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NHOACHUTEJIBHAS 3AIIMCKA

Pabouyas nporpamMma 1o XMMUU Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yJbTaTaM
ocBOeHUsI (eaepaibHONW 00pa30BaTEIbHON MPOrpaMMbl CpPEIHEro OOIIero
obpazoBanusa(DOI1 CO0), MpeACTaBICHHBIX B denepabHOM
rocyJapcTBeHHOM obOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuétrom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNbHBIX
opranuzanusax  Poccuickou Qenepaun,  PEAUM3YIOIIMX  OCHOBHBIC
o0pasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuony o 2025 romay
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHUSI Ha ypOBHE YriayOJEHHOTO W3y4YeHHs 3aHUMAET Ba)KHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpa3zoBaHus ydamuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peanusyemMoe B YCIoBUSX JuddepeHIIupoBaHHOTO,
npouiIbHOrO0 00y4YeHHs, NPU3BAHO OOECNEeYuTh 00I1e00pa30BaTENbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO st
aJanTaiyi UX K OBICTPO MEHSIOUIUMCS YCIOBHSM KU3HU B COLIMYME, a TaKKe
Ui TIPOJIOJDKEHHs  OOydeHHMsl B OpraHu3anusx MNpodhecCHOHATbHOTO
oOpa3oBaHHs, B KOTOPBIX XUMHUS SIBISE€TCS OJHOM W3 TNPUOPUTETHBIX
JTUCITUTUINH.

B nporpamMmme mo XUMHM Ha3Hau€HHE TNpeaMeTa «XUMHS» MOTydaeT
NoJpoOHYI0 HWHTEPHPETAlUI0 B COOTBETCTBUM C OCHOBOIOJIAralOIIUMHU
nosioxkeHusMu GI'OC COO o B3auMO0OYCIIOBIGHHOCTH IICJIeH, CoJepIKaHusl,
pe3ynbTaToB OOy4eHHUsS U TpPeOOBaHUI K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHUIETETHECTBOM TOMY SIBIISIFOTCS CJIEAYIONINE BBIMOIHIEMBIE MPOTPAMMON 10
XUMHUH QYHKITUU:

e UMH(}pOpPMAIMOHHO-METOAMYECKAs, peann3alus KOTOopoil obecreunBaet
MOJIYYCHUE TIPEACTABICHUS O IIENIAX, COACpPXKAHUHU, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUA W Pa3BUTUSA OOYYAIONIUXCS CPEACTBAMU
npenMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
onpeiesieHHe: MPUHIIMIIOB CTPYKTYpPUPOBAHUS U MOCIEI0BATEIHbHOCTH
U3y4yeHHUs yueOHOro MaTepuaia, KOJMYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTePUCTHUK; TIOJIX0/I0B K (DOPMHUPOBAHUIO COJIEPIKATEITLHON OCHOBBI
KOHTPOJISI U OICHKHM 00pa30BaTENbHBIX JOCTIKEHUN O00Yy4aromuxcs B
paMKax HMTOrOBOM arTecTaliid B (opMe €IMHOr0 TOCyAapCTBEHHOIO
AK3aMEHa MO0 XUMHUHU.



[Iporpamma ajist yrimyOiaEHHOTO U3YUYCHUS] XUMUU:

e YCTaHaBJIMBAET UHBAPUAHTHOE MPEAMETHOE COAECPKaHUE, 00I3aTEILHOE
JUISL U3y4YEHHs] B paMKaxX OTIEIbHBIX Tpoduied, mnpeaycMaTpuBaeT
pacripefielieHue W CTPYKTYpUpPOBaHHME €ro Mo KjiaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e J1aT MpUMEPHOE pacipeaesiecHue y4eOHOro BpeMeHHU, PEKOMEHAYEeMOro
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIJaracT MNPUMEPHYIO IOCIEIOBATEILHOCTh HU3Y4YEHUS Y4eOHOro
Marepuaja ¢ y4ETOM JIOTUKH MTOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e JaéT METOJUWYECKYIO MHTEPIpPETAINI0 ILeJied U 3aJa4  U3ydeHUs
npeaMeTra Ha  yrIyOJaE€HHOM YpOBHE C  Y4€TOM  COBPEMEHHBIX
NPUOPUTETOB B CHCTEME  CpelHero  oOlmero  oOpa3oBaHWs,
COJICP)KATENIbHOM  XapaKTePUCTUKU  TUIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHUSI OCHOBHOW 00pa30BaTeIbHON MPOTPAMMbI CPEIHETO OOIIEro
o0pa3zoBaHus (JTUYHOCTHBIX, METANIPEAMETHBIX, MPEIMETHBIX), a TAKKE
c yuy€TOM OCHOBHBIX BHJOB Yy4e€OHO-IO3HABATEIbHBIX JICHCTBUIA
00y4aromerocsi o OCBOEHUIO COAEePKaHuUs MPEAMETA.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XUMHUH IPEITyCMOTpEHa
IPEEeMCTBEHHOCTh C OOYy4YeHHMEM XUMHUHW Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpenelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil 10 XUMHUU
o0s3aTeNbHONM  (MHBAPUAHTHOM)  COCTABIISIONIEH  coAep)KaHusi  y4eOHOro
npenMera «XuUMHUS» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOU
COCTaBIIAIONICH, KOTOpas JIOJDKHA  OMNpEAeNsTbcsl B COOTBETCTBUU  C
HaIlpaBJIeHHEeM KOHKPETHOTO Mpoduist o0ydeHUsI.

B cootBeTcTBUM ¢ KOHUENTyalbHbIMH TosoxeHusmu PI'OC COO o
HAa3HAYEHUU TIPEAMETOB 0a30BOr0 W YriayOJEHHOrO YpPOBHEH B CHUCTEME
muddepeHnmpoBaHHOTO 00YYEHHUSI Ha YPOBHE CpEeIHEro o0imero oOpa3oBaHUS
XUMHS Ha YPOBHE YIIIYOJIEHHOTO W3Yy4YeHHUs HalpaBieH Ha peaJu3aluio
MIPEEMCTBEHHOCTH C TMOCJIEAYIOIIMM 3TalloM MOJY4YeHUSI XUMHYECKOIO
oOpa3oBaHHsA B pPaMKax HU3YYCHHs CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCIHUIUIMH B By3aX W OpraHu3alusix  CpeIHEro
mpodeCcCHOHALHOTO 00pa3oBaHMs. B 93ToM CBSI3M HW3ydeHHE IIpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACUIMpPEHUE U YIIIyOJeHue
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKH OOYYAIOIIMXCS, BHIOpABITUX
onpenenéHHbli npodusib OOy4eHUs, B TOM YHCJIE€ C MEpPCIEKTUBOU
MOCJEAYIOMIETO TMOJYyYEeHHs] XUMHUYECKOro oOpa3oBaHUsS B OpraHU3alUiX
npodeccuoHanbHoro oopazosanusi. Hapsiny ¢ atum, B cBete TpedoBanuit ®I'OC



COO x nmaHupyemMbIM pe3ylibTaTaM OCBO€HUs (peaepalibHONW 00pa3oBaTeIbHON
MporpaMMbl CpeAHEro oOIIero oOpa3oBaHUs U3y4YeHUE MpeameTa «XUMUI»
OPUECHTHPOBAHO TAaKXK€ Ha pEHICHUE 3aJa4 BOCIHUTAHUS U COIUAIBLHOTO
pa3BuTUsa oOydarommxcs, Ha (GOPMUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHbBIX
YMEHHI, YMEHUH palMoHAIM3alUU y4eOHOTo TpyAa U 000O0IIEHHBIX CIIOCOOOB
NEATeNIbHOCTH, UMEIOIIUX MEXIUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.

CocrapisitoniuMu ~ TipeMeTa  «XHUMHUS» Ha ypPOBHE  YriayOJIEHHOTO
U3YUYEHUS SBISIOTCS YIIIyOa€HHBIE Kypehl — «Opranudeckast xumus» u «OO01mas
U Heopranudeckas xumusi». [Ipu ompeneneHud MOAXOIOB K OTOOpY U
CTPYKTYPHOU OpPTaHU3alluU COACPKAHUS dTUX KYPCOB B MPOrpamMMe MO XUMHUU
3a ocHoBy mpuHATH noyioxkeHus GI'OC COO o pazmuuusx 06a3oBOro u
yriayOaEHHOro YpOBHEH U3YUEHHS MPEeIMETA.

OcHoBY copaepxkanusi kypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHuyecKass XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUU H
YMEHUM, OTHOCSIINXCS K 6a30BOMY YPOBHIO M3Yy4CHUS IpeaMeTa. JTa cucreMa
3HAHMM TIOJIy4aeT OMNpeAeIEHHOE TEOPETHYECKOE JOIMOJHEHHE, MO3BOJIAIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINA O00BEM (HaKTOJIOTHIECKOTO
maTepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3Y4YeHHUs MpeaMeTa obecredeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEJNHYEHUS] OObEMA 3HAHUUA O XUMHUYECKHUX
AJIIEMEHTAaX U CBOMCTBAX UX COCMHEHUN Ha OCHOBE PACIIMPEHUS U YIriyOJieHus
NpEeJICTaBIICHUH O CTPOCHUH BEIIECTBA, XUMUYECKOM CBA3U U 3aKOHOMEPHOCTAX
NPOTEKAaHMs] PEeaKIUi, pacCMaTPUBAEMbIX C TOYKH 3pPEHUS XUMHYECKOU
KWUHETUKH W TEPMOJMHAMHUKHU. M3ydeHue MepuoJUYecKOro 3akoHa U
[lepuonuyeckoit  cucTeMbl  XMMHUYECKMX  DJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHUX TMPEJCTABICHUSIX O CTPOCHUU aToMa.
XuMHYECKasi CBSA3b OOBACHICTCS C TOYKU 3PECHUSI IHEPTreTUUECKUX M3MEHEHHI
mpu €€ 00pa3oBaHUM U Pa3pyIICHUH, a TAKKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBanusa. M3ydeHune TUIIOB peakmuii AOMONHSETCS (OPMHUPOBAHUEM
MPEACTaBICHUNA 00 3JIEKTPOXUMHUUYECKUX Mpolieccax U JIEKTPOJIU3E PacIiaBOB
U pPAcTBOPOB BelIECTB. B Kypce OpraHMYecKod XHMHUU IpPU PacCMOTPEHUU
PEaKIMOHHON CIMOCOOHOCTH COCAMHEHHWH yaenseTrcs o0co0oe BHUMAaHHE
BOIIpOcaM 00 DJJIEKTPOHHBIX d(pQeKkTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaxX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HaueHHWEe WMEET TO, 4YTO Ha COJEpKaHHE KypCOB XHWMHUHU
yrayOn€HHOTO YpPOBHSA W3Y4YEHUs ISl KJIACCOB OMNPEACIEHHOTO MPOQuIIs
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpY M XapakTep IOTMOJHEHWH K oOmen
CUCTEME MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEKHbIC NTpeAMEThI. Tak,
HarpuMep, B COACPXKAHUU TpeAMeTa JUisl KJIACCOB XUMHUKO-(U3UYECKOTrO



npoduiig Oosblioe 3HaUeHHE OyAYT UMETh AIEMEHTHI y4eOHOro mMaTepuasna 1o
oOmei xumuu. [lpy M3yueHuu mnpeaMera B JAHHOM Ciydae aKLEHT Oyner
ClellaH Ha OOIIHOCTh METOJOB IO3HAaHHSA, OOLUIHOCTh 3aKOHOB U TEOpHUH B
XUMHHU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHas Teopusi (MOJEKYJsIpHAsl TeOpHs B
(¢u3MKe), 3aKOHBI COXpPAHEHUsT MAacChl M HHEPrUH, 3aKOHBl TEPMOIUHAMUKH,
ANEKTPOJIN3a, IPEACTABIECHNS O CTPOCHUU BEIIECTB U APYIOE€.

B 10 )€ Bpems B coaepKaHuUM MpeaMeTa il KJIacCOB XHMHUKO-
Ounonornyeckoro npoduiis 00NbIINKN yIAeNnbHbIA BeC OyAET UMETh OpraH UuecKast
xumusi. B 3TOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisl  Oojee
O0OCTOSITENIBHOTO ~ PAaCCMOTPEHHUS] XUMHUYECKOM OpraHu3alMd KJIETKH Kak
OMOJIOTUYECKON CHCTEMBbl, B COCTaB KOTOPOW BXOJST, K MpUMEpPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUIMUIbI, OENKH, YTJIeBOAbI, HYKICHHOBbIE
KHUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHUSA O COCTABE M CBOMCTBAaX MpEACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIYKAT OCHOBON MJISI M3Yy4YEHUS
CYILIHOCTH MpoIieccOB (POTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUSI.

B nnane QopmupoBaHMS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB TMO3HAHMS W ONBITa MPAKTUYECKOTO MPUMEHEHUs
HAy4YHBIX 3HAHUN HU3Y4YEHHUE TMpeaAMeTa «XUMHs» Ha YriyOJEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3SIX C YUCOHBIMU MPEAMETAMH, BXOASIINMH B
cocTaB  TpeaAMETHbIX  obnactelt  «EcTecTBeHHO-HayuHbIE  IMPEAMETHI»,
«Marematuka u nHGopMaTuka» u «Pycckuii A3bIK U IUTEpaATypay.

[Tpu m3ydyenun yueOHOro mpenMera «XUMHsD» Ha YTIIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOT'O M CpEIHEro oOlmiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajayeil  TMEPBOCTCIICHHOM  3HAYUMOCTHU  SIBIISICTCS
dbopMupoBaHHE OCHOB HAayKH XHMHH KakKk O0O0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, TMPAKTUYECKOW [JEATEIbHOCTH YeJIOBEKa M OJHOr0 W3
KOMITOHEHTOB MHUPOBOW KYJbTyphl. PemieHue 3Tod 3amauu Ha yriayOnEéHHOM
YPOBHE U3YUYEHHUS MpeIMETa IPEANOoIaracT peann3alnio TaKUX LeJei, Kak:

e (opmupoBaHHE TpPENCTABICHHUI: O MaTepUATBLHOM E€IWHCTBE MUDA,
3aKOHOMEPHOCTAX W II03HABAEMOCTH SBJICHUW IIPUPOABI, O MECTE
XUMHUHA B CHUCTEME €CTECTBEHHBIX HAayK M €€ Beaylled poJud B
0o0ecrevYeHnn YCTOWYMBOTO pa3BUTUSL UEJIOBEYECTBA: B PELICHUU
poOJIeM PKOJIOTHYCCKOM, SHEPIreTHYSCKOW U MHIINEBOM OS30MacHOCTH,
B Pa3BUTUM MEAUIMHBI, CO3JIaHUU HOBBIX MAaTEpPUAJIOB, HOBBIX
HUCTOYHUKOB DHEPIHH, B o0ecreyeHnu pPalMOHAIBLHOIO
OPUPOJONONB30BaHMs, B (HOPMHUPOBAHMM MHUPOBO33PEHUS U 0OIIEH
KyJIbTYypbl ~YE€JIOBEKa, a TakXKe HKOJIOTMYECKH OOOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 3J0POBBIO U IIPUPOJTHOU CpELIE;



OCBOCHHE CHCTEMBlI 3HAaHMH, JI€XKAIIMX B OCHOBE XHUMHUYCCKOM
COCTAaBJISIOIICH €CTECTBEHHO-HAYy4YHOU KapTUHBI MHUpa:
dbyHIaMEHTaIbHbIX MOHATHH, 3aKOHOB U TEOPHUN XUMUU, COBPEMEHHBIX
IIPEJICTABIIEHUN O CTPOSHUM BEIIECTBA HA Pa3HBbIX YPOBHAX — ATOMHOM,
MOHHO-MOJIEKYJIIPHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX HU
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEAKLIUM, O
XUMUYECKOM PaBHOBECHH, PacTBOpax M JHUCHEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;
dopmupoBanue y  oOydYarolmuUxcs  OCO3HAHHOTO  TMOHUMAaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJIsi OOBSICHEHUS
KITFOUEBBIX HJEH W MpOoOJeM COBPEMEHHOW XUMUH, JJIsi OOBICHEHUS U
MPOTHO3UPOBAHUS  SIBIICHUM, HMMEIOIIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJy; TPAMOTHOTO pelieHUus NpoOJeM, CBA3aHHBIX C XUMUCH,
IIPOTHO3UPOBAHUS, AaHAINW3a M OLEHKU C TMO3ULIHUH SKOJOTHYECKOU
0€30MMacHOCTH  TOCJEACTBUNA  OBITOBOM M TPOU3BOACTBEHHOMU
NESITEIBHOCTA YEJIOBEKA, CBA3aHHOW C XUMHYECKHMM ITPOU3BOJICTBOM,
UCITOJIb30BAaHUEM U TTepepabOTKOM BEIECTB;

yrayOJIeHHe TPEeJCTAaBICHUH O HAy4YHBIX METOJaX TO3HaHWI,
HEOOXOAUMBIX JJIsI TIPUOOPETCHHUSI YMEHHI OPHEHTHUPOBATHCS B MHPE
BEIIECTB M OOBICHECHHS XMMHYECKUX SBJICHHH, HMEIOIIMX MECTO B
IIPUPO/IE, B MPAKTUYECKOM JIEATEIIBHOCTH U MOBCEIHEBHOMN KU3HMU.

B mnane peanm3anuy mepBOOYEPETHBIX BOCHHUTATEIBHBIX M Pa3BHUBAIOIINX
(GYHKIHI 1IEJIOCTHONW CHCTEMBI CpeIHEro oO0Iero oopa3oBaHus MPU U3YUCHUU
npeaMeTa «XHMHS» Ha YOIYOJIEHHOM ypOBHE OCOOYIO aKTYyaJIbHOCTb
pUOOPETAIOT TaKKE LEIH U 33a]1a4H, KaK:

BOCIIUTAaHUE YOCKAEHHOCTH B ITO3HABAEMOCTH SIBICHUWU TMPUPOIH,
YBOXEHHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPETHUYECKUX U
MIPUKJIATHBIX UCCIIEIOBAHUNA B XUMUH, (POPMUPOBAHIE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TIO3HAHWIO, CIIOCOOHOCTEN K
CAMOKOHTPOJIIO ¥  CAMOBOCIIUTAHUIO HAa  OCHOBE  YCBOCHUS
00111eUEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, WHTEJUICKTYallbHBIX U
TBOPUYECKHX CIOCOOHOCTEH oOydaronuxcs, (GopMUpPOBaHHWE y HHX
CO3HATEJIIPHOTO OTHOMICHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY
o0pa30BaHMIO KaK yCIOBUIO YCIEMHOW mpodeccruoHambHON U
OOIIECTBEHHOM NEeITeTbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HWU;



e (opmMupoBaHHEe YMEHHI W HaBBIKOB Pa3yMHOTO MPHUPOIOIOIL30BaHHUS,
pPa3BUTHE  JKOJIOTHUECKOW  KYJIBTYphl, TMPUOOpPETEHUE  OMBITA
00111€CTBEHHO-TI0JIE3HOM IKOJIOTUYECKOUN eI TEILHOCTH.

OOmiee 4KMCIIO 4YacoB, NPEAYCMOTPEHHBIX JUIS UW3yYEHUS XHMHH Ha
yriay0JIeHHOM ypOBHE cpeHero oluero odpa3zoBanusi, cocrapisier 204 yacos:
B 10 xmacce — 102 gaca (3 gaca B Hemenmto), B 11 kmacce — 102 gaca (3 gaca B
HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer u 3HaYeHUE OPraHUYECKOW XUMHH, M[PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeAUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUSI. BaJleHTHBIE BO3MOXHOCTH aToMa yriepojaa. XHUMHUYECKasl CBSA3b B
OpraHUYeCcKUX COCAMHEHHSX. THUIbl TUOpPHUIM3AIMM aTOMHBIX OpOuTasel
yriaepoaa. MexaHuzMbl 00pa3oBaHMsS KOBaJEHTHOW CBsA3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI NEepeKpbIBaHUS aTOMHBIX OpOUTaNeH, G- U -
cBs3u. OnuHapHasi, [BOMHAas M TpoitHast cBsi3b. CrocoObl pa3pbiBa CBs3ei B
MOJIEKYyJlaX OpraHuueckux BemiecTB. lloHATHE O CBOOOJHOM paauKae,
Hykieodue u anekTpodure.

Teopust cTpoeHus opranudeckux coeauHeHuii A.M. bBytiepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTypEe MOJIEKYJl. 3HA4€HUE TEOpUHU
CTPOCHHSI OpPraHMYECKHUX COEOUHEHH. MOoNeKylspHble W CTPYKTypHbIE
dopmynbl.  CTpykTypHble GOpMYJBl  pa3jMYHBIX  BHUJAOB: pa3BEPHYTas,
COKpanléHHas, ckenetHad. M3omepusa. Bunel un3omepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. OJEKTpPOHHBIE 3(PGEKThl B MOJEKylIaX OpPraHUYeCKHX
coeMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P EKTHI).

[IpencraBinenne o kiaccuPuKalMyd OpraHUYecKuX BemiecTB. [loHsTHE O
(b yHKIIMOHAIBHOM rpymIie. ['omomorwus. ['oMmomornueckue PAIBI.
Cucrematnyeckass HoMmeHKiarypa opranudeckux coeauHenuii (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX MTPEACTABUTEIIEH.

OcobeHHoCcTH U KIaccUUKAIMSA OPraHnYeCKuX peakiuuii. OKUCIUTETbHO-
BOCCTaHOBUTEJIBHBIE PEAKLIUN B OPTaHUYECKON XUMHMH.

OKCHEpUMEHTAIBHBIE METOJbl W3YYEHUS BEIIECTB M HMX MPEBpaALICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMM OpPraHMYECKHUX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OMBITHI 10 MPEBPALIEHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyriMBaHUE U TOPEHHUE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuii psj ankaHoB, o0mas Gpopmyia, HOMEHKIATypa
U U30MepUs. DINEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aJIKAHOB,



sp3-rubpuauszanus aToMHBIX OpOWTanedl yriepoma, G-CBA3b. DusnuecKue
CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBA allKaHOB: PEAKIMHU 3aMENICHUs, HU30MepHu3allui,
JNETUAPUPOBAHMS, IMKIN3AINY, TUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBienue
0 MEXaHU3ME PeaAKIUN PaTUKAIBLHOTO 3aMEIICHUS .

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OOmas  ¢opmyna, HOMEHKIATypa U H30MEpHUS.
OCOOEHHOCTH CTPOEHUS W XUMHUYECKHX CBOMCTB MasbIX (IUKJIOMPOIIAH,
UKJIOOyTaH) U OOBIYHBIX (I[MKJIOTIGHTAH, IMKJIOTEKCaH) IMKIOAJIKAaHOB.
Cnioco0bI moSTy4eHUs! ¥ IPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['oMonoruueckuid  psii  ajdkeHoB, oOmas  ¢gopmyra,
HOMEHKJIATypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYI
a7KEHOB, SP>-TMOpUIM3alMs ATOMHBIX OpOMTanell yriepoja, G- U T-CBS3H.
CrpyktypHas W TreoMeTrpuueckas (LIHMC-TpaHc-) wu3oMmepus. Dusnyeckue
CBOMCTBA QJKEHOB. XHWMHUYECKHE CBOMCTBA: pEAKIMUH MPUCOCTUHEHUS,
3aMeNIeHUs B 0-TI0JI0KEHUE TIPU JBOMHOM CBSI3U, MOJIUMEPHU3AIUU U OKUCIICHHUS.
[IpaBmiio MapkoBHukoBa. KayecTBeHHBIE pEakUMUM Ha JIBOMHYKO CBS3b.
Crioco0ObI oJTy4YeHHUsT ¥ PUMEHEHHUE aJTKEHOB.

ANKaJCHBI. Knaccuduxanus aJIKaJIMCHOB (conpsikEHHBIE,
U30JUPOBAHHbIE, Kymyauposanusie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS H
XUMHUYECKUX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tomumepu3zarmus conpspkEHHBIX qUeHOB. CrocoObI MOMYyYeHUS W MPUMEHEHUE
aJIKaJTMCHOB.

Ankuael.  ['omomormyeckuii  psg  ajdkuHOB, oOmas  ¢opmyia,
HOMEHKJIATypa M HM30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI ~ QJIKHHOB, SpP-THOpHAM3alMs aTOMHBIX OpOWTajel  yriepoja.
@OU3UYECKUE  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  pPEaKIHUU
MPUCOCINHEHUS], IUMEpPU3AllUM U TPUMEPHU3AIMU, OKHUCICHUSA. KHCIOTHBIC
CBOWCTBAa AJIKMHOB, MMEIOIIMX KOHUEBYIO TPOWHYHK CBf3b. KauecTBeHHBbIE
peaKIuu Ha TPOUHYIO CBA3b. CIIOCOOBI MOYUCHUS W MPUMEHEHNE aJIKMHOB.

ApomaTuyeckue yriieBoJIopobl (apeHbl). ['oMonornyeckuil psii apeHos,
obmass  ¢opMmyna, HOMEHKIaTypa ¥  HU30MEpUA.  OJJICKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOEHHE MOJICKYNbl OeH30ma. DuU3nYecKkne CBOMCTBA
apeHoB. XMMHUYECKHE CBOKMCTBA O€H30J1a M €r0 TOMOJIOTOB: PEAKIIMHU 3aMEIICHUS
B OCH30JIbHOM KOJIBIIC M YTJICBOJOPOJHOM pPaJIMKaje, PEaKIUU MPHUCOSTUHCHHUS,
OKHCJIeHHEe ToMojoroB OenH3oma. IlpeacraBieHne o0 OpUEHTHPYIOIIEM
JIEUCTBUU 3aMeCcTUTEee B OCEH30JbHOM KOJIBIIE HA MpUMEPE aIKUIbHBIX
paauKanoB, KapOOKCUIBHOU, THAPOKCHILHONW, aMHUHO- M HUTPOTPYIIIIBI, aTOMOB



rajioreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOWCTB crtupoda. llomumepuzanus
ctuposa. CnocoObl MOTYYEHUsI U TPUMEHEHUE apPOMATUYECKUX YIIIE€BOIOPOIO0B.

[Ipuponneiii  ra3. IlomytHeie HedTsaHble TrTa3pl. Heptp u €€
npoucxoxaeHue. KameHHbId yroib U OpOAYyKThl ero mnepepadotku. CrnocoOsbl
nepepaboTku HePTHU: MeperoHka, KPEeKUHT (TEPMUUYECKUM, KaTATUTUUYECKUM),
pudopmuHr, nuponus. IIpoaykTtsl nepepaOoTku HedTH, UX NPUMEHEHHE B
MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEX]y pa3IMUHBIMU KJIACCAaMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOJIHBIX YIJIEBOAOPOAOB. Peakiuu
3aMeIlleHHs] TrajoreHa Ha THAPOKCOTPYyNNy, HUTPOrpyInmny, UHAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TrajaoreHIpoU3BOJHBIE BOAHOTO M CHUPTOBOIO
pacTBopa MmENoun. B3anMoaencTBue IUrajaoreHajJKaHOB ¢ MAarHUEM U LIMHKOM.
[lonsiThe 0  MeTa/NIOOpraHUYEeCKUX  coeluHeHusx.  Vcmonp3oBanue
raJIOTeHMPOU3BOIHBIX YTIEBOJAOPOJIOB B OBITY, TEXHUKE M TpPU CUHTE3E
OpraHUYeCKUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M MX MpEeBpalleHUI:
u3yueHrue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KayeCTBEHHBIX PEAKIUI YIIIEBOJOPOAOB PA3IUUHBIX KJIACCOB (0OECI[BEUBaHUE
OpOMHOW WJIM MOAHOW BOJbI, pACTBOpA MEpMaHraHaTa Kajivs, B3aUMOJICHCTBHE
aleTWJIeHa C aMMHUa4yHbIM pacTBopoM okcuua cepedpa(l)), kadecTBeHHOE
oOHapykeHHe yriepoja W BOAOpPOJa B OPraHMYECKUX BEIEeCTBAaX, MOJyUYEeHHE
ATUJIEHA M U3YYEHHE €ro CBOMCTB, O3HaKOMIIEHHE C KoJuiekiusimMu «Hed1b» u
«Yromb», ¢ oOpa3llaMH IIACTMAcC, KaydyKOB W PE3UHBI, MOJEIUPOBAHUE
MOJIEKYJI YIJIEBOJOPOAOB U TAIIOT€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciopoaconepsxkamue opranudecKue coeJMHEHHU.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpoeHHWE MOJIEKYyNl (Ha IpuMepe
MeTaHoJIa W 3TaHoja). ['omonormdeckuii psij, obOmas Qopmyna, H30Mepus,
HOMEHKJIaTypa U kiaccupukanua. Dusnueckue CBOWCTBA MpPeAETbHBIX
OJTHOATOMHBIX CIIUPTOB. BOIOpOAHBIE CBS3M MEXIY MOJIEKYJaMU CIHUPTOB.
XVMMHYECKHE CBOMCTBA: pPEAKUMU 3aMELIEHUs, JAETUApATAlUH, OKHUCIICHMS,
B3aUMOJIEHCTBHE C OPraHMYECKMMHM M HEOPraHMYECKUMH  KHCIOTAMMU.
KauecTtBeHHast peakuusi Ha OJHOATOMHBIE CHUPTHL. JleWcTBUME »dTaHONA U
METaHOJIa Ha oOpraHu3M 4ejoBeka. (CrnocoObl MNOJy4YeHUs W NPHUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

IIpocTeie a¢upsl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NUECKUX
Y XUMHYECKUX CBOMCTB.

MHOroaToMHbI€ CHUPTHI — STUICHIJUKONb U TIUUEpHH. DuU3nyeckue H
XMMHYECKHUE  CBOMCTBA:  pEakUMH  3aMELIEHUs, B3auUMOJEWUCTBHE  C



OpPTaHUYECKUMHU U HEOPraHWYECKUMH KHCIOTaMM, KA4eCTBEHHAs peaklus Ha
MHOTOaTOMHBIE  crupThl.  llpenctaBieHne 0  MeXaHW3ME  peakUui
HyKIeopuibHOro 3amelieHus. JleiicTBue Ha opranusm uenoBeka. CrocoObl
MOJTyYeHUS] M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTtpoeHHe MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
O6eH3o0sbHOrO siapa. Pusznueckue cBoicTBa (henona. OCOOEHHOCTH XUMHUUYECKUX
cBoiicTB (eHona. KauecTBeHHble peakuuu Ha (eHon. ToxkcuyHOCTh (eHona.
Crioco0s!I osryueHus ¥ npuMeHeHue penona. PenonpopManbaeruitas cMoa.

KapOoHunbpHbIE COEMWHEHUS — aibJACTHUABl W KETOHBL. OJIEKTPOHHOE
CTpOCHHE KapOOHWJIBHOW Tpymmbl. ['OMOIOTHYECKHE pSIABI albICTHAOB H
KeTOHOB, o0miast Gopmyna, nzomepusi 1 HoMeHkIarypa. dusznyeckue cBoiicTBa
QIBJICTUIOB W KETOHOB. XWMHUYECKHE CBOMCTBA ajbJETHIOB M KETOHOB:
peakiuu npucoequHeHus. OKUCIEHUE ambIeTHIOB, KAUSCTBCHHBIC PEaKIUy Ha
anpaerubl. CriocoObl MOTyYeHUs U IPUMEHEHHUE aJIbJICTH/IOB M KETOHOB.

OnHOOCHOBHBIE TpefeNnbHble KapOOHOBBIE KHCIOTHL. (OcobeHHOCTH
CTPOEHHUSI MOJIEKYJl KapOOHOBBIX KHCJIOT. M3oMmepuss W HOMEHKJATypa.
®dwu3nveckne CBOWCTBA OJHOOCHOBHBIX TMPEACITBHBIX KapOOHOBBIX KHUCIOT.
BonopoaHsie cBsA3M MEXAYy MOJIEKYJIaMHU KapOOHOBBIX KHUCIOT. XMMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOWCTBA, peaklus dTepuuKalvm, peakiuyu ¢ yyacTHEM
yIJIeBOJOPOIHOr0 paaukana. OcOOEHHOCTHM CBOWCTB MYpPaBbUHOM KHUCIIOTHI.

[loHaTHE O TPOM3ZBOMHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX ddupax.
MHuoroo6pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HENPEACTbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAsA, NAJIbMUTHHOBAS, OJIEUHOBAS, JIUHOIE8As, TUHONEHOBAs KUCIIOTHI.
Crioco0bI oNTy4eHUs ¥ MPUMEHEHUE KapOOHOBBIX KHUCTIOT.

Crnoxnbie 3¢upsl. ['omonorndyeckuit psia, obmas Gopmya, U30Mepus U
HOMEHKJIaTypa. OU3NUECKUE U XUMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IEJIOYHOU Cpefie.

Kupsl. Ctpoenue, puznueckre U XUMUIECKUE CBOMCTBA KUPOB: TUIPOIIU3
B KHCJOW M 1enouHoit cpeae. OCoOOCHHOCTH CBOWCTB JKHPOB, COIEpKAIINX
OCTAaTKH HEMPEIeNbHbBIX )KUPHBIX KUCIOT. JKUpBI B IpUpo/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mrast xapakrtepucTruka yrieBoaoB. Kimaccudukamust yrieBogoB (MOHO-,
IU- W Tonucaxapuabl). MOHOcaxapuisl: TIIOKO3a, (PPYKTO3a, TalaKTo3a,
pubo3a, aezokcupmOo3a. PU3NUYECKHE CBOWCTBA W HAXOXKICHHE B TMPHUPOJIE.
dortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUUMH C Y4YaCTHEM
CIIUPTOBBIX M QIbACTHIAHOW TPYMI, COIUPTOBOE W MOJOYHOKHUCIOE OPOKEHHUE.



[IpumeneHne T1IIIOKO3bI, €€ 3HAYEHUE B IKUZHEACATEIbHOCTH OpraHU3Ma.
Jucaxapunpl: caxapo3a, MajlbTO3a M JIAKTO3a. BoccTraHaBiIMBamouye Hu
HEBOCCTaHABIMBAIOIIME aucaxapuasl. ['maponus nucaxapuno. Haxoxaenue B
npupoae M npumeHeHue. llonmucaxapuapl: KpaxMan, IIIMKOT€H W UEJIII0JI03a.
CtpoeHne MakpoMOJIEKYJ Kpaxmaya, FIMKOT€Ha W UEeUI0JI03bl. Dusnueckue
CBOMCTBA KpaxMajla M LEJUIIOJIO3bl. XHMMHUYECKUE CBOMCTBA Kpaxmaja:
TUAPOJIN3, KAYECTBEHHAs peaklus ¢ HMOJAOM. XHMHUYECKHME CBOMCTBA
IEJUTIOJIO3Bl:  THAPOIMN3, TMojydeHue dGupoB 1ewnono3bl. [lonarue o006
HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a, alleTaTHBIN MIENK).

DKCIEPUMEHTAIBHBIE METOJbl HM3yYEHHUS BEIIECTB M HUX MPEBPALLCHUM:
pacTBOPUMOCTh PA3JIUYHBIX CIHUPTOB B BOJI€, B3aUMOJCHCTBHE 3TAHOJIA C
HAaTpUEM, OKUCJIEHHE STHJIOBOTO CIUPTA B allbJIETU]l HA PAaCKaJIEHHOMW MEIHOU
IIPOBOJIOKE, OKHCJEHWE STWJIOBOTO CIUPTa JIUXPOMATOM Kayiusl (BO3MOXKHO
UCIIOJIb30BaHUE BUCOMATEPHUAJIOB), KAUYECTBCHHBIC PEaKIIMU Ha aJIbJICTUJIBI (C
ruapokcuom  auammuHcepebpa(l) u  ruapoxcumom  menu(ll)), peaxuums
mmnepuHa ¢ rugpokcugom  meau(ll), xummdeckue CBOWCTBA pacTBOpa
YKCYCHOM KHUCJIOTBhI, B3aWMOJICICTBME pacTBOpa TIJIIOKO3bl C THAPOKCUIIOM
meau(Il), B3aumoseiicTBue Kpaxmana ¢ MOJOM, PEIlIeHNE SKCIEPUMEHTAIbHBIX
3amay o temaM «CrupTthl U QeHonbl», «KapOoHoBbie KHUCTOTHL. CIlOXKHBIE
3(UpbI».

A3o0Tcoep:Kalue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHuyYeckue NpOu3BOJHbIE ammuaka. Kriaccudukanms
aMUHOB: anu(paTUYECKUE U apPOMATUYECKHE, TEPBUYHBIC, BTOPUYHBIC U
Tpetuunbie. CTpoeHue MoJeKy, obmas dhopMyna, n3oMepusi, HOMEHKJIATYpa U
dbu3uveckue CBONCTBA. XHWMHUYECKOE CBOMCTBA alU(PaTHICCKUX aMHUHOB:
OCHOBHBIE€ CBOMCTBA, AJIKWJIUPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX aMUHOB C
azoTuctoi Kkucaoroi. Conu aJKuIaMMOHHUS.

AHWIMH — MpeICTaBUTEIb AMUHOB apomaTudeckoro psga. CrpoeHue
aHWINHA. B3anMmHOEe BIWsAHME TpynI aroMOB B MOJIEKYJIE AaHWJIMHA.
Oco0eHHOCTH XWMHUYECKUX CBOWCTB aHWUIWHA. KadecTBeHHBIE peaKkIMu Ha
anwmH. CrnocoObl TONyYeHUs W TpPUMEHEHHE anu(aTUYecKUuX amMHuHOB.
[lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTieNbHbIE MPEICTaBUTENN
(-aMUHOKHUCIIOT: TJWALNWH, amaHuH. Ouszndeckue CBOMCTBA aAMHHOKHCIOT.
XHUMHUYECKHE CBOWCTBA AMUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUuYECKHUX
COCIMHEHUMN, peaklusl MOJUKOHJIECHCAlMU, OOpa3oBaHUME NENTHUIHOW CBS3U.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U THAPOJIU3 ENTHIOB.



benku kak npuponHsie nonuMepsl. [lepBuuHas, BTOpyU4YHAs U TPETUYHAS
CTpYKTypa OenkoB. XUMHUUECKUE CBONCTBa OEIKOB: THUAPOIU3, JEHATypalusi,
KAueCTBEHHbIE PEAKIIUU Ha OEJIKHU.

DKCIEPUMEHTANBHBIE METOAbl W3yYEHUS BEIIECTB M WX MPEBPALLCHUN:
pacTBOpeHUE OCJIIKOB B BOJE, JE€HATypalus OCJIKOB MPU HArpeBaHUU, I[BETHbHIC
peakiuu Ha O€JKH, peIIeHHe OHKCIEPUMEHTAIbHBIX 3a/Jad 10 TeMaMm
«A3oTconmepxkaimie — opraHumyeckue — coeguHeHus» U «Pacno3naBanue
OPraHUYEeCKUX COCAUHECHUI.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIE TOHSAITHSI XMMHUU  BBICOKOMOJIEKYJISIPHBIX  COEJIUHECHUN:
MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO, CTEIECHb MOJMMEPU3ALHNH, CPEAHSS
MoJieKyJigpHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COEJIMHEHUHN — MOJTUMEPU3aLIUS U TIOJTUKOHICHCALIUSL.

[Tomumepubie Matepuanbl. [lmacTmacchl (MOTUATUIICH, TMOJUIPOIUTICH,
MOJIMBUHUJIXJIOPU, TIOJUCTUPOJI, TOJIMMETUIIMETAKPUIAT, IOJIUKapOOHATHI,
noJimdTUIIeHTepedTanaT). Ytunuzanus u nepepadoTka IacTUKa.

DJIaCTOMEPBI:  HATypajdbHBI  KaydyyK, CHHTETHYECKHE  Kay4dyKH
(6yTamueHoBBIN, XJIOPONPEHOBBIN, H30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, WIEPCTh, MIENK), HCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KApOH U JIABCaH).

[Tonumepsr CIELHAIILHOTO Ha3HA4YEeHUs (Tecon, KeBJap,
AIEKTPOINPOBOISIIME TTOIMMEPHI, OMOpa3iiaraeMble TOJUMEPHI).

DKCIEpUMEHTAIIbHBIE METOJAbl M3YUYEHHUs BEUIECTB M HUX MPEBPALICHUM:
O3HAaKOMJICHHME C oOpa3llaMH TPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KAay4dyKOB, pEIICHHE OSKCIEPUMEHTAIBHBIX 3aJady MO0 TeMe
«Pacrmo3HaBaHUeE IJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxxnenue monekymasipHOW (HOpPMYIbIl OPTaHUYECKOTO COCIUHEHUS 10
MAaCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XJICHUE
MOJICKYISAPHON (DOPMYJIBI OPraHUYECKOro COCIMHEHHS Mo Macce (00BEMY)
MPOJYKTOB CrOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuyd W/WIA MCXOIAHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (POPMYIIbI
OpPraHUYECKOTO BEIIECTBA Ha OCHOBE €T0 XMMHYECKUX CBOMCTB WIIU CITIOCOOOB
MOJy4YEHUsI, OINPEIEIICHUE JOJU BBIXOJA MPOAYKTAa PEAKUUU OT TEOPETUYECKH
BO3MOXHOTO.

MeXnpeaMeTHbIE CBA3U.

Peanuzamusa MeXnpeaQMETHBIX CBSI3€M IIPU  U3YUYEHUM OPraHUYECKOU
xumud B 10 Kjacce OCYIIECTBISETCS 4Yepe3 MCIOJb30BAHUE KakK OOIIMX



€CTCCTBEHHO-HAYYHBIX MOHSATUH, TaK W TOHITHHA, TPUHATHIX B OTACIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAay4yHbId (aKT,
TUIO0TEe3a, TEOpHsl, 3aKOH, aHalIW3, CUHTE3, KiIacCH(UKanus, HaOI0JcHUE,
HU3MEpPeHHE, FIKCIIEPUMEHT, MOJIEITb, MOJICITUPOBAHHE.

dusnka: wMaTepus, aToM, OJJCKTPOH, IPOTOH, HEHUTPOH, MOJICKYJIa,
DHEPreTUYCCKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, (PU3MUYECKHUE BEIMYMHBI, CIMHUIIBI U3MEPEHUsS, CKOPOCTh, SHEPTHS,
Macca.

buonorusi: kierka, opraHusM, 3KOcucTeMa, Ouocdepa, MeTab0IHU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpOMHBINA THIT TUTaHUS, OpOKCHHE,
¢doTOCHHTE3, IbIXaHWE, OCJKHW, YIJICBOJbI, JKUPBI, HYKICHHOBBIC KHCIIOTBI,
(bepMeHTHI.

I'eorpadusi: mosie3HbIe NCKOMIAEMBbIE, TOTLIHBO.

TexHOMOrus: MHUIIEBbIC TPOIYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUS,
MOTOIIIME CPEJICTBA, MATEPHAIIbI M3 UCKYCCTBEHHBIX U CHHTETUYCCKHUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX fJep. XHUMHUYECKUH »3yeMeHT. HM30Tomsbl.
CtpoeHue 2IeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YMCIa. DHEPreTUYECKUE
YPOBHU M TONYpOBHH. ATOoMHBIe opbOutanu. Krnaccudpukanus XUMHUECKUX
3JIEMEHTOB (s-, P-, d-, f-ajemenTsI). PacnpeneneHue 3JIEKTPOHOB MO aTOMHBIM
opOuTAIAM. OJNEKTPOHHbIE KOH(PUTYpAllUd aTOMOB DJEMEHTOB MEPBOTO—
4eTBEPTOro MEPUOFOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(MUTYypalui HOHOB. DIEKTPOOTPHUIIATEIIHHOCTb.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
snementoB  J.M. MenneneeBa. CBs3pb  NEPHOJUYECKOTO  3aKOHA U
[lepronndeckol CUCTEMBI XMMUYECKHX SJIEMEHTOB C COBPEMEHHOM TEOpHEU
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHSI CBOMCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYyIIaM U
nepuoaam. 3HaueHue nepuoanydeckoro 3akona .M. Menneneena.

XuMH4ecKass CBA3b. BHJIBI XMMHYECKOW CBSI3M: KOBAJIECHTHAs, WOHHAs,
MeTayundeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-AKLIENTOPHBIA.  DHepruss W JuuHAa  CBa3u.  [lomspHOCTS,



HAMpaBJICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHble CBs3M.
Bonopoanas cBaA3b. MexXMONIEKYISIPHBIEC B3aUMOACHCTBUA.

BaneHTHOCTh M BaJE€HTHBIE BO3MOKHOCTHM aTOMOB. CBS3b JJIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJI C HX TEOMETPUYECKUM CTpPOCHHEM (Ha TMpuUMepe
COCIMHEHUH 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBneHne O KOMIUIEKCHBIX cOelMHEHUsX. COCTaB KOMILJIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTeslb,  JIMTAHABL.  3HAYEHHE  KOMILIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIMOHHON XUMUH.

BemiectBa MOJEKYJApHOTO Y HEMOJEKYJISIPHOIO CTPOCHUA. THIBI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsTue o gucnepcHeix cucremax. Mctunnueie pactBopsl. [IpencraBnenue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpaXKEHUs KOHIICHTPAIIMU PaCTBOPOB:
MaccoBas JI0J1s1 BEIlIECTBAa B PacTBOpE, MOJIsipHAs KOHLEeHTpanus. HackleHHbie
Y HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTaioruaparsl.

Knaccudukanus w  HOMEHKJIATypa  HEOPraHMYECKHX  BEIIECTB.
TpuBnanbHble Ha3BaHUS OTACIBHBIX MPEACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukamus  XUMUYECKHX  peakuuii B HEOPraHUYECKOW U
OpraHWYeCKOM XMMHUH. 3aKOH COXPAHEHHS MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TPEBpAllleHHUs] HPHEPTrUU MPU XUMUYECKHX peakuusx. TemtoBbie 3¢ HEKThI
XUMHUYECKUX peakuuil. TepMOXUMHUYECKUE YPABHEHUSI.

CkopocTh XMMHUYECKOM peakuuu, €€ 3aBUCUMOCTh OT pPa3JIMYHbIX
¢dakropoB. ['oMoreHHsie U reTeporeHHbIe peakuuu. Karanus u kaTaiu3aTopsl.

O6patumMble W HeOOpaTUMBIE peaKIMd. XHUMHUYECKOE paBHOBECHE.
Koncranra xumuueckoro paBHoBecus. DakTopbl, BIUSIOMIME Ha IOJOXKEHUE
XUMHUYECKOIO PABHOBECHS: TEMIIEPATYPA, IABICHUE U KOHLUECHTPALMU BEIIECTB,
ydyacTByromux B peakiuu. [Ipunnun Jle [Hlarense.

OnextponuTudeckas nuccoruaius. CHiIbHBIE W CIIa0ble SJIEKTPOJUTHI.
Crenenp aucconmanuu. Cpena BOAHBIX PACTBOPOB: KHUCIIOTHAas, HEUTpalibHAs,
menounas. Bopopoansiii mnokazarens (pH) pactBopa. I'maponu3 cosneit.
Peakuuu noHHOro oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. (CTeneHb OKHUCIICHHUS.
Oxkucnurens u BoccTaHOBUTENb. [Ipolecchl OKUCIEHHS W BOCCTAHOBJICHUSI.
Baxxneimme OKHCIMTEIM M BOCCTAHOBHTENIH. METOM 3JIEKTPOHHOIO OaliaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUMN:
pa3oKeHUEe MEPOKCHIA BOAOPOJA B MPUCYTCTBUHM KaTAIM3aTOpPa, MOJAEIH
KPUCTAJINTMYECKUX  PEMIETOK, MPOBEICHUE peakuuii HOHHOTO OOMEHa,



OMpENICNICHUE CPEJIbl PACTBOPOB C MOMOIIBI0 UHAUKATOPOB, U3YUEHUE BIUSHUS
pa3IUUYHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOM peakIMu U TMOJIOKECHHE
XUMHUYECKOTO PaBHOBECHS.

Heopranuuyeckass XuMus.

[Tomoxenne HemeraisioB B llepuoguyeckor CHUCTEME XUMHUYECKHX
sanementoB J[.M. MenzgeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

Bonopon. Ilonydyenue, ¢puzndeckue U XUMUYECKUE CBOWCTBA: PEAKIIUU C
MeTajulaMd ¥ HEeMeTaJUlaMH, BOCCTaHOBUTEIbHBIE CBOWMCTBA. [wmapunebl.
TomnuBHBIE 2JIEMEHTHI.

lNanorensr. Haxoxaenue B mpupoje, CriocoObl mojiydeHus1, puznueckue u
XUMHUYCCKHUEC CBOMCTBA. ["amoreHoBoAOPOIBI. Baxxneiimue
KUCJIOPOJACOAEPKAIIUE  COCAUHEHUS  TallOr€HOB. JlaGoparopHeie
IIPOMBIIIJICHHBIE CITIOCOOBI MOTy4YeHHs TajoreHoB. [I[puMeHeHne rajoreHoB u ux
COEIMHEHUH.

Kucnopon, o30H. JlabopatopHbie U MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
kuciioposa. Pu3nueckue U XMMUYECKHE CBOICTBA U IPUMEHEHHUE KUCIOpOoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CrnocoObl TONydeHHUs, (U3HUYECKHE U
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepri(IV), okcua
cepbl(VI). CepHucras u cepHasi KUCJIOTHI U UX coidu. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOThI. [IpuMeHeHne cephl U €€ COEIUHEHUI.

Azor. HaxoxneHue B MNpupoje, CIOCOOBI MOdydeHHs, (PU3NYECKHe |
XUMHUYECKHE CBOWCTBA. AMMMAaK, HUTpUIbL. OKcHUIbl a3oTa. A30THCTas H
a30THas KUCIOTHI W UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpumeHeHHUE a30Ta U €ro COeTMHEHUN. A30THBIC YA0OpEHHUS.

®docdop. Haxoxnenne B mpupojie, CrocoObl ModydeHHs, (HU3NISCKUE U
xumudeckue cBoictBa. @ochuast u dochun. Oxcunbl Gocdopa, dhochopHas
kucnota u e€ comu. [Ipumenenue docdopa u ero coegmnenuii. dochopHbie
ynoOpeHus.

VYrinepon, HaxoXJAeHWE B TpUPOAC. AJUIOTPONHBIE MOAUGDUKAIIH.
du3nueckue U XHMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(ll), okeua yrnepona(IV), yronbHas kucinoTa U e€
coni. AKTUBHPOBAHHBIN yroib, agcopouus. Dymnepensl, rpadeH, yriepoiHbie
HaHOTPYOKHU. [IpuMeHeHNe MPOCTHIX BEMIECTB, OOpPa30BaHHBIX YTIEPOIOM, H
€ro COCINHECHHM.



Kpemnuii. Haxoxaenue B npupojie, CiocoObl MoiayyeHusi, Guanyeckue u
xumudeckue cBoiictBa. Okcun kpemHus(1V), kpeMHueBast KUCI0Ta, CUITUKATHI.
[IpumeHnenne kpemHus U ero coeauHeHuil. CTEKJIO, €ro MNOoJIydYeHUE, BHUIbI
CTEKJIA.

[Tomoxenne wetaimioB B llepuognyeckor CHUCTEME  XHMHUYECKHX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUSA DBJEKTPOHHBIX O0O0JIOUEK aTOMOB
MetaioB. O6mue ¢puznueckre cBoicTBa MeTawioB. [IpumMeHeHne MeTamioB B
ObITy U TexHuke. CriiaBbl METaJIOB.

DNEeKTPOXUMUUYECKUN psAl HampsikeHud wmetawioB. OOmme crnocoObl
NOJIyYEHUS METaJIJIOB: TUIPOMETAIITYPTHS, MAPOMETAILTYPI U,
anekTpoMeramnyprus. [lonstue o koppo3un MetaioB. CrnocoObl 3alIUThl OT
KOPpPO3HHU.

O6mas xapakrepuctuka metamuioB [A-rpymnmsl [lepuoguyeckoil cucTeMbl
XUMUYECKUX OJJIeMEHTOB. Hatpuii u xanmii: mnonyudenuwe, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHMUIA.

O6mmas xapakrepuctuka MetamioB [IA-rpynmnsl [lepuonnueckoit cucTemMbl
XUMUYECKUX JJIEMEHTOB. MarHuii W Kajbllui: ToJydyeHue, (U3NYecKue Hu
XUMUYECKUE CBOMCTBA, NMPUMEHEHUE IPOCTHIX BEIIECTB M HX COEAUHEHHI.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHEHHUSI.

ANIOMUHUNA: TonydeHue, (Qu3Myeckue U XUMUYECKHE CBOWCTBA,
NpUMEHEHHE MPOCTOr0 BEIIECTBA UM €ro CoeluHEeHU. AMMOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCUA aTIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO6miass xapakTepucTHKa MeTauioB mnobouyHbiX mnoarpynn (b-rpymim)
[Teproanueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

®u3nMYeCcKue 1 XUMHYECKUE CBOMCTBA XpoMa U €ro coearuHeHul. OKCUab
u ruapokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u 1uxpomatsl, UX
OKHCJIMTENBHBIE CBOMCTBA. [lonydueHne u npuMeHeHue Xpoma.

dusnyeckue M XMMUYECKHE CBOMCTBA MapraHlla M €ro COCIUHEHUM.
Baxueitmue coenunenuss wmapranua(ll), wmapranna(IV), wmapranuna(VI) u
mapranua(VII). Ilepmanranat kanus, ero OKUCIUTEIbHbIE CBOMCTBA.

dusnyeckue M XUMHUYECKHE CBOMCTBA JKE€JI€3a U €ro COCIUHEHH.
Oxkcuapl, rugpokcuasl u conu skene3a(ll) u xeneza(Ill). Ilomyuenue wu
MIPUMEHEHHE XKEJE3a U €ro CIJIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coeaquHeHuil. [lomyuenue
Y IPUMEHECHUE MEJIN U €€ COCINHEHUN.

Huek: momydenue, QpuU3nUEeCKUe W XHUMHYECKHE CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCHUJA MW THUAPOKCHIA L[MHKA, THUJIPOKCOKOMIUIEKCHI IMHKA.
[IprMeHeHne NUHKA U €r0 COETUHEHHUI.



DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEIIECTB M HUX IMPEBpaICHUMN:
M3yueHHue 00pa3loB HEMETAJUIOB, TOpPEHUE cephl, Ppocdopa, xeneza, MarHus B
KUCIIOPOAE, M3YYECHUE KOJUICKIMU «Meramibl M CIjiaBbl», B3aUMOICHUCTBUE
IIEJOYHBIX W IIEJTOYHO3EMENbHBIX METAUIOB C  BOJOM  (BO3MOXHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA M Kejle3a C
pacTBOpaMu KHUCJIOT W IIeJIoYed, KaueCTBEHHBIE PEAKIMU Ha HEOPTraHWYECKHE
AQHUOHBI, KAaTHOH BOJOpPOJAa W KATHOHBI META/VIOB, B3aMMOJICUCTBUE
TUAPOKCUIOB AJIFOMUHMS M ITUHKA C pacTBOPAMM KHUCJIOT M IEJIOYEH, peleHne
AKCTIEPUMEHTATBHBIX 3a7a4 1o TeMaM «[ ajmorensl», «Cepa U €€ COeTUHECHUS,
«A30T u Qochop ¥ uxX coeauHEHUs», «MeTaibl TIABHBIX TOATPYII»,
«MeTayutbl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponpr xumum B oOecrneuyeHHH YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA.
[TonsiTME 0 HayyHBIX METOJAx IIO3HAHUS U METOJOJIOTHM HAyYHOTO
UCCIIC/IOBAHUS. Hayunsbie TPUHITUTIBI OpraHu3aIuu XUMHUYECKOTO
mpou3BOACTBA. [IpoMbIlIIeHHBIE CITOCOOBI TOJYYCHUSI BaXKHEUIIUX BEIIECTB
(Ha TpuMepe TPOU3ZBOACTBA AaMMMAKa, CEPHOW KHUCIOThI, METaHOoJA).
[IpoMbltiuieHHBIE CMTOCOOBI TMOJYYEHUS! METAJUIOB M CIUIaBOB. XHMMHUYECKOE
3arpsA3HEHHUE OKPYXaIIell cpeabl U €ro MociaeAcTBUA. Poinb XumMuu B
o0ecreuyeHnr IHEPreTHIECKOi 0€301MacHOCTH.

XuMusT U 300pOBbe 4enoBeka. JlekapctBeHHble cpeactBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IMpenaparoB. Poilb XUMUM B pa3BUTUHU
MEIULINHBI.

XYMUS THIINA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKHU. Poiib XumMuu B
oOecIieyeHn ! IMUIIEBON O€30IMaCHOCTH.

Kocmernueckue u mapdromepnbie cpenctBa. beitoBas xumus. IlpaBumia
0e30macHOr0 WCTOJIB30BaHMS TPENapaToB OBITOBOM XWMHUU B TOBCEIHEBHOU
KU3ZHU.

XUMHUSL B CTPOUTENBCTBE: BaKHEWILHWE CTPOUTENIbHBIE MAaTepHAIIbI
(memeHT, OeToH).

XuMusi B CEIbCKOM Xo3siiicTBe. OpraHuyeckue MW MUHEpaJIbHBIE
ynoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTepHabl, KPaCKU, CTEKJIO0, KEpaMHUKa.
Marepuansl 1t anektpoHuku. HanotexHonoruu.

Pacuérnbie 3anaum.

Pacuétei: Macchl BemecTBa mim 00bEMa Ta30B IO U3BECTHOMY KOJTHMYECTBY
BeIlleCTBa, Macce WU 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchbl (00bEMa, KOJMYECTBA BEILECTBA) MPOJAYKTOB PEAKIMH, €CIIA OJHO W3



BEILLECTB MUMEET MpPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKkLuM, €CIM OJHO W3 BEIUECTB JaHO B BHUJAEC pPACTBOpPa C OINPEHEIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJU M MOJIAPHOMU
KOHIICHTpAllUM BELIECTBA B PacTBOPE, JOJIM BBIXOJAa IPOAYKTAa pPEAKLUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmss MeXINpeAMETHBIX CBs3ed TMpU H3ydyeHUW oOuieil u
HEOpraHnveckol xumuu B 11 Knacce OCyIIECTBISETCS 4Yepe3 MCIOJIb30BaHUE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHUH, TaK M TMOHSATUN, NPUHATHIX B
OTZAEJIBHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TMOHSATHUS: SBJIECHUE, Hay4yHbId (akKT,
TUN0TEe3a, TEOpHUs, 3aKOH, aHAIM3, CHUHTE3, KJIacCHU(pUKaLUs, MEPUOJUYHOCTD,
Ha0JII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJIE€Ib, MOJICIIMPOBAHHE.

@dusuka: marepus, MHUKPOMHUP, MAKpPOMHUP, aTOM, O3JEKTPOH, IIPOTOH,
HEUTPOH, WOH, H30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, DJHEPreTUUYECKUU
YpOBEHb, BEIECTBO, Tell0, OOBEM, arperatHoe COCTOSIHHE BEIEeCTBa,
UJCAIbHBIN Ta3, (U3MUECKHE BEIMYUHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTb,
JHEpPIUs, Macca.

Bbuonorusi: KkieTka, opraHmsM, 3KOCHUCTeMa, Ouochepa, MeTabOIU3M,
MaKpoO- U MHMKPOAJIEMEHTHI, O€JIKH, XKHUPbI, yII€BOJbl, HYKJICHHOBBIE KHCIIOTBHI,
(epMEHTBI, TOPMOHBI, KPYTOBOPOT BELECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadusa: MuHepanbl, TOpPHbIE TOPOJbI, IOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast IIPOMBIIIJIEHHOCTb, MeETaJULyprus,
CTPOUTEIIBHBIE MAaTEpHUallbl, CEJIBCKOXO35MCTBEHHOE IPOU3BOJACTBO, IHILEBAs
HIPOMBILUIEHHOCTh, (hapMalleBTUUECKass POMBIIIJIEHHOCTb, IPOU3BOJCTBO
KOCMETUYECKHUX IPENnapaToB, NMPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHUAIIOB,
AJIIEKTPOHHAS IIPOMBIIUICHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeAMeTa «XUMHS» HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs BBIJICJICHBI CJIEAYIOIIME COCTABIISIONINE: OCO3HAHUE
00yJarolmUMHCST POCCUICKONW TpakAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHIO,  CAMOCTOATEIILHOCTA U CAMOONPEACJICHUIO;  HaJuyue
MOTHBallMM K OOYYEHWI0; TOTOBHOCTb M CIIOCOOHOCTh OOYYarouuxcs
PYKOBOJICTBOBAThCSl TMPUHATHIMH B OOIIECTBE TpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMYNE TTPABOCO3HAHUS, YKOJIOTUUECKOU KYJIbTYPhI; CIOCOOHOCTD
CTaBUTH IIEJIM ¥ CTPOUTD KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUS TpPEeAMETa «XHUMHS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKON JEATETbHOCTH
oOy4aromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON IesTEIHbHOCTH.

JIM4HOCTHBIE pPE3YNbTaThl OCBOEHHS MpeaMeTa «XUMHUSD» OTpPaKaroT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESTEIHHOCTU
oOy4aromuxcs B MPOLIECCe peanu3alinui 00pa3oBaTEIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAaHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIHOHHBIX TpaB U
00513aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUN YI€OHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TNPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY K HAyYHOMY HaCIEIUIO
OTECUYSCTBEHHON XMMUH;

YBaXXEHHUS K MPOIECCY TBOPUECTBA B O0JACTU TECOPUM U MPAKTUYECKOTO
MPUIOKEHUS] XUMHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yJbTar



JUIUTENIbHBIX HAOMIOJEHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHHH W MOCIEIYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHMBATh CUTYyalldd, CBSI3aHHBIE C XUMUYECKUMHU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX W TPABOBBIX HOPM U € YYETOM OCO3HAHUS
IIOCJIEICTBUM MOCTYIIKOB;

4) dopmMupoBaHus KYyJbTYPHI 310POBbS:

MOHUMAHUSI IIEHHOCTEW 3J0pOBOTO U 0Oe30macHOTO o0pasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIroIcHUsT TpaBmJI 0€30TMacHOTO OOpAIlCHHS C BEIIeCTBAaMU B OBITY,
MOBCETHEBHOM KM3HHU, B TPYAOBOM AEATEIbHOCTH;

NOHUMAHUSI LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO M KOJUIEKTUBHOIO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAHUS  TMOCJHEACTBUM W HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM U JpPYrux BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHHH MPAKTUYECKUX 3a]1a4
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUHN M0 XUMUU;

YBaXEHUSI K TpyAy, JIOIIM Tpylda U pe3yidbTaram TpYyIdOBOH
NEeATEeNbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIAMBUIYAJIbHOH TpPAaCKTOPUU
oOpazoBanus, Oynymiei mpodeccuu W peann3anii COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB
1 MoTpeOHOCTEM 00I11eCTBa;



6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTHUYECKHU 11e71eCO00pa3HOr0 OTHOIICHUSI K MPUPOJAEC KaK MCTOUYHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUsI TJIO0ATBFHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHOM CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIB30BaHUS JIOCTHKEHUU XUMHH JJIs
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOJOTNOIBE30BaAHNUS;

AKTUBHOTO HEMPUSTHS JCHCTBHUM, NPUHOCIIIMX BpEl OKPYXKaIOIIEH
PUPOJTHON cpeJie, YMEHUSI TPOTrHO3UPOBATH HEOJATONPUSTHBIC YKOJIOTUUECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJU4UsS  Pa3BUTOTO  AKOJOTHYECKOTO  MBIIUICHUS, OIKOJOTHUUECKOU
KyJIbTYpbI, OIbITA JEATCIBHOCTH JKOJOTUYECKOW HAIpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B TIO3HABATEJILHOM, KOMMYHUKATUBHOW U COITMATIBLHOM
MpaKkTUKE, CHOCOOHOCTH W YMEHHUS AaKTUBHO TMPOTHUBOCTOSATH WJICOJIOTHUU
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKU ¥ OOIIECTBEHHOM MPaKTUKU;

NOHUMAaHMUS CcrneuuPUKU XUMHM KaKk HayKd, OCO3HaHUs €€ poiu B
(GbopMHUPOBAaHUHU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU LIEJIOCTHOTO
npelcTaBleHus: 00 OKPYKaIoEM MUPE KaK O €IMHCTBE MPUPOJIbI U YeJIOBEKa, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH M PElIEHUU MPOoOJeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH [IJII COBPEMEHHOM
UUMBWIN3aUMNA: B €€ T'yMaHUCTUYECKOW HANpPAaBICHHOCTH M BaXXHOW pPOJIK B
CO37aHMM HOBOW 0a3bl MaTepHAIbHON KYJIBTYpbI, B PEIICHUU TJIOO0ATBbHBIX
mpo0IeM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUYECKOM,
MUIIEBOM W JKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTHH  MEIUIIMHBI,
00€eCIeueHNH YCIOBUM YCIICITHOTO TPYya M AKOJIOTHYECKU KOM(OPTHOM KU3HU
Ka)kJ10T0 4ICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHUMAHHUS CYLUIHOCTH METOIO0B
MO3HAHUS, HCMOJb3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
WCIIOJIb30BaTh MOJIy4yaeMble 3HAHUS JUIsl aHajdu3a M OOBSCHEHUS SIBICHUIA
OKPYKAIOUIEro MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHWH, YMEHHUs JeaTh
000OCHOBaHHBIC 3aKIIOUYCHHUS HA OCHOBE HAyYHBIX (DAKTOB M HMMEIOIIUXCSA
JAHHBIX C 1I€JIbIO MOJIYYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;



MHTepeca K O3HAHMIO, UCCIIeI0BATENIbCKON AeSITEFHOCTH;

TOTOBHOCTH UM CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa3oBaHHWIO U
caM000pa30BaHWI0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSAM  Tpylda B  pa3IuYHBIX  cdepax
po¢eCCUOHANILHON JIEATEIIbHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pPe3yJIbTaTbl OCBOCHMUSI MPOTPAMMbI IO XUMHUU Ha
YPOBHE CpeIHEeTo 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMBbIe 71 (POPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUTTMHAPHBIC (MeXTpeIMETHBIE) oO1IeHayYHbIe TTOHSTHS,
OTpaXKarIIue IEJOCTHOCTh HAYYHOW KApTHHBI MHpPAa U CIEHU(PUKY METOJIOB
MO3HAHMS, WCIOJb3YeMbIX B E€CTECTBEHHBIX Haykax (Marepus, BeIECTBO,
DHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeOBaHWE, HAOJIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCAIbHbIC y4eOHbIC JIEHCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHMKATUBHBIC, PpETyJATHBHBIE), oOecreunBaronme GopMUpPOBAHUE
(G YHKIIMOHAIPHOM TPAaMOTHOCTH Y COITMATLHON KOMIIETEHIIUU 00YyYarOIIuXCs;

CIIOCOOHOCTD oOyyJarommuxcs HCITOJIB30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHHUBEPCAJbHBIC
ydeOHbIe IeHCTBUS B IO3HABATEIILHOM U COLIMAJIBHOM MPaKTHKE.

MeTtanpeaMeTHbIE PE3yJbTaThl OTPAXKalOT OBJIAJCHHWE YHUBEPCATbHBIMU
y4eOHBIMH  TI0O3HABaTCIbHBIMH, KOMMYHHKATUBHBIMH M  PETYJISITUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENIH JESITEIbHOCTH, 3aJaBas IMApAMETPbl U KPUTECPUHU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LEJIAMU;

UCIIOJIb30BaTh NIPU OCBOCHUM 3HAHHMU NPUEMBI JIOTUYECKOTO MBILLJICHUS
BBIJICIIATh XAPAKTEPHBIC MPU3HAKU MOHITUN U YCTAHABINBATH UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIONINE MOHSATHUS 1JI1 OOBICHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCUPUKALUKU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh NPUYMHHO-CIICICTBEHHBIE CBS3M MEXIY HW3y4aEeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYyX JeHUs (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATH B  MPOLIECCE  TMO3HAHMUS  MCIOJB3YEMbIE B  XUMUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
NpeACTaBICHUS — XUMHUYECKHH 3HaK (CUMBOJ) DJJEMEHTa, XUMUUYECKas
dopmyna, ypaBHEHHE XHMHYECKONW pEaKIMU — TPU PEIICHUH YYEOHBIX
MO3HABATEJILHBIX M MPAaKTUYECKUX 3a7ay, NMPUMEHATh HAa3BaHHbBIC MOJECIbHBIC
NPEJCTABJICHUS /JISI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEILIECTB
U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJ€Th OCHOBAMU METOJI0OB HAYYHOIO MO3HAHMS BEUIECTB U XUMHUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  UCCIEAOBAaHMs, HCIOJIb30BaTh
MIOCTABJIEHHBIE U CaMOCTOSITENLHO C(HOPMYIUPOBAHHBIE BOMPOCHI B Ka4yeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HAaBBIKAMH CAaMOCTOSITEJBHOTO IUIAHHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHUS HAOIIONATh 3a
XOJIOM Tpollecca, CaMOCTOATENIBHO IPOTHO3MPOBATH €r0  pe3yJbTar,
dbopMmynupoBaTh O00OOIIECHUS U BBIBOJABI OTHOCUTENIHHO JIOCTOBEPHOCTH
PE3YNIBTATOB MUCCIEAOBAHMS, COCTABISATh OOOCHOBAHHBIM OTYET O MPOAETAHHOMN
pabore;

NpUOOPETaTh OMBIT YYCHHUUYECKOW HCCIIENOBATEIbCKOH M TPOEKTHOMN
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METO/IOB O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMarmu (Hay4IHO-
MONYJISIpHAST JINTEpAaTypa XUMHUYECKOrO COJEpkKaHUSA, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHaTu3upOoBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



MIpE/ICTaBIICHNUS, KPpUTUYECKM  OLEHMBAaTb €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

(opMyIHpOBaThH 3alPOCHl U IPUMEHSTh PAa3IMYHbIE METOIbI IPHU MOUCKE U
orOope HHpOpMalUK, HEOOXOAMMOW Jisi BBINOJHEHHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

OpUOOpPETaTh ONBIT MCHOIB30BAHUS WH(DPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJbHYIO (GOpMY TMpeJCTaBICHUS
uHpopMalK (CXEMBbI, FpapuKU, JUarpaMMbl, TAOJIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIM S3bIK B KAyeCTBE CpEJACTBAa Mpu padoTe ¢
XUMHYECKOM uWH(pOpMaIMeil: NPUMEHATh MeXIpeaMeTHole ((usnyeckue u
MaTEeMaTU4YEeCKUE) 3HaKM M CHUMBOJBL,  (GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTHU.

KommyHukaTHBHbBIE YHMBepPCcaIbHbIe YUeOHbIe 1elCTBUS:

3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>K,I[3€MOﬁ TCMBI B XOJIC AHUajiora
U/ W AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMy.HI/IpOBaTI> CBOMH IIPCIJIOKCHUA
OTHOCHUTCIIBbHO BBLIITOJIHCHU A HpGI[JIO)KCHHOﬁ 3aJa4u,

BBICTYIIATh C MPE3CHTALMEN PE3yJIbTAaTOB IT03HABATEILHON JESITEIBHOCTH,
IIOJIyYCHHBIX CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUKAMH IIpU
BBIMIOJTHEHUU  XUMHUYECKOTO OKCIEPUMEHTa, MPAKTHYECKOW paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, peaU3allii yueOHOTO MPOEKTa,
1 (GOpMyIHpPOBaTH BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBaHUN
MyTEM COTJIACOBAHMS TO3HIINI B X0O7I€ OOCYKJICHUS U 0OMEHA MHEHUSIMHU.

PeryisiTuBHbIC YHHUBepCAJIbHbIE y4eOHbIe NeHCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IMO3HABATEIBbHYIO
NEeATEeNbHOCTh, ONpenessast €€ Ueau W 3aJadyd, KOHTPOJIHUPOBATh U MO MeEpe
HEOOXOIMMOCTH KOPPEKTHUPOBATh TMpEjiaraeMblii alrOpPUTM JIEUCTBUHA TPHU
BBIIIOJIHEHUM YYEOHBIX M HCCIENOBATEeIbCKUX 3a/Jad, BbBIOUpaTh Haubolee
3¢ PekTUBHBIN croco0 HUX pelieHuss ¢ Y4ETOM MOJY4YeHUSI HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;



OCYILIECTBISTh CAMOKOHTPOJb JESATEIHHOCTH HAa OCHOBE CaMOaHaln3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbHI

[IpenmeTHBIE pe3yibTaThl OCBOCHUS TNPOTpaMMbl [0 XUMHU Ha
yriayoJIEHHOM YpOBHE Ha YpPOBHE CpEAHEro oOIero oOpa3oBaHUS BKIHOYAIOT
cnerupuyIecKue s yaeOHOTo IpeaMeTa « XUMUs» HaydHbIC 3HAHHS, YMCHUS U
CIOCOOBI ICHCTBHI TI0O OCBOCHHIO, MHTEPIIPETAIIMH M TTPEOOPA30BAHUIO 3HAHUA,
BUJIBI JICSITCIGHOCTH TI0 TIOJYYCHHUIO HOBOTO 3HAHMS W NMPUMEHEHUIO 3HAHUH B
Pa3TUYHBIX YYCOHBIX CUTYAIHsIX, a TAK)KE B PCATbHBIX KU3HCHHBIX CUTYAIUAX,
CBSA3aHHBIX C XHMMHEH. B mporpamMme 1o XUMHHM TPEAMETHBIC PE3YJIbTaThI
NPEICTaBIICHBI 110 TOJIaM U3YUYCHHUSI.

10 KITIACC

[IpenmeTHble pe3ynabTaThl OCBOCHUA Kypca «OpraHudeckass XuUMUSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MECTE U 3HAUYCHHHM OPTaHUYECKOU
XMUMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECIeYeHUH YCTOMUHNBOIO
Pa3BUTHI YEJIOBEUECTBA B PEUICHUU MPOOIJIEM IKOIOTHUYECKOM, IHEPTreTHIECKO
U THUIEBOM O€30MacHOCTH, B Pa3BUTUU MEIHUIMHBI, CO3JaHUU HOBBIX
MaTEpHUAJIOB, HOBBIX MCTOYHHUKOB JHEPruU, B OOECMEYEHUH palMOHAIBHOTO
IPUPOIOIIONIH30BaHUSA, B (DOPMUPOBAHUNM MHPOBO33PEHUSA U OOIIEH KyIbTYphI
YelioBeKa, a TaKKe HSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIECHHSI K CBOEMY
3I0POBBIO Y IPUPOIHOI CpEJIE;

BJIQJICHUE CUCTEMOM XHMMHWYECKMX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIOJIAralOIINE TMOHATUS — XUMHUYECKHM BJIEMEHT, aToM, SApO H
DJIEKTPOHHAss 000J0YKa aroma, s-, P-, d-aTOMHbIC OpOWTAIM, OCHOBHOC WU
BO30Y)XJIEHHOE COCTOSIHUSA aTroMma, THOpHAM3alvs aTOMHBIX OpOWTasel, WOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JICKTPOOTPHULATEIIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJISPHBIA 00BEM, yriaepoaHBIN
ckeneT, (yHKUMOHAIBHAS TPYINa, pagukal, CTPYKTYpHbIE (OPMYIIBI
(pa3BEpHYTHIE, COKpAIlIEHHBIE, CKEJIETHBbIE), HW30OMEpPHS CTPYKTypHas U
MIPOCTPAHCTBEHHAs (TeOMeTpUUecKas, ONTUYECKas ), U30MEPbI, TOMOJIOTHYECKUI
psAll, TOMOJIOTH, YTJIEBOJAOPOAbI, KUCIOPOA- U a30TCOAEPKAIME OPraHUYECKUE
COEMHEHUSI, MOHOMED, MOJHUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJIAPHBIC
COEIMHEHUsA; TeOopuHU, 3aKoHbl (nmepuoamyeckuii 3akon J[. WM. MeHneneena,
TEOpHUs CTPOCHHUS OpraHnyeckux Bemects A. M. bytinepoBa, 3aKk0H cCOXpaHEeHUs
MAaCChl BELIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS SHEPTUH NPU XUMUAYECKHUX



peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMWH,
MHUPOBO33PEHYCCKUE 3HAHUSA, JIGKAIUE B OCHOBE MOHUMAHUS NMPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJIICHUW; TPEACTABICHHS O MEXaHU3MaxX
XUMHYECKUX peaKInid, TEPMOIMHAMHYCCKHIX " KHHETHYECKHUX
3aKOHOMEPHOCTSIX WX MPOTEKaHHWS, O B3aHUMHOM BIIMSIHUM aTOMOB M TPYIII
aTOMOB B MOJICKYJIaX (MHIYKTHBHBIA U ME30MEPHBIN 3(hPEKThI, OpUCHTAHTHI | 1
Il pona); dakromornyeckue CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYCHUHU U
0€30MacHOM HCITOJIb30BAaHUN BaXKHEHIITMX OPraHWYECKUX BEIICCTB B OBITY U
NPAKTHYCCKON  JCATCIBHOCTH YeJIOBEKa, OOMMWX HAay4YHBIX MPUHIIUAIIAX
XUMUYECKOT0 TPOUW3BOJICTBA (HA TMpUMEpe TMPOU3ZBOJICTBA METaHOJA,
nepepadboTku HePTH);

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBJIATh XapaKTEPHBIC MPU3HAKH TIOHSITHH,
YCTaHABJIMBATh HMX B3aMMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUC ITOHSATHS
NP ONTUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYCCKUX COCTUHEHU;

c(hOopMHUPOBAHHOCTb YMEHHIA:

UCITIOJIH30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISI COCTABJICHUSI MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIICHHBIX M CKEJICTHBIX) (opMyII
OpraHNYeCKUX BEIECTB;

COCTaBIIATh ypPAaBHEHHS XUMHUYECKHUX pEaKIMi U pacKpblBaThb UX
CYLIHOCTh:  OKHCJIHMTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIHUl  MOCPEeICTBOM
COCTAaBIICHHUS AJIEKTPOHHOIO OajlaHca ITUX peaklui, peakiuii HOHHOTO OOMeHa
NyTEM COCTaBJICHUS X MOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUH;

U3rOTAaBIMBATh  MOJIEIM  MOJIEKYJ  OpPraHMYeCKHX  BEIIeCTB  JJIs
WUTIOCTPAIIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh  YMEHUM: yCTaHaBJINBATh PUHAIIEKHOCTD
U3YYCHHBIX OpPraHMYEeCKUX BEIIECTB 10 HMX COCTaBy MU CTPOCHUIO K
OTpeNIeIEHHOMY  KJIAacCy/TpyIlie COENWHCHWI, JaBaTh WM Ha3BaHUS TIO
cucreMarnueckoii HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIbHBIC
Ha3BaHUS NJIs OTIEIBHBIX TMPEJCTAaBUTEICH OPraHMYECKUX BEIIECTB (ITHUJICH,
alleTWJICH, TOJNYOJ, TJHUIEPHUH, OSTUJICHTJIUKONb, (EeHon, GopManbaeru,
aleTaNb/IeTH I, alleTOH, MypaBbUHAS KACIOTA, YKCYCHAsl KUCIOTa, CTEApUHOBAS,
OJIEMHOBAs, MATBMUTHHOBASI KUCIIOTHI, TIWIMH, aJJaHWH, MalbTo3a, (PPYyKTO3a,
AHWIMH, TUBUHUJI, U30TIPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNIATh BHUJ XUMHUYECKOH CBSA3U B
OpPraHWYECKUX COCNMHCHHSX (KOBaJCHTHAsT M WOHHAs CBS3b, G- M T-CBSA3b,
BOJIOPO/IHAS CBSI3B);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa s OOBSACHEHUS 3aBUCUMOCTHU
CBOWCTB BEMIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh COCTaB, CTPOCHHUE,
dbu3uYecKre U XUMUYECKHE CBOMCTBA TUIHMYHBIX MPEICTABUTEICH pPa3IUUHBIX
KJIACCOB ~ OPraHUYECKHMX BEIIECTB: AJIKAHOB, IMKJIOAJKAHOB, AQJIKCHOB,
AJKAJMEHOB, AJIKUHOB, aPOMAaTHUUYECKUX YTJIE€BOJIOPOAOB, CIIUPTOB, alIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX W CIOXKHBIX 3()UPOB, XKHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCJIOT, OEIKOB, yrieBOAOB (MOHO-, TU- U
MOJINCAXapPUJIOB), WUIIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXKIY HUMU
YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIU C HCMIOJb30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh yYMEHHUS MOATBEPKJaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COCIUHEHUM
OT KPaTHOCTH W THUIA KOBAJCHTHOM CBS3U (G- U M-CBSI3U), B3AUMHOTO BIIUSHUSI
aTOMOB M TPYIIIl ATOMOB B MOJICKYJIaX;

c(hopMUPOBAaHHOCTH YMEHUS XapakTepu30BaTh UCTOYHUKH
YIIE€BOJIOPOTHOTO ChIpbsi (He)Th, MPUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro
nepepadboTKH ¥ MPAKTUYECKOE MPUMEHEHHUE TIPOYKTOB MepepadoTKY;

c(hOpMUPOBAHHOCTb BJIAJIEHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToAaX TO3HAaHMS —  HAONIOJCHWUH, W3MEPEHHHM, MOJCIMPOBAHHH,
AKCIIEpUMEHTE (PEaJTbHOM M MBICIEHHOM) U YMEHUS PUMEHATH 3TU 3HAHUS;

chOpMHUPOBAHHOCTh ~ YMEHHS  NIPUMEHSTh  OCHOBHBIC  OIEpAIUU
MBICITUTEIIPHON JEATEIbHOCTH — aHaJIU3 W CHHTE3, CpaBHEHHE, 0000IIeHHeE,
CHUCTEMATU3aLIMIO, BBISBJICHUEC NPUYMHHO-CJICACTBEHHBIX CBsi3ed — JIs
V3yYEHHUS] CBOMCTB BEUIECTB U XUMUYECKUX PEaAKIIU;

c(hOpMHUPOBAHHOCTh YMCHHI: BBISBIISITH B3aUMOCBSI3b XUMUYCCKUX 3HAHHM
C MOHATUSIMU M TPEJICTABJICHUSIMHU JIPYTUX €CTECTBCHHO-HAYYHBIX MPEAMETOB
Ui 0oJiee OCO3HAHHOTO IOHMMAaHHUS CYIIHOCTH MAaTePHAIBHOTO CIWHCTBA
MHpPa, HCIOJb30BATh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUHU JJIst
OOBSICHEHUS W TMPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTCCTBEHHO-HAYUYHYIO
npupoay;

chOpMHUPOBAHHOCTh YMEHHH: TMPOBOAUTH PACUYETHl 10 XHUMHYCCKUM
dbopMynaM H ypaBHEHUSM XHUMHUYCCKHUX PpEAKIHA C HCIOJIb30BaHUEM
bu3mvyecknx BeMMUMH (Macca, O0O0BEM Ta30B, KOJWYECTBO BEIICCTBA),
XapaKTepU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACYETHI IO
HaXOXJICHUI0 XUMHYECKOM (OpMYINBI BEIIECTBA MO HM3BECTHBIM MAacCCOBBIM



JNOJSIM ~ XMMHMYECKUX  JJIEMEHTOB, MPOAYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: MIPOTHO3UPOBATh, AaHAJIU3UPOBATH U
OIICHUBATh C MO3UIIMI IKOJIOTUYECKOM O€30MaCHOCTHU MOCIEACTBUS OBITOBON U
MIPOU3BOJICTBEHHON JIESITEIBHOCTU YEJIOBEKa, CBS3aHHOW ¢ TmepepaboTKoit
BEIIECTB, MCIIOJIb30BATh IOJIYYEHHBIE 3HAHUS [JI1 NPUHATHS TPAMOTHBIX
pelieHui mpobJieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITETIHO TIAHUPOBAThH U MIPOBOJIUTH
XUMHUYECKUN SKCIEPUMEHT (MOJy4YeHUE U HM3YYEHUE CBOICTB OpPraHUYECKHUX
BEILECTB, KA4YECTBEHHBIE PEAKLUHUH YTIEBOJOPOJIOB pPAa3IUYHBbIX KJIACCOB U
KHCJIOPOACOAEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATBHBIX
3a/lady M0 PACMO3HABAaHUIO OPTraHUYECKHUX BEIIECTB) C COOJIIOJICHUEM IpaBUIl
O6e3omacHOro oOpalleHHs] C BEIECTBAMU M JIaOOPAaTOPHBIM 00OPYTOBAHUEM,
dbopmynupoBaTh IIeb HWCCIEIOBAaHMS, MPEJACTABIATh B Pa3IUYHON (dopme
pe3yJIbTaThl IKCIEPUMEHTA, AHAIM3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTH YMEHHIA:

coOJII01aTh MpaBUiIa KOJIOTHUECKH IEIeCO00pa3HOro MOBEACHUS B OBITY
U TPYLOBOW JEATEIIBHOCTA B LEIAX COXPAaHEHUsT CBOEro 310POBbB,
OKpY>KaIOIIEH MPUPOJHOM CPElIbl U TOCTUKEHUS €€ YCTOMYUBOIO Pa3BUTHSI;

OCO3HABaTh ONACHOCTb TOKCHUYECKOI'O JIEUCTBUSI HA YKUBBIE OPraHU3MBI
ONPEAEIEHHBIX OPTAaHUYECKUX BEILIECTB, IOHUMAast cMbIci rokasarens [1JIK;

aHAJIM3UPOBATH 11€J1€CO00PA3ZHOCTh MPUMEHEHUS OPTAHUYECKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpMHPOBAHHOCTh YMEHHI: OCYIIECTBIATH IEJICHANIPABICHHBIA IMOUCK
XUMHYECKOW HH(OpMAIUM B PA3IMYHBIX HMCTOYHHMKAX (HAy4YHass W y4eOHO-
Hay4yHas JIUTEpaTypa, CPeCTBAa MaccoBOil mHbopmanuu, VIHTepHET u apyrue),
KPUTHUYECKU aHAIU3UPOBATh XUMHUUECKYI0 HH(OpMaInio, iepepadaThiBaTh €€
HCIIOJIb30BaTh B COOTBETCTBHUH C ITOCTABJICHHON YUeOHOM 3amaucii.

11 KJIACC

[IpenmetHbie pe3ynbTaThl OcBOoeHUs Kypca «OOmas W HeopraHMYecKas
XUMHSI» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHU: O MaTePUATBHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUW MPUPOJBI, O MECTE W 3HAYEHUH
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJiu B 00ECIEUEHUN YCTONYMBOIO
pa3BUTHUA, B PEUICHUU MPOOJEM SKOJOTMYECKOM, IHEPreTUUECKON M MUILEBOU
0e30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEPUAIOB, HOBBIX
HMCTOYHUKOB SHEPTHUH, B 00ECIICUCHUH PAllMOHAIBLHOIO IPUPOIONOIb30BAHMS, B
(GbOopMUPOBAaHUM MUPOBO33PEHUSI U OOIIEH KyJIbTyphl YEJOBEKa, a TaKKe



AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO M MPUPOIHON
cpene;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHHUM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATAIONINE TIOHITUS — XUMHUYECKUH BJIEMEHT, aToM, SJIpO aToma,
M30TOIbI, JJICKTPOHHAs o00oJIoYKa aToMa, s-, P-, d-aTOMHbIE OpOWTAIH,
OCHOBHOE€ M BO30YXJIEHHOE COCTOSIHHUSI aToma, TUOpUIU3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKyJia, BaJIEHTHOCTb, JJEKTPOOTPUIIATEILHOCTh, CTEIIEHb
OKHCJICHUS, XUMHYECKass CBs3b (KOBaJEHTHAasl, WOHHAs, MeTajuIM4ecKas,
BOJOpPOJHAs), KpHUCTaJUIMUecKasi pemérka, XUMUYecKas peakius, pacTBoOp,
ANEKTPOJIUTHI, HEIIEKTPOIUTHI, DJICKTPOJIUTHYECKAs JTUCCOIMAINS, CTENeHb
JUCCOIMAIINM, BOJOPOJHBIN  TMOKa3aTeslb, OKHUCIUTENb, BOCCTAHOBUTEIIb,
TEIIOBOM A(DPEeKT XUMUYECKOW pEeaKIUU, CKOPOCTh XUMUYECKOW peakiluH,
XUMHUYECKOE PaBHOBECHE, TEOPUU M 3aKOHBI (TEOPHS DJICKTPOIUTHYCCKOU
auccounanuu, nepuoanyeckuii 3akon .M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHECHUS M MPEBPAICHUS YHEPTUH NP XUMHUECCKUX
peaKkIusax, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMHUH, MUPOBO33PEHUYCCKHUE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
SABJICHU; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUHU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAJAMOJEKYJSIPHOM YpPOBHSIX; NPEACTaBIEHUA O
MEXaHU3Max XUMHYECKUX pEeaKUui, TEPMOJAMHAMUYECKHUX W KHHETHYECKUX
3aKOHOMEPHOCTSAX WX IMPOTEKaHMs, O XMMUYECKOM DPABHOBECHUH, PACTBOPAX U
TUCTIEPCHBIX CUCTEMAax; (paKToIOrMuecKre CBEIEHUS O CBOMCTBAaX, COCTaBe,
MOJIy4eHUH ¢ OE€30MacCHOM UCIOJb30BAHMHM BAXXKHEHIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY W MPAKTUYECKOW IEATEIBHOCTU YEJIOBEKA, OOLIUX HAYYHBIX
OPUHIUIIAX XUMHAYECKOTO IPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBIIATH XapaKTEPHbIC MPU3HAKY TTOHATHH,
YCTaHaBIIUBaTh WX B3aMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOLIWE MOHSATHUS
MIpU OMMCAHUU HEOPTaHMYECKHUX BEIIECTB U UX NPEBPallCHUN;

c(hOpMHUPOBAHHOCTh YMEHUS UCIIOIB30BATh XUMUUYECKYIO CUMBOJIMKY JIJISI
cocTaBlieHHUs (QOpMyNI BEMIECTB M YyPAaBHCHMM XWMHYECKHX PEaKIIUM,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTJICJIbHBIX BEIECTB;

chOpPMHUPOBAHHOCTh YMEHHUS OMPENENSITh BAJIEHTHOCTh W  CTEIEHBb
OKHUCJICHUSI XUMHUYECKUX JJIEMEHTOB B COEAUHEHUSX, BUJ XUMUYECKOU CBS3U
(KoBaneHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOAHAs), TUIl KPUCTAJUIMUYECKOU
PEIETKH KOHKPETHOT'O BEIIECTRA;



c(hOpMUPOBAHHOCTb YMEHUSI OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJAa XMMHUYECKON CBA3M W TUIA KPUCTAJUIMUECKOW PEHIETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTb YMEHMI: KJIacCUPUIMPOBATH: HEOPraHUYECKUE
BEIIECTBA MO HUX COCTABY, XMMHUYECKHE PEAKLIHMHU MO Pa3IUYHBIM IpPU3HAKAM
(uuciy M COCTaBy pearupyrolux BEIIeCTB, TEIUIOBOMY 3(PQdeKTy peaxiuu,
U3MEHEHUIO CTEeNEeHEel OKHUCIEHHUS DJIEMEHTOB, OOpPaTUMOCTH, YYacTHUIO
KaTajqu3aTopa W JIPYyTUe); CaMOCTOATEILHO BBIOMpPATh OCHOBAHHS U KPUTEPUU
JUTSL KiTacCU(UKAIIUU N3Y4aeMbIX BEIECTB M XUMHUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICII MEPUOJUUECKOTO 3aKOHA
J. W. MenaeneeBa U JAEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHPOBAHHOCTh YMEHMI: XapaKTEepPU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMMHYECKHUX DJEMEHTOB MEPBOr0O—4YETBEPTOr0 IMEPUOJIOB
[Tepuognueckoin  cucrembr .M. MeHneneeBa, UCHOJNb3ys  ITOHSTHS
«OHEPreTUYECKHE YPOBHUY, «IHEPTETHUCCKUE MMOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTAIN», «OCHOBHOE M BO30YXAEHHOE HPHEPreTUYECKHUE COCTOSHUSA aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX
CoeIMHEHUM 10 TiepuonaM u rpynmnam llepuwogmueckout cucremsr . .
MenzeneeBa, BaJEHTHbIE BO3MOXXHOCTM aTOMOB JJEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpPMHUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME
XUMHUYECKHE CBOWCTBA BEIIECTB  PA3JIUMYHBIX KJIACCOB, IOATBEPKIATH
CYILLIECTBOBAHHE T€HETUUYECKOM CBSI3U MEKJy HEOPraHWYECKHMH BEIIECTBAMU C
IIOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUK;

c(hOpPMHPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUNA ITOCPEACTBOM COCTABJIIEHUSA SJIEKTPOHHOIO
OalaHca JTHX peaklWi; peakIuii MOHHOTO OOMeHa MyTEM COCTaBIECHUS WX
MOJHBIX ¥ COKPAIIEHHBIX MOHHBIX YPAaBHEHHU; PEaKUUW THAPOJIN3A; PEAKLMMI
KOMITJIEKCOOOpa3oBanusi (Ha TpUMEpPe THIPOKCOKOMIUIEKCOB IIMHKA W
ATIOMUHMUS);

c(hOpMHUPOBAHHOCTh YMEHHS OOBACHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKHX PEAKLIHMN C YUETOM UX IHEPIETUUECKUX XAPAKTEPUCTHUK, XapaKTEP
W3MEHEHUS CKOPOCTH XHMHUYECKOM PEAaKIUU B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(dakTopoB, a TaKKe XapaKTep CMEIICHHS XHUMHUYECKOTO PpaBHOBECHUS TIOJ
BIIMSHUEM BHENIHKUX Bo3aeicTBuil (mpunuun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUYECKHE pPEaKIUH,
JIe)KaIlllKe B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOM KHCIJIOTHI, aMMHUAKa,



oOIue Hay4HbIE TMPUHIUIB XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MIPUMEHEHHUST HEOPTAHUYECKUX BEIICCTB B MPOMBIINUICHHOCTH M B OBITY C TOYKU
3pEHUs COOTHOIIICHUS PUCK-TIOJB3a;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMH O METOJaX HayYHOTO
MO3HAHUS SIBIICHUHA TPUPOJLI — HAONIONCHHWE, W3MEPECHHE, MOCIUPOBAHUE,
OKCIIEPUMEHT (peaNbHBI M MBICIICHHBIN), HCIIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, yMCHHS TPUMEHATh OTH 3HAHUS TIPH  DKCIICPUMEHTAIHHOM
UCCJICIOBAHNN BEIISCTB U JIJII OOBSICHCHHS XUMHUYCCKUX SIBICHHH, MMCIOIINX
MECTO B TIPHUPOJC, NMPAKTUYECKON JIESITCIBHOCTH YeOBEKAa U B MOBCEIHEBHOMN
KU3HU;

c(hOpPMHUPOBAHHOCTh YMCHHS BBISBIISITH B3aMMOCBSI3b XUMUYCCKUX 3HAHUH
C TIOHSATHSIMU W TIPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0OCO3HAHHOTO TTOHMMAaHMSI MAaTePHAIILHOTO SAMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHS IPOBOJIUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSTHM  «MaccoBas JIOJs  BEIIECTBA B  pacTBOpE» U «MOJIApHas
KOHIIEHTpAILIMs», MacCchl BelIeCTBA WIM 00bEMA Ta3a 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIM 00BEMY OJTHOTO M3 YYaCTBYIONIUX B PEaKIIUU
BEIIECTB; TEIUIOBOTO 3((deKTa peakluu; 3HAUYC€HUS BOJOPOJIHOIO TMOKAa3aTels
pPacTBOPOB KHUCJIOT U IIEJIOYed C M3BECTHOM CTENEHBIO TUCCOIMAIIMU; MAaCcChl
(06bEMa, KoNMMUECTBa BEIIECTBA) MPOAYKTA PEAKIUHU, €CIIH OJHO M3 MCXOIHBIX
BEIIECTB JaHO B BHJAE pacTBOpa C OINpEAeNIEHHON MaccoBOM Joeit
PacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH); JOJIU BBIX0O/1a
NPOIYKTa peakinu; 0ObEMHBIX OTHOIIEHUH Ta30B;

c(hOpMHPOBAHHOCTh YMEHHUMN: CAMOCTOSITENIHLHO TUIAHUPOBATH M MTPOBOJIUTH
XUMUYECKUH  dKCcrepuMeHT (IpOBeACHHWE  peakIiuid HMOHHOTO  OOMEHa,
MOJTBEPKJACHHE  KAuYeCTBEHHOTO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
OTIpEJICIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0O UHIUKATOPOB, H3yUYCHUE
BIUSIHUSL PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIMH, PEIICHHE
AKCIIEPUMEHTATBHBIX 3adad 1o TemaM «Metame»y u  «Hemetamms») ¢
coOmoieHneM mpaBui ~ Oe3omacHoro  oOpaieHuss ¢  BEIIeCTBAMH |
nabopaTopHeIM  O00OpyZOBaHUEM, (HOPMYIMPOBATH II€JIb  HCCIEIOBaHUS,
MPEICTABIATh B PA3IMYHON (popMe pe3yabTaThl IKCIIEPUMEHTA, aHATU3UPOBATH
Y OIICHUBATH UX IOCTOBEPHOCTH;

chOpMHPOBAHHOCTh ~ YMEHHH: COONIOAATh MpaBWJia  TOJIB30BAHUS
XAMHYECKOW TIOCYJ0M W JabopaTOpHBIM 000pyIOBaHWEM, OOpameHus C
BEIECTBAMHU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBIMIOJTHEHUIO TAOOPATOPHBIX
XAMHYECKUX OIBITOB, IKOJOTHYECKU IIeIeCOOOPA3HOTO TIOBEICHUS B OBITY H
TPYJIOBOU NESATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIICH



IIPUPOAHON CpeAbl U JOCTMIKEHUSA €€ YCTOMYMBOIO pa3BUTHUsA, OCO3HABATh
OMAaCHOCTb TOKCHUYECKOIO JCHCTBUS HA JKUBBIE OpPraHU3MBbl ONPEACIEHHBIX
HEOPraHUYECKUX BEIECTB, MOHUMAs cMbIci nokaszarens [1/1K;
c(OpMHUPOBAHHOCTh YMEHMI: OCYUIECTBIATH LEICHANPABICHHBIA MOUCK
XUMHYECKOM HH(OpMALUKU B PA3IUYHbIX HMCTOYHHMKAX (HAy4yHass U y4eOHO-
Hay4dHas JIuTepaTrypa, CpelicTBa MaccoBod mHpopmanuu, MaTepuer u npyrue),
KPUTUYECKU aHAIU3UPOBATh XMMHUYECKYI0 HHPOpMaLKIo, IepepadaThiBaTh €€ U
UCIIOJI30BaTh B COOTBETCTBHUU C TTOCTaBJICHHON y4eOHOM 3a1a4eii.
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[Ipenmer oprannueckoit xumuu. Teopust
11 CTp O)IGHI/ISI op FaHUYECKUX COE I/IHeHI/IfII) A M 8 Bubamorexa [JOK
' P P A o https://m.edso0.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHblE YrIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' HUKJIOATKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 14 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://m.edso0.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://m.edsoo.ru/d69df650
54 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U 4 bubnuoreka [JOK
' ux nepepaboTka https://m.eds00.ru/d69df650
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1 Et?[?sﬂ;;lr?\T:(;:)(])lﬁllg 694650
Hroro no paszneny 35

Paspnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeAuHEeHNs
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bubmuoreka [IOK

A . D 11
3 Crnptst. Gerox https://m.edso0.ru/d69df650
KapOoHuIbHBIC COSTUHEHUS: AITbJICTUIBI U
3.2 keToHbl. KapOoHOBBIE KUCIOTHL. CII0KHBIC 21 bubmorera [JOK
' - ap ' https://m.edso0.ru/d69df650
a¢upsl. XKups
bu6mmoreka [{OK
33 YTICBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasznea 4. A3orconep:kanue oprannyeckue coeuHeHUust
bu6moreka [IOK
4.1 A LA .b 12
MITHBL AMIHOKHCIIOTRL BEIH https://m.edso0.ru/d69df650
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
bu6moreka [IOK
5.1 B 6
PICOROMOICKYIAPHEIE COCAMHEHHA https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoiasbnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
bubmmoreka [{OK
11 n [lepnoanueckas cuctema XUMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [JOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMITACCKHE peakitin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xummusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTaLIE https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
Craibl https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
Merto1bl TO3HAHUS B XUMUU. XUMUS U bubmuoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57f24
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MPOBEPSIEMBIE HA EI'D 110 XUMHUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero oopa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUH, KOTOPasi BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE  TOHATHS  (XMMHUYECKHH  DJIIEMEHT, aToM,
M30TOIBI, 3JJIEKTPOHHAs 000J0YKa atoma, S-, p-, O-dIEKTPOHHBIC
opOuTamu aToMOB, OCHOBHOE M BO30YKIEHHOE COCTOSIHHME aToMa,
WOH, MOJIEKYJIa, BAJICHTHOCTh, O3JIEKTPOOTPUIATEIEHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKass CBSI3b (O- W 7M-CBs3b, KpaTHBIC CBS3H),
rudbpuan3as aTOMHBIX OpOuTaslel, KpUCTaJUIMYecKash pemérka,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIA 00BEM, MOJISIpHAsT KOHIICHTpAIIus,
pacTBOpbl (MCTUHHBIC, JUCIEPCHBIC CHCTEMBI), KPHCTAJUIOTHAPATHI,
yIIepOAHbIN CKeneT, (GyHKIHOHAIbHAs Tpylna, pajukal, U30Mephbl,
CTpyKTypHasi (Gopmyna, u3oMepus (CTPYKTypHasi, reoMeTpuvecKas
(rmc-,  TpaHCHU3OMEpHs), TOMOJIOTHUECKHH  psl, TOMOJIOTH,
yIJA€BOAOPOIbl, KHCIOPOA- U  a30TCOJEp)KALUe  COEIUHEHUS,
OMOJIOTMYECKH AaKTHUBHBIC BelIiecTBa (YIJIEBOMBI, JKHPBI, OCIKH),
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHbIE
COCIMHEHUS, KPEKHHI, PU(OPMHHI, THUIIBI XUMHYECKHUX peakiui
(OKHMCIIUTENBHO-BOCCTAHOBUTENIbHBIE, 3K30- M OHAOTEPMUYECKUE,
peakiuuu MOHHOTO OOMEHa, TOMO- U TeTEepOreHHbIe, 0OpaTUMBbIE U
HeoOpaTumebIe), pacTBop, AIIEKTPOJIUTHIL, HEAIIEKTPOJIUTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLIMALMsA,  CTENeHb  JUCCOLUAIUH,
OKHUCJIUTEb, BOCCTAHOBUTEINb, JJIEKTPOJIN3, CKOPOCTh XUMHUYECKOM

p€akunun, XuMH4YCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHMHUYECKOTO CTPOCHHUS OPraHHYECKUX
Beniecte  A.M. byrnepoBa,  Teopus  BIEKTPOJIMTUYECKOU
muccoumnanuy, llepmoanuecknii 3akon .M. MenneneeBa, 3akoH
COXPaHEHHUS MACChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3BIK XUMHH,
MHPOBO33PEHUECKME 3HAHMS, JEXKallMe B OCHOBE IIOHUMaHUsA
IPUYUHHOCTH M CUCTEMHOCTHM XUMHUUYECKUX SIBIICHUH, COBPEMEHHbBIE

OpeACTaBJICHUA O CTPOCHHUU BCUICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U




HaJMOJIEKYJISPHOM YPOBHSX

1.3

IpCaACTaBJICHUA 0 MEXaHU3Max XUMHYCCKHUX peaKuHﬁ,
TCPMOJUHAMHUYCCKUX u KHMHCTHYCCKHUX  3aKOHOMCPHOCTAX ux

IMPOTCKAaHUA, O XUMUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

(hakTOJIOTMYECKHE CBEJCHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUU H
0€e30MacHOM  HCIOJIb30BAaHUM  BAXKHEWIIUX HEOPraHMYECKHX U
OPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKON ACSITEIBHOCTH

YCI0BCKa

1.5

oOuiue HayyHble MPUHIMIBI XWMHUYECKOTO IPOU3BOJACTBA (Ha
IpUMepe NPOU3BOACTBA CEPHOM KHUCJIOTHI, AMMHAaKa, METAHOJA,

nepepaboTku HedTH)

CopMHpPOBAaHHOCTH YMEHUI BBISBIISTD:

2.1

XapaKTCPHBIC TIIPU3HAKKW W B3aMMOCBA3b M3YYCHHBIX HOHS[TI/Iﬁ,
NPUMCHATE COOTBETCTBYIOIIUEC IMOHATUA IPU OIMHMCAHUW CTPOCHUA H
CBOMCTB HCOPraHNM4YCCKUX HW  OPraHUuYCCKUX BCIICCTB WU HX

MpeBpaIeHUuN

2.2

B3aMMOCBSI3b XUMHUUYECKHUX 3HAHUW C TTOHATHUSAMHU U TIPEACTABICHUSIMU
OpYrUX TpeaMeToB Juisi 0Oojiee OCO3HAHHOTO TOHWMAaHUS W

00BSACHEHUS CYIIHOCTH MaTepUAIbHOTO €IMHCTBA MUPA

ChopmupoBaHHOCTH YMEHHUS UCIIOJIb30BATh:

3.1

HaMMCHOBAaHUs XHMHUYCCKUX COC,I[I/IHeHI/Iﬁ MCXKAYHApPOJHOI'0 COIO3a
TCOpeTquCKOﬁ n HpI/IKJIa,Z[HOﬁ XMMHU W TPHUBHAJIGHBIC HAa3BaHUA
BCIICCTB, OTHOCAMIMUXCA K HM3YYCHHBIM KJIacCaM OPraHu4YCCKHUX H

HEOPraHN4CCKUX COC,I[PIHCHHI;'I

3.2

XMUMHUYECKYI0 CHMBOJIMKY JJIs1 COCTaBlIeHUsI (POPMYIT HEOPraHUYECKUX
BEIIECTB,  MOJIEKYJISPHBIX UM  CTPYKTYPHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKENIETHBIX) (POPMYII OpraHUYECKHUX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4CCKUC BCIICCTBA, CAMOCTOATCIBHO BLI6I/IpaTL OCHOBAHUA H

KPpUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaI_II/II/I N3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHrnvCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTL OCHOBaHHUA H

KPpUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaLII/II/I HU3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3NUYHBIM IMPU3HAKaM (YHCITYy U COCTaBy pPearupyroliuX BEIIECTB,
TeroBoMy 3((dekTy peakiuu, H3MEHEHUIO CTENeHeH OKHCICHHUS

OJICMCHTOB, O6paTI/IMOCTI/I pCaknnu, yd1aCTuro KaTanmaTopa)




ChopmupoBaHHOCTH  YMEHHUS  XapaKTePU30BaTh  DJIEKTPOHHOE
CTpOEHUE aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSHUHM) U
HOHOB XUMHUYECKHX 3JeMeHTOB | — 4 mepuonoB llepuomuyeckoit
cuctembl JI.MI. MenaeneeBa W WX BaJCHTHBIE BO3MOYKHOCTH,
UCMOJIB3Ys  TOHATUSA  S-,  p-,  O-3/IeKTpoHHBIE  OpOWMTANH,

OHCPICTUYCCKHUEC YPOBHU

CdhopmupoBanHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M 0OpazyeMbIX UMU

COEMHEHUH 10 NTEPUOIaM U IpyIIam

CpopMHUpPOBAHHOCTh YMEHHUSI COCTaBJISITH YPAaBHEHHUS XUMUUYECKHUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MoCpeaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YpaBHEHUsSI PEAKLUN PpA3IMYHBIX THUIOB; IOJHBIE M COKPAIIEHHBIE
yYpaBHEHHUS pPEaKIHil HOHHOrO OOMEHa, YYWTHIBas YCIOBUS, MpU

KOTOPBIX OTHU pC€aKI1 UOYT 10 KOHIIA

7.3

peakuii TUAPONIHM3a, PeakKuii KOMIUIEKCooOpa3oBaHusl (Ha TIpUMEpe

TUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/Iﬂ)

ChopmupoBaHHOCTH YMEHHUS MOATBEPIKIATH!

8.1

Ha KOHKpPETHBIX MpUMEpax XapakTep 3aBUCUMOCTH PEAKIIHOHHOM
CIIOCOOHOCTH OPraHMYecKHX COEIUHEHHl OT KpaTHOCTH U THUIIA
KOBAJICHTHON CBSI3U (G- M T-CBSI3M), B3AUMHOTO BIIMSIHHSI aTOMOB H
TPYII aTOMOB B MOJIEKYJIaX, a TAKKE€ OT OCOOCHHOCTEH peanu3aiuu

Pa3IMYHBIX MEXAaHU3MOB IIPOTCKAaHUA peaKHI/Iﬁ

8.2

XapaKTCPHbIC XHUMHYCCKHE CBOMCTBaA BCIICCTB COOTBETCTBYHOIIMMU

OKCIICPpUMCHTAMU H 3allUCAMU ypaBHeHI/Iﬁ XHUMHNYCCKHX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHUS XapaKTEpU30BaTh COCTAB U BaKHEHUIIIHE
CBOMCTBa BEIECTB, MPUHAAISKAIIUX K OMNpeAeNEHHBIM KllaccaM U
TpyIIaM COEIUHEHHH (MpOCThle BEIIECTBA, OKCUIBI, THAPOKCHUIBI,
COJIM;  YIJIEBOJAOPOABI, MpOCThle 3(QUpPbI, COUPTHL,  (HEHOIBI,
aJIbJIETU/IbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CII0KHBIE 3(DUPBI, )KUPBI,

yTJI€BO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OEJTKH)

10

C(I)OpMI/IpOBaHHOCTB YMEHHA TTPOBOAUTH paC‘léTLI o XUMHYCCKUM
(bopMynaM U YpaBHCHHUAM XUMHUUYCCKUX peaKHI/Iﬁ C UCIIOJIB30BAHHNECM

(I)I/I3I/I‘-IGCKI/IX BCIIMYHWH:




10.1

Macchl (00bEMa, KOJMYECTBA BELIECTBA) MPOJYKTA PEAKIMHU, €CIU
OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJIE PACTBOpA C ONPEACIEHHON
MAacCOBOW JI0Jie pacTBOPEHHOTO BEIECTBA WJIM JaHO B M30BITKE

(umeet npumecH)

10.2

MacCOBOM MM 00BEMHOM JI0JTH, BBIXOIa MTPOAYKTa PEaKIHH

10.3

TEIUTOBOTO 3P deKTa peakiuii

10.4

00BEMHBIX OTHOIIICHHUH T'a30B

10.5

110 HAXOXJIEHUI0 XUMUYECKON (POPMYIIBI BEIIECTBA

11

Biranenue cucreMoli 3HaHMIM O METOZaX HAYYHOTO IMO3HAHUS SIBJICHUI
MPUPOJBI, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHHE
MPUMEHATh 3TH 3HAHUA TPU SKCIEPUMEHTAILHOM HCCIIEeI0BAaHUU
BEILECTB U Ui OOBSICHEHHS] XMMHUUECKUX SBJIEHUH, UMEIOIIUX MECTO
B IpuUpoJe, TMPAKTUYECKOW JEeATENIbHOCTH 4YeloBeKa U B

MOBCEIHEBHOMN KU3HU

12

CdopMupOBaHHOCTh YMEHHsSI TPUMEHSTH (MCIOIB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAaX BEMIECTB I JKCIIEPUMEHTAIBHON ITPOBEPKU
TUIOTE3 OTHOCUTENILHO 3aKOHOMEPHOCTEH MpOTEKaHUS XUMHUYECKHX
peakiuii ¥ MPOTHO3UPOBAHUS BO3MOKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHBIE XUMUYECKUE 3HAHUS 17151 OOBSICHEHHUS U TPOTHO3UPOBAHMUS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYYHYIO MPUPOLY; Ul HPUHSATHS

I'paMOTHBIX pemeHHﬁ HpO6J'ICM B CUTyalluAX, CBA3aHHBIX C XAMUEH

13

ChopmupoBaHHOCTH ~ yMEHHs  IUIAHUPOBaTb U MPOBOIMTH
XUMHUYECKUN SKCIEPUMEHT (MOJy4eHHe U U3y4eHHE CBOMCTB
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEaKIIUU
YIJIEBOJOPOJOB  PA3JIMYHBIX KJIACCOB U  KHCIOPOJCOAEp KALIUX
OpPraHMYECKUX BEILEeCTB, PEUICHHE SKCIEePHUMEHTaIbHBIX 33734 IO
paclo3HaBaHUIO HEOPraHMYECKUX M OPraHMYeCKUX BEIIECTB) C
coOnrofeHneM MpaBuUil OE30MaCHOTO OOpalleHHs] C BEIIECTBAMH M
1a00pPaTOPHBIM obopynoBaHueM; dbopMynupoBathb e
UCCIIEJIOBaHMS; TMPEACTABIATh B PA3NUYHON (opMe pe3yabTaThl

OKCIICPUMCHTA, aHAJIM3UPOBATH U OLICHHUBATD UX JOCTOBCPHOCTDb

14

ChopMHpPOBaHHOCTh YMEHHS OCYIIECTBIISATH  I€JICHANIPABICHHBIN
MOMCK XMMUYECKOH MH(OPMALIMK B PA3IMUHBIX UCTOYHUKAX (HaydHas
U yuyeOHO-Hay4dHas JUTepaTrypa, CpeAcTBa MaccoBOM HH(pOpMAIHH,
ceTb VIHTEpHET M Apyrue), KpUTUYECKH aHaIU3UPOBATh XUMHUUYECKYIO

I/IH(bOpMaLII/IIO, nepepa6aTLIBaTL e€ M UCIIOJIb30BaTh B COOTBETCTBUU C




MOCTaBJICHHOW yueOHOM 3a1aueit

15

CdhopMupoBaHHOCT YMEHHS TPOTHO3MPOBATH, AHAIM3UPOBATH H
OIICHUBATh MH(OPMAIMIO C TO3HMIMK IKOJOTHYECKOW OE30MacHOCTH
TIOCJIC/ICTBUI OBITOBOM M TIPOW3BOJICTBEHHOM JCATEIIBHOCTH YEIIOBEKA,
CBSI3aHHOW C TepepabOTKO BemecTB; CPOPMHUPOBAHHOCTD YMEHHUI
OCO3HaBaTb OINACHOCTb BO3JCWUCTBUS HA JKUBBIE OPraHU3MBI
OIpE/ENEHHBIX BEIIECTB, IOHUMAs CMBICH IOKA3aTelss IpeiesIbHOM
JOMYCTUMOW KOHLIEHTPAllMM, ¥ TMOSICHATh HAa MpPUMEpax CHOCOOBI
YMEHBIIIEHUS W TPEJOTBPAICHUs HMX BPEIHOTO BO3JCHCTBUSA Ha

OpraHusm 4€JI0BCKa




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA
EI'D 110 XUMHUHN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

TeopeTnyeckue OCHOBBI XUMUU

1.1

Crpoenne BeniectBa. CoBpeMeHHasi MOJIENb CTPOEHUS aToMa. Pacnipenenenue
OJICKTPOHOB II0 BHCPIreTUYCCKUM YPOBHSIM. KﬂaCCI/I(i)I/IKaIII/Iﬂ XUMHUYCCKUX
351eMeHTOB. OCOOEHHOCTH CTPOEHMSI SHEPreTHYECKUX YPOBHEHN aTOMOB (S-, P-,
d-anementoB). OCHOBHOE U BO30YXIEHHOE COCTOSHHS aTOMOB. DJIEKTPOHHAS

KOH(Uryparus atoma. BajaeHTHbIEC 37I€KTPOHBI

1.2

[Iepnoanueckas cucrema xumudeckux oannemeHtoB J[.M. Mengaeneesa.
®usnueckuit cMbic [lepuonnueckoro 3akona JI.1. Menneneesa. [Ipuuunel n
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB 3JIEMEHTOB M HMX COCIUHEHHUH MO0
MepuoJiaM M TPYIIaM. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHeHﬂﬁ, BBICHIUX OKCUIOB U THAPOKCHIOB

1.3

BanenTHOCTh. D1€KTPOOTPUIIATENBHOCTh. CTENEHb OKUCICHUS

1.4

Bunet  xuMuueckoil cBA3M  (KOBaJIeHTHAs, HOHHAs, MeETaJUIMYecKas,
BOJIOPOJIHAs) M  MeXaHu3Mbl €€ oOpa3oBaHusa. MeXMOJEKYIsIpHbIE
B3auUMO/JIeHCTBUS. BemiecTBa MOIEKyIIpPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
Tunsl KPUCTATUVIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA

KPUCTAIINYECKON PEeIIETKU

1.5

Xumudeckass — peakmusa.  Knmaccudukanmmss  XMMHYECKMX — peakmuil B

HeOpraHquCKOﬁ u OpFaHquCKOfI XAMHH. 3aKOH COXpaHCHHUA MAaCChl BEIICCTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dekThl XuMudyecknx peaxiuii. TepMoxuMuueckue ypaBHEHUs

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE PaBHOBECHC. CDaKTOpLI, BIIMAOININEC Ha

COCTOSTHHE XUMHUUYECKOro paBHoBecud. [ Ipuniun Jle [llarense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaH Jucconuanus. CuibHbIe U cIa0bIe QJICKTPOJIMTEI. Cpena
BOOHBIX PACTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaana;I, mcjIo4YHasd. CreneHb

Jucconyanui. Peakiiymyu HOHHOTO oOMeHa

1.10

I'mppomms conent. MoHHOe mnpousBeneHrne BOAbl. BomOpoaHbIM moOKa3aTesb

(pH) pactBopa

1.11

CnocoObl BbIPpAKCHUS KOHIOCHTpAIUH pacTBOPOB: MaccoBas HO0JIA
paCTBOpéHHOTO BCIICCTBA, MOJIApHAd KOHICHTpAIKA. HacplleHHele u

HCHACBIIICHHBIC pACTBOPBI, pACTBOPUMOCTE. KpI/ICTa.HJIOF UApPaThl




1.12

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC pCaKkiuu. HOBCHCHI/IC BCIHICCTB B Cpclaax

¢ pa3ubIM 3HaueHueM pH. MeTopl 371eKTpoHHOTO OaaHca

1.13

DJEKTPOJIN3 PaCTBOPOB U PACILJIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccudukarms HEOPraHUYECKUX COCAVHECHUM. Homenximarypa

HCOPraHNM4YCCKUX BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAIOB (HATPUM, Kajdui, KaJbIUi,
MarHui, aJlOMUHUM, [IUHK, XpPOM, KEJIe30, Me/lb) U UX coeauHeHuil. OO0mue

CrocoObI MOJyYEHUS METAJIJIOB

2.3

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta,
docthopa, yrmepoma U KpeMHHS) HM  HMX COCAMHEHHH  (OKCHJIOB,

KHCIIOPOACOAEP KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBA3b HCOPraHNn4C€CKUX BCUICCTB, MPUHAMJIC)KAIINUX K

Pa3IMYHBIM Ki1acCaM

2.5

#H##Par### nentuukanus HeopraHnueckux coeqnHeHui. KauecTBeHHbIS

PEAKIIMKU Ha HCOPraHMYCCKUC BCUICCTBA U NOHBI

OCHOBBI OpraHUYeCKON XUMUHU

3.1

OCHOBHBIE TIOJIOKEHUSI TEOPUU XHUMHUYECKOIO CTPOCHMSI OPraHMYECKUX
coequHeHnit  A.M. bymiepoBa. YriaepoaHbld CKEJIET OpPraHHuYecKOn
MoJiekynbl. KpaTHOCTh XMMHUYECKOW CBSI3H. S- M P-CBsI3M. SP3-, Sp2-, Sp-
rubpuan3ay opouTaneil aToMoB yriepoja. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT XHMMHYECKOTO CTpPOEHUsS MoJiekyl. ['omonoru. ['omonoruueckuit psn.

N3omepus u usoMepsl

3.2

[lonsitue o ¢yHkuumoHanbHoM rpynmne. OpueHTauuoHHbIE 3 GEKTHI

3aMeCTUTEIIEN

3.3

HpeﬂCTaBHeHI/Ie (¢} KJ'IaCCI/I(I)I/IKaI_II/II/I OPraHn4CcCKuX BCHICCTB. HOMeHK.]'IaTypa
OPraHu4YCCKux COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘ICCKaﬂ) N TPpUBHAJIBHBIC HAa3BaHUA

Ba)KHEHUIITUX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBoOOIHOpAIUKAILHBIH M HMOHHBIA MeXaHW3Mbl peakiuu. IloHsTHE O

Hykneoduie u snexrpoduie. [Ipasmno MapkoBuukosa. [IpaBuio 3aiiiieBa

3.5

AJKaHBI. XuMu4ecKue CBOMCTBa AJIKaHOB: rajoreHupoBaHue,
JNETUIPUPOBAHUE, TEPMHUUYECKOE pa3JIOKEHUE, KPEKUHT, HU30MEpHU3allMs,
ropenue. [lomyuenue ankanoB. [luknoankansl. Cneuuduka CBONCTB
LUMKJIOAJKAHOB C MajblM pa3MepoM IHMKJIa. Peakuuu NpPUCOEIUHEHUS H

PaauKaJIbHOTO 3aMCIICHUA




3.6

AJKEeHBI. XUMHUYECKUE CBONCTBA: peaxkuuu IIPUCOEIUHEHUS
(rajoreHupoBaHue, TUAPUPOBAHME, THJPOraAJIOTEHUPOBAHUE, THJIpaTalus),
TOpPEHHUs, OKUCIICHUS U moimMmepu3anuu. [IpombinuieHHbIE U T1a00paTOpHBIE

CTIOCOOBI OJTYYEHHUS ATKEHOB

3.7

Ankaauenbl. XMMUYECKHE CBOMCTBA aJKAJMEHOB: PEAKIMU MPUCOCIUHECHU S
(runpupoBaHue, raJOreHUPOBaHUE), TOpeHus: U nojuMepusanun. [loxydenue

AJIKaIMCHOB

3.8

AJKVHBL. XHAMHYECKUE CBONCTBA: peakuuu NIPUCOEIUHEHUSA
(rajoreHupoBaHue, TUAPUPOBAHUE, TUIpATALUs, THUIPOraJIOr€HUPOBAHUE)
KaK croco0 MoxydyeHus MOJIMMEPOB U IPYrUX MOJIE3HBIX MPOAYKTOB. Peakuun
3amenieHus. ['opeHne aneTusieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO

IIaMCHU JI CBAPKU U PE3KHU MCTAJLJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbpl. XWMHYECKHE CBOWCTBA O€H30Ja: PEaKIUU JIIEKTPOOUIBHOTO
3aMelleHusl, TpUCOeANHEeHNs (THAPUpOBaHUE, rajoreHupoBanue). Peakuus
ropenusi. OCOOEHHOCTH XMMHYECKUX CBOUCTB Toryosa. [lomydenue GeHzoua.
OCoOEHHOCTH XHUMHUYECKUX CBOUMCTB ctupoja. I[lomumepusamms crtuposa.

CriocoObl MosTydeHus: 1 IpUMEHEHUE apOMaTUYECKUX YTIIeBOA0POIOB

3.10

Crouptel. IlpenenbHble OJHOATOMHBIE CHUPTHL. XHMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBUE C HATPUEM Kak CIOCOO0 YCTaHOBIIGHUS  HaIM4uUs
TUAPOKCOTPYMIBI, C TaJOreHOBOJOpPOJaMH KakK CIOCcO0  MOJydeHHs
pacTBopuTeNel, BHYTPH- M MEXKMOJEKYIspHas Jerujaparauusd. Peakuus
ropenus. [lonydenue sTaHosa: peakiusi OpOXKEHHs TIIOKO3bI, TUpaTanus
STHJIEHA. OTHWIEHTJIMKOIb W TJMIEPUH KaK MPEACTaBUTENIH MpeAeTbHBIX

MHOI'0A@TOMHBIX CITUPTOB

3.11

®enHon. XuMHUecKue CBOMCTBA (eHosa (peakluuu ¢ HaTpUeM, THUIPOKCHIOM

Hatpus, 6pomom). [lonydyenue denona

3.12

ANbEruabl. XuMuueckue CBOICTBa npeaebHbIX aJbJICTUJIOB:
TUIPUPOBAHNE; KAUYECTBEHHBIE PEaKIMU Ha KapOOHWIBHYIO TPYIIY (peakius
«cepeOpsHOTO 3epkaniay, B3aumojeiictBue ¢ ruapokcunom Meau (II).
[Tonmyuenue mpenenbHBIX AalbJETHI0B: OKHCICHHE CIHPTOB, TUIApATAIUs
arieTuiieHa. AIETOH KakK MpeAcTaBUTeNh KeTOHOB. OCOOCHHOCTH peakIuu

OKHCJICHHA allCTOHA

3.13

Kap6OHOBLIe KHCIOTEl. XUMHYECKHE CBOMCTBA MpeACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX KucI0T. OCOOCHHOCTH XHMHYCCKHX CBOWCTB MypaBLHHOﬁ
KHUCJIOTHI. HOJ’Iy‘ICHI/IC MNpeaACIIbHBIX OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT:

OKHCJICHHUC AJIKaHOB, AJIKCHOB, INCPBUYHLIX CIIMPTOB, aJIbACTUIOB. Bricmue




pCACIIbHBIC U HCIIPCACIIbHBIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxusle »>¢pupel 1 xkupbl. CnocoObl TMONyYEHHS CIIOXKHBIX 3(QHPOB.
Obpatumoctp peakuuu sTepuduranuu. IlpuMeHeHne CIoXHBIX 3(UPOB B
MUIIEBOW 1 Tap(QIOMEpHON MPOMBINIUICHHOCTH. JKHUPBI KaK CIIOKHBIE 3(UPHI
TJIMIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBA YKHPOB:
TUAPUPOBAHUE, OKHUCIEHUE. ['uaposin3, Wil OMBUIEHHUE, )KUPOB KakK CHOCO0
IIPOMBIIIIJIEHHOTO MOJIy4Y€HUs COJIEN BBICIIUX KapOOHOBBIX KUCIOT. MbLI4 Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XUMHYECKHEe CBOMCTBA TIIIOKO3HI: p€akuuu € Yy4YaCTUCM CIIMPTOBBIX U
aJbJIETMIHOM TPYII U MOJIOUHOKHUCIIOE OposkeHue. [IpuMeHenune rioko3ssl, eé
3HaYeHWE B JKU3HEAEATENBHOCTH oOpraHusma. Jlucaxapuiel: caxaposa,
ManbTo3a. BoccTaHaBiuBaromMe M HEBOCCTAaHABIUBAIOIIME TUCAXAPHUJBL.
I'mpponus nucaxapunoB. Ilomucaxapunel: kpaxmai, riaukoreH. CrpoeHue
MaKpOMOJIEKYJl Kpaxmalla, INIMKOT€Ha U LeuIono3bl. dusndyeckue cBoicTBa
Kpaxmajla W LEeJUI0N03bl. XHMMHUYECKHE CBOMCTBAa KpaxMmania: THAPOJIH3,
KayeCTBEHHasl peakiuss ¢ HOAOM. XHUMHUYECKHUE CBONCTBA LIEJUIIOJIO3bI:
THJPOJIN3, TOdydeHHe HPHUpOB LeIono3bl. TloHATHE 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIHN MIEIK)

3.16

AMHUHBI. AMHUHBI KaK OpraHMYE€CKHME OCHOBAHHUS: pEAKUUH C BOJOM,
KHCJIOTaMH, PEaKIMs TOPEeHUs. AHWIMH KaK MPEACTaBUTENh apOMAaTHUYECCKUX
aMHUHOB. XMMHYECKHE CBOMCTBA aHWJIMHA: B3aMMOJCHCTBHE C KHCIIOTaMH,
OpoMHOH BOJI0H, okucieHue. [loaydeHne aMMHOB aIKUIMPOBAHUEM aMMHaKa

1 BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIEBOAOPOA0OB

3.17

AMUHOKHUCIOTHL U OeNKH. AMHHOKHCIOTHI Kak aM(OTepHbIe OpraHuYecKue
coenuHeHusi. OCHOBHBbIE aMUHOKHCIIOTHI, 00pa3ytomire Oesku. XUMUYeCKHe
CBOMCTBa O€NKOB: THIPOJM3, JeHATypalusi, KaueCTBEHHBbIC (IIBETHbIC)

PCaKIuu Ha 0eaKu

3.18

CTpOGHI/Ie U CTPYKTYypa MOJIUMCPOB. 3aBUCHUMOCTb CBOMCTB IOJIMMEPOB OT
CTPOCHHUA MOJICKYII. OCHOBHBIE CHIOCOOBI MOJIYYCHHSI BBICOKOMOJICKYIISIPHBIX
COCJIMHEHUI: pC€aKnuu MMoJIMMEpHU3alIlin n IIOJINKOHACHCAIIU H.

Knaccugukarus BoJoKoH

3.19

#HH#HPar### nenTuukanus opraHMuecKux coeJuHeHni. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha pACIIO3HABAHUC OPTAaHUYCCKHUX BCIICCTB

3.20

I'eneTnueckas cBA3b MCKAY KJIaCCaMH OPraHNYICCKHUX COCIUHEHUI

XUMHS U )KU3Hb




4.1

XuMus B TIOBCETHEBHOH u3HU. [IpaBmia Ge3omacHOil pabOTHI ¢ €IKHUMHU,

TOpXOYMMHU U TOKCUYHBIMHA BCUICCTBAMU, CPCACTBAMU OBITOBOM XMUMHH

4.2

XvMHS U 30pOBbE. XUMHUSA B MeAUIMHE. XHMHS U CEIbCKOE XO3AMCTBO.
X¥MHs B IPOMBIIUIEHHOCTH. XUMUS U DHEPreTHKA: IPUPOIHBIA U NOIYTHBIN
He(TSHOM Ta3bl, UX COCTaB U Ucnoib3oBanue. CoctaB HedTH U €€ mepepaboTka

(IpupoAHBIE UCTOYHUKHU YIJIEBOAOPO/IOB)

4.3

XUMUS ¥ DKOJIOTHS. XHMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEeW Cpelbl U €ro
nocieacteusi. Oxpana rugpocdepsl, MOUYBbI, aTMOCHEpPHI, QJIOPHI U (hayHBI OT
XUMUYECKOTO 3arpsi3HeHus. [IpoOrema OTX00B M MOOOYHBIX MPOIYKTOB.

AJ'II)TepHaTI/IBHI)IC HCTOYHHKHU SHCPIruu

4.4

OO0mwue mpenacTaBieHUsT O MPOMBIIUIEHHBIX  CHOcO0ax — MOTy4eHUS
XMMHMUYECKUX BeIIecTB (Ha MpUMepe NpPOM3BOACTBA aMMMaKa, CEpHOM
kucinoTel). Y€pHas w uBeTHas MeTawwtyprus. CTEKIO H  CHIIMKATHAs
MPOMBIIIEHHOCTh. [IpoMbIiuieHHast opraHuudeckas Xumusi. ChIpp€ s

OpFaHI/I'-IeCKOI\/’I MMPOMBIINIJICHHOCTHU

H#HPar#H## Turpl pacu€THBIX 3a7a4

5.1

###Par###PacuéTel Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OJHOTO M3 YYACTBYIOIIUX B

peaKIiy BEIIECTB

5.2

###Par###Pacuérel TerioBoro rddexra peakiuu

5.3

###Par###PacuéTpl 00BEMHBIX OTHOIICHHUI ra30B MPU XUMHUYECKUX PEAKIIHIX

5.4

###Par###Pacuérel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IMPOTYKTOB

pEaKknuu, €CJIM OJHO U3 BEIICCTB 1aHO B M30BITKE (I/IMeeT HpI/IMCCI/I)

5.5

###Par###Pacuérel MaccoBO# MM 00BEMHOM JT0JIM BBIXO/1A TIPOTYKTA

pE€aKuu OT TCOPETUUCCKHU BO3SMOXKHOI'O

5.6

#HiHtPar#H#PacuéTsl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOIYKTa
peaxiuu, eciiv OJTHO U3 BELIECTB JaHO B BUJE PACTBOpA C OMPEACIIEHHOM

MAacCOBOM JIOJIEH paCTBOPEHHOTO BEIIIECTBA

5.7

#H#Par###Pacd€ThI ¢ MCIONB30BaHUEM IOHATHN «MaccoBast J0JIs,

«MOJIIpHAasA KOHUCHTpaUus», KpaCTBOPUMOCTL»

5.8

#H#HPar###HaxoxieHre MoJIeKy IsIpHOM (popMysIbl OpraHu4ecKOro BellecTBa
II0 €T0 IJIOTHOCTH U MacCCOBBIM J0JISIM JIEMEHTOB, BXOASILUX B €TI0 COCTAB,

HJIN 110 IIPOAYKTaM CTOPAHUA
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