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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIEro 0Opa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpamMMBbI CpEIHEro oO1ero
obpazoBanusi(POIl COO), npeacraBneHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatensHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanuy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOkeHU «CTparernn pa3BuTus Bocnutanus B Poccuiickoi
Oepnepanun Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSIT Ha YPOBHE YIUNIYyOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3zoBaHus ydamuxcs 10-11 kmaccos.
W3yuenue mpeamera, peaimsyeMoe B yclIoBuUSX auddepeHITMpPOBaHHOTO,
npoduabHOro OOyuYeHus, MPU3BAHO O0OECIeYuTh O0O0IEe00pPa30BATENbHYIO U
OOIIEKYIbTYpHYIO TIOJATOTOBKY BBIMMYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJlanTalyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe IS
NPOJOJDKEHUsS 00y4YeHUsI B OpraHu3alusx NpodeccHoHanbHOTO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISICTCSI OJTHON M3 NPUOPUTETHBIX AUCIUTLIUH.

B mporpamme no XumMuM Ha3HAuYCHHE MpeaMeTa «XUMHUS» MOJIy4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolIMMU
nonoxkenusiMu OGI'OC COO o B3auMOOOYCIOBJICHHOCTH ILI€JIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOM MO
XUMHUH (PYHKINU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaNu3alus KOTopoil oOecrneynBaeT
MOJIy4YeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOl CTpaTeruu
00y4eHus, BOCTUTAHUS U PA3BUTHS O0YUAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
omnpeneseHre: TPHUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuania, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO CONEPKATEIBHOW OCHOBBI
KOHTPOJII M OIEHKH OOpa30BaTENbHBIX TOCTHKCHUN OOYJarommxcsi B
paMKax HTOrOoBOW arrectaniud B (OpME E€AUHOrO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOJaE€HHOTO U3YYEHUSI XUMUU:



e YCTAHAaBIMBAET MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4YeHUsT B paMKaX OTAENbHBIX mpoduieil, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e JaET IMpHUMEPHOE pacmlpeiejieHue y4yeOHOro BpPEeMEHHU, PEKOMEHIYeMOTO
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIENAOBATEIbHOCTh H3YYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3CH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHHs, COACPKATEIBbHOM XapaKTEePUCTUKH
IUIAaHUPYEMBIX ~ PE3YJIbTATOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMBbI CpEIHEro o01ero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
yueOHO-MTO3HABATENbHBIX ~ JACHCTBHI  00ydYaromerocss IO OCBOCHHIO
CoOJIepKaHus IpeaIMeTa.

[Io BceM Ha3BaHHBIM MO3UIMSAM B IMpOrpamMMme MO XMUMHUHM IMPEayCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEM XHUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TmTpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM IO  XUMUU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKaHMs Y4EOHOTrO Mpeamera
«XuMHs» OCTaETCs BO3MOXXHOCTH BbIOOpa €ro BapUATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JAOJKHA OMNPENEAThCS B COOTBETCTBUU C HANPABJICHHUEM KOHKPETHOI'O
npodusst 00yueHus.

B coorBerctBHUM ¢ KoHuenTyajdbHbiMU nosiokeHusMu DPI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro u yriayOJaEHHOro YpOBHEH B CHCTEMeE
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3oBaHMUs
XUMHUSI Ha YpOBHE YIIYOJEHHOIO M3Yy4YEHHUsI HaNpaBieH Ha pean3aluio
IPEEeMCTBEHHOCTH €  MOCJHENYIOIIMM  JTalOM  TOJYYEHUS  XUMHUYECKOTrO
oOpa3oBaHMsl B paMKax M3yuyeHUS CIHEHUAIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCHUIUIMH B By3aX U OPraHU3AIUSIX CpeIHEero npogecCHoHaIbHOrO
oOpa3zoBanusi. B 3Toi CBsI3W u3ydyeHHE MOpeaMera «XUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHue U  yriyOJieHHEe TEeOpeTHYEeCKOW U
MPAKTUUYECKON MOJTOTOBKU OOYYArOIIMXCs, BEIOPABIIMX OMPEACIEHHBIN MPOpHIIb
0o0Oy4eHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIONIEr0 MOIyUYeHUsI XUMHUUECKOTO
00pa3oBaHMs B OpraHU3aluax MpodeccuoHanbHOro odpazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeHero oOIero oOpa3oBaHUs
U3ydeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKe HA peUIeHHe 3a7ad



BOCIUTAHUSA U COLMAIBHOTO PA3BUTHUS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHX
OOILIEMHTEIUICKTYa bHBIX YMEHHMH, YMEHUH palMoOHaIU3alli Y4eOHOrO TpyJa U
0000MIEHHBIX ~ CIOCOOOB  JIESITENIBHOCTH, HMEIONUX  MEXKIUCIUIUTMHAPHBIN,
HaANPEAMETHBII XapakTep.

CocrapngomuMu mpeaMera «XUMHUsS» Ha YpOBHE YIiyOnEHHOIO U3y4eHUs
ABIAIOTCS  yriyOnéHHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHun moaxoa0B K 0TOOpY M CTPYKTYPHOU
OpraHM3ali COAEpPKAaHUS 3TUX KypCOB B IpOrpaMMe IO XUMHHM 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaEHHOTO
YPOBHEHN U3yUyeHUs IpeaMeTa.

OcHOBYy coaepxaHusi KypcoB «Opranuueckas xumus» u «OO0mas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHMM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHMs IpeaMeTa. IJTa CUCTEMaA
3HAHUW TIOJIy4yaeT OIpPEAeIEHHOE TEOPETUUECKOE JONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO Oonblinii 00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHs MpeaMeTra olecredyeHa
BO3MOXKHOCTh 3HAUUTENBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COCAMHEHMH HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IPEJCTaBICHUA O CTPOEHUM BELIECTBA, XMMHUYECKON CBS3M U 3aKOHOMEPHOCTSIX
NPOTEKAHUSI PEAKIIN, paCCMATPUBAEMBIX C TOUKH 3PEHUS XUMHUECKONH KUHETUKU
u TepMmoauHamuku. HM3ydenume mnepuonnueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUU aroma. XMUMHUYECKas CBSI3b
OOBACHSETCS C TOYKU 3PEHMS SHEPIreTUUECKUX U3MEHEHMH NpU €€ 00pa30BaHUU U
pa3pyllieHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBanus. M3ydeHnue
TUNIOB ~ peakuui  JOomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHHN 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U JIEKTPOJIU3E PaCIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHHU NPU PACCMOTPEHHH PEAKLIMOHHOW CIOCOOHOCTH
COEIMHEHUH yaemnseTcss 0coboe BHUMaHUE BOIIPOcaM 00 3JIEKTPOHHBIX 3(PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKiuii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpX)AHHE KypCcOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3Y4YEHHMS JIJIsl KJIACCOB ONPEIeIEHHOT0 poduis (TIaBHbIM
o0pa3oM Ha HX CTPYKTypy U XapakTep [IONOJHEHMH K o0meil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIEC MpenMeThl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mnpoduius Oonbiioe
3HaueHue OyIyT UMETh 3JIEMEHTHl Y4eOHOro marepuana no obmei xumuu. Ilpn
U3y4YEHUU IIpeAMETa B JIAHHOM Cllydae akLeHT OylneT ciellaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasi Teopust (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAHEHUs



Macchl U SHEPruM, 3aKOHBl TEPMOJUHAMHUKH, BIIEKTPOJIM3A, MPEACTABICHHUS O
CTPOCHHH BEILIECTB U JIPYToe.

B 10 xXe Bpems B coaepkaHMM TpeAMeTa s KIACCOB XHMHKO-
ouosiorudeckoro npoduisi OOJIbIINNA YAEIbHBIH BeC OyIeT MMETh OpraHuyYecKas
xumMusi. B 3TOM ciydyae mpenocTaBisieTcss  BO3MOXKHOCTh Al Oosee
O0OCTOSITENFHOTO ~ PAaCCMOTPEHMSI XMMHYECKOW OpraHuM3alud  KIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIH[IbL, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KUCIOThI U apyrue. Ilpu 3ToM 3HaHUS O cOCTaBe U CBOMCTBAaxX IpeiCTaBUTENEH
OCHOBHBIX KJIaCCOB OPraHMYECKHUX BELIECTB CIIy’)KaT OCHOBOW Uil W3Yy4EHHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢QopmupoBaHUs OCHOB Hay4YHOTO MHUPOBO33PEHHUS, OCBOCHHS
oOLIeHaYYHBIX METOOB IMO3HAHUS U ONbITA IPAKTUYECKOT0 NPUMEHEHHNS HayUHbIX
3HAaHUW H3ydeHHE MNpeaMeTa «XuMus» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBS3SX C YUeOHBIMU MTPEIMETaMHU.

[MIpu wu3ydenun yueOHOro mnpeameTa «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTO U CpeJHero ooiero odbpazoBaHus (Ha 6a30BOM
YPOBHE), 3ajjauell NepBOCTENEHHON 3HAYMMOCTH SIBISIETCSl (POPMHUPOBAHUE OCHOB
HayKM XHMHUU Kak oOO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKON
JIESITEIbHOCTH YeJI0BEeKa M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. Perenue
TOM 3aJaud Ha YrayOJIEHHOM YypOBHE H3yU€HHUs IMpeaMeTa Ipearnosiaraet
peann3anmio Takux LeNen, Kak:

e (opMupOBaHME TPEACTABICHUI: O MAaTEepUAIbBHOM €IMHCTBE MHpAa,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJICHUM MPUPOABI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHbIX HayK M e€ BeAyulell poiau B oOecrnedyeHuH
YCTOMYMBOTO  Pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIIGHUH  MpoOJeM
HKOJIOTUYECKOM, SJHEPIeTUYECKON M MUIEBON 0€301aCHOCTH, B Pa3BUTHUU
MEAMILMHBI, CO3/IaHUU HOBBIX MaTEpHUaOB, HOBbIX UCTOUHHUKOB 3HEPIUH, B
o0ecreyeHny PalruoOHAIBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MUPOBO33pEHUsI U OOIEH KyJIbTypbl U€lIOBEKa, a TaKXKe SKOJIOTHYECKH
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON CpENE;

e OCBOGHHE CHUCTEMBl 3HAHMM, JEXKaMUX B OCHOBE XUMHYECKOM
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTalIbHbIX
IIOHATHM, 3aKOHOB M TEOPUHM XUMHHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA Ha pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM, ~ HaJAMOJIEKYJIIpDHOM, O  TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IMPOTEKaHWsI XUMUYECKUX peakUui, o
XMMHUYECKOM PABHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 00LIMX
HAYYHBIX MPUHIUIAX XUMHUYECKOTO TPOU3BO/ICTBA;



dbopmupoBaHue y O0yJarOIIIXCSI OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUN HJi1 OOBSICHEHUS
KIIIOYEBBIX MW U MpoOJeM COBPEMEHHOW XHUMHUU, A OOBSICHEHHS U
IIPOTHO3UPOBAHUSA SIBJICHUN, UMEIOIINUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PaMOTHOTI'O pELIeHUs MPOOJIEM, CBA3aHHBIX C XUMUEH, IPOrHO3UPOBAaHMS,
aHaJlM3a U OLICHKHU C TO3UIIMH 3KOJOTHUYECKON O€30MacHOCTH MOCeICTBUN
OBITOBOM M MPOU3BOJICTBEHHOM IEATEIBHOCTH YEJIOBEKA, CBS3aHHON C
XMMHUYECKUM  IPOM3BOACTBOM, MCIIOJIb30BAaHMEM U  IepepabOTKOU
BELIECTB;

yriayOleHHe  OpeJCTaBICHMH O  HAyuyHbIX  METoJaxX  IO3HaHMS,
HEOOXOJUMBIX Ui NPUOOPETeHHS YMEHUW OpPHUEHTUPOBATHCS B MUPE
BEIIECTB U OOBSACHEHUS XUMHYECKHX SBIICHUH, HMEIOLIMX MECTO B
IIPUPOJE, B MPAKTUYECKOU IEATEIBHOCTH U IIOBCEIHEBHOM KU3HH.

B nmnnane peamu3anuy NEepBOOYEPENHBIX BOCIUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMI 1ETOCTHOW CHCTEMBI CpelHero o0IIero oOpa3oBaHHs MPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM ypOBHE 0COOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIeNU U 33/1a4H, KaK:

BOCIUTAHHE YOSKIEHHOCTH B TMO3HABAEMOCTH SIBJICHUH TMPHUPOJIBI,
YBOKEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECKUX H
NMPHUKJIATHBIX HUCCIICOBAHUA B XUMHH, (OPMHpPOBAHUE MHPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHEC MOTHBALMU K OOYYCHHMIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M CAaMOBOCIIUTAHMIO  HA  OCHOBE  YCBOCHHS
00IIIeYEIIOBEUECKUX IIEHHOCTEH;

pa3BUTHE IMO3HABATEILHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX U TBOPUYCCKUX
CrocoOHOCTeN oOywaromuxcsi, (OpMUPOBaHHE y HUX CO3HATEIHLHOTO
OTHOIIIEHHUSI K CaMOOOpPa30BaHHIO W HEMPEPHIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCIEIIHOW MPOPECCHOHATHLHON U OOIIECTBEHHOW JIEATEILHOCTH,
OTBETCTBCHHOT'O OTHOIICHUS K CBOEMY 3J0POBBIO U TIOTPEOHOCTH B
3I0POBOM 00pase KU3HU;

¢bopMUpOBaHWE YMEHHH M HABBIKOB pPa3yMHOTO IPHUPOIOIOIE30BAHHUS,
Pa3BUTHE IKOJIOTUYCCKON KYJIbTYPhI, IPUOOPETEHUE OIbITA OOIIECTBEHHO-
TIOJIC3HON IKOJIOTHYECKOM JCSITeIbHOCTH.

OO01Iee 9ucIo 9acoB, MPEAYCMOTPEHHBIX JJIS U3YUCHUSI XUMHUHU HA YTITyOJICHHOM
YpOBHE cpeaHero obmiero oopasoBanus, coctaBisier 204 waco: B 10 kimacce —
102 gaca (3 yaca B Heneno), B 11 kitacce — 102 yaca (3 yaca B Hefienio).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYECHHWE OPraHUYECKOM XUMHUH, NPEACTABIECHHUE O
MHOT000pa3uu OPraHUYECKUX COCAMHEHUIA.

OJNEeKTPOHHOE CTPOEHHWE aToMa YIJiepofa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHble BO3MOXKHOCTHM aTroMa yriaepoaa. XHMHUYEecKas CBA3b B
OpraHUYEeCKUX COEAMHEHUsX. Tumbl ruUOpUAM3aMU aTOMHBIX OpOuTasIel
yraepoja. Mexanu3mbl 00pa3oBaHMsI KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnuHapHasi, JBOMHAs U TpoiHasa cBsA3b. CrOCOOBI pa3pbiBa CBsI3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTHe 0 cBOOOJHOM panukane, Hykiaeoduiae u
aneKTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MPEACTABICHHS O CTPYKTYpE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OPTraHMYECKUX COEAMHEHUUA. MOJeKyIspHble M CTPYKTYpHbIE  (POPMYJIBL.
CrpykTypHble GOpMyNbl pa3iU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHA,
ckenerHass. M3omepus. Buabsl u30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAS.
DOneKkTpoHHbIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBI 3 HEKTHI).

[IpencraBienne o kinaccupukaumum opraHndeckux BemiecTB. [lonstue o
dbyHkunoHangpHOM rpymnmne. ['omonorus. 'omonoruueckue psiabl. CucremaTuyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OT/AEJIBHBIX ITPEACTABUTEIIEH.

OcoOeHHOCTH U KiacCU(PHKAIMS OPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUHU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
O3HAaKOMJIEHWE ¢ oOpa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, ONBITHI II0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOyrIMBaHHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OPraHUYECKUX BEILECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil psj ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
u30Mepus. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJKaHOB, SP -
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PuU3NUYECKUE CBOWMCTBA
aJIKaHOB.



XVWMHYECKHE CBOMICTBA QJKAaHOB: PEAKUHMH 3aMEUICHUs, W30MEpPHU3aLHH,
JNErHIpUPOBaHMs, HUKIU3ALMY, TUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILICHHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aIKaHOB.

[Muknoankanel. OOmas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHHSI ¥ XUMHYECKHX CBOMCTB MajblX (ILUKJIOMNPOMNAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoaIKaHOB. CHocoObl MOMyuyeHUs u
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMonioruueckuil psii ankeHoB, odmas (Gpopmyiia, HOMEHKIATYpa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJIGKYN AalKEHOB, Sp°-
ruOpuan3aiusl aTOMHBIX opoOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKLMU IPUCOCAUHEHUS, 3aMELIEHUS B O-IIOJOKECHHE
IIpyU JBOMHOM CBSI3M, MOJMMEpHU3aUuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbBIEC peakiy Ha ABOMHYIO CBsI3b. CrOCOOBI MOMYyUYEHUS! U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus aikaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposaruwle). OCOOEHHOCTH ANEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHNs U TPUMEHEHNE aJIKaJIueHOB.

Anxunsl. 'oMonorudeckuil psii alkuHOB, 001mas Gopmyia, HOMEHKIATypa U
U30MeEpHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiysi aTOMHbIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA aJIKHUHOB.
XWUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCOUHEHMS,  JUMEPU3ALMU U
TpUMEpPHU3aLNHU, OKUCICHHs. KHCIIOTHRIE CBOMCTBA AIKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOiHYIO CBsI3b. CIIOCOOBI MONTYy4YEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdeckue YrieBoJopoabsl (apeHsl). ['oMosiorMueckuil psij apeHoB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYeCKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIUU 3aMeIlleHUsI B O€H30JIbHOM KOJIbLIE U
YTJIEBOJOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe aJKWIbHBIX pPAJUKaIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanus ctuposia. CrnocoObl NOIyYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIJIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas U mpoAyKThl ero nepepadotku. Crnocodsl nepepadoTku HedTu:



NEPEroOHKa, KPEKUHT (TEPMHYECKHM, KaTaTUTHYECKHI), PUPOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBILIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOTECHIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJloT€éHa Ha THAPOKCOTPYINIy, HUTPOrpylIy, LHUAHOTPYIIILY,
amMuHOorpynmy. JleiicTBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wWENOUn. B3auMoOaelCTBHE NUTAIIOTCHAIKAHOB C MAarHu€M M IIUHKOM.
[TonsiTue 0 METAJIIO0PTaHUYECKUX COECTUHEHUSIX. Hcnonp3oBanue
raJlOT€HIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TIpU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCIepUMEHTANIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MPEBpallCHU:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOJOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB PA3IMYHBIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IME€pMaHIaHaTa KalWs, B3aUMOJACHCTBHE AalleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHHE
yriaepoja M BOJOPOJAa B OPraHWYECKUX BEIECTBAX, IOJY4YCHHE OSTUJICHA H
U3y4eHHE €ro CBOMCTB, O3HaKoMmiieHHe ¢ Kosuekuusmu «Hedte» u «Yromby, ¢
oOpa3uamMu IUTACTMAcC, KaydyyKOB U PE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YIJ€BOJIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOJAOPOOB.

Kucsiopoacoaep:xaimue oprannyeckue coeiMHeHN .

[Ipenensuble omHOaTOMHBbIE CcOUPTHL. CTpoeHHE MOJIEKyn (Ha TMpuMepe
MeTaHoJa W 9TaHoya). ['oMosiornueckuil psg, oOmas Qopmyrna, u30MeEpuUs,
HOMEHKJIaTypa U Kilaccuukanus. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHUPTOB. BOOOpOIHBIE CBSI3U MEXIYy MOJIEKYJIaMH CIIUPTOB.
XUMUYECKHE CBOMCTBA: pEaKUMUU 3aMELIEHUs, JACTUApATAIliH, OKHUCICHHUS,
B3aMMOJICHCTBE C  OpPraHMYECKMMHU W  HEOPTaHUYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiusi Ha OAHOATOMHBIE CIUPTHI. JlelicTBUE 3TaHOJIa U METAHOJIA
Ha opraHu3zM ueioBeka. CrocoObl NOJY4YEHUS] U NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie adupsl, HOMEeHKIaTypa U n3omepusi. OcoOeHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHoOroaroMHble CIHUPTBI — ATUIEHIJIMKOIb WU IiMLEepuH. Du3ndeckue U
XMMHMUYECKHE CBOMCTBA: PEAKLUHU 3aMELICHMsI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
U HEOPraHMYECKHMHU KHCIOTaMH, KaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBnenne o mMexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m 4enoBeka. C(CrnocoObl NOJy4YeHUST U [PUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIBI HU
oenszonpHOTO fAapa. Pusmyeckue corcTBa ¢peHosa. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (penona. KauecTtBenHsie peakumuu Ha (eHos. TOKCHMYHOCTH (peHomna.
Crioco0Ob!I osTyueHus: U npuMeHeHue gpenomna. GenondopmanbaeruaHas CMOIA.

KapOonunbHbIe COETUHEHUS — albIETHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Ipynnbl. ['oMoIOrHYECKUE Psiibl albJIErHI0OB U KETOHOB, 00IIas
dopMyna, uzoMepuss U HOMEHKiIaTypa. PU3NYECKUE CBOMCTBA aJbJETHJIOB U
KETOHOB. XUMHYECKHME CBOWCTBA  aQIBACTMAOB M  KETOHOB:  PEAKLHH
npucoeauHeHns. OKHCIIEHHE albJeru0B, KAUYECTBEHHBIE PEAKLIMHA HA aJIbJICTUIBI.
Crioco0b!I OJTy4eHUsl U MPUMEHEHUE ANIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NPEIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKIaTypa. PU3ndyecKkue CBOWCTBA
OJIHOOCHOBHBIX TMpENETbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus dSTepUPUKALUM, PEAKIUM C YYaCTHEM YIJIEBOJAOPOJIHOIO paauKaja.
OcoOeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. [loHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOICTB HEMpEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCJIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. [IpencraButenu BhICIINX
KapOOHOBBIX KHCIJIOT: CT€apUHOBas, MNaJbMUTHUHOBAs, OJEUHOBAS, JIUHOIEBAS,
JUHONeH08as KUCIOThl. CIIOCOOBI NOJTyUEHUsl U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psia, obmas (opmyna, uzomepus u
HOMEHKJIATypa. DHU3NUECKHE W XHUMHUYECKHME CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nyecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1eNo4HoH cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPHKALIUX OCTATKU
HEIpPENENbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBI14 KaK COJTU BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOFOIIEE JICHCTBHE.

OOwas xapakrepucTika yriaeBoaoB. Kiaccugukanus yrieBoaoB (MOHO-, JU-
U rnonucaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pyKTO3a, TIajakro3a, puodosa,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIUU C yYACTUEM CIIMPTOBBIX U AIbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUYHOKHCIOE OpoxeHue. llpuMeneHue TrOKO3bI, €€
3HAYEHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxaposa, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIKME U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'naponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHenue. [lonucaxapuasl: kpaxmad,
NIMKOT€H M 1esunoio3a. CTpoeHue MaKpOMOJEKYJ Kpaxmalia, IJIMKOT€Ha H
LEJUTIONI03bl.  PU3NYECKHe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMUYECKHE
CBOMCTBa Kpaxmaja: TMJIpOJiM3, KaueCTBEHHas PEAaKUUs C HOJOM. XUMHUYECKHE
CBOICTBA LIEJUIFOJIO3bI: THAPOJIU3, MoJydeHHue 3(upoB ueuitonosbl. [lonarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TATHBIN MIENK).



OKCIepUMEHTAIbHBIE METOJbl H3YyYEeHHUS BEHIECTB W HMX MPEBpaAICHUN:
PacTBOPUMOCTbh PA3JIMYHBIX CIUPTOB B BOJI€, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBAECTHJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMU Ha aibAeruibpl (C TUIPOKCUAOM
muammuncepeOpa(l) u  rumpokcuaom  menu(Il)), peaknus raWnepuHa €
ruapokcuiom Menu(Il), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOW KHUCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TUIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMaJia ¢ MOJIOM, PELICHUE SKCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBD).

A3oTcoaep:xalie OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMUHOB:
anupaTUyeckue M apoMaTHYECKHE; TEePBUYHbIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Mmoliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (HU3NUYECKUe
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTHUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aMMOJCHUCTBAE NEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEICTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsiHUE TPy aTOMOB B MOJIeKyJsie aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwiMHA. KadecTBeHHBIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHuImHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTaenbHbIE PEACTaBUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA  AMUHOKHCIOT.
XVWMHYECKHE CBOWMCTBA AaMHHOKHCIOT KaK aM(pOTEPHBIX  OPTaHHYECKHUX
COCIMHECHHM, pEeaKIusl TMOJUKOHACHCAINN, OOpa30BaHWE TMENTHIHOW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEIKOB: THIPOJU3, ICHATYpaIlus,
KaueCTBEHHBIC PEAKIIUU Ha OCIKH.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIe, JeHATypalusi OE€JKOB NpU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIlIeHWe SKCHePUMEHTAIbHbIX 3aJa4 [0 TeMaMm
«A30Tcoaepkaliue OPTraHUYECKUE COCIUHEHUS» U «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUI.

BricokoMoJIeKYJISIPHbIE COeIUHEHMS.

OCHOBHBIE TOHSTUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNUN, CPEIHSS MOJIEKYJISApHas



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPOIMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJ, MOIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJIMdTUICHTEpePTaar). Y THiInU3anus u nepepadoTka MiacTUKa.

DnacTomepsl: HaATYypaJIbHbIN Kay4yK, CUHTETUYECKUC Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonoxkHa: HaTypanbpHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CIEUATBHOTO Ha3HAYCHHUS (Teduion, KeBJIap,
3IIEKTPONPOBOIAIINE TOTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKCTepUMEHTAIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MPEBpallCHUN:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUTACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekynsspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJIECHUE
MOJIEKYJISIpHON  (pOPMYJIBI OPraHUYECKOrO0 COEIMHEHHS 1o Macce (00bEMY)
NPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKuuu W/WIM HUCXOAHBIX BEUIECTB, YCTAaHOBIICHHWE CTPYKTYPHOU (QOpMYJIbI
OpraHUYECKOTO BEILECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHUs, ONpe/eNieHue JOJM BBIXOJA MPOJYKTa PEAKUUU OT TEOPETUYECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3YyYEHUH OPTAaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaKk W TOHSATUM, MPHUHATHIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATHA: SIBICHUE, HAYYHBINH (aKT, TUIOTE3a,
TEOpus, 3aKOH, aHAIW3, CUHTE3, Kiaccuukaius, HaOIIOJIEHUE, H3MEpEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKya,
HEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €AUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIM M TeTepOTPOPHBIM THUI MUTAHUS, OpPOKEHHE,



doTocuHTE3, IbIXaHWE, OEJKW, VYIJICBOIbI, JKUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TNPOIAYKTHI, OCHOBBI PAalIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJTACC

OBIIIAS N HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMUH.

Atom. CocTaB aTOMHBIX sAep. XUMuUdeckuid anemeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBbIE YHUCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMU4eCKUX 3JIEMEHTOB (s-, p-,
d-, f-smementnr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DneKTpOoHHBIC KOH(DHUTYypally aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(DUTYpaIlii HOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
JI.1. MengaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA U Ileprogndeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuoAaM. 3HayEHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMH4YeCKasi CBsA3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBs3W: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. DHEPrus U AJMHA CBsA3U. [10nsIpHOCTH, HAITPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBsizu. BogoponHas CBs3b.
MexMOoNEKyJISIPHbIE B3aUMOIEHCTBHUS.

BaneHTHOCT, M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMEpe COEAUHEHU
AJIIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHAMOHHON XUMHH.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIDHOTO  CTPOCHMS.  THIibl
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJHBIX pacTBopax. CrnocoObl BBIpaXEHHs KOHIIEHTPAIMH PaCTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauusa. Hacelennsie n
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucraninoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpuBHAIbHBIC
HAa3BaHMs OTJEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakinii B HEOPraHMYEeCKOW U OpPTaHUYeCKOM
XUMUHU. 3aKOH COXPAHEHHUSI MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusix. TemnoBble 3((PEeKTh XUMUYECKUX PEaKIUu.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHUECKON peakinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHbI€ U reTeporeHHble peakuuu. Katanus n katanu3aTopsl.

OOpatumble U HeOOpaTUMbIE peakuu. XUMHUUYecKoe paBHoBecue. KoHcTanTa
XUMUYECKOr0 paBHOBecHs. (DaKTOpbI, BIMAKOLIME HA IMOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, AABJIECHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuueckas aucconanus. CuibHble W CJa0ble  3JIEKTPOIUTHI.
Crenenp auccounanuu. Cpena BOJIHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpaibHasd,
niesnioyHasi. Bonoponneiii nokaszarens (pH) pactBopa. I'maponus coneit. Peakuuun
HMOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHUS.
OkucnuTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIECHHS W BOCCTAHOBJICHUSI.
Baxueiilye OKHUCIUTENW W BOCCTAHOBUTENU. MeETOA 3JIEKTPOHHOTO OanaHca.
DNEeKTpoJIn3 pacTBOPOB U PaCILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHMsS BEIIECTB M HX MPEBpAIICHUIL:
pa3oKEeHHe NEPOKCHIAa BOJOPOJA B TMPUCYTCTBUM KaTalW3aTropa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE pEeaKIMii MIOHHOTO 0OMEHa, OTpeesIeHHe
CpeApl pacTBOPOB C MOMOINBID HWHAMKATOPOB, W3YYEHHUE BIMUSHUS PA3TUUHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSI.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuogmyeckoid CuUCTEME  XUMHUUYECKUX
anemenToB J[.M. MenneneeBa n 0cOOEHHOCTH CTpOeHHUs WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJIOTPOIUS HEMETAJJIOB (Ha MPUMEPE KUCIOPOa, CEpPHI,
docdopa u yriaeponaa).

Bonopon. Ilonydyenue, ¢uznueckue U XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJUIJaMH W HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['MIOpupsl.
TONIMBHBIE AIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crnocoObl MONydeHus, GU3NYECKue H
XMMUYECKHE CBOMCTBA. | aloreHOBOAOpOIbl. BaxkHenmume KUCIOPOACOAEPIKALIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble ¥ MPOMBINIIIEHHBIE CIIOCOOBI MOTYyYEHUs
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEUHEHHUI.



Kucnopon, o3on. JlabopaTopHble M TPOMBINLIIEHHBIE CIOCOOBI MONTYYCHUS
kuciopoaa. OuU3NUecKUue U XMMUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI MOJy4YeHUS, (PU3HUECKHE WU
xummuyeckue cBoicta. CepoBogopona, cynbduasl. Oxcupn cepbi(IV), oxcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOMCTB
cepHOU KUCIIOTHL. [IpruMeHenune cepbl U €€ COCTMHEHHM.

A3zor. HaxoxneHue B mpupojie, CHOcoObl MOJy4YeHHUs, (puanyeckue u
XUMUYECKUE CBOMCTBA. AMMHaK, HUTpUAbl. OKcHabl a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YTOOpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UYECKUE U
xumuueckue cBorictBa. Dochuast u ¢pochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. DochopHbie
yIoOpeHusI.

Yrnepon, HaxoXIaeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIUDHUKAIUU.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciora u e
coJId. AKTHUBUPOBAHHBIA yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COEIUHEHNN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MonydeHus, pu3nueckue u
xummuueckue cporcta. Oxcupn kpeMHus(IV), kpeMHueBas KHUCIOTa, CHJIUKATHI.
[IpuMeHeHne KpeMHUS U ero coennHeHui. CTeKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoanveckoi CUCTEME XMMUYECKHUX JIEMEHTOB.
OCcoOEHHOCTH CTPOCHHS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBolicTBa MeTauioB. [IpuMmeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

ONEeKTPOXUMHUUYECKUN psAf HampspDkeHuid MetauioB.  OOmme  crnocoOb
MOTYYCHHUS METAJIJIOB: TUAPOMETAILTYPTHs, MAPOMETAILTYPIus,
anekTpoMmetaiutyprusi. [lonsarue o xopposunm MetamioB. CHocoOBI 3alUTHl OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHTOoB. Hartpwii u kamuii: monydeHue, Qusudeckue w
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrtepuctuka metamuioB IIA-rpynmner Ilepuoaudeckoit CUCTEMBI
XUMUYECKUX OJJEMEHTOB. Maruuii u KaJblMil: mosydyeHue, (U3MYEeCKue u
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHMI: TTOTy4YeHne, (PU3nYecKrne 1 XUMUYECKUE CBONCTBA, MPUMCHCHHE
IPOCTOTO BEIIEeCTBA W €ro coenvHeHud. Am¢oTepHbIE CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6miass  XapakTepucTHKa MeETa/uioB MoOouHbIXx mnoarpynn  (b-rpymm)
[leprognyeckor CUCTEMbI XUMHUYECKHUX AJIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. Okcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [lonyUeHne u npuMEHEHHE Xpoma.

@u3nuecKkue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCHUIbI,
ruapokcubsl U conu xeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHeHUe Kene3a
Y €ro CILIABOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeqnHeHui. [lonyduenue u
MPUMEHEHUE MEJU U €€ COECAUHEHUM.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA Y THAPOKCHIA [IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
LMHKA ¥ €r0 COCINHECHUI.

DKCIIEpUMEHTAJIbHBIE METOJbl H3yYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
u3ydeHue oOpasloB HEMETAIIOB, TOpeHHE cepbl, docdopa, xeneza, MarHus B
KHUCJIOPOJE, M3Y4YEHHUE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aHMMOJEUCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C PacTBOpPAMH KHCIOT U
nie04Yeld, KaueCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPO/Ia
M KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUIAPOKCUIOB AOMUHHUS U IHUHKA C
pacTBOpaMM KHUCJIOT U LIEIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHU,
«MeTaibl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HAy4YHbIX METOJAax I[I03HAHUA W METOAOJOTHM HAYYHOTO MCCIEAOBAHUS.
Hay4Hple MpuHIMIBI OpraHu3aluyu XUMUYECKOT0 TPOU3BOACTBA. [IpombllieHHbIE
CIOCOOBI MOMYYEHUS BOXKHEUININX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [IpomMbIIIeHHBIE CTIOCOOBI MOTYyYEHUS METAILIOB U
CIJIABOB. XMMHMUYECKOE 3arpsi3HCHUE OKPYKAIOLIEW CpPeAbl U €ro IOCIEACTBHUS.
Ponb xumuu B oGecriedeHuu 3HEPreTHIecKoil 0€30MacHOCTH.

Xumus MW 3I0pOBbe UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B Pa3BUTUU MEAUIUHBI.



XWMHS THIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Ponh xumMuu B
obecreueHny MUIIEBO 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumms. [IpaBuia
0e30MacHOr0 MCIHOJIb30BaHUSl MpenapaToB OBITOBOM XMMHHM B TOBCEIHEBHOMN
KU3HU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XUMHS B CEILCKOM X03siiicTBe. OpraHn4yecKkue U MUHEpaibHbIe yI00pEHHUS.

CoBpeMEHHBIE KOHCTPYKLIMOHHBIE MATEPHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl s 351ekTpoHukd. HanoTeXHOMOTHH.

Pacuérnble 3anaumn.

Pacuérter: maccel BemecTBa M 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WU O0OBEMY OJIHOIO W3 YYACTBYIOLIMX B PEAKIMU BEILECTB,
Macchl (00OBbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €cClIM OJHO M3 BEIIECTB JaHO B BHUJAE pacTBOpa C OMNPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH W MOJISIPHOU
KOHIICHTpAIlMM BEIIECTBA B pPacTBOpEe, MOJIM BBIXOJAA MPOAYKTa PEAKUHUH OT
TEOPETUYECKH BO3MOKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzanusi  MeXIpeIMETHBIX CBsi3ed MpU  H3yuyeHUH OOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OoCylIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
001X €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATHH, MPUHATHIX B OTJEIbHBIX
peAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOmume ecTeCTBEHHO-HAYYHBIE MTOHSATHUS: SBJICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIacCH(PUKAIMS, MEPUOIUIHOCTh, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

@dusnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUYECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3nYecKue BEIMYUHBI, ¢IMHAUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHusmM, 3KOcUcTeMa, Onocdepa, MeTaboau3M, MaKpo-
Y MUKPODJIEMEHTBI, O€JIKH, KUPbI, YTIEBObl, HYKICMHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUIYPIHs, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIILICHHOCTD,
dapmarneBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX



npemnaparoB, IMPOMU3BOACTBO KOHCTPYKIOHMOHHBIX  MATCPHUAJIOB, OJJICKTPOHHAsA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AECATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS NpeaAMETa «XHUMHS» HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmuMuCcsS POCCUUCKOW TpakIaHCKOW UACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATUYME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYaroHIMXCsl PYKOBOACTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBWJaMd U HOPMaMd T[OBEJEHHUS;, HaJIU4He
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE peE3yJbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD»  OTPAXKaAIOT
c(hOpMUPOBAHHOCTh ONBITA [MO3HABATEIILHOW W MPAKTUYECKOM JESTENbHOCTU
oOyyJarouuxcs B Ipolecce peaims3aly o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIndyHOCTHBIE peE3yJbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD»  OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
oOyyJarouuxcsi B Mpoliecce peanusaiui o0pa3oBaTebHON AESATENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTA IPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIN3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTEYECTBEHHOW XUMMUH;

yBaXEHUSI K TPOLECCYy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUJIOKEHUSI XWMHHM, OCO3HAaHMS TOTO, YTO JIaHHbIE HAYKW €CThb pe3yJbTar
JUTMTEIIBHBIX ~ HAOMIOJEHNN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



UHTEpeca M TIO03HABATEIbHBIX MOTHMBOB B TOJYyYEHUU M MOCIEIYIOIIEM
aHanm3e HHPOpPMAIMKU O MEePEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOU
XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHNS,;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIIEICTBHIA
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

NMOHMMAaHUSA [IEHHOCTEeH 3I0poBOro u Oe3omacHoro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3WYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOrofeHusT TMpaBWJl OE30MacHOTO OOpalleHus] ¢ BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYJAOBOM JAEATEIBHOCTH;

NMOHMMAaHUSA [EHHOCTH TIPaBWJI HWHAMBHIYyAIbHOTO H  KOJUIGKTHBHOTO
0€3011acHOTO MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YIMOTpeOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypeHHS1);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIeI0BaTEIbCKOM
JeSTEIIbHOCTH, OOIIECTBEHHO TIOJNIE3HOM, TBOPYECKOW W  JPYrMX BHIAX
JIeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHUH NPAKTHUYECKUX 3a1ad
COIMATTLHOW HANPABJIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3TUIHOTO PO/a, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHHUS K TPYJLy, JIOASIM TPyla U pe3yibTaTaM TPYAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHUAYAJIbHOH TPaeKTOPHUH
oOpazoBanusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0/10rMYeCcKOro0 BOCIMTAHHUS:

IKOJIOTUYECKH IIEIeCO00Pa3HOTO OTHOIICHUS K TPHUPOJIE KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HH Ha 3eMIIe;

MOHMMAaHUA TJI00aTBPHOTO XapaKTepa S3KOJOTHYECKHX MpoOJieM, BIHSHUS
HIKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATILHON CPeibl;



OCO3HAaHUS HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHDKEHUHW XUMHUU IS
peleHns BONpOCOB PAalMOHAIIBHOTO IPUPOAOTIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCSIIIMX BpEl OKPYXKAKOLIEH
OPUPOIHON cpelie, YMEHHS MPOTHO3UMPOBAaTh HEOJIAroNpUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILATH HUX;

HaJM4yusl Pa3BUTOTO 3KOJIOTMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIIPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEIIBHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUU(PUKHM XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeJCTaBICHUS 00 OKPYXaloIIeM MUpPE Kak O €JUHCTBE IMPUPOJbI U YEIOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJIsI COBPEMEHHOMU
UMBUJIM3AMK: B €€ T'yMaHUCTUYECKOM HAIpaBJIECHHOCTH M BaXXHOM pPOJIU B
CO3MaHUM HOBOW 0a3bpl MaTepuaibHOM KyJIbTYypbl, B PELUICHUH TJI0OATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOrMYeCcKO 0€30MacHOCTH, B PA3BUTHH MEAUIIMHBI, 00€CIIeUeHUn
YCJIOBUM YCHENIHOTO TPY/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00I111eCcTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAHHUSA CYIIHOCTH METOOB
MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BAThH
noJiy4aeMble 3HAHUS JJIs aHaju3a U OOBSCHEHUS SBJICHHUIM OKPY>KAIOIIEro Mupa u
MPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUsX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTHU M  CIHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO H
caM0oOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM 1O XHMHHU B
COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPpecCuoHAIbHON
NEeSATEIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yJIbTaTbl OCBOCHUS NPOTPAMMBI 110 XMMUU Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIIOYAIOT:

3HauyuMble 1A (QOPMHUPOBAHMS ~ MHPOBO33PEHHS  OOydYarOIUXCS
MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHayYHbIe TOHSITHS, OTPAXKAIOIINe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEILIECTBO, DHEPIUS, SIBJICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIe0BaHNE, HAOIIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCajbHble yueOHbIC NEHCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATIBHOM
I'PaMOTHOCTH M COLIMATBHON KOMIETEHIIUU 00YYarOIUXCS;
CHOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC Y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COUUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEJIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJSITUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTe/bHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

1) 0a30Bble JIOrHYecKHUE TeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IEJ NeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHUKEHHS, COOTHOCHTH PE3YNIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU EJISIMHU;

UCTIONIb30BaTh TPU OCBOCHWM 3HAHWW TPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIC MPU3HAKA TOHITHH W yCTaHABIMBATH MX B3aWMMOCBS3b,
WCITOJIP30BATh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH JJS KJIACCH(PHUKAIMU BEIIECTB H
XUMHYECKUX PEaKIINA;

yCTaHABINBATh TMPUYMHHO-CIICJICTBEHHBIE CBS3U MEXKAY H3yd4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pACCYXACHHUS (MHIYyKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpHUBaEMBbIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh B MPOIIECCE MO3HAHMS WCIIOIh3yeMbI€ B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmyna, ypaBHEHHE XHUMHUYECKOU



peaKknuu — TPU PEHICHUH Y4YEOHBIX TMO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIbHBIC TIPEICTABICHUS VISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHWS BEIIECTB M XUMHUUYECKHX
peaKuunii;

dhopMyIMpOBATH MENU U 3a/1a41 UCCIICTOBAHMS, HCTIOIB30BaTh MMOCTABIICHHEIC
U CaMOCTOSATENIBbHO C(OPMYJIHpPOBAHHBIE BOMPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUS,
COCTaBIISATh OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW W MPOEKTHOM
NESATEeILHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pPa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX uWH(oOpmanuu (Hay4IHO-
NOMyJsipHasi JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHAIM3UPOBATh UHPOPMALIUIO PA3IUYHBIX BUIOB U (HopM
IpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

(bopMyIMpPOBaTh 3aNPOCH U MPUMEHSATH PA3IMYHBIE METOJMBI MPU MOUCKE U
oTOope wuHOpPMALMKM, HEOOXOJUMOM Uil BBIMOJHEHHS Y4eOHBIX 3ajaad
onpeneaEHHOro THUIA,

mpuoOpeTaTh OMBIT KCTIOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMYy  TMpEACTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, AUArPaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(MOpMAIMel: TMPUMEHATh MEXNpeaMeTHbie (pusnueckne wu
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1eiCTBHA:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY)KI[3€MOI>1 TEMBI B XO0J€ AHAIOora W/ M
AUCKYCCHH, BBLICKA3bIBATH UICH, (I)OpMYJ'II/IpOBaTI) CBOH IIPCIIOKCHUA
OTHOCHUTCIJIbHO BBIIIOJITHCHH A HpeI[HO)KeHHOﬁ 3aJa4u,

BBICTYIIaTh C TMpPE3CHTAIlMEH pe3y/IbTaTOB ITO3HABATCIIBHOW JCATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIILHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPH BBITIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIISCTB, peau3allii y9eOHOTO POeKTa, U (OPMYITHPOBATH BBHIBOIBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHMS ITO3HUIIMHA B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBAaTh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
JeSITENIbHOCTD, Ompefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpelaraéMblii aJrOpuT™M JEHCTBUH MpH
BBIIMIOJIHEHUH YYEOHBIX U HCCIENIOBAaTEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMOIY4YeHHMsS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATH CAaMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOAaHald3a |
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl IO XMMUU Ha yIriyOJIEéHHOM
YPOBHE Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHMs BKJIIOYAIOT CHELMPUUECKHE
I y4eOHOTro npeaMeTa « XUMHUsD HaydHbIE 3HAHUS, YMEHUSI U CIIOCOOBI JeMCTBHIA
110 OCBOEHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUI, BUIBI AESITEIbHOCTH
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NPUMEHEHHUIO 3HAHWW B Pa3IUYHbIX Y4EOHBIX
CUTYyalUsIX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C XUMHUEN. B
IpOrpaMMe II0 XUMHM HPEAMETHBIE PE3YyJbTaThl IPEICTABIEHBI IO TOJIaM
W3Y4YCHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPAKAKOT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUN: O MECT€ M 3HAYEHUH OPTraHUYeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HAayK M €€ pojiui B 00ECHEYEHUU YCTONYMBOIO
pa3BUTHUS YENIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SIHEPreTUUECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUNA HOBBIX MAaTEpPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHnn paIMoOHAILHOTO
PUPOIONIOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIICH KyJIbTYypPhI
4eJioBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TIOHITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJICKTPOHHAS
oboyouka aroma, s-, p-, d-aToMHbIE OpOWTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpUAM3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, QyHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTypHbie (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (TreoMeTpuyeckas,
ONTHYECKasi), HW30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ- M a30TCOJEPKAIINE OPTaHUYECKHE COCTUHEHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJSIDHBIC COCAMHECHHS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalIeHUs] DHEPrUM IMPU XUMUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3IK XUMHUW, MHPOBO33PECHUECKHE 3HAHMS, JICKAITUE B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XUMHYECKUX SBJICHUIA; MPECTABICHUS
0 MeEXaHU3MaX XHMHUYECKUX pPEaKluui, TepMOAMHAMUYECKUX W KHUHETUYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aUMHOM BJIMSHUU aTOMOB M I'PYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM B Me30MepHbIi 3 dekTol, opueHTanTsl [ u 11 pona);
(bakToIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYYEHWH U OE30MMacCHOM
WCIIOJIb30BAHUU BAXKHEUININX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAY4YHBIX  NPUHIMIAX  XUMHYECKOIO
MIPOM3BOJICTBA (HA MpUMEPE MPOU3BOJICTBA METAHOJIA, MEPepadbOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHBIC NMPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIINE TMOHSITHS TPH
OTIMCaHUH COCTaBa, CTPOCHHS M CBOMCTB OPTraHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYJT OpraHUuYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XMMHUYECKUX PEAKIMN U PACKPBIBaTh UX CYUIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIIEHUSA
AJIIEKTPOHHOIO 0OajiaHca »ATUX peakluil, peakiil HOHHOro OOMeHa MyTEéM
COCTaBJICHUS MX TMOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHCHHI,



U3rOTaBIMBATh MOJAEIIA MOJEKYJ OPraHWYECKHX BEIIECTB ISl WILTIOCTPALUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OpMHUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJIEKHOCTh M3YYCHHBIX
OpraHUYEeCKHUX BEUIECTB IO HMX COCTAaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIACCy/Tpynne COeAWHEHUM, J[aBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTIAEIbHBIX
NPEACTABUTENICH OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIIEH, TOJIYOJ, IVIMLEPUH,
ATWJICHIJIMKOIb, (EHON, (OopManblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAsA, OJICMHOBAsS, MAaJbMUTUHOBAS KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PpyKTO3a, aHWJIMH, TUBUHUII, U30IPEH, XJIOPOMPEH,
CTUPOJ U IpyTHUE);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHYECKOM CBSI3U B
OpraHUYECKUX COCJAMHEHUSX (KOBAJCHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPHUH CTPOCHHUS
oprannueckux BemectB A. M. ByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh ~ YMEHMI  XapaKTepu30BaThb  COCTaB, CTPOEHHUE,
dbu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKAIUEHOB,
QIKUHOB, apOMAaTUYECKHUX YIJIEBOAOPOJIOB, CHUPTOB, aJIBJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CHOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yIiIeBOAOB (MOHO-, AM- W TOJIMCAXapHUIIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXIY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIIMX XHUMHUYECKUX PEAKIHI C HCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpPMUPOBAHHOCTh YMEHHUS TMOATBEPXKAATh HA KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTHU PEAKIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KpPaTHOCTH YU THIIa KOBAJIEHTHOU CBSI3U (G- U TM-CBSA3M), B3AUMHOIO BJIMSHHS aTOMOB
Y TPyII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOAOPOIHOTO
chipbsi  (HedTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJIAJIEHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHs — HAONIOIEHNHU, U3MEPEHUHU, MOJICITUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOopMUPOBAHHOCTD yMEHUs NPUMEHSTH OCHOBHBbIE onepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajdu3 U CHUHTE3, CpaBHEHUE, 0000IleHue,



CHUCTEMAaTHU3AIUI0, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKLU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUN C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€JUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMHUU JJIsi OOBSICHEHHS U
MPOTHO3UPOBAHUSA SIBJICHUN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO PUPOLY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMHUYECKUX PEAKUUU C HUCIOIb30BAaHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSM XUMHUYECKHX DJIEMEHTOB,
MPOJIYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AaHAJIM3UPOBATh U OLICHUBATh
C TIO3WIUNA  DKOJOTUYECKOW  O€30MmacHOCTH  TOCHEJCTBUS  OBITOBOW U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTkoin
BEILIECTB, UCMOJb30BATh MOJIYYEHHbIE 3HAHUS JJIsl IPUHSTUS TPAMOTHBIX PELICHUN
npo0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJYyYEHHUE U U3YUYEHHUE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IUYHBIX KJIACCOB U
KHCJIOPOACOIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOJEHUEM IIPABUII
0e30macHOro OOpalieHus ¢ BEIIeCTBAMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpOBaTh IENh HWCCIACAOBAHUS, MPEACTABISATh B Pa3nudHON (popme
pE3yAbTaThl SKCIEPUMEHTA, AaHATIM3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJI0/1aTh MpaBUiIa AKOJOTHYECKU I1I€I€CO00pa3HOr0 MOBEJAEHUSI B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEISX COXPAHEHHUSI CBOETO 3/I0POBBS, OKpYKalolleu
IIPUPOIHOMU CPEIbl U TOCTHKEHUS €€ yCTOMUMBOTO Pa3BUTHS,

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOrO JEHCTBUSI HAa KUBbIE OpPraHU3MBbI
ONPENCIEHHBIX OPTraHMYECKUX BEIIECTB, OHMMAas cMbIci nokazaress [1JIK;

aHAIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHUS! OPraHUYEeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBIIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON MH(GOpMAIIMKU B PAa3TUYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTepHeT u apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUYECKYI0 MH(OpMaIIo, nepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOW 3aa49ei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmmas u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MATEpUAIHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHHM MPUPOJBI, O MECTE U 3HAYCHHUHU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00ECIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUUECKOW, DHEPTEeTHYCCKOW W THIIECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTE€pUalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUHU PaAlMOHAIBHOTO MPUPOJONOIL30BAHMS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbhl UEJIOBEKa, a TaKke
DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M MPHUPOTHOU

cpene;
BJIQJICHHNE  CHCTEMOH  XMUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XUMHUYECKUH DIEMEHT, aToM, SApO aToMma,

M30TOTIBI, DJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaTN, OCHOBHOE U
BO30Y)XKIEHHOE COCTOSIHMSI aTOMa, TUOpHAM3aIus aTOMHBIX OpOuTanei, WOH,
MOJIEKYJIa, BaJlEHTHOCTh, DJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHCICHUS,
XUMHUYECKass CBs3b (KOBAJCHTHAs, WOHHAs, MeTauIndeckas, BOIOPOJIHAS),
KpUCTAJUTMUECKasl pPEIIETKa, XUMUYECKas pEaKIus, pacTBOP, JJICKTPOJIUTHI,
HEAJICKTPOJUTHI, JJCKTPOJUTUYECCKAS TUCCOIHMAIINS, CTETNEeHb JJIUCCOIUAIINH,
BOJOPOJIHBIA TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEh, TEIIOBOW d]dekT
XUMHUYECKON PeaKIMK, CKOPOCTh XMMHUYECKOW PEaKInKi, XUMHYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS DJICKTPOIMTHYECCKOW ITUCCOIUAIINN, MEPUOTNYSCKUN
3akoH J[.M1. MeHeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHCHUS U
MIPEBPAIICHNS] SHEPTUH TIPU XUMUYECKUX PEAKIINAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIECTB, 3aKOH JEUCTBYIOIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUH, MHPOBO33PECHUYECKHE 3HAHMS, JIGKAINME B OCHOBE ITOHUMAaHUS
NPUYMHHOCTH W CUCTEMHOCTH  XUMHYECKUX  SBJICHUH;  COBPEMCHHBIC
MPEACTABIICHUS] O CTPOSCHWU BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYISPHOM U
HAJMOJICKYJISIPHOM  yYPOBHSIX; TIPEICTABIEHUS O MEXaHU3Max XHUMHUYECKHUX
peaknuii, TEPMOAMHAMUYECKUX W  KHUHETHYECKUX  3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMHUYECKOM DPaBHOBECHH, PAacTBOpPAaxX M AMCICPCHBIX CHCTEMaXx;
(baKTOJOTUYECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, IMOJIYYECHUHW U OE301acCHOM
WCIIOJIb30BAaHUU BAXKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATETLHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPHUHIMIAX  XHMHAYECKOTO
IPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMECHUM: BBIABIIATh XapaKTEPHBbIC NMPU3HAKU TOHSATHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONINE TOHITHS TPH
OTIMICAaHUHU HEOPTAaHUYECKUX BEIIECTB M MX MIPEBPAIICHHUI;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIB30BaTh XUMHYECKYIO) CHMBOJIMKY JIJIS
cocTaBieHus (HOpPMYyJT BEMIECTB W  ypPaBHECHUH XUMHUYECKUX  PEAKIIHMH,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENEISATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJMHEHMSX, BUJ XUMUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUI KPUCTAUNIMYECKON PEHETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOW CBSI3M U THUMA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM u
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

chOPMHUPOBAHHOCTh ~ YMEHHUU:  KJIACCH(PUIIUPOBATH:  HEOPTaHUYECCKUE
BEIECTBA 10 UX COCTaBY, XUMHYECKUE PEAKIIUHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTHMOCTH, YYaCTHIO Karajauszaropa |
JPYTHe); CAMOCTOSITEIbHO BIOUpATh OCHOBAHUS M KPUTEPUU TS Kilaccu(UKaIuu
M3y4aeMBbIX BEIIECTB U XUMUYECKHUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICH MEPUOAUUECKOr0 3aKoHa /.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoiut CHUCTEMBI .. Menpeneena, HCTIOJIB3YSl MOHSTUSI
«QHEPreTHUYECKUE YPOBHU», «IHEPreTUUYECKHUE MOAYPOBHH», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO30OYXKIEHHOE HHEPTETUYECKUE COCTOSIHHUS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coelMHEeHUW 10 mnepuomaM U rpynnam llepuoguueckon cucremsr JI. U.
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XAMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, IOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBA3M MEXKJYy HEOPraHMYECKHMH BEIIECTBAMHU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
TUX pPEAKUUH; peakuuid HOHHOro OOMEHa NYTEM COCTABJICHHS HX MOJHBIX U
COKpAaIllIEHHBIX  HMOHHBIX  ypaBHEHWH;  pEakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IUHKA U aJTIOMUHMUS);



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH TMPOTECKAHUS
XAMHUYECKUX PEAKIUU C YYETOM KX DHEPre€TUUYECKHX XapPaKTEPUCTHUK, XapakKTep
W3MEHEHUSI CKOPOCTHM XHMHWYECKOM pEaKIMh B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakTOpOB, a TaK)KEe XapaKTep CMEIICHUS XUMUYECKOT'O0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3jehcTBuil (mpuniui Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIe)KAIKME B OCHOBE MPOMBIIIICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAKa,
o01Me Hay4yHbIe TPUHIMIBI XUMHUYECKHX IPOU3BOJACTB; II€JI€CO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOIIEHHUS PUCK-TI0JIb3Q;

c(hOpMHUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUH O METOAaX HAYYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOMIOICHWE, W3MEPEHHE, MOJICINPOBAHUE,
AKCTIIEPUMEHT (peajbHbI U MBICJICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MIPUMEHSATh 3TU 3HAHUS MPU SKCIEPUMEHTAIIBHOM HUCCJIEAOBAHUHU BEIIECTB
U s OOBSICHEHWS XUMHUYECKUX SBJICHHH, HWMEIIHUX MECTO B TIPUPOJE,
MMPAKTUYECKOM JEATENBHOCTH YEJIOBEKA U B IIOBCEIHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MOHSTUSAMHU U TIPEJCTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAHMS MaTePUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TPOBOJIUTH PACUYETHI: C HUCIOJB30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLEHTPALUS»;
Macchl BEIIECTBA WJIM 00BEMA ra3a Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO M3 YYacCTBYIOIIUX B PEaKIMU BEIIECTB; TEIJI0BOTO 3¢ deKTa
peaKuuu; 3HAYEHUs] BOJOPOJHOTO MOKA3aTeNisl paCTBOPOB KHUCJIOT W IIEJIOYEH C
W3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEMa, KOJMYECTBA BEISCTBA)
MPOAYKTA PEAKLMH, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
OTIPEICIEHHON MacCOBOM J10Jiel PacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); NIOJIM BBIXOAA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIBHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHM  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKICHNE KAUYECTBEHHOTO COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEACTICHUE
CpelIbl PAcTBOPOB BEIIECTB C MOMONIBIO HWHIUKATOPOB, HM3YYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PEaKIMU, PEIICHHE
AKCHEPUMEHTANbHBIX 3afa4 1o Temam «Mertame»y u  «Hemeramis»y) ¢
coOJIIoZIeHneM MpaBui 0€301acHOro0 oOpaleHus C BelecTBaMU U JIabOpaTOPHBIM
obopynoBanueMm, GOpPMYJIMpPOBaTH 1I€JIb  HMCCIEAOBAHUS, NPEACTaBIATh B
paznuuHOi dopMe pe3yabTaThl SKCIEPUMEHTa, aHAJU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTD;



c(hOpMUPOBAHHOCTh YMEHUH: COOIOIATH MPABHIIA MTOIH30BAHUS XUMUUYECKON
nocynoil u jgabopaTopHbIM O00OpyJOBaHWEM, OOpaIlleHUsT C BEIIeCTBAMHU B
COOTBETCTBHUU C HWHCTPYKIUSMU TIO BBITTOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU LIeJIeCO00pa3HOTr0 TMOBEJAEHUS B OBITY M TPYAOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOTHON
Cpenbl U JIOCTHXKEHUS €€ YCTOWYMBOTO pAa3BUTHsA, OCO3HABATh OMNACHOCTH
TOKCHUYECKOI'0 JIEUCTBUSL HA JKUBBIC OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHMMAas cMbIci nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYLIECTBJIATH ILI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(GOpMAIIMKU B Pa3TMYHBbIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaInio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MOCTABJIEHHON yueOHOM 3a1auei.
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IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl CPeIHEro 0011ero
o0pa3oBaHus

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAECT:

1.1

OCHOBOIOJIAraolue MOHATUS (XUMHYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AJICKTPOHHAs 000JI0YKa aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIIA aTOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHE aTroma, HOH, MOJIEKyJa,
BAJICHTHOCTH, ANIEKTPOOTPHUIIATENILHOCTb, CTEIEeHb OKHCIICHHS,
XUMHUYECKass CBSI3b (G- W T-CBSI3b, KpaTHBIC CBSI3HM), THOpHUIW3AIUS
aTOMHBIX oOpOuTasedl, KpHCTaIMYecKass pemeéTka, MOjb, MOJApHas
Macca, MOJSIpHBIA 00BEM, MOJNSpHAs KOHIEHTPALUs, PacTBOPHI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIOTUIAPATHI, YIIIEPOIHBIH
CKeJleT, (YHKIMOHaJbHAs TpyMMa, paguKal, H30Mepbl, CTPYKTypHas
dopmymna,  um3zomepus  (CTpYKTypHas, TeoMmeTpuueckas  (uwmc-,
TPaHCU30MEpHs), TOMOJIOTUYECKUN psA, TOMOJIOTH, YIJIEBOIOPOJIBL,
KHCIIOPOJI- M a30TCOJEpKAIIUe COECTUHEHHS, OMOJOTHYECKH aKTHBHbBIE
BelecTBa (yrieBObI, KUPHI, OCITKH), MOHOMED, MOJTHMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTUHEHNUS, KPEKUHT, pUGOPMHHT, THITHI
XUMHAYECKHX peaKuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, HK30- U
SHAOTEPMHUYECKHE, PEeaKIIMM HOHHOTO OOMEHa, TOMO- U Te€TEepPOreHHbIE,
oOpaTuMble M HEOOpaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAsT JUCCOIMALIUS, CTETIEHb AUCCOLMAINH, OKUCINUTED,
BOCCTAHOBUTENIb,  DJIEKTPOJIU3, CKOPOCTh XUMHUYECKOM  peaKIuu,

XUMHUYECKOE PAaBHOBECHE)

1.2

TeOpI/II/I U 3aKOHBbI (TeOpI/IH XUMHUYECCKOT'O CTpOGHI/I}I OpI‘aHI/I‘IeCKI/IX
BemecTB A.M. byTiepoBa, Teopusi 3JIEKTPOJUTUYECKON IHCCOIUAIINH,
[Tepuonnueckuit 3axoH JI.M1. MenneneeBa, 3aKkOH COXPaHEHHSI MAcCChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE
3HaHHUA, JCKAINIUMC B OCHOBC INIOHUMAaHUA HpI/I‘II/IHHOCTI/I U CUCTEMHOCTHU
XUMUYECKUX SIBJICHUW, COBPEMEHHBIC TMPEACTABICHUS O CTPOCHUH

BElIeCTBa HA AaTOMHOM, MOJICKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MNpEaACTaBICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TCPMOAUHAMHUYCCKUX n KHMHCTHYCCKHUX 3aKOHOMCPHOCTSX nux




MPOTCKAHUSA, O XUMHUUYCCKOM PAaBHOBCCHHU, JUCIICPCHBIX CUCTCMAX

1.4

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHUA O CBOﬁCTBaX, COCTaBEC, IIOJIYUCHUHU U
0e30ImacHOM HCIIOJIBb30BaHNU BaKHEHUIITHX HCOPTaHUYCCKUX n
OpraHn4CcCKuX BCHICCTB B GBITy n HpaKTquCKOﬁ JACATCIIBHOCTH

YCJIO0BCKAa

1.5

o0uiyie HaydHble NMPUHIUIB XMMHUYECKOTO MPOM3BOJACTBA (Ha MpuMepe
MIPOM3BOJICTBA CEPHON KHUCIOTHL, aMMHaKa, MeTaHoja, IMepepadoTKu

HeTH)

CdhopmupoBaHHOCTH YMEHUI BHISBIISTH:

2.1

XapakTepHble TPU3HAKM M  B3aMMOCBA3b HW3YYEHHBIX IIOHATHUH,
MPUMEHATh COOTBETCTBYIOIIME MOHSATUS MPU OMNHUCAHUHM CTPOCHUS U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEIECTB U UX IPEBPALLECHUN

2.2

B3aUMOCBS3b XUMHUYECKUX 3HAHUM C MOHATHSAMHU U TPEACTABICHUSIMU
JIPYTUX TPEAMETOB JUIsi 00Jiee OCO3HAHHOTO TMOHUMAHUSA M OOBSICHECHUS

CYUTHOCTH MaTepuaibHOr0 €MHCTBA MUpA

CdopmMupoBaHHOCTH YMEHHSI HCIIOJIb30BATD:

3.1

HaAaUMCHOBAaHUsA XHWMHYCCKHX COCI[I/IHGHI/Iﬁ MCXKAYHApOOHOI0 COmo3a
TGOpGTH‘IGCKOﬁ u anKnaleoﬁ XAMHUU W TpPUBUAJIIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIUXCA K H3YUCHHBIM KJacCaM OpPraHUYCCKUX U

HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

3.2

XUMHAYECKYI0 CHMBOJHKY JUISI COCTAaBICHHMS (POPMYJI HEOPTaHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

1 CKEJIETHBIX ) (POPMYJT OpraHUYECKHX BEIIECTB

CdopMUpOBaHHOCTH YMEHHS KJIACCU(DHUITMPOBATD:

4.1

HCOPraHM4YCCKUEC BEHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAaHHs U

KPUTEPHU JUIs KJIACCU(PUKAIIMY N3y4aeMbIX XUMUYECKHX O0BbEKTOB

4.2

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHHA U

KPUTEPHU JUIs KITAaCCU(PUKAIINY N3y4aeMbIX XUMUYECKHX 00bEKTOB

4.3

MO Pa3IMYHBIM TPU3HAKaM (YHCITy W COCTaBy PEarupyroluXx BEHIECTB,
TeroBoMy 3(QQeKTy peaknuu, W3MEHEHUIO CTEleHed OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaanu3aTopa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTePU30BaTh JJEKTPOHHOE CTPOCHHE
aToOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSHHHM) ¥ HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonos Ilepunonnueckoit cuctemsr . 1.
MGHI[eHeeBa 1 UX BAJICHTHBIC BO3MOXHOCTH, I/ICHOJIB?)y}I IIOHATHUA S-, pP-s

d-31eKTpOHHBIE OPOUTAIIN, SHEPTETUYECKHE YPOBHH




ChopMupoBaHHOCTh yMEHHUSI OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOHCTB XMMHYECKHX JJIEMEHTOB M OOpa3yeMbIX UMM COCIMHEHHUH IO

nepuoaM U rpynmnam

ChopMUpOBaHHOCTh YMEHHSI COCTAaBJIATH YPaBHEHUS XHMHYECKUX

peaxkuuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHNTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/II\/'I IMOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHi

7.2

YpaBHEHUsI pEaKUUd pa3IWYHBIX TUIIOB; IOJHBIE U COKpalIEHHbIE
YpaBHEHHUsI peakluii HOHHOTO OOMEHa, YUUTHIBas YCIOBHUS, PU KOTOPBIX

OTHU pC€aKU UAYT 10 KOHIA

7.3

peakmuii THUAPOIHM3a, PEaKIMi KOMIUIEKCOOOpa3oBaHUsl (HAa MpUMEpe

TUAPOKCOKOMILIEKCOB ITUHKA U aTFOMUHMS)

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBUCHUMOCTH PEAKIMOHHOMN
CIIOCOOHOCTH OPraHMYECKUX COCIUHEHWH OT KpPAaTHOCTHM U TUMA
KOBaJICHTHOM CBSI3M (G- U M-CBSA3H), B3aUMHOTO BIIMSIHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJaxX, a TaKXKe OT OCOOCHHOCTEH peanu3aiiy pa3InyHbIX

MEXaHU3MOB MPOTEKaHMsI peaKLuil

8.2

XapaKTCPHBIC XHUMUUYCCKHC CBOMCTBaA BCIHICCTB COOTBCTCTBYIOIIUMU

JKCIIEPUMEHTAMU U 3aIIUCAMU YPAaBHEHUM XUMUUYECKUX PEAKLIUN

ChopmupoBaHHOCTE YMEHHUS XapaKTEpPH30BaTh COCTAB U BAKHEHUIIHE
CBOMCTBa BENIECTB, MPUHAUICKAIUX K ONPENEIEHHBIM KiaccaM |
TpyIIaM COeIMHEHUH (ITPOCThIE BEIIECTBA, OKCHJIBI, THIPOKCHIBI, COJIH;
YTJIEBOJIOPOIBI, POCTHIC YPUPHI, CIIUPTHI, (EHOJIBI, ATbJACTUIBI, KETOHBI,
KapOOHOBBIC KHUCIJIOTBI, CIOXKHBIE A(UPBI, KHUPHI, YTIEBOMIBI, AMHHBI,

aAMUHOKUCIIOTBI, OCTKH)

10

ChopMupOBaHHOCTh YMEHHUS TPOBOAMUTH PACUETHl MO0 XUMHUYECKUM
dopMynaM M ypaBHEHHMSIM XMMUYECKMX PEaKIHi C HCHOJIb30BAHUEM

(U3UIECKUX BEITUYHH:

10.1

Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJTHO
W3 UCXO/IHBIX BEIECTB JJAaHO B BUJE PAcTBOpA C ONPEACIEHHON MacCOBOM

JOJIEH pacTBOPEHHOTO BEIIECTBA MIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW WM 00BEMHOM JI0JIH, BBIX0/Ia MPOJAYKTA PEaKIIUU

10.3

TEIUIOBOTO AP QeKTa peakuui

10.4

00BEMHBIX OTHOLLIEHUIN T'a30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOU (POpMYITBI BElIecTBa




11

Bnanenue cucreMoil 3HaHHMI O METOJAX HAYYHOTO MO3HAHUS SBJICHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHE NMPUMEHSTH
ATU 3HAHUS MPU SKCIEPUMEHTAIBHOM MCCIEHOBAHUM BEIIECTB U A
OOBSCHEHHUS] XHUMHUYECKUX SIBJICHHMA, HMMEIONIUX MECTO B TMPHUPOJIE,

HpaKTHHGCKOﬁ ACATCIIbHOCTH YCJIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

12

ChopMupoBaHHOCTh yMEHHSI TPUMEHSTh (MCIOJB30BaTh) 3HAHHS O
COCTaB€ W CBOWCTBAaX BEIIECTB Ul DJKCIIEPUMEHTAIBHOM IPOBEPKU
TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TPOTEKAHUS XHMHUYECKUX
peakiuii ¥ TPOTHO3ZUPOBAHHUSA BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHbIC XMMHUYECKHE 3HAHMS Ui OOBSICHEHUS M IMPOTHO3UPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO MpPUPONY; s HPUHATUSA

IPaMOTHBIX PELIeHUH MPOOJIeM B CUTYAIUAX, CBSI3aHHBIX ¢ XUMHEH

13

CchopMupoBaHHOCTh YMEHHUS IUIAHUPOBATH U TPOBOAUTH XUMHUECKUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHWMYECKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBCHHBIC pEAKIHUU  YIJIICBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHUCIOPOICOICPKAIIMX OPTaHMUYECKUX BEIIECTB,
pelnieHue IKCIIEPUMEHTATBHBIX 3amaq o pacro3HaBaHUIO
HEOPTaHWYECKUX M OPraHWYECKHX BEIIECTB) C COOJIOJICHHUEM IPaBHII
O0e3zomacHOTO  OOpamieHWsi ¢  BemeCTBaMH W J1abOpaTOpHBIM
obopynoBanueM; (HOpMYITHPOBATH 1SN UCCIICOBAHUS; TIPEICTABISTH B
paznu4HOi  (opme pe3ydabTaThl dAKCICPUMEHTA, AaHAIW3HPOBATh U

OLICHUBATh UX NOCTOBEPHOCTH

14

ChopMupoBaHHOCTH YMEHHSI OCYIIECTBIISITH IEICHANPABICHHBIA MOUCK
XUMHUYECKON HH(OPMAIIK B PA3IUYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-
Hay4JHas JIUTEepaTypa, CpeACcTBa MacCOBOM MH(OpMaIuu, ceTh IHTepHeT 1
Apyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opmanuio,
nepepabaTbiBaTh €€ W MCHOJIb30BaThb B COOTBETCTBUHM C ITOCTaBICHHOM

y4eOHOM 3a1aueit

15

ChopMupoBaHHOCTH ~ yMEHHUS MPOrHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBAaTh HMH(OPMAIMIO C TIO3UIIMA 3KOJOTUYECKOW OEe30MacHOCTH
MOCTIC/ICTBUI OBITOBOM W TPOU3BOJICTBEHHON JESITEIHHOCTH YEIOBEKA,
CBSI3aHHOW ¢ TmepepadoTKOM BemecTB; C(HOPMHPOBAHHOCTH YMEHUI
OCO3HAaBATh  ONACHOCTb  BO3JCHCTBUS HA  JKUBBIE  OPraHU3MBbI
ONpEAENEHHBIX BEIIECTB, IMOHMUMAas CMBICI II0Ka3aTelsl MpeaesbHON
JOMyCTUMOW KOHIICHTpAIlUKA, W TOACHATH HAa MPUMEpPax CIOCOObI
YMEHBIICHUS ¥ IPEIOTBPALICHUS UX BPEIHOTO BO3JECHCTBUS HA OpraHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
11O XUMHUHN

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Crpoenne BemniectBa. CoBpeMeHHasi MOJEIb CTPOEHUs aToMma. Pacnpenenenue
ANIEKTPOHOB IO JHEpreTHueckuM ypoBHAM. Kitaccupukanuss XuMHUYECKHX
a51eMeHTOB. OCOOEHHOCTH CTPOCHHUS SHEPTeTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KoH(uUrypaius aroma. BajieHTHbIE 2IEKTPOHBI

1.2

[lepuonnueckas cucrema xumuuyeckux adsemeHtoB .M. Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU 10
nepuoiaM Y TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJIHBIX COGI[I/IHGHI/II\/'I, BBICHIUX OKCUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTb. DneKTpoOTpULIaTENBbHOCTh. CTENEHb OKUCIIEHUS

1.4

Bunbsl xumMudeckoii CBsS3M (KOBaJIeHTHAs, MOHHAS, METAJNIMYECKasi, BOJIOPOIHAS)
1 MEXaHU3MBI €€ 00pa3oBaHus. MeXMOJEKYISIpHBIC B3auMOieicTBUs. BemecTra
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO CTpO€HUs. THMbl KpUCTALUTUMYECKUX

peIméToK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKI

1.5

Xumuueckas peaxuus. Knaccudukamms XUMUYECKUX peakuuii B

HEOPraHUYeCKOU U OPraHUYECKON XMMUU. 3aKOH COXPAHEHHS MacChl BEILIECTB

1.6

CKOpoCTb peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

TemnnoBbie 3¢ HeKTh XMMUYECKUX peakiuil. TepMoXuMHUUYecKie ypaBHEHHS

1.8

OOpatumble peakuuu. XuMHU4Yeckoe paBHOBecue. DakTopbl, BIHMAOIINE Ha

cocTosiHue Xxummuieckoro pasHoBecus. [Tpunuun Jle [llatense

1.9

DnexTponutnueckas auccoruanus. CuibHble U crnadbie snekTponuTsl. Cpena
BOJHBIX pPACTBOPOB BEIIECTB: KHCIas, HeWTpanpHas, ImienouyHas. CreneHb

nucconuanuy. Peaknuu HOHHOT0 0OMeHa

1.10

IMaaponus coneit. MornHoe nmpousBeaeHue Boasl. Bomopoauerii mokazatens (pH)

pacTBopa

CriocoObI BbIpaskeHUsI KOHIIEHTPALMK PACTBOPOB: MaccoBasi A0Jsl paCTBOPEHHOTO
BEILIECTBA, MOJSIpHAs KOHUEHTpanus. HachlllleHHble W HEHACHIIICHHbIE

pacTBOpBI, pacTBOpUMOCTh. Kpucramioruaparst

1.12

OKMCIINTEIFHO-BOCCTAHOBUTEIIBbHEIC pCaKkmuu. HOBQI[GHI/IG BCIICCTB B Cpclax C

pa3HbIM 3HaueHueM pH. MeTtobl anekTpoHHOro OanaHca




1.13

DNEKTPOIN3 PaCTBOPOB U PACILIABOB COJIEN

OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccudukanus HeopraHnueckux coequHeHnii. HomMeHkaTypa HeopraHu4eckux

BEILIECTB

2.2

XUMHUYECKUE CBOWCTBA BAXKHEUIIMX METAUIOB (HATPUH, KalWl, KaabIUi,
MarHui, aJlOMUHUW, ITUHK, XPOM, KeJIe30, MeIb) U uX coeauHeHuit. OOmue

CITIOCOOBI IMOJIYYCHHA MCTAJIJIOB

23

XVWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTCHOB, CEpPBI, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) M HX  COEAUHEHUW  (OKCHIOB,

KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJAHBIX COCTUHEHUMN )

24

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, MPUHAIJICIKAIINX K PaA3JIMYHBIM

Kj1accaM

2.5

Nnentudukaius HeOpraHndeckux coeTMHeHnid. KauecTBeHHbIE peakiny Ha

HCOPraHNYCCKUC BCUICCTBA U MOHLL

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE ITOJIOXKCHUA TCOpHUU XUMHWYCCKOTI'O CTPOCHUMA OpraHu4CCKUux
coequHeHnit A.M. BytiepoBa. YTiepoaHblil CKEIET OpPraHU4eCKOW MOJICKYJIBI.
KpaTtHOCTP XUMHUYECKON CBS3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpUAM3AIUIN
opOuTaneii aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

ctpoeHus Mosuekyin. ['omonoru. I'omonornueckuii psaa. MzoMepus u uzoMepsl

3.2

[lonatue o  ¢yHkuuoHanpHOW  rpynme. OpueHTanuoHHbIE  3(PQEKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kiaccuukanuym oOpraHuYeckux BemiecTB. HomeHkmartypa
OpPraHMYECKHUX COEIMHEHUN (CUCTeMaThyecKas) W TpUBHUAJIbHBIE Ha3BaHUS

BaKHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BEIICCTB

3.4

CBoOOAHOpaUKAIBHBIH W HMOHHBIM MEXaHW3Mbl peaknuu. I[loHsTHe O

Hykaeoduie u snekrpodune. [Ipapmio Mapkosaukona. [Ipasuio 3aiiiieBa

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA aJKAHOB: raJIOTEHUPOBAHKE, JETUAPUPOBAHUE,
TEPMUYECKOE PAa3JIOKEHUE, KPEKHHI, Hu3oMmepuszanus, ropenue. Ilomyuenue
ankaHoB. lluxnoankanel. Crneun¢puka CBONCTB IMKJIOAIKAHOB C MaJlbIM

pasMepoM IukIa. Peakiuu mprcoeIMHeHNs U PaJUKaIbHOTO 3aMEIICHHS

3.6

AnkeHbl. XUMHYECKUE CBOMCTBA: peaklUU MPHUCOCTUHEHHs (TaJOreHUpPOBAHUE,
TUIPUPOBAHUE, TUIPOTralOTeHUPOBAHUE, THIpaTalus), TOPEHUs, OKUCICHUS U
nonuMepuzaui. [IpomblieHHble M J1a0OpaTOpHBIE CIOCOOBI  MOJIyYEHUs

AJIKCHOB

3.7

AJkagueHbl. XMMHUYECKHE CBOWMCTBAa QJIKaJUEHOB: PEAKIUU MPUCOCTUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHMs U noaumepusanuu. Ilomyuenue




aJIKaIUCHOB

3.8

AnkuHbl. XMMUYECKHUE CBOMCTBA: PEAKIIMU MPHUCOCTUHEHUS (TaJlOTeHUPOBAHUE,
THJIPUPOBAHUE, THApATaIUs, THAPOTaJIOTCHUPOBAHUE) KAaK CIIOCO0 TMOIyYCHHS
MIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3amemenus. I'openue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHU JUIS CBApKH U PE3KU

MCETAJIJIOB. HpI/IMeHeHI/Ie alicTHUJICHa

3.9

Apenbl. XWMHYECKHME CBOWCTBa O€H30J1a: peakIUu  AJIEKTPO(PHIBHOTO
3aMeIIeHus, TNPHUCOEAWHEHHs (TMIpPUPOBaHUE, TaJOreHUpoBaHue). Peaxius
ropeHusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Tomyousa. [lomydenue OeHzoua.
OcoOEHHOCTH XWMHUYECKHX CBOMCTB cTHuposa. [lommmepusaius cTupoa.

CriocoOsl MosTydeHus U IpUMEHEHUE apOMaTHYECKUX YIIIEBO0POIOB

3.10

Crouptel. IlpenenbHble  OJHOATOMHBIE CHUPTHL. XHMMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME €  HAaTpUeM KaK CIOCOO0  YCTaHOBJEHHUS  HaJU4Us
THAPOKCOTPYNIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCO0  IMOJyYeHHUS
pacTBOPUTEIIEH, BHYTPU- U MEKMOJICKYJIIpHAs Aeruaparanus. Peaknus ropeHus.
[lonydyenue »oTaHoONa: peakuust OpOXKEHHS TUIIOKO3bl, TUApATallus HSTUJICHA.
OTUICHIJINKOIb U TJIMLEPUH KaK MPEeICTaBUTENH MPEAETbHBIX MHOTOaTOMHBIX

CIIUPTOB

3.11

@denon. XuMHUYECKHe CBOWCTBa (heHONa (peakiuu C HaTpueM, THAPOKCHIOM

HaTpusi, Opomom). [lomyuenne penomna

3.12

AJIB,Z[@I‘I/I,Z[BI. XHUMHUYECKHE CBOMCTBA MNPCACIbHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO TPYIIy (peakuus «cepeOpsHOro
3epkana», B3aumoaeicteue ¢ ruapokcuaoM menu (II). Ilomydenue mpeneabHBIX
aIbJIETUJIOB: OKHCIEHUE CHOUPTOB, TUApaTalus aleTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KECTOHOB. OcobeHHOCTH pCaKkuu OKUCIICHUA allCTOHA

3.13

KapOoHOBBIE KHCIOTHI. XWMHYECKHE CBOWCTBA MPENETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBONCTB MypaBbUHOU KUCIIOTHI.
HOHY‘-IGHI/IG Hp@I[GJIBHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCIICHUC
QIKAHOB, AJIKEHOB, TIEPBUYHBIX CIUPTOB, aJIbJIETHAOB. Briciue mpenenbHble U

HCIIPCACIILHBIC Kap60HOBBIe KHCJIOTHI

3.14

Cnoxnsle 3hupbl u Kupbl. CrHocoObl TONYYEHUS CIOXKHBIX A()HUPOB.
OOparumocth peakiuu sTepuduranuu. [IpruMeHeHHe CIOXKHBIX 3(QHPOB B
NUIIEBOM M map(roMepHON HPOMBIINIICHHOCTH. JKUpPBI Kak CIOXKHBIE 3(UpPHI
TJIMIEpUHA W BBICIIUX KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOWCTBA KHPOB:
THIPUPOBAaHUE, OKUCIEHUE. [HMApONM3, WM OMBUICHHE, JKUPOB KakK CII0CO0
MPOMBIIIJICHHOTO TOJYYEHHUsI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MbBUIA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCIOT

3.15

XWMHYECKHUE CBOMCTBA TIJIIOKO3Bl: PpEAaKUUU C Yy4aCTUEM CIIMPTOBBIX H




aJIBJICTUAHOM TPYII M MOJIOUHOKHCIOoe OposkeHue. [IpuMeHeHHe TIOKO3bI, €€
3HAUEHUE B KU3ZHEIEATEIBHOCTH OpraHusma. Jlucaxapuisl: caxapos3a, MajabTO3a.
BoccranaBnuBamoomue #  HEBOCCTaHABIMBAIOIIME aucaxapuisl. [uaponus
nucaxapunoB. [lonucaxapuael: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, IJIMKOTreHa W ILeJUnoso3bl. Pu3nueckue CBOHCTBAa KpaxMaiaa u
LEJUTI0N03bl.  XMUMHMUYECKHE CBOMCTBA Kpaxmaja: THApPOJIN3, KadeCTBEHHAs
peakuus ¢ MOJOM. XHMMHUYECKHE CBOMCTBA LEJUIIONIO3bL: THUAPOJIN3, MOTyYCHHE
a¢upoB 1eTONO3bl.  [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHUYe€CKHE OCHOBAHUSI: PEAKIMU C BOJOH, KUCIOTaMHU,
peakuuss TOpeHHs. AHUIUMH KakK [PEACTaBUTENb apOMAaTHYECKUX aMUHOB.
XUMHUYECKUE CBOWCTBA AaHWJIMHA: B3aUMOJCUCTBHE C KHUCIOTaMH, OpOMHOIA
BOJIOM, okucieHue. [lonmydeHue aMMHOB QJIKUJIMPOBAHHEM aMMHakKa U

BOCCTaHOBJICHHEM HUTPOIIPOU3BOIHBIX YIIIEBOJOPOJIOB

3.17

AMMHOKHCIOTBI U O€nKH. AMMHOKHUCIOTHI Kak aM(OTepHble OpraHUYeCcKHe
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasymoomue Oenku. XUMHUYeCKHue
CBOHCTBa OEJIKOB: TUIPOJIU3, JCHATYpalUsi, KAUeCTBEHHBIC (LIBETHBIC) PEaKIHH

Ha OenKun

3.18

CrpoeHue M CTPyKTypa MOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHHus: MouyieKyd. OCHOBHBIE CIOCOOBI TOJYYEHHUS BBICOKOMOJEKYIISIPHBIX
COEMHEHMI: peakIuy MOoJUMepU3alui U MoJuKoHAeHcanuu. Knaccudukanus

BOJIOKOH

3.19

Wnentudukarus opraHu4ecKuX COSAMHEHNHN. Penienne sKcrepuMeHTaTbHBIX

3aa4 Ha pacClioO3HaBaHNUEC OPraHNYCCKUX BCIICCTB

3.20

['enernueckas cBsI3b MEKY KJIaCCaMU OPTAaHUYECKUX COCIUHEHUN

XUMUS U )KU3Hb

4.1

Xumus B TIOBCeIHEBHOM xu3HU. [IpaBuma OezomacHOW paboOThI C E€AKUMH,

TOpHOYMMHU U TOKCUYHBIMHA BEIICCTBAMU, CPEACTBAMU OBITOBOM XMMHU

4.2

Xumus U 310poBbe. XUMUS B MEAULIUHE. XUMUS U CEJIbCKOE X035MCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTH. XUMHSI W DHEPreTHKa: MPHUPOJHBIA W TOMYTHBIH HEe(PTIHON
ra3bl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH H e€ mepepadboTka (MPUPOTHBIC

VCTOYHUKH YTIJIEBOIOPOJIOB)

43

XUMHST ¥ DIKOJOTUS. XHUMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelpl U €ro
nocaenctBus. Oxpana ruapocdepsl, MOUYBBI, aTMochepsl, (GIopsl U ¢GayHbl OT
XMMHYECKOTO 3arps3HeHus. [Ipobimema OTXOMOB M MOOOYHBIX MPOIYKTOB.

AJ'II)TepHaTI/IBHBIe HNCTOYHHUKHU SHCPTHUU

4.4

O6H_II/IC MNpEACTAaBICHUA O MPOMBIINIJICHHBIX crocobax IMOJIYYCHHUA XHUMHYCCKHUX




BelIecTB (Ha TMpUMEpe MPOM3BOJACTBA aMMHAaKa, CEpHOW KHUCIOTHI). UEpHas u
uBetHas  metauryprus.  CTEksi0 M CWIMKaTHas  IPOMBIIUIEHHOCTb.

[IpombinieHHass ~ opranuudeckas  xumusa.  CpIpb€ I OpraHUYECKOU

MIPOMBILIIEHHOCTH
5 Tumnbl pacy€THBIX 3a1a4
51 Pacuérbl Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
. BEIIIECTBA, Macce WK 00BEMY OHOTO U3 YUAaCTBYIOIIMX B PEAKIIUU BEIIECTB
52 Pacuérel TerioBoro adexra peakun
53 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKIIUAX
5.4 Pacuérer macchl (00bE€Ma, KOMMUECTBA BEIIECTBA) MPOAYKTOB PEaAKIIHH, SCIIH
' OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer MmaccoBo# mii 00BEMHOI JOU BBIX0/1a TPOAYKTA PEAKITUH OT
' TEOPETUYECKU BO3ZMOXKHOTO
Pacuérer macchl (00bE€Ma, KOMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CITH
5.6 | 0omHO W3 BEIIECTB JaHO B BUE PACTBOPA C ONMPEACIEHHOM MacCOBOM noei
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ncnonab30BaHNEM MOHITHI «MacCcoBast OIS, «MOJISIpHAs
. KOHIIEHTPALUs», «PACTBOPUMOCTb
Haxoxnaenue MonekynspHOil (popMysIbl OpraHMUeCKOro BEIIeCTBa M0 €ro
5.8 | IJIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIMX B €r0 COCTaB, MIIH O

MIPONYKTaM CTOPaHUs




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






