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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma o XMMUU Ha YPOBHE CpeAHEro oluiero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akona or 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
benepanbHOI oOpa3oBaTelbHON porpaMMbl CpEIHEro o011ero
oopazoBanusa(POIl COO), npencraBieHHbIXx B DepepanbHOM roCyJapCTBEHHOM
oOpazoBarensbHoM ctanaapre COO, c¢ yuérom Konmenmuu mnpenoiaBaHus
y4eOHOro mnpenMera «XuMHUs» B 00pa3oBaTelIbHbIX OpraHusauusax Poccuiickoi
Qenepauuy, peaTU3YIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOIOKeHU «CTparernn pa3BUTHS BocnuTaHus B Poccuiickoi
O®enepanuu Ha niepuon a0 2025 roma» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XYUMHS Ha YpOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAaydyHOro oOpa3oBaHus ywamuxcs 10-11  kmaccos.
N3yuenue mpeamera, peanmsyemMoe B yCIOBUAX (P dEpeHITMPOBAHHOTO,
npouIbHOrO OOy4YeHMs, TPU3BaHO OOecmeunTh O0O0Ie00pa3oBaTENbHYI0 |
OOIIEKYJIBTYPHYIO TIOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aZanTayy UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU B COIUYME, a TAKKE IS
NPOJOJKEHUsT OOY4YEeHHS B OpraHu3anusx MpodecCHOHAILHOTO OO0pa30BaHUs, B
KOTOPBIX XUMUS SIBISIETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpaMmme mno XuMHM Ha3Hau€HUE TMpeaMeTa «XHUMHS» IOJydaeTr
NOJPpOOHYI0 ~ MHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIIOJATarOIIMMHU
nonoxeausimu ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH IIEJEH, COMepKaHus,
pe3yabTatoB OOy4YeHUs M TpeOOBaHUN K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCS CJICAYIOIIME BBIMOJIHSAEMBIE MPOTPAMMOM IO
XUMUH (PYHKIIHH:

e HH(pOPMAIMOHHO-METOANYECKAsl, peaau3ainus KOTOpOH oOecreynBaeT
NOJIyYEHUE NPEJICTABICHUA O LENAX, COAEpPNKaHWUU, OOIIel CTpaTeruu
oOy4eHUs, BOCTUTAHUS U PA3BUTUS 00YUaIOIMIMNXCS CPEACTBAMHM MIpEAMETa,
M3y4aeMOro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TUIAHUPYIOILIAs, KOTOpas pe1ycMaTpUBaET
OIpE/ENICHHE: MPUHLHUIIOB CTPYKTYpUPOBAHUS W TOCIIEIOBATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTUK; TOJIXO0J0B K (HDOPMHPOBAHUIO COACPIKATEIHHON OCHOBBI
KOHTPOJISI U OLIEHKHM O0pa30BaTENIbHBIX JIOCTHKEHHUM O0OydJarommxcs B
paMKax WTOTOBOM arrecTalud B (OpME €IUHOr0 TOCYJapCTBEHHOIO
HK3aMEHA M0 XUMHUH.

[Iporpamma aJis yriyOnEHHOTO U3YYCHUS] XUMUH:



e YCTaHaBJIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COEp)KaHHUE, 005S3aTeIbHOE
JUIT W3y4eHUS B paMKax OTHACIbHBIX TpoduiIeH, NpeaycMaTpuBaeT
pacrmpeneneHue M CTPYKTYpHpPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJZIepPKaTeNbHBIM JIMHUSIM/Pa3ienaM Kypca;

e Ja€T NPHUMEPHOE pacHpeleieHUue Y4eOHOro BPEMEHH, PEKOMEHIYEMOro
JUTSL U3yYEHUS OT/ICIIbHBIX TEM;

e TMpeaJiaraeT MPUMEPHYIO TIOCIEIOBATEIbHOCTh H3Y4YEHUS y4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKHM MOCTPOCHHS Kypca, BHYTPHUIIPEAMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JAET METOJUYECKYIO MHTEPIPETALMIO IEJIeH U 3aJlay U3y4yeHUs MpeameTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHUs, COJEPKATEILHOW XapaKTEPUCTUKHU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
POrpaMMBbl CpEIIHETO o01u1ero oOpa3oBaHuUs (JINYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKXe C y4€TOM OCHOBHBIX BHJIOB
yueOHO-TIO3HABATENbHBIX JCHCTBHI  00ydYalomerocs IO OCBOCHHUIO
COJIEpP KaHMSI PEMETA.

[To BceM Ha3BaHHBIM TO3UIUSAM B IMPOrpaMMe MO XHUMHH MPEayCMOTpeHa
NPEEMCTBEHHOCTh C OOy4YeHHMEM XWMUU Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TMpeaelaMd YCTAHOBJIEHHOW MpPOrpaMMoll MO  XUMHUU
00s3aTeNIbHON (MHBAapUAHTHOW) COCTABJISIONIEH COJEp:KaHMs yueOHOro mnpeamera
«XuMHs» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi JIOJDKHA OMPEIENSIThCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO
npoduiss 00yyeHusl.

B coorBerctBuM ¢ koHuenryanbHbiMH nosoxeHusmu PI'OC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOr0 M yriayOJE€HHOTO YPOBHEH B CHCTEME
muddepeHITMpOBaHHOI0 OOYYEeHHSI Ha YpPOBHE CpeIHero oOmero oOpa3oBaHUs
XUMHUSI Ha YpPOBHE YINIYOJIEHHOIO W3Y4YEHHUS HaNpaBlIEH Ha peaju3aluio
OPEEeMCTBEHHOCTH €  MOCJIEAYIOUMM  JTalloM  MOJYYEHUS  XMUMHUYECKOTrO
oOpa3oBaHHs B paMKaxX W3YYECHHS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUINH B By3aX M OPTaHHU3AIUSAX CPEIHETr0 MPOodecCHOHaTLHOTO
oOpa3zoBaHus. B 53TOl cBA3M u3ydeHHE MpeameTa «XHUMHSI» OPUEHTHUPOBAHO
NPEeUMMYIIECTBEHHO HAa  pacllUpeHue U  yriayOJdeHue TEOpEeTUYECKOW U
MPAKTUYECKON MOJITOTOBKH 00YyYaronuxcsi, BEIOPABIINX OMPEACIEHHBIA MPOPUITH
00y4eHMsI, B TOM YHCJIE C NEPCIEKTUBOM MOCIEAYIONIEr0 NOJTYYEHHUS] XHMHUYECKOTO
o0Opa3oBaHus B OpraHU3alusax mpodeccuoHanbHOro oopasoanusi. Hapsany ¢ atum,
B cBere TpeboBannit ®I'OC COO k mIaHHpyeMbIM pe3yjbTaTaM OCBOCHHS
dbenepanpbHONl 00pa30BaTEIIbHOM IPOrpaMMBbl CPEIHETro OO0IIero 00pa3oBaHUs
U3y4YeHHE IMpeaMera «XUMHUsS» OpPHUEHTHPOBAHO TaKKe Ha pelIeHHe 3a/1ay



BOCTIMTAHUSI U COIMAIBHOTO Pa3BUTHs OOyJarommxcsi, Ha (OpMHUPOBAHHE y HUX
OOIICHHTENIEKTYIbHBIX YMEHUH, YMEHHIA palMOHATU3alUd Y4eOHOTrOo Tpyaa |
00OOLIEHHBIX  CIIOCOOOB  JEATENBHOCTH, HUMEIOIMIMX  MEXIUCIUIUIMHAPHBIH,
HAINPEIMETHBIN XapakTep.

CocraBngomuMy peaMeTa «XUMHUsS» Ha YPOBHE YrayOJIEHHOTO U3Yy4YECHHUS
ABIAIOTCA  YriyOnéHHble Kypchl — «Opranundeckas xumusi» U «OOmas u
Heopranundeckas XxuMus». [Ipu omnpeneneHnn mMoaxoa0B K 0TOOPY U CTPYKTYpPHOI
OpTaHM3alMM COAEPKAHMUA OSTUX KypCOB B MPOrpaMMe IO XHMHU 3a OCHOBY
npusATel nojoxkeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOJEHHOTO
YPOBHEH U3yueHUs NPEAMETA.

OcHoBYy coaepxkaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u
HEOpPTaHWYeCcKasi XUMHS» COCTAaBISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUH U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yY€HHUs IpeaMera. JTa cucrema
3HaHUU TIOJy4yaeT OIpeneI€HHOEe TEOPETUUYECKOE JIOMOJIHEHHE, IO3BOJISAIOLIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIINI 00BEM  (PaKTOIOTMUECKOTrO
maTepuana. Tak, Ha yrIyOJI€HHOM YpOBHE H3yUeHHUs NpeaMmera obecredeHa
BO3MOXKHOCTh 3HAYUTEILHOTO YBEIMYEHUS O00bEMa 3HAHUH O XUMHUYECKHUX
AJIEMEHTaX U CBOWCTBAaX MX COEAMHEHWHM HAa OCHOBE PAaCIIUPEHMsI U YIIIyOJIEHUS
OPEICTaBICHUNA O CTPOCHHM BEIIECTBA, XMMHUECKOH CBA3M M 3aKOHOMEPHOCTSX
NPOTEKAHUS PEAKINA, PACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKON KUHETHKU
U TepMoAWHAMHKH. I3yuenue mnepuoamdeckoro 3akoHa u Ilepmoguueckoit
CUCTEMbl  XMMHYECKHUX  DJJEMEHTOB  0a3upyercss  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKHUX IMPEACTABICHUIX O CTPOSHUH aToMa. XMMUYECKasi CBS3b
OOBSICHSIETCS] C TOUKH 3PEHUS SHEPTeTUUECKUX M3MEHEHUH MpH e€ 00pa30BaHUU U
pa3pyllieHuH, a TaKXKe ¢ TOYKH 3PEHHUsS MEXaHU3MOB e€ oOpa3oBaHus. M3yueHue
TUIOB  peakuuil  jgomonHsercd  (OPMUPOBAHMEM  NPEACTaBICHUH 00
AIIEKTPOXUMUYECKUX MPOIECCAX U IEKTPOIU3E PACIIaBOB U PACTBOPOB BEILIECTB.
B kxypce opranmdeckoil XMMUU MPH PACCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTHU
COCJIMHEHUN yaemnsieTca oco00oe BHUMaHHUE BONPOCaM 00 3JEKTPOHHBIX 3P deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIHi.

Ocoboe 3HayeHHWEe UMEET TO, YTO Ha COAEepXKaHHE KypCOB XHUMHUU
yrayOJaE€HHOTO YPOBHS U3YUEHHUS JIs KIACCOB OIMpPEAEIEHHOro npoduis (rj1aBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep JOMNOJIHEHMH K oOmeld cucreme
OpEeIMETHBIX 3HAHWM) OKa3bIBAIOT BIMSHHME CMEXHbIE MpeAMeThl. Tak, Hampumep,
B COJIEpP’KaHHUM TMPEAMETa NIl KJIACCOB XUMHUKO-(DH3UIECKOTO Mpoduist O0IbInoe
3HaueHUuEe OYIyT MMETh 3JEMEHThl yueOHOro marepuaina no obmei xumuu. [lpu
U3YYEHUU IIpeIMeTa B JIAHHOM CJy4yae akLEeHT OyJeT cJlielnaH Ha OOILHOCTb
METOJIOB MO3HaHUs, OOITHOCTh 3aKOHOB M TEOPUN B XMMHH U B (PU3UKE: aTOMHO-
MOJIEKYJIApHasi Teopusi (MOJIEKYJsIpHAs TeopHus B (U3UKE), 3aKOHBI COXPaHCHHS



MacCcbl M DHEPIrUM, 3aKOHBI TEPMOJMHAMUKH, JJEKTPOJIM3a, MNPEICTABIEHUS O
CTPOEHUH BELIECTB U IPYTOE.

B TO e BpemMsa B COIEpKAHMM IpeIMETa Uil KJIacCOB XHMMHKO-
Oounonornyeckoro npoduist OONbIINI YAETbHBIM Bec OyaeT MMETh OpraHHYecKas
xumusi. B 3TOM cioydae mpemocTaBiseTCs  BO3MOXKHOCTH  Jid  Oosee
OOCTOATEIBHOIO  PACCMOTPEHUS XUMHUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOAST, K MpHUMEpYy, TaKHUe
CTPYKTYPHbIE€ KOMIIOHEHTBI, KaK JMOUABI, OEJIKH, YIIeBOAbl, HYKIECHHOBBIE
KHCJIOTBI U Apyrue. IIpm 3ToOM 3HaHUSA O COCTaBE M CBOMCTBAX IPEICTABUTENEH
OCHOBHBIX KJIACCOB OpPraHWYECKHX BELIECTB CIIY)KAaT OCHOBOM Uil HM3YyYCHMS
CYLIHOCTHU IPOLECCOB (DOTOCHUHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢opmupoBaHHS OCHOB HAy4YHOIO MHMPOBO33PEHMS, OCBOCHHMS
00LIEHAyYHbIX METOJIOB TO3HAHHUSA U OIBITa MPAKTUYECKOTO MPUMEHEHUS HAYUHbBIX
3HaHUU H3y4YeHHe MpenMera «XHUMHs» Ha yriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEJIMETHBIX CBA3SIX C Y4YEOHbIMHM IMpeIMETaMH, BXOJASIIMMU B COCTaB
npeAMETHbIX oOnactell «EcTecTBEHHO-HAy4HbIE MpPEIMEThbD», «MaTeMaTuka u
uHpopmaTrka» 1 «Pycckuii A3bIK U JIUTEPATYPaAY.

IIpn usydeHun yueOHOro mnpeamera «XUMHsS» Ha YIIIyOJIEHHOM YpOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOT'O U CpPEIHEro o0Imiero oopazoBanus (Ha 6a30BOM
YPOBHE), 3a7aueil NEPBOCTENEHHONW 3HAYMMOCTH SBIISIETCS (POPMUPOBAHUE OCHOB
HAyKM XUMHUU KaKk O0OJIACTU COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKOM
JEATENbHOCTH YEJI0BEKA M OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYyJbTYpHI. Pemienne
ATOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YEHHs TNpeaMeTa MpeArnonaraet
peanu3anuio TaKux LeNeH, Kak:

e (opmMupoBaHHEe TpPENCTABICHUN: O MaTEpUATBLHOM E€AUHCTBE MMpAa,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUU IPUPOLBI, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK W €€ Belylled poiau B oOecreuyeHUuu
YCTOWYMBOI'O  pPa3BUTHSA  YEJOBEYECTBA: B  PEIIEHUH  MpoOiemM
HKOJIOTMYECKOM, IHEPreTUYecKON M MUILEeBON 0€30MacHOCTH, B Pa3BUTHH
MEJIULIAHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBbIX HCTOYHUKOB YHEPIUH, B
o0ecrieueHur paroHaIBLHOTO MPUPOJONONb30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KYyJIbTYphl YEJIOBEKA, a TAKXKE 3KOJOTMYECKU
00OCHOBAaHHOT'O OTHOUIEHUS K CBOEMY 3/J0POBBIO U IPUPOJHON CPELE;

e OCBOCHME CHCTEMBl 3HAHUM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIOIICH eCTeCTBEHHO-HAYYHON KapTHHBI MUpa: PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB U TEOPUU XUMHMH, COBPEMEHHBIX IPEICTABICHUN O
CTPOEGHMM BELIECTBA HA pPa3HbIX YPOBHSIX — aTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKaHWs XMMHUYECKMX PEAKLIHM, O



XUMUYECKOM PaBHOBECHH, PACTBOpaxX M JUCIEPCHBIX CUCTEMAaxX, 00 00IIMX
Hay4HBIX MIPUHIIMIIAX XUMHUECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00 yJarommxcs OCO3HAHHOT'O IMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYCCKHX 3HAHUN I OOBSICHCHUS
KJIFOUEBBIX HJAEH W TpOoOJEM COBPEMEHHON XUMHUH, JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAMOTHOI'O PEIIeHUs MPo0IeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHUS,
aHaJIN3a U OLICHKH C MO3UIMHA DKOJOrHYeCKON 0€30IMacHOCTH IOCIIEACTBUM
OBITOBO M TPOU3BOACTBEHHOM JEATEIbHOCTH YEJIOBEKA, CBSI3aHHON C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIONIb30BAaHUEM U  IMepepadoTKon
BECIIECTB;

yriyOJieHue  TpEeACTaBICHHM O  HAydyHbIX  METOJaX  IO3HAaHUf,
HEOOXOMUMBIX [IJII TPUOOPETEHUS] YMEHHUM OPUEHTHUPOBATHCS B MHpPE
BEIIECTB U OOBSACHEHUS XHMHUYCSCKHX SBJICHUM, HMEIOIIMX MECTO B
MIpUPOJE, B MPAKTUUYECKOU JIESITEILHOCTH U TTIOBCEAHEBHOM KU3HHU.

B mnnane peanuzanuM MEpBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX
GYHKIUI [IEJIOCTHOW CHUCTEMBbI CpEeIHEro oOIero oOpa3oBaHUs NPU H3YUYCHUU
npenMera «XuMUs» Ha  yIIyOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
IpUOOPETAIOT TaKKE IEH | 3a7a91, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIICHWHA TPUPOIBI,
YBOXEHUS K TIPOIECCY TBOpYECTBA B 00JIACTH TEOPETHYECKUX U
NPUKIAJAHBIX HCCIEOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllUM K OOYYEHUIO U TMO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAaHUIO  HAa  OCHOBE  YCBOCHHS
OO0IIIeYeTTOBEYECKUX IIEHHOCTEIH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIIEKTYATbHBIX U TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (pOpMHUpPOBaHME Yy HHUX CO3HATEIBHOTO
OTHOIIICHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHUIO YCTEITHOM MPOoheCCHOHAIIBHOM M OOIIECTBEHHOM AeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
310pOBOM 00pa3e XKU3HH;

dbopMHUpOBaHME YMEHUH M HaBBIKOB Pa3yMHOI'O MPUPOJOMNOIL30BAHMS,
pa3BUTHE IKOJIOTMUECKON KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIECTBEHHO-
MTOJIE3HOM IKOJIOTMYECKOMN AEATEIbHOCTH.

OO0m1ee 4KciIo 4acoB, MPEAYCMOTPEHHBIX JJIsI U3YUYCHUSI XUMUU Ha YIIIyOJIEHHOM
YpOBHE CpeliHero odiiero oopasoBanus, cocrarisier 204 yacos: B 10 kiacce —
102 gaca (3 gaca B Henenmo), B 11 kmacce — 102 gaca (3 yaca B Henesto).



COJAEP XAHME OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYeCKON XMMHUM.

IIpenMer w® 3HAYeHHWE  OPraHUYECKOM XMMHUHM, NPEACTABIECHUE O
MHOr000pa3uu OpraHuYeCKUX COCTUHEHU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepojia: OCHOBHOE M BO30YXKIEHHOE
cocTosiHUsI. BalleHTHbIE BO3MOKHOCTM aToma yrjiepoja. XHMHUYEcKas CBsI3b B
OPraHWYECKUX COCNMHCHHUSX. THWIBI THOpHUIM3AIMK ATOMHBIX opOwuTanei
yriepoaa. MexaHu3Mbl 0Opa3oBaHUsl KOBAJICHTHOM CBsi3U (OOMEHHBIN U JTOHOPHO-
aKIIENTOPHBIN). THIBI TEPEeKpbIBAHUS aTOMHBIX OpOUTaNe, ©- W T-CBS3U.
Onunapnasi, 1BOitHas U TporHas cBsi3b. CrocoObl pa3phiBa CBSI3€H B MOJIEKYJax
opranuueckux BenlecTB. [loHarue o cBoOOAHOM paaukane, HykJIeopuiae u
anexTpodure.

Teopuss cTpoeHHMss oOpraHudeckux coeauHenuit A.M. bByrinepoBa u
COBPEMEHHBIE NIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPHHU CTPOCHHUS
OpraHUYeCKUX COEAUHEHUH. MomneKkynspHble U  CTPYKTYpHbIE  (POPMYIIBI.
CtpykTypHble (OpMyJbl  pa3iuYHBIX BHUIOB: pa3BEPHYTas, COKpaliEHHas,
ckenerHas. M3omepus. Bunabl #30Mepuu: CTPYKTypHas, HNPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(H(HEKTHI B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
U Me30MepHBbIN 3P PEKTHI).

[IpeacraBnenre o kinaccupuKaMKU OpraHuyeckux BemiecTB. llonsTtue o
dbyHkimoHanbHoM rpymnmne. ['omomnorus. 'omonornyeckue psaapl. Cucremaruueckas
HOMeHKIaTypa opranumdeckux coenuHeHui (IUPAC) u TpuBmanpHBIC Ha3BaHUS
OTZIENBbHBIX IIPEACTABUTEIICH.

OcobOeHHocTH W Kiaccuukanus opraHuYecKux peakuuid. OKHUCIUTETHHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUHA B OPraHUYECKON XUMUMU.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB W MX IPEBPAILCHUMN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYecKHX BEIIECTB W MaTepuajamMd Ha HUX
OCHOBE, OIBITHl N0 TPEBPAIICHUIO OPraHUYECKUX BEIIECTB NPH HATPEBAHUU
(mnmaBneHue, OOYrJIMBaHHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJEIEH MOJIEKYI
OpPraHUYECKUX BEUIECTB.

YrieBoaopoasbl.

Ankanbl. ['oMomoruueckuil psij ankaHoB, o01Iast popmylia, HOMEHKIATypa U
M30MepUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYJ aIKaHoB, SP-
ruOpuan3anys aToOMHBIX OpOuTanei yriepoaa, o-cBs3b. PuU3NUYECKHe CBOWCTBA
AJKaHOB.



XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKUHUW 3aMELICHUs, HU30MEPHU3ALINH,
JEruAPUPOBAHUS, ITUKIM3AlMK, TUPOJIN3a, KpeKuHra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEaKINil paIMKaJIbHOI'O 3aMEILICHMUS.

Haxoxnenue B npupope. CriocoObl MONTyYEeHUs] U TPUMEHEHHUE AJIKAHOB.

Huxnoankanel. O61as ¢popmysna, HOMEHKIAaTypa U uzoMmepus. OcoOeHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOIAH, IMKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTAH, IMKJIOTEeKCaH) MUKI0aJKkaHoB. CrocoObl MOJTyYeHUs |
MPUMEHEHUE ITUKIJIOATKAHOB.

Ankenbl. ['omosiorudeckuil psii ajakeHoB, ooOmias (opmylia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, SpP’-
rudpuau3anus aTOMHBIX opOutanei yriepona, o- U m-CcBs3u. CTpyKTypHas u
reoMerpuyeckas (muc-TpaHc-) wuzoMepus. @OU3NYECKHE CBONCTBA AJKEHOB.
XUMHUYECKHE CBONCTBA: PEaKIMU MPUCOSAUHEHMUSI, 3aMEIICHUSI B O-MIOJIOKECHUE
IpU ABOMHOM CBSI3H, mojauMepu3auumu U okucieHus. [IpaBuno MapkOBHHKOBA.
KadecTBenHble peakiuu Ha JBOWHYIO CBsI3b. CIOCOOBI MOTyYeHUS U TPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukarusi ankajgueHoB (CONPSHKEHHBIC, U30JIMPOBAHHBIE,
Kymynuposaruwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenuuenune. [lonumepuzanus
CONpsKEHHBIX TUeHOB. CrOcoObI MOTYyUYEeHHS U TPUMEHEHHUE aJIKAIUEHOB.

Ankunbl. ['oMonmoruueckuii psiji alkKUHOB, 0011ast opMysia, HOMEHKIIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKWHOB, SP-
rudpuau3anus aTOMHBIX opOuTanei yriepoma. Ou3WdyecKkrne CBOWCTBA aJIKWHOB.
XUMHUYECKHE  CBOWMCTBA:  peaklMu  NPUCOCAUHEHHUs,  JUMEpU3allud U
TpUMepHU3allui, oKuciaeHus. KucioTHple CBONCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBsi3b. KauecTBeHHBIE peaKIMy Ha TPOHUHYIO CBsI3b. CIIOCOOBI MONTYYEHUS
Y IPUMEHEHUE AIIKUHOB.

Apomarnueckue yriieBoaopozasl (apensl). ['omonormyeckuid psii apeHoOB,
oOmast popMysa, HOMEHKIIATypa U U30MEpUsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. DU3HMYECKHE CBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH30J1a M €r0 TOMOJIOI'OB: PEeaKIuy 3aMeIleHNs B OEH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJTHOM paJIMKaje, PEakiuu MNPUCOCIUHECHUS, OKHCJICHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpUEHTUPYIOLIEM JIEHCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe aJKWIbHBIX PAJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHUHO- W HHUTPOTPYIIBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOUCTB cTupoia. [Tomumepuszanus ctuposna. CrocoObl moydeHus u
IIPUMEHEHUE apOMATUYECKUX YTIIEBOJIOPOJIOB.

[Ipupoansiii ra3. [lonytaeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KamenHs1il yroias u mpoayKTsl ero nepepadorku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KaTaAIUTHUYECKU), pUPOPMHUHT, MUPOJIU3.
[IponykTel nepepaboTku HEDTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMHU YIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJOPOOB. Peakuuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIIY, HUTPOrPYMMNy, IUAHOTPYIIILY,
amuHoOrpymnmy. JlelicTBue Ha TajJOreHIPOU3BOAHBIE BOJHOIO W CHUPTOBOTO
pactBopa 1i€noyu. B3auMopeicTBHEe IUrajgoreHaJKaHOB C MarHUE€M U IUHKOM.
[TonsiThe 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanne
rajOreHIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHKE W TMpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEIIECTB M HX NPEBpaALICHUN:
u3y4yeHrue (PU3NUYECKUX CBOMCTB YIII€BOJIOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJAOpOAOB Pa3IMUHBIX KJIacCoB (oOeciBeurBaHUE OpPOMHON WU
MOJHOW BOJIbI, PAacTBOpA IEpMaHraHaTa KaJjihs, B3aUMOICHCTBUE AalETUJIIEHA C
aMMUA4YHBIM pacTBOpoM oOkcuzaa cepedpa(l)), kadecTBeHHOE OOHapy)KEHHE
yriepoja M BOJIOPOJa B OPraHMYECKUX BEIECTBAX, IOJIYYEHUE HTWICHA U
U3Y4YEHHE €ro CBOMCTB, O3HaKOMJieHHE C KojulekuusMu «HedTb» u «Yromwy, C
oOpa3llaMM TUIaCTMAacC, KaydyKoOB M PE3UHbI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U rajOr €HNPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kucaopoaconep:kanue oprannyeckue coeMHeHH.

[Ipenensubie omgHOaTOMHBIE CcnUpThl. CTpoeHHE MOJEKysl (Ha MpuUMepe
MeTaHoJla M JTaHona). ['omonorumueckuit psan, oOmas dopMyna, H30MepHs,
HOMEHKJIaTypa W kinaccudukanus. Dusudyeckne CBOWCTBA  MPEISTHHBIX
OJIHOATOMHBIX CHUPTOB. BoJopoaHble CBSI3M MEXAYy MOJIEKyJIaMU CIHUPTOB.
XWUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIIeHUs, JerujapaTaldd, OKHUCJIEHUs,
B3aUMOJCHCTBUE C  OpPraHUYECKUMU U  HEOPraHWYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakiys Ha OTHOATOMHBIEC CIUPTHI. JIeHCTBHE 3TaHOIA U METaHOoJIa
Ha opraHu3M uesnoBeka. CrocoObl MONy4YEHUs M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3dupbl, HOMEHKIaTypa U n3oMepus. OCOOEHHOCTH (PUBHYECKUX H
XAMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JSTUJICHIVIMKONL U TIULEpUH. Duznueckue U
XUMHYECKUE CBOMCTBA: PEAKLIUH 3aMEIIECHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKUMHU KHUCJIOTaMHU, KayeCTBEHHasi pEaKlus Ha MHOTOATOMHBIE
ciupthl. [IpencraBienne 0 MexaHW3Me PEaKIUid HYKICOPWIHHOTO 3aMEIICHHUSI.
HeiictBue Ha opraHuzM denoBeka. CrocoObl MOJAy4YeHUsS UM [PUMEHEHHUE
MHOI'OATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJIEKYJbl, B3aMMHOE BIUSHUE THIPOKCOTPYINbl H
O0enzonbHOro sAnapa. dusmueckue cpoiictBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBOMCTB (eHona. KauecTBeHHble peakuuu Ha QeHod. TokcHYHOCTH (eHona.
CnocoObl nonydenust v npuMenenue penona. denonpopmanpaeruinas cMoia.

KapOonunbHble COeTMHEHHS — aJIbJIETUIBI U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOUM TPYMIBL. ['OMOJIOTHUYECKHE PSIIBI albIACTUIOB U KETOHOB, OOIIast
dbopmyna, uzoMepus U HOMeHKIatypa. DuU3nMyecKre CBOWCTBA allbJCTUIIOB U
KETOHOB.  XMMHWYECKHE CBOMCTBAa  albJETMIOB M  KETOHOB:  pEaKUUU
npucoenrHeHnsa. OKUCIEHUE albJeru0B, KAYECTBEHHbIE PEAKIIMU Ha aJIbIETHUIbL.
CnocoObl ToNTy4eHHs U IPUMEHEHHE aJIbJErU10B U KETOHOB.

OIHOOCHOBHBIE TpeeNbHbIE KApOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIaTypa. Pu3nyeckue cBocTBa
OJTHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BoIOpOmHBIE CBSI3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOMCTBA: KHCJIOTHBIE CBOMCTBA,
peakuus HTepuPUKaLUU, PEAKIUUd C YYaCTHUEM YIJIEBOAOPOAHOrO paaHKaia.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHIL. [loHSATHE O TPOUZBOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3dupax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOICTB HENpEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCIIOT,
JUKapOOHOBBIX KHUCIIOT, THMJIPOKCUKAPOOHOBBIX KHUCIOT. lIpencraBurenu BhICHIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJIbMUTHHOBAsS, OJEUHOBAS, .JUHOJEBAS,
JUHONEeH06as KUCIOThI. CrocoObI OTyUYeHUs U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxusble 3¢pupsl. ['oMmonoruueckuil psia, oOwas (opmyna, U30MEpHUS U
HOMeHKIaTypa. dusnueckue U XUMHUYECKHME CBOWMCTBA: THUAPOIU3 B KUCIOW U
LIEJIOYHOU Cpee.

Kupswi. Ctpoenne, Hpu3nMUecKrue U XUMHUUECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCIION U 1iesouHor cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIIUX OCTaTKU
HeTpeAeIbHBIX JXUPHBIX KUCIOT. JKuphl B ipupo/e.

Mp114 KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

O6mras xapakTepucTuka yriaeBoaoB. Kinaccudukarus yrieBogoB (MOHO-, AH-
U Toyicaxapujibl). MoHocaxapujbl: TJI0K03a, (PpykTo3a, TrajiakTto3a, pudo3a,
ne3okcupu6o3za. dusnyeckne CBOMCTBAa W HaxoxaeHue B npupoge. Dorocunres.
XUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
TPYNI, CIHPTOBOE W MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHHWe TIIOKO3bI, €€
3HAYECHUE B KUZHEAECATEIBHOCTH OpraHu3Ma. J(ucaxapuapl: caxapos3a, MajabT03a U
nakTo3a. BoccTtaHaBiMBarolne U HEBOCCTAHABIMBAOLIME Aucaxapuasl. ['uaponus
nucaxapuaoB. Haxoxnenue B npupojie u npumeHenue. [lonucaxapuabl: kpaxmai,
[JIMKOT€H W Heiunono3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmaia, TIJIMKOIeHa U
HEeUTt0I03bl.  PU3MUECKUE CBOWCTBA Kpaxmana M LEJUI0N03bl. XUMHUYECKHUE
CBOWCTBA Kpaxmaja: TMAPOJU3, KAYeCTBEHHAas peakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIN3, MOIydeHUEe >PUpoB Lemoiao3bl. [lonstue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUsS BEIIECTB W MX MpEeBpaIlCHUN:
PacTBOPUMOCTD Pa3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOIO CIHMPTA B aIbJETH]l HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE ATUJIOBOTO CHOUPTA JUXPOMATOM Kayivsi (BO3MOKHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJCTUIbl (C THUIPOKCUIOM
muammuHcepeopa(l) wu  rumpokcumom  meau(ll)), peakmus  raunepuHa
ruapokcugom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHUE pacTBOpa TIIIOKO3bI ¢ rujgpokcunoMm meau(ll), B3aumosnericteue
KpaxMajia C MOJIOM, PElICHHE SKCIEPUMEHTANIbHBIX 3a7a4 1mo TeMaMm «CrnupThl U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE YPUPHD.

A30Tco/iep:Kalue OpraHnyecKkue coenHeHmsl.

AMMHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anupaTuyecKue W apoMAaTHUYECKHUE; TMEPBUYHBIC, BTOPUYHBICE U TPETUYHBIC.
Crtpoennie monekys, obuias (hopmysia, U30MEpHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA aMnM(aTUUECKNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aNMMOJECHUCTBUE MNEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOMW.
Counu aJIKuIaMMOHHSL.

AHWIMH — TpPEACTaBUTENIb AaMHUHOB apomaTudyeckoro psana. CrpoeHue
aHwiMHA. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MOJieKyJie aHmwinHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJIyYeHUsT W TpUMEHeHHe anudaTudeckux amMuHOB. [lonmydyeHue aHwIMHA U3
HUTPOOEH30IA.

AmuHokucnoTel. Homenknatypa u uzomepusi. OTAelbHbIE TPEACTABUTENHN Ol
AMUHOKUCJIOT: TJWIUH, ajdaHuH. @DOuU3NYecKue CBOWCTBA aMUHOKHCIIOT.
XWUMHUYECKHE CBOWCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPTaHUYECKUX
COCJIMHEHUN, peakKiys TMOJMUKOHJICHCAIUU, O0pa3oBaHWE TMENTUIHON CBS3H.
buonorunueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak npupoansie monumepsl. [lepBuuHasi, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBa OEIKOB: THAPOJIMU3, JCHATYpaIus,
KaueCTBEHHBIE PEaKIUU Ha OCTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalCHUN:
pacTtBopeHue O€NKOB B BOJIE, JeHATypalusi OEJIKOB MpU HArpeBaHUU, IBETHHIC
peakuuu Ha O€NKH, pelIeHUWE SKCIEPUMEHTAJIbHBIX 3a7ad4 10 TeMaM
«A30TcoaepKalne OpraHUYecKue COCIMHEHUs» U «Pacnio3naBanue
OPraHUYECKUX COCITMHECHUN.

BrbicokoMoJieKyJIIpHbIE COeTMHEHUS.

OCHOBHbBIE MOHATUS XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUW: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNU, CPEAHSS MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TOJIUMETHIMETAKpUIAT, TOJUKapOOHATHI,
nonudTWIeHTepedTanar). Y THin3anuus 1 nepepadoTKa IIacTHKA.

DnacTOMEpHI: HATypaIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKu
(OyTamMeHOBBIN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CHIIUKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpoH U JaBCaH).

[Tonumepsr CIIEIUAJILHOTO Ha3HAYEHUs (TeduioH, KeBJIap,
AJIEKTPOIPOBOIAIIME TTOJIUMEPHI, OMOpa3iaraeMble OTUMEPHI).

OKCMEPUMEHTAIbHBIE METOJbl H3YUEHHS] BEIIECTB U HX NPEBpallcHUN:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
Kay4yKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3a7au 1o Teme «Pacrno3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxaenue wmosnekyisipHoil (QOpMyJsibl OpPraHUYECKOrO COCIUHEHUS TI0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXIACHUE
MOJICKYJISIPHOW  (DOPMYJIBI OPTaHWYECKOTO COCAUHEHUs 1o Mmacce (00béMy)
MPOJIYKTOB CrOpaHus, MO KOJHUYECTBY BeHIeCTBA (Macce, 00bEMY) MPOIYKTOB
peakIuyu W/WIW MCXOJHBIX BEIIECTB, YCTAaHOBJIEHHUE CTPYKTYpHOU (opMyIibl
OpPraHMYeCcKOro BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYEHHUsI, ONpPEACIICHUE JOJM BBIXOJa MPOAYKTa pPEaKUUU OT TEOPETUUECKHU
BO3MOKHOTO.

MexXnupeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMeTHbIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOW XUMHUHU B
10 kiacce OCyIIECTBISECTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, TPHHATBIX B OTACIBHBIX TIPEaMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MMOHSATHA: SIBICHUE, HAYYHBIN (DAaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccu(ukanus, HAOIIOJIEHHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJIE€Jb, MOJIEJTUPOBAHHUE.

®uzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKyJa,
IPHEPTeTUYECKUN YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (DM3MYECKHE BEITUYWHBI, C€IUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPIHs,
Macca.

buonorusi: kjeTka, oOpraHu3M, J3KocucTema, Ouocdepa, MeTaboIu3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA W TeTepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



dorocuHTe3, nbIXaHUE, OEIKH, YIJIEBOABI, KHUPbHI, HYKICHMHOBHIE KHCIOTHI,
(bepMeHTBHI.

['eorpadus: mone3nbie UCKOMaeMble, TOILIUBO.

TexHonmorusi: mNUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAJIBLHOTO IHUTAHUS,
MOIOIIIE CPECTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KIIACC

OBILIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX sjep. XUMHUECKU 3nemMeHT. M3oronsl. CTpoeHue
AJEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIE YMCJIA. DHEPreTUYECKUE YPOBHU U
noypoBHH. ATOMHbIe opOouTanu. Kinaccudukanus XuMU4ecKux 31€MEHTOB (S-, p-,
d-, f-amementsl). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM — OPOMTAISIM.
DneKTpOoHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHBIC KOH(HUTYypamuu HOHOB.
DIIEKTPOOTPULATEIBHOCTD.

[Tepuognueckuii 3akoH u [lepuognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
J.. MenneneeBa. CBA3b neproaUYecKOro 3akoHa u lleproguueckoil cUCTEMBbI
XUMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpUEeH CTPOECHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX DJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX M CIOXHBIX BEIIECTB IO TrpynnaMm M IepuoaaM. 3Ha4YCHHUE
nepuoanueckoro 3akona /.M. Menneneena.

XuMuueckass CBsi3b. BUIbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTayuimdyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJEHTHOM CBSI3M: OOMEHHBINM U
JIOHOPHO-aKIENTOPHBIA. DHEPTHs U JIMHA CBS3U. [10pHOCT, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHOW cBsA3U. KparHeie cBs3u. BopoponHas CBA3b.
MexXMOoNeKyIIpHbIE B3aUMOJCUCTBHS.

BajieHTHOCTP W BaJIeHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 2JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MPUMEPE COCTUHEHUM
3JIEMEHTOB BTOPOI'O MEPHOA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeAnHeHUsAX. CocTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTenb, JHUraHibl. 3HAYE€HUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XUMHH.

BemectBa  MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO  CTPOEHUA.  THIBI
KPUCTANIMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonsate o nucnepcHbix cucremax. Mctunueie pactBopsl. [Ipencrasienue o
KOJUTOMAHBIX pacTBOpax. CrocoObl BBIpAXKEHUS KOHIIGHTPAIMM PaCTBOPOB:
MaccoBasi J0Jis BEIIECTBA B PacTBOPE, MOJIApHAsl KOHILIEHTpanus. HacblllieHHbIe 1
HEHACHIIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTtamioruaparsi.



Knaccudukanys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX MPEACTABUTENEH HEOPraHUUECKUX BEIIECTB.

Knaccudukanms XuMuueckux peakiuii B HEOPraHUYECKOW M OpraHUYEeCcKOn
XUMUU. 3aKOH COXPAHEHMS] MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAILICHUS
SHEPIrUM MPU XUMUYECKUX peakiusax. TernoBbie 3P(HEKThl XUMUYECKUX PEaKIUM.
TepmoxuMUYECKHE YPABHEHUSI.

CKOpOCTh XMMHYECKOM peaKInu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (HaKTOPOB.
I'omoreHHbIe 1 reTeporeHHsle peakuuu. Katanus n kataau3aTopsl.

OGpaTtuMeblie 1 HeOOpaTUMbIE peakli. XUMHUYeCKoe paBHOBecue. KoHcTaHnTa
XUMUYECKOro paBHOBecUsl. (DaKTOpHI, BIHSIONIME HA MOJ0XKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpa, AABJIECHUE U KOHLIEHTPAIMU BEIIECTB, YYAaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [latense.

OnekTponauTuyeckass auccoruainus. CuiabHble U CJIa0ble 3JIEKTPOIUTHI.
Crenenp auccoumanuu. Cpena BOOHBIX pPAacTBOPOB: KHUCIOTHAas, HEUTpasibHas,
menoyHad. Bogoponueiii nokaszatens (PH) pactBopa. I'maponus coneit. Peakuuu
MOHHOT0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKHUCIICHUS.
Okucnurtenb W BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTAHOBIICHMS.
Baxnelmme OKUCIUTENM W BOCCTAHOBHTEIH. METOM JJIEKTPOHHOro OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIUIABOB BEILIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB W WX MPEBPAILCHUN:
pa3lioKEHHWE TMEPOKCUAAa BOAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTAIUTMYECKUX PEMIETOK, POBEICHNE PEAKIIMii HOHHOTO OOMEHa, OTIPEIEIICHIE
Cpeapl PacTBOPOB C MOMOIIBI0 WHIWKATOPOB, U3YYECHHUE BIIHSHUS Pa3JTUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIUU U TOJ0KEHHUE XHUMHYECKOIrO
PaBHOBECHSI.

Heopranuueckast xXumus.

[Tonoxenne HemeraiuioB B llepuoguueckoll cucremMe XUMHYECKHX
anemenToB /.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI UX aToMOB. duznueckue
CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAIJIOB (Ha MpUMEPE KHUCIOPOJA, CEPHI,
docdopa u yriepona).

Bonopon. ITlomydyenue, pusznueckne M XUMHUUYECKHE CBOMCTBA: PEAKIMHU C
METajulaMd M HEMeTajulaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. ['MApuUABL
TomIMBHBIE 3JIEMEHTHI.

l"amorensl. Haxoxmenwe B mpupojie, CocoObl MONy4eHHs, (pu3ndeckue u
XMMHYECKHE CBOMCTBA. ['asioreHoBomOpOAbl. BaxkHewe KUCIopoacoAep K ame
COEJIMHEHHUS TaynoreHoB. JlabopaTopHbie W TPOMBIILIEHHBIE CIIOCOOBI TOTYyUEHUS
rajgoreHoB. [I[pumeHenne rajoreHoB U UX COCIUHEHUM.



Kucnopoa, o3on. JlaGopatopHble W MPOMBIIUICHHBIE CIHOCOOBI TMOJTYYEHUS
kuciopoaa. dusnyeckue U XUMHUYECKHE CBOMCTBA U MPUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUABI U EPOKCHUIBI.

Cepa. Haxoxpaenwe B mpupojae, cCrmocoObl TONydeHHS, (U3NUECKHE W
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). CepHucras u cepHas KHCIOTHI M uX coid. OCOOCHHOCTH CBOMCTB
CEepHOU KUCIOTHI. [IprMeHeHne ceprl U €€ COeqUHEHUN.

Azor. Haxoxzaenwe B mpupoae, cHocoObl TMOMydeHHs, (QHU3NUECKHEe U
XUMUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcuabl azora. A30TUCTast U a30THAs
KHUCIOTHI U UX coiid. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [Ipumenenue azora
U €r0 COeIMHEHUN. A30THBIE yI00pEHUSI.

®ocdop. Haxoxnenue B mpupoje, cHocoObl MoydeHus, (puznueckue u
xumuueckue cBoirctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciota u e€ conu. Ilpumenenune Qocdopa u ero coenunenuii. docdopHsie
yI00peHus.

VYrnepoa, HaxoXJIeHWE B TNpUPoAE. AJIIOTPONHBIE  MOAU(DUKAIHH.
duznyeckue W XHUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepoaom. Okcup yriaepoma(ll), okcun yriepona(lV), yromapHast kuciora u eé
conmu. AKTHBUPOBAHHBIA yroyb, amcopOuus. DymiepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKu. IIpuMeHeHre MPOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJOM, U €ro
COE€IMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOMy4eHHs, (PU3UYECKHE U
xumuueckue cpoiictBa. Okcun kpemuusa(lV), kpeMHHeBas KUCIOTa, CUIUKATHI.
[Iprmenenne kpeMHus 1 ero coenHeHu. CTeKs0, ero nojiy4eHue, BUIbl CTEKIIA.

[Tonoxenne meraimioB B Ilepuoguueckon CUCTEME XUMHUYECKHUX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHHMsI DJIEKTPOHHBIX 000JI0YeK aTOMOB MeTamuioB. OOmue
¢usnueckne cBoicTBa MeTawioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METAJIIOB.

DNEKTPOXUMHUUECKUN psAJl  HampspDKeHud  MetauioB.  OOmue  crnocoObl
MOJIYYEHHUSI METaJIJIOB: TUAPOMETAITYPIus, MAPOMETAJUTYPrusi,
anektpoMeramtyprus. Ilonarue o kopposuum MeramioB. CnocoObl 3allUTBI OT
KOPPO3UHU.

O6mias xapakrepuctuka MmetamioB |A-rpynnel [lepuonnueckoid cucTeMsl
XUMUYECKUX OJJIEMEHTOB. Hartpwii u kanuii: mnomydeHue, (U3UYECKUe U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEHIECTB U UX COECAUHEHHU.

O6mas xapakrepuctuka meramioB |IA-rpynmer Ilepuogudyeckoit cuctemsl
XUMHUYECKUX AJIEMEHTOB. Maruuii W KaJblMii: TMoNydeHue, (u3ndeckue u
XUMUYECKUE CBONCTBAa, MNPUMEHEHHWE IMPOCTHIX BEIIECTB M HMX COEAUHEHUH.
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS.



ATOMHUHUI: TTONTy4eHHe, (PU3NUYECKUE U XMMUYECKUE CBOWCTBA, TPUMEHEHHE
POCTOr0 BEIIECTBA U €ro CcoeauHeHud. AmEOTepHbIE CBOWCTBA OKCHIA H
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmrast  xapakTepucThKa MeTauioB mo0ouHbIX moarpynm  (b-rpymm)
[Tepronnueckoi CUCTEMBI XUMAYECKHAX SJIEMEHTOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKkcuasl U
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U AMXpOMATHI, HX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHne Xxpoma.

Ou3nyecKkne M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUMU.
Baxwneiimue coenqunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) w
mapranua(VIl). Ilepmanranat kanus, €ro OKUCIUTEIbHBIE CBOMCTBA.

Ou3nNYeCcKne U XUMMHUYECKHE CBOMCTBA XKEJNe3a U €ro coenuHeHnil. OKCuasl,
ruapokcupl U conu xeneza(ll) u xxeneza(lll). ITonyuenue u npumeHeHue xene3a
U €ro CIUIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonydyenue u
MIPUMEHEHHUE MEJU U €€ COCTUMHECHU .

[uuk: mnonydyeHue, ¢GU3MYECKUE U XHUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOKCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
[IUHKA U €r0 COCTMHEHUI.

OKCIEpUMEHTAIbHBIE METOJbl M3YyUYE€HHUS BEIIECTB W MX IMPEBpaIlCHU:
u3y4eHrue o0pa3lloB HEMETAJJIOB, FOpeHHe cephl, ¢ocdopa, keje3a, MarHus B
KHCIIOPOJIe, M3Yy4Y€HUE KoJuleKIuu «MeTalibl M CIUIaBbl», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAIJIOB C BOJOM (BO3MOYKHO UCIIOJIb30BaHUE
BUJIEOMATEpPUAIOB), B3aUMOJICHCTBHUE IIMHKA W jKelie3a C PacTBOpAMH KHUCJIOT U
1IEI0Y€H, KAYECTBEHHBIE PEAKIIMU HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
YU KaTUOHBl METAJUIOB, B3aUMOJAECHCTBUE THAPOKCUAOB AIOMHUHUS M IMHKA C
pacTBOpaMM KHCIIOT M HIEIOYEH, pEelICHUE KCIEePUMEHTAIBHBIX 33/1ad MO0 TeMaM
«l"anorens», «Cepa u €€ coenuHeHus», «A30T u (ochop U UX COETUHEHUS,
«MeTaJuibl TJIaBHBIX MOATPYII, «MeTamibl TOOOYHBIX TOATPYIII.

XUMHUSA U KM3Hb.

Ponp xumuu B o0ecriedeHNu yCTOMYMBOTO pa3BUTHS denoBedecTBa. [lorsTue
O HAy4YHbIX METOJIaX TIO3HAHHUS M METOAOJIOTUM HAYYHOTO MCCIIEIOBAHUS.
HayuHple npuHOMNBI OpraHu3anuyu XUMHUYECKOI0 IPOU3BOACTBA. [IpoMblilieHHbIE
CIOCOOBI MOYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHUAKa,
CEpPHOM KHUCIOTHI, MeTaHoJa). [I[poMbIIIEHHBIE CITOCOOBI MOMYYEHUS METAIOB U
CIJIaBOB. XMMHMYECKOE 3arpsi3HEHUE OKPYXKAIOMIEH CPEAbl U €ro MOCIEICTBUA.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumuss U 340poBbe uenoBeka. JlekapcTtBeHHble cpencrtBa. lIpasuiia
UCIIO0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XUMUM B pa3BUTUU MEIUIIMHBI.



XuUMUSI TIUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBKU. Poib XxumMuu B
oOecrieyeHny IMUIIEBOI 0€30IaCHOCTH.

Kocmernueckne u mnapdromepHbie cpenctBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIOJB30BaHUS MpEnaparoB OBITOBOW XWMHH B TTOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENIBCTBE: BaXKHEUIIUE CTPOUTENbHbIE MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CeNbCKOM X03siicTBe. OpraHnuecKkue U MUHEpaJIbHbIE YI00pEHMUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTE€pUANIbl, KPAaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsel AJist 3JIEKTPOHUKU. HaHOTEXHOIOrUu.

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O00BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKI[MU BEIECTB,
Maccel (00bEMa, KOJNMYECTBA BEIIECTBA) NPOJAYKTOB pEaKUMU, €CIU OJHO U3
BEIIECTB HMMEET MpUMECH, Macchl (00BbEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
peaKuuu, €CIM OJHO M3 BEUIECTB JAHO B BHUAE PACTBOpA C ONPEACIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BEIMIECTBA, MACCOBOM [JIOJU U MOJSAPHOMH
KOHLIGHTpAllMM BEIIECTBA B pPAcTBOpPE, JOJNM BbIXOAA NPOAYKTA PpEAKUUHU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzanmst  MeXnpeaMETHBIX  CBs3ed TOpM  H3ydyeHUH oOwmed u
HEOpPraHM4ecKkoi xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATUH, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHBIN (aKT, TUIOoTe3a,
TEOpus, 3aKOH, aHaJIMU3, CUHTE3, Kiaccudukaius, nepuouIHOCTh, HAOIIO/IEHNE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIb, MOAEIUPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MAKpPOMHUp, aTOM, »JJIEKTPOH, TMPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUYECKUI YPOBEHb,
BEIIECTBO, TeEJIO, OOBEM, arperaTHOe COCTOSHUE BEIIECTBA, WJICATbHBIN Ta3,
¢dusznuecKkre BEIMUMHBI, €IUHATIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusmM, dKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPOSJIEMEHTHI, O€JIKH, KUPBI, YTIEBO/AbI, HYKIIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IIOTOK YHEPTUU B HIKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBIE, TOILIUBO,
PECYPCBL.

TexHomorus: XMMUYeCcKass IPOMBIIIJIEHHOCTb, METAJLUTYPrUs, CTPOUTEIIbHbIE
MaTepHabl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IHILEBAsI MTPOMBIIUIEHHOCTD,
dapmareBTHIECKAS MIPOMBINIIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHUX



nmpemaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpUAIOB, OJCKTPOHHAA
IMPOMBIIIIIICHHOCTb, HAHOTCXHOJIOIHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUNU
HA YI'JIYBJIEHHOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

B coorBercTBMH € CHCTEMHO-AEITEIBHOCTHBIM MOAXOAOM B CTPYKTypE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS Mpeamera «XUMHS» HAa YPOBHE CPEIHErO
o01rero o0pa3oBaHUS BBIACICHBI CJICAYIONIUME COCTABJISIONIME: OCO3HAHUE
OOyYaromMMHUCS POCCHUMCKOM TPaKJAHCKOM HJIGHTHYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEIILHOCTH U CaMOONPECITCHUIO; HAIMYUE MOTUBAIIUM K
OOYyYEeHHIO; TOTOBHOCTh UM CIOCOOHOCTh OOYYaIOIIHUXCS PYKOBOJCTBOBATHCS
OPUHATHIMA B OOIIECTBE TMpaBWIaMHU U HOPMaMU TOBEJEHUS;, HaJIU4yue
IIPaBOCO3HAHMS, SKOJIOTUUECKON KYJIbTYPhI; CHIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH
JKM3HCHHBIC TIJIAHEI.

JInuyHOCTHBIE PE3YyNbTaThl OCBOCHUS IpeaMeTa «XHMHUA»  OTPAXKAIOT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEJILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
o0yyJaromuxcs B MpoIecce peain3aluu 00pa3oBaTeIbHON NS TEIHbHOCTH.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS MmpeaMera «XUMHUS» OTPaXKaloT
c(hOPMUPOBAHHOCTh OIBITA IMO3HABATEILHOM M MPAKTUUECKOW AesSTEeIbHOCTU
oOyyJarommxcsi B MPOIECce pean3alud o0pa3oBaTelbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaxaaHCcKOro BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOIOPAJIKY;

MPEJACTABICHUSI O COIMAJbHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW MESATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIIeHWH YYEOHBIX M IMO3HABATEIbHBIX 3aJ1au, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTUKY H
ApPTYMEHTBI JIPYTUX MPHU aHAIN3€ PA3IMYHBIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

IIECHHOCTHOTO OTHOIIEHHS K HWCTOPUYECKOMY M HAYYHOMY HACJICIHIO
OTCUYECTBCHHON XMMUH;

YBOXXEHUSI K TIPOLIECCY TBOpPUECTBA B 00JIACTHM TEOPUH M MPAKTUYECKOIO
NPUIOKEHUS] XHWMHH, OCO3HAHHUSI TOTO, 4YTO JaHHbIE HAYKHM €CTh pe3yJbTar
JUTMTEIBHBIX ~ HAOMIOJACHUN, KPOIOTJIMBBIX  JKCIIEPUMCHTAIBHBIX  TIOMCKOB,
MIOCTOSIHHOT'O TPYAa YYEHBIX U TPAKTUKOB;



UHTEpeCa M [03HABATEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e UHQOpPMAIMU O MEPEAOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUHY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'0 CO3HAHUS, ’TUYECKOr0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUS, OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAEHUE U MOCTYNKH CBOMX TOBApHILEH C
MO3UIMNA HPABCTBEHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS MOCIEACTBUMN
IIOCTYIIKOB;

4) dpopMupOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMAaHUsl LEHHOCTEH 310poBOro u Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXHYECKOMY 3/I0POBBIO;

coOMoieHnus TpaBWi 0€30MacHOro OOpalleHus C BEIIECTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU, B TPYAOBOU JIESITEIBHOCTH;

NOHUMAaHUSl [EHHOCTH TPaBWJI HMHIUBUIYAIHHOTO M  KOJIJIEKTUBHOIO
0€301acHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIIUX 37J0POBbIO U KU3HU JTIOCH;

OCO3HAHMS TOCIEACTBUN M HENPHUITUS BPEAHBIX NPUBBIYEK (YHOTpPEOJICHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHJAAX
NEeSTEeNbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTM€ B PEIICHWHM MPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaNPABJIIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

UHTEpEca K MPAKTUUECKOMY M3YUYEHHUIO MPOPECCU Pa3IMYHOro poja, B TOM
YKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH M0 XUMUU;

YBAXXEHUS K TPYLY, JIOJIAM TPYyJla U PE3YJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIAMBHUIYAJIbHOW TpPaeKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0J10rM4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH LEJIEeCO00PA3HOr0 OTHOUIEHUSI K NPUPOJE KaK HCTOYHUKY
CYILECTBOBAHMUSI KU3HU Ha 3eMJIe;

HNOHMMaHUs TJ00aIbHOIO XapakTepa SKOJIOrMYECKUX MpoOJeM, BIMSHUSA
SKOHOMHMYECKHUX MPOLECCOB HA COCTOSIHUE PUPOAHON U COLIMAIBHON CPEJIbI;



OCO3HAHMSI HEOOXOAUMOCTH WCITOJIb30BAHUS JOCTHKEHUH XUMHH IS
PEIICHHS BOMPOCOB PAaIlMOHAIBHOTO TPUPOJIONIOJIb30BAHUS;

AKTUBHOTO HENPUATUS JIEUCTBHM, NPHUHOCALIMX BpEI  OKpYXKArOIIeH
NPUPOTHON Cpele, YMEHHS TPOTHO3MPOBATH HEOJATOMPUSTHBIC KOJIOTHUYESCKUE
TIOCIICIICTBUS MPEATIPUHUMAEMBIX JCHCTBUI U MPEOTBPAIIATD UX;

HAJIMYUS PA3BUTOTO 3KOJIOTMUECKOT0 MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa TS TENbHOCTH HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COIMAIIBHOMN
NPAKTUKE, CIIOCOOHOCTH W YMEHHS AaKTUBHO TIPOTUBOCTOSATH  HJICOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Pa3BHTHS
HAyKW ¥ OOIIECTBEHHOMN MPAKTHKU;

NOHMMaHUsl CHeUM(PUKM XUMHUM KaK HayKd, OCO3HaHUS €€ poiud B
dbopMHUpPOBAaHNY PAlMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIETIOCTHOTO
NIPEICTABIICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOMIBI M YEIIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEHICHUU MpoOJIeM COXpaHCHUS
IPUPOJHOTO PABHOBECHUS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTA XUMHUHM JJII  COBPEMEHHOMN
MUBAIN3AAA: B €€ TyMaHUCTHYECKOW HANpPaBJICHHOCTH W Ba)XXHOW pOJU B
CO37aHMM HOBOW 0a3bl MaTepHAIbHOH KYNbTYpPhl, B PEIICHUH TI00aIbHBIX
npo0JieM yCTOWYMBOIO PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, JSHEPreTUYECKOH,
MUIICBOM W SKOJIOTMYECKONW 0€30MaCHOCTH, B PA3BUTHH MEIUIIUHBI, 00ECIIeYeHUN
YCIIOBUM YCTIENTHOT'O TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KKJIOTO WieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTHU: T[OHMMAHUA CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
ToJTydaeMble 3HAHMSI JIJIS aHAIM3a M OOBSICHEHUS SIBJICHUH OKPYXKAIOIMIEro MUpa U
IIPOUCXOIANINX B HEM M3MEHCHUM, YMEHUS JIenaTh 000CHOBAaHHBIC 3aKIFOYCHHS Ha
OCHOBE HAy4dHbIX (DaKTOB W MMEIONUXCS JaHHBIX C [EJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJ30BaTh XHMHYECKUE 3HAHHS IS
pelieHus NpoobJieM B peaibHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K O3HAHUIO, NCCIIEI0OBATENLCKON EATEIbHOCTH,

TOTOBHOCTH H  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWW TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nu4HbIX chepax npodeccruoHaIbHOMI
TeSTETHHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIe pe3yIbTaThl OCBOCHHS MPOrpaMMbl 110 XMMHUU Ha YpOBHE
cpeaHero ooIero o0pa3oBaHus BKIOYAIOT:

3HaUYMMble IS (QOPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIONIUXCS
MEXTUCIIMIUTHHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIC TOHITHS, OTPaXKAroIIHe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHeIU(PUKYy METOJ0B ITO3HAHMS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, SHEPIUs, SBJICHUE,
IPOIIeCC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJIbHbIC yueOHbIEe NEeUCTBUA (TIO3HABATEIIbHbIC, KOMMYHHKATUBHBIE,

pEryJATUBHEIE), o0ecIeYnBaroIIne dbopmupoBaHue G yHKIIMOHATHHOM
IPaMOTHOCTH M COITUATTBHOW KOMIICTCHITMH 00 yYarOIIHXCSI;
CIIOCOOHOCTH 00 y4aroIxcs UCTIONh30BAaTh OCBOCHHBIC

MEXTUCIUILIIMHAPHBIC, MUPOBO33PCHUECCKHME 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JIEUCTBUSA B MMO3HABATEILHOM U COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETYJISTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBUS

1) 6a3oBble JIOrHYecKue JeiCTBUS:

CaMOCTOATETLHO  (OPMYNHpPOBAaTH W AKTyaIM3UPOBATh  MPOOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LEIU JCITEIbHOCTH, 3aJlaBasg IMapamMeTpbl M KPUTEPUH HX
JTIOCTUKECHUS, COOTHOCUTH PE3YJIbTAThI ACATEILHOCTH C TOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BAaTh IMPH OCBOCHUM 3HAHUU MPUEMBI JOTMUYECKOTO MBIIIJICHUS:
BBIJICTIATh XAPAKTEPHBIE MPU3HAKU MOHATUM M YCTAHABIMBATh MX B3aWMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS IS OOBSICHEHUS OTJENbHBIX (PAKTOB U
SIBJICHUI;

BHIOMpaTh OCHOBAaHUS U KPUTEPUU I KJIAcCU(PUKAIUU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABJIMBATh MPUUYUHHO-CIEJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHIYKTUBHbBIC, JCNYKTHUBHBIC, IIO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BBIBOIBI M 3aKIIFOUCHUS;

IIPUMEHSATh B MPOLIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA30OBLIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) OJJIEMEHTa, XUMHUYecKas QopMmysa, ypaBHEHHE XUMHYECKOU



peaKkiuu — MpU pPEIICHUH Y4eOHBIX TMO3HABATENIbHBIX U TPAKTHUUYECKUX 3ajad,
NPUMEHSATh Ha3BAaHHBIE MOJICJIbHBIC MPEICTABICHUS ISl BBISBIICHUSI XapaKTEPHBIX
MIPU3HAKOB W3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJAJ€Th OCHOBAMHM METOJI0OB HAYYHOIO MO3HAHUS BEIIECTB M XUMHUYECKHX
peaKIuu;

dbopMyIHpOBaTh 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIH30BaATh MMOCTABICHHBIC
U CaMOCTOSITENbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KadyeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsi (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOTO IUIAHUPOBAHUS U IPOBEICHUS
YUYEHUYECKHX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENIbHO MPOrHO3UMPOBATH €ro pe3yibTar, (HopMyaupoBaTh
000011IeHHS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0OBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOICIIAaHHON paboTe;

NpUOOPETaTh OMBIT YYEHUYECKONW HCCIIEeNOBATEIBCKOW W MPOEKTHOU
JESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/lady, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B [TO3HAHUS.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATLCA B PA3IMYHBIX HWCTOYHMKAX HWHopMamuu (Hay4dHO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpKaHUsS, CIPAaBOYHbIE TMOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3TMYHBIX BUAOB U (OpM
peACTaBICHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HETIPOTUBOPEUYNBOCTH;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOJbI MPU TOUCKE U
orObope wuHPOpMANMK, HEOOXONMMOW HJisi BBIMOJHEHUS Y4YeOHBIX 3aaad
ONPEAEIIEHHOr O TUIIA;

npuoOperaTrh OIBIT HCHOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3JIMYHBIX NOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOWpATh  ONTUMAIBHYIO  (OPMY  TIPEICTABIICHUS
uHpopmalu (Cxembl, rpaduKu, JuarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadyecTBE CpeacTBa Npu paboTe cC
XUMUYECKON WHGOpMaIMel: TPUMEHSITh MEXNpeaMeTHbie (pusuyeckue u
MaTEMaTUYECKHE) 3HAKU ¥ CUMBOJIIBI, (hOPMYIIbl, a00peBUATYpPHI, HOMEHKIATYPY;

HCITOJIb30BAaTh 3HAKOBO-CHMMBOJMYCCKUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHHMKaTHBHBIEC YHHBeEpPCAJIbHbIC Y4eOHbIC ACHCTBHSA:



3a/1aBaTh BOMPOCHI MO CYILIECTBY 00CYK1a€MOM TEMBI B XOZ€ AHAJIOTa U/ WU
JTUCKYCCHUH, BBICKA3bIBATh HJIeH, (HOPMYITUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTAI[MEH pPe3yJbTAaTOB IO3HABATEIHLHON JCSTEIHLHOCTH,
HIOJTYYEHHBIX CAMOCTOSITEIILHO MJTM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMIOJITHCHUN
XUMHYECKOTO KCIIEPUMEHTA, MPAKTHUSCKONH pabOThI MO UCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peau3alii y4eOHOro MpoeKkTa, U (GopMyIUpOBaTh BBIBOIBI
10 pe3yibTaTaM TPOBENEHHBIX HCCIEIOBAHUN IMyTEM COTIACOBAHUS TO3HMIUN B
X0J1e 00CYXKICHHSI 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIE YHUBeEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh M OCYLIECTBJISATH CBOK IO3HABATEIbHYIO
JesITeNbHOCTb, OmNpeaenss e€ I[enu M 3aJayd, KOHTPOJIMPOBaTH M IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpEIaraéMblid  alrOPUTM  JIEUCTBUM TpHU
BBITIOJTHEHUM Y4YEeOHBIX U HCCIENIOBATEIbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ deKTUBHBIN Ccroco0 HMX penieHuss ¢ Y4ETOM TIONyYEeHHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKUX PEAKITHIX;

OCYILIECTBISITh CAMOKOHTPOJIb JEATEIPHOCTH HAa OCHOBE CaMoOaHAIW3a U
CaMOOIICHKH.

NPEIMETHBIE PE3YJIbTATbHI

[IpenmeTHBIC pE3yabTATHl OCBOCHUS MPOTPAMMEI 110 XUMUW Ha YTITyOJIE€HHOM
YpOBHE Ha YpPOBHE CpEIHEro oO0IIero oOpa3oBaHUsl BKIIOYAIOT ClelUupUYecKue
IUTS y9eOHOT0 MpenMeTa « X UMHUsS» HayIHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUH
0 OCBOCHUIO, MHTEPIIPETAIMU U MPEOoOpPa30BAHUIO 3HAHUM, BUJBI JCATEIBHOCTU
10 TIOTYYCHUIO HOBOTO 3HAHWS M MPUMEHEHUWIO 3HAHWUW B Pa3IMUHBIX Y4EOHBIX
CUTYaIMsIX, a TAKXKE B PEabHBIX KU3HECHHBIX CUTYAIUAX, CBI3aHHBIX ¢ XUMHUEH. B
nporpaMMe TI0O XUMHH TIPEAMETHBIE pPe3ylbTaThl TPEACTABICHB TI0 TOAaM
U3Y4YCHHUSI.

10 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIEYEeHUU YCTOWYUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMUECKOM, SHEPTeTHUECKOU U
MUIIEBOM O€30MACHOCTH, B PA3BUTHUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTE€pHUaJOB,



HOBBIX HMCTOYHUKOB SHEPTHH, B o0ecreyeHnn palMOHAIBHOTO
IPUPOIOIIONIb30BAHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUSI U OOIIEH KYJIbTYpbI
YelioBeKa, a TakKe DJKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CHCTEMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIOYAET:
OCHOBOIOJIAralOIIMNE MOHATHS — XUMHUYECKUN IJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obojoyka aroma, S-, P-, O-aroMHbBIE OpOWTANIM, OCHOBHOE W BO30OYXKIEHHOE
COCTOSIHMSI aTOoMa, THOpuAM3alMs aTOMHBIX oOpOuTaneil, HOH, MOJEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHb OKUCIICHHS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, YIIIEpOAHBIN CKeNeT, PyHKIIMOHAIbHAS
rpynmna, pajaudkai, CTPYKTypHble (opmynsl (pa3BEpHYThIE, COKpaIIEHHbIE,
CKEJIETHBIE), HM30MEpHUsS CTPYKTYpHas M MPOCTPAHCTBEHHAas (reoMeTpuyecKas,
ONTHYECKAs), HM30MEpPbl, TOMOJOTUYECKUA pAJl, TOMOJOTH, YIJIEBOAOPO/BI,
KHCIIOPOJI- U a30TCOJEPIKAIIUE OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIWHEHUS; TEOPHH, 3aKOHBI
(nepuoguueckuit 3akon J[. M. MengeneeBa, Teopusi CTPOEHUS OpPraHUYECKUX
BeniecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MAacChl BELIECTB, 3aKOH COXPaHEHHUS
U TpPEBpAllEHUsT JHEPrUM TMPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUSI TPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBICHUMN; MPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKHX peakIui, TEPMOJUHAMUYECKUX U KHUHETHUECKUX
3aKOHOMEPHOCTSIX MX IMPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHBIH d(dexTor, opueHTanTsl | u Il poma);
(akTONOrM4YecKue CBEJIECHUSI O CBOWCTBAaX, COCTaBEe, MOJYYEHHUH M O€30IacHOM
UCIIOJIb30BAaHUU BAKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NESTENbHOCTU  YEJNOBEKa, OONMX  HAay4YHBIX  NPUHIMIAX  XUMHUYECKOTO
IPOM3BOJICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOIIA, TIepepadOTKu HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTh XapaKTEPHbIC NMPU3HAKU TOHSITUMH,
yCTaHABJIMBAaTbUX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIWE TOHSATUS TNPU
OMMCAHUU COCTaBa, CTPOCHHUSI U CBOMCTB OPTraHUYECKUX COEAUHEHUI;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY ISl COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYI OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHUS] XUMHUYECKUX PEAKIMI U PacKpbIBaTh UX CYLIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKUUHA  IMOCPECTBOM  COCTaBJICHUS
AJIEKTPOHHOIrO OallaHca JTUX peaklMil, peakluuii HOHHOrO OOMEHa MyTEM
COCTaBJICHHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUMN;



M3rOTaBINBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX BEUIECTB JJISl WILTIOCTPALUN
UX XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMW: YCTaHABIMBAThH MPUHAIJICKHOCTh HM3yUEHHBIX
OPTaHUYECKUX BEIIECTB IO HUX COCTaBy W CTPOCHHIO K OIpeneaéHHOMY
KJaccy/Tpynne COEIWHEHWH, J1aBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC) u mpuBoauTh TpUBHAIbHBIC Ha3BaHMS JJIA OTACIBHBIX
npeacTaBUTeNel OpraHUYEeCKUX BEIIECTB (STUIIEH, alleTUJICH, TOIYOJI, TJIULEPUH,
ATUJICHTJIUKONb, (EHON, (OpMalbIerujl, aueTalbJeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, CTeapUHOBAsI, OJICMHOBAs, TAIbMUTHHOBAS KUCIIOTHI,
IJIMIWH, aJlaHWH, MajibTo3a, (PyKTO3a, aHWIMH, TUBUHUI, U30MPEH, XJIOPOIPEH,
CTUPOII U IPYTHUE);

chOpMUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHUYECKOM CBSI3U B
OpPTaHUYECKUX COCAMHEHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, O- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMUPOBAHHOCTb YMEHHUS MNPHUMEHATH IIOJIO)KEHHUS TEOPUH CTPOEHUs
oprannyeckux BeniectB A. M. bByrnepoBa asi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB,  CTPOCHHE,
¢u3nyeckue U XMMHYECKHE CBOWCTBA TUMHYHBIX MPEACTaBUTENEH Ppa3IUUHbIX
KJIACCOB OPTaHMYECKUX BEIECTB: aJIKaHOB, IIUKIOATIKAHOB, aJIKEHOB, aJKaIHNCHOB,
QJIKUHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB, CIHPTOB, albJICTHIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTBIX U CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOEAUHEHUIN U
aMHHOB, aMHHOKHCIIOT, OEJIKOB, YIJE€BOAOB (MOHO-, AM- M MOJUCAXapUIOB),
WITIOCTPUPOBATh ~ TEHETHYECKYI0  CBsI3b  MEXAY HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKHX pEAKIUWA C HCIOIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OpMUPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HAa KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHMYECKUX COCAMHEHUHN OT
KPaTHOCTH M THTIA KOBAJICHTHOU CBsI3U (O- U T-CBSI3M), B3aUMHOT'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKH YTIEBOIOPOIHOTO
Colpbsd  (He(Thb, MNPUPOAHBIA Tra3, yrojib), CHIOCOObI €ro mepepadoTKu WU
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMOI 3HAHUI O €CTECTBEHHO-HAayYHBIX
METOoJiaX MO3HAHMUA — HAOJIOJIEHUHU, U3MEPEHUH, MOJIETUPOBAHUH, YKCIIEPUMEHTE
(peaJIbHOM ¥ MBICJIICHHOM) U YMEHHUSI IPUMEHSITH 3TU 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHSATHOCHOBHBIE ONEPALMU MBICIUTEIBLHOM
NeSITeNbHOCTU — aHajJu3 M CHHTE3, CpaBHEHHE, 00O0OIIeHHE, CHCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CIICCTBEHHBIX CBSI3€U — JIJIsl M3YUYEHUs CBOWMCTB BEIIECTB U
XUMUYECKUX PEAKIINA;

c(hOpMHPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
MNOHATUAMHU U TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oje€ OCO3HAHHOIO NOHMMAaHHUS CYIIHOCTH MATE€pUaIbHOIrO E€AUHCTBA MUDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHMS MO OPraHUYECKON XUMHUHU JUIsi OOBSICHEHHS U
POTHO3UPOBAHUS SBICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(OpMHPOBAHHOCTh YMEHH: TPOBOAUTH PACUETHI 10 XUMUYECKUM
dbopmysiaM U ypaBHEHHUSIM XUMUYECKUX PEAKIUA C UCIOJIb30BAaHUEM (PU3UUECKUX
BEeIMYMH (Macca, O0bEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacu€Thl MO HAXOXKICHHUIO XWMHYECKOH
dbopMyJibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JOJISIM XHMHYECKUX 3JIEMEHTOB,
MPOJIyKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJTU3UPOBATh U OLIEHUBATH
C TIO3UIMH  DKOJOTHYECKON  O€30MacHOCTH  TOCJHEACTBUS  OBITOBOM U
MIPOU3BOJACTBEHHON JICITEILHOCTH YEJIOBEKa, CBSI3aHHOW ¢ TmepepaboTKoM
BEIIECTB, MUCIOJIb30BATHIIONYYEHHBIE 3HAHUS JJISl IPUHSATUSI TPAMOTHBIX pEIICHUN
npo0JieM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO IIJIAHUPOBATh M TIPOBOJIHTH
XUMUYECKUN SKCIEPUMEHT (MOJYYeHHE W M3YYEHHUE CBOMCTB OPraHUYECKHUX
BEII[ECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJOPOJOB Pa3IUUHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPTraHUYECKUX BEILIECTB, PEIICHHE SKCIIEPUMEHTAIbHBIX
3alad MO PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOJACHHEM TPABUI
Oe3omacHoro oOpalieHusi ¢ BellecTBaMU M JIA0OPATOPHBIM 00OpPYAOBAHHUEM,
dbopmynupoBaTh 1€b UCCIEAOBAaHUS, MPEACTaBIAThH B pazIMdyHON dopme
pe3yAbTaThl SKCIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

coOJII01aTh MPAaBWJIa HKOJIOIMYECKHU 11e51ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBOM JEATENBHOCTH B LIETSAX COXPAHEHMsI CBOETO 3J0POBbS, OKpYy)Karouien
IIPUPOAHOMN CPEeAbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIMACHOCTb TOKCHUYECKOTO JCHCTBUS Ha >KUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, TOHMMAs cMbIch nokasarens [TJIK;

aHAIM3UPOBATH 11€J1eCO00Pa3HOCTh NMPUMEHEHHUs] OPraHMYECKUX BEIEeCTB B
MPOMBIIIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIECHUS PUCK-TIOJH3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEJICHANPABICHHBI TOUCK
XUMUYECKOW MH(OpMaIIMK B PA3JIMYHBIX UCTOYHUKAX (Hay4dHasi M yueOHO-Hay4YHas
JUTEpaTypa, CpelcTBa MaccoBoil nHdopmanuu, IHTepHET U apyrue), KpUTHIECKU
aHAIM3UPOBATh XMMHUUYECKYI0 MH(pOpMaIutio, nepepadarpiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHH C MOCTABJICHHON Y4eOHOM 3a/1auei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOIas u HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(OpPMHPOBAHHOCTh TIPEJICTABIICHUNA: O MAaTEpUaIbLHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTHU SIBICHUU MOPUPOJbLI, O MECT€ M 3HAYCHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK U €€ poiu B 00EClEeYEeHUU YCTOWYUBOTO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOH, SHEPreTUYECKOW W TMHILEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JIaHMM HOBBIX MaTEpPUAJIOB, HOBBIX
HMCTOYHUKOB PHEPrUHM, B OOECIEUECHUU DPAIMOHAJIBLHOI'O MPHUPOJIONOIL30BAHUS, B
dbopMUpPOBAaHUM MHPOBO33pEHUS U OOIIEH KyJIbTypbl 4YEJNOBEKa, a TaKxke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHUS K CBOEMY 3JIOPOBBIO U MPUPOTHOU
cpene;

BJIQJICHUE  CHUCTEMON  XUMHUYECKUX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIINe MOHATUS — XUMUYECKHH JJIEMEHT, aToM, SApPO aroMma,
U30TOIIbI, 3JICKTPOHHAsT 000JI0YKa aToMa, S-, P-, 0-aTOMHbIE OpOUTAIH, OCHOBHOE U
BO30Y)KIIEHHOE COCTOSIHHS aTOMa, THOpHUIW3amusl aTOMHBIX OpOHWTaseH, WOH,
MOJIEKYJIA, B&JIEHTHOCTb, OJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAS, METAJNIMYECKas, BOJOPOIHAs),
KPUCTAJJIMYECKAs] pEIIETKa, XHUMHUYECKas pPEakiusi, pacTBOp, IJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJEKTPOJIUTHYECKAS JIHCCOLMAILUSA, CTENEHb JUCCOLMALINM,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(deKT
XUMUYECKON peaKIuu, CKOPOCTh XUMHUECKON peaKluy, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHUSl IEKTPOJUTUUECKON AUCCOUUALINM, NEPUOIUYECKUN
3akoH J[.1. MeHnneneeBa, 3aKOH COXPaHEHUSI MacChl BEIIECTB, 3AKOH COXPAHECHUS U
MpEeBpaIEeHUs SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTU, CUMBOJUYECKUN SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUA, JIeXKalllMe B OCHOBE IMOHUMAHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XUMHUYECKUX  SIBJICHUM,  COBPEMEHHBIC
MpeACTaBICHUsS O CTPOCHUU BEIIeCTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJMOJICKYJISIPHOM ~ YPOBHSX; TMPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKUX
peakiui, TEPMOJUHAMUYECKMX U  KHHETUYECKUX 3aKOHOMEPHOCTSAX  MX
MPOTEKAHUs, 0 XUMHUYECKOM PAaBHOBECHM, PACTBOpPaX M JUCIEPCHBIX CHUCTEMAax;
(dakTonoruuecKkue CBEIEHUsI O CBOWCTBAaX, COCTaBe, MOJYYEHUH M O€30macHOM
UCIIOJIb30BAaHUM BKHEHUIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
NEATEIbHOCTA  YENOBEKa, OOIMMX  HAYYHBIX  NPUHIUIAX  XHMHYECKOIO
MIPOU3BOJACTBA;

c(hOpMHPOBAHHOCTh YMEHUI: BBISBIATH XapaKTEepHbIC MPU3HAKK TMOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHUSA MPHU
OMMCAHWUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAIICHUN’;



c(hOpMUPOBAHHOCTb YMEHHS HCIIOIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JIJIS
coctaBieHus (GopMysn BEmIECTB M  YPaBHEHUM  XUMUYECKUX  pEaKIuH,
cucremarudeckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHUSI ONPEAEINISITh BAJICHTHOCTh U CTETIEHh OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX, BUJ XUMHYECKOM CBS3U (KOBaJEHTHAs,
WOHHAS, METAJUIMYECKas, BOJOPOJHAsA), THUI KPUCTAUNIMYECKOW PEmETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJA XMMHYECKOW CBSI3W W THUNA KPUCTALIMYECKOM pemeéTkd, OOMEHHbIH U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MBbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTb  yYMEHUW:  KIACCU(PUIUPOBATH:  HEOPraHUYECKUE
BEIIECTBA MO0 UX COCTABY, XUMUUYECKUE PEAKIIMH 10 Pa3IMYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyrouux BelIeCTB, TEMIOBOMY 3(h(deKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCICHUS OJJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajau3aTropa |
JPYTUe); CaMOCTOSITEIbHO BEIOMPATH OCHOBAHUS M KPUTEPUU ISl KilacCU(PUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(hOpMHPOBAHHOCTh YMEHHs PACKPBIBATh CMBICI MEPUOIMYECKOro 3akona Jl.
U. MenpaeneeBa u 1IeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIHLHYIO
U IPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTb yMEHUMN: XapaKTEePU30BaTh JJIEKTPOHHOE CTPOEHHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB MEPBOrO—YETBEPTOrO MEPHOIOB
[lepuonnueckoir  cucremsl  J[.MI.  MeHnngeneeBa,  uCOONb3ys  NOHATHS
(QHEPreTUYECKHE YPOBHU», «IHEPreTUYECCKHE IMOAYPOBHU», «S-, P-, 0-aToMHBIC
opOuTann», «OCHOBHOE€ U BO30YXKJIEHHOE DSHEPreTUYECKHE COCTOSHHUS aToMay;
O00BSACHATH3AKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB U HUX
coequHeHUM mno nepuogaMm u rpynnam [lepuonuueckoin cucremsr J[. U.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh ~YMEHUM: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJACCOB, MOATBEPKIAThH
CYIIECTBOBAHUE TE€HETHUYECKOM CBSI3M MEXKIY HEOPraHMYECKMMH BEILIECTBAMHU C
MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

c(OpMHPOBAHHOCTh YMEHHUSI  PACKpPbhIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX peakIui; peakiMii HMOHHOrO OOMEHa MyTEM COCTaBJEHUS WX TMOJHBIX U
COKpAlI€HHBIX  WMOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUHUi
KOMIUIEKCo0Opa3oBanus (Ha MpUMeEpPe THIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUA);



c(hOpMUPOBAHHOCTb yMEHHUS OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUs
XUMHUYECKUX PEeaKIUi ¢ y4€TOM HX DHEPreTHUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUS CKOPOCTH XHUMHYECKOW peaKIMh B 3aBUCUMOCTH OT Pa3IUYHBIX
(haKTOpOB, a TAaK)KE XapaKTep CMEIICHHUS XUMHUYESCKOTO PABHOBECHS 1101 BIUSHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuu Jle latense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHUMHUYECKHE PEaKIIUH,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO IOJIYYEHHUSI CEPHOW KHUCIOTHI, aMMHakKa,
o0Iue HaydHbIE TPUHIMIBI XUMHUYECKUX TIPOU3BOJICTB; II€IECO00Pa3HOCTh
MPUMEHEHUS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIICHUS PUCK-TIONH3A;

c(hOpMUPOBAHHOCTh BJIQJICHUS CHCTEMOM 3HAaHWM O METOJaX HAayYHOI'O
MO3HAHUS SABJICHUN MPUPOABI — HAOIIOJACHUE, H3MEPEHUE, MOJCIUPOBAHUE,
AKCHEPUMEHT (peaibHbIN U MBICIICHHBIN ), KCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
yYMEHUS TIPUMEHSITh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBHOM HUCCIICIOBAaHUHN BEIIECTB
U IS OOBSCHEHHMS XHMHYCCKHUX SBJIICHHM, MMEIONIUX MECTO B IIPHUPOJE,
MPaKTUYECKOMN JeATeIbHOCTU Y€JIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTb YMEHHUSI BBISBIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUAMHU U TIPEACTABICHUSMH IPYTrUX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJIs
0oJiee 0CO3HAHHOI'O TOHMMAaHHS MaTEPHATBHOTO SIMHCTBA MUPAa;

c(hOpMUPOBAHHOCTb YMEHHUSI TMPOBOAUTH pPACU€Thl: C HCIOJIb30BAaHUEM
MOHSITUM «MaccoBasi JOJIsI BEIIECTBA B PACTBOPE» M «MOJISIpHAST KOHILICHTPALIUS»;
Macchl BEIIecTBa WKW 00BhEMA raza Mo W3BECTHOMY KOJMYECTBY BEIECTBa, Macce
Wi 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro dddexTa
peaKkIuy; 3HA4YCHHUS BOJAOPOJHOrO MOKa3aTesisi paCTBOPOB KUCIOT M IIET0Yed C
W3BECTHOM CTENEHbIO AHMCCOLMAIMU; Macchl (00BEMa, KOIWYECTBA BEIIECTBA)
MPOAYKTa PEAKIMH, €CIU OJHO M3 MCXOJIHBIX BEIIECTB JaHO B BHJIE pacTBOpa C
OnpeeIéHHOM MAacCOBOM JI0JIeH pacTBOPEHHOIO BEIIECTBA MJIM JaHO B M30BITKE
(MMeeT MpUMECH); JOJIM BBIXOJIAa MPOJYKTAa pPEaKIUu; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOopMHUPOBAHHOCTh YMEHHUH: CAMOCTOSTEIBHO IUIAHUPOBATh M TPOBOIUTH
XUMUYECKUN  JKCIEpUMEHT  (MpPOBENEHUE  pEaKlUid  HOHHOro  OOMEHa,
MOATBEPKICHUE KaueCTBEHHOT'O COCTAaBa HEOPTaHMYECKUX BEIECTB, ONpPE/EICHUE
cpenbl PacTBOPOB BEIIECTB C IIOMOIIBI0 HMHAMKATOPOB, H3YYEHHE BIIMSHUS
pa3MuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOW  peakIuu, PpEIICHHE
SKCIIEpUMEHTANIBHBIX 3a7ad 1o TemaM «Mertame»y ©u  «Hemeramwisy) ¢
coOJII0/IeHMEM TpaBUil 6e30MacHOro oOpallleHus C BellecTBaMu U J1abopaTopHbIM
obopynoBanueM, GOpMyJIUpPOBaTh 1I€Jb HMCCIEAOBAHUSA, TNPEACTABISATh B
paznmuHOi (opMe pe3ynbTaThl AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATHHX
JIOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHUI: COOJTIOIATh MpaBuUia MOJIb30BAHUSI XUMUYECKOU
nocynod u jabopaTopHbIM 00OpyJOBaHUEM, OOpalieHus C BeEIIeCTBaMU B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTIBITOB, HKOJIOTHYECKH IEIeCO00Pa3HOTr0 TOBEACHUS B OBITY U TPYIOBOM
JNEATENBHOCTHA B LEJSX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHOU
cpeapl W JIOCTWXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HaBaTh OINACHOCTH
TOKCUYECKOIO JEUCTBHSI HA YKUBBIC OPraHU3MBbI ONPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTb YMEHHUN: OCYIIECTBIATh II€ICHANPABICHHBIA TOUCK
XUMHUYECKOW MH(OpMAIIMK B PA3JIMYHBIX UCTOYHUKAX (HayyHasi M yaeOHO-Hay4YHas
JUTEepaTypa, CpelcTBa MaccoBoil nHopmaiu, MHTEepHET U Ipyrue), KpUTUIECKU
aHAJTM3UPOBATHXUMHUYECKYIO MH(OpMaIHio, nepepadaThiBaTbeé U UCIOJIb30BATHB
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1a4eil.
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KosnyecTBOo 4acoB DJIeKTPOHHbIE
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pecypcsl
Paznen 1.TeopeTuyeckne OCHOBbI OPraHUYECKOH XUMHH
[Ipenmet oprannueckoi xumuu. Teopus
1.1 CTPOEHUS OpPraHHYECKUX coequHeHnii A. M 8 bubmorexa HOK
' P P T https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazneny 8
Pa3nea 2.YriaeBogopoasl
21 [IpenenbHbIe YrIeBOAOPOABI — AJIKAHBI, 5 bubnnorexka [IOK
' UKJIOATKAHbBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yriaeBogopoabl: aIKEHBI, 14 1 bubnmoreka [IOK
' AJIKaIVICHBI, AJIKHHBI https://m.edso00.ru/d69df650
bubmuorexa [IOK
2.3 A 8
POMATHHECKHE YIICBOIOPOAEI (apeHbl) https://m.edso0.ru/d69df650
24 [IpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB M X 4 bubnmoreka [JOK
' nepepaboTKa https://m.edso00.ru/d69df650
bu6mmoreka [IOK
2. r 4 1
> AIOTCHIIPOHSBONIHE YITIEBOAOPOAOE https://m.edso00.ru/d69df650
Hroro mo pazneny 35
Pasnen 3.Kucaopoacoaep:xkaniue oprannieckue coeJuHeHNs
3.1 Crnuptsl. deHon 11 1 bubamorexa LOK

https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHunbHbIC COSTUHEHUS: aTbACTH/IBI

bu6mmorexa [IOK
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClI0KHBIE 21 httos://m.edsoo.ru/d69df650
s¢upsL. XKups
bu6nuorexa LIOK
3.3 9
M https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pa3nen 4.A30Tcogepskamue opraHu4ecKue coeMHeHn s
bu6nuoreka [IOK
4.1 A LA .b 12
MITHBL AMUHOKHCTOTRL. HETIH https://m.edso0.ru/d69df650
Hroro no paszueny 12
Pa3znen 5.BbicokoMosIeKy/JISIpHBbIE COeIMHEHN S
bu6nmmoreka [IOK
5.1 B 6
BICOKOMOJICKYJISIPHBIC COCTMHEHHUS httos://m.edsoo.ru/d69df650
Hroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB M TeM undpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
Pa3znen 1.TeopeTnueckue 0CHOBBI XMMUM
Crpoenue atoma. [lepnoanuecknii 3aKoH
bubmuorexa [IOK
1.1 u [leproanueckas cucteMa XMMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenTtoB 1. . Menzaeneena
Crpoenue BeniectBa. MHOrooopasue bu6nuorexa [IOK
1.2 11 1
BEILIECTB https://m.edsoo.ru/2dd57f24
but6mmoreka [IOK
1.3 X 19 1 1
FMITECIe pearinti https://m.edsoo.ru/2dd57f24
Htoro mo pazneny 39
Paznen 2.Heopranuueckasi Xummusi
butmmoreka [IOK
21 Hemerantel 31 ! 3 https://m.edso00.ru/2dd57f24
bubmmorexa [IOK
2.2 M 2 1 2
CTaLIbL 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny o4
Paznen 3.Xumusi v :KU3Hb
31 MeTo bl TO3HAHUSL B XUMUU. XUMUS U 9 bubnuorexa [JOK
' XKH3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 4 6



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

MPOBEPSIEMBIE HA EI'D 11O XUMHWU TPEBOBAHUSI K
PE3YJHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHET'O OBIIIET'O OGPA3OBAHUS

Kon
NpPoBePsSIEMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBaHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTe/IbLHON NMPOrpaMMBbl CPeIHEro 001Iero
o0pa3zoBaHus

1

Brnanenue cucteMol XUMHYECKHX 3HAHUHM, KOTOPask BKJIIOYAECT:

1.1

OCHOBOIIOJIATAOIME MOHATUS (XMMHUYECKUI 3JIEMEHT, aToM, H30TOIIbI,
9JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIE OPOUTATIH ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, MWOH, MOJIEKYIa,
BAJICHTHOCTD, IEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHCJICHUS,
XMMHUYECKasi CBs3b (O- M T-CBSI3b, KPAaTHBIC CBS3M), THOpUIU3AIMS
aTOMHBIX OpOWTaNel, KpUCTAIJIMYECKas pEIETKA, MOJb, MOJISIpHAs
Macca, MOJSpHbIE 00BEM, MOJSApHAs KOHLIEHTPALMs, pPacTBOPHI
(MCTUHHBIE, NHUCIEPCHBIE CHUCTEMBI), KPUCTAIOTHUAPATHI, YTIEPOIHBIN
ckeneT, (yHKIMOHAJIbHAs TpyMNa, paauKall, U30MEphl, CTPYKTypHas
dopmyna,  uzomepuss  (CTpyKTypHas,  TeomeTpuyeckas  (Iuc-,
TPaHCU30MEpHsI), TI'OMOJIOTHYECKUH psill, TOMOJOIH, YIJIEBOAOPOABI,
KHCJIOPOJ- U a30TCOJAEpIKALUE COCAMHEHUs,, OMOJIOTMYECKH aKTHBHbIE
BellecTBa (yIJeBOAbl, KUPBI, OCIKN), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COCIMHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKHX peakiuil (OKHUCIMTEIbHO-BOCCTAHOBUTEIbHbBIE, 3K30- U
9H/I0TEPMHUUECKUE, PEAKIIMM MOHHOIO OOMEHa, TOMO- M I'€T€pPOreHHBIE,
o0paTumble U HEOOPAaTUMBbIE), PACTBOP, AJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMALMS, CTENIEHb TUCCOLMALNN, OKUCIIUTED,
BOCCTAHOBUTENb,  JJIEKTPOJIM3, CKOPOCTb XUMHYECKOW pEeakLuH,

XUMHUYECKOE PAaBHOBECHUE)

1.2

TCOpPHUU M 3aKOHBL (TeOpI/ISI XUMHYCCKOTO CTPOCHUA OPraHUuYCCKUX
Bemects A.M. BbytiepoBa, Teopusi 3JIEKTPOIUTHUECKON THUCCOIMALINU,
[epuoanueckuii 3akon J.M. MenaeneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMCPHOCTH, CUMBOJIMYECKHH S3BIK XUMHHU, MHUPOBO33PCHUYCCKUC
SHaHUA, JICKAIIHUEC B OCHOBC IMOHUMAHUA MPUIMHHOCTH U CUCTECMHOCTHU
XMMHUYECKHX SBJICHHH, COBPEMEHHBIE IPEJICTABIECHUS O CTPOECHUHU

BElIeCTBa HA AaTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSX

1.3

mpeacTaBJICHUA (6] MEXaHHU3Max XHUMHUYCCKHUX peaKuHﬁ,

TEPMOAUHAMHUYCCKUX u KHHETHYCCKHUX 3aKOHOMEPHOCTIAX ux




IIPOTCKaHUA, O XUMUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAX

1.4

(baKTOJ'IOFI/I‘ICCKI/Ie CBCICHHUA O CBOfICTBaX, COCTaBC, IIOJIYYCHHUH H
Oe30macHOM HCIIOJIBb30BaHNN BaKHEHIITHX HEOPTaHNYCCKUX n
OpraHNM4Y€CKHUX BCHICCTB B 6BITy u HpaKTH‘IGCKOﬁ JCATCIIBHOCTH

YCJIOBCKA

1.5

O6IJ.[I/IG HAaYYHBIC MPUHIUIIBI XUMHUYCCKOI'0 IMPOHU3BOACTBA (Ha mpumepe
IMPOU3BOACTBA CepHOﬁ KHUCJIOTBI, aMMHaKa, MCTaHOJIA, Hepepa60TKH

HeTH)

CdopMHUpPOBAaHHOCTH YMEHHH BBISBIIATH:

2.1

XApPaKTCPHLIC IIPpU3HAKK U  B3aUMOCBA3b  U3YYCHHBIX HOHHTI/Iﬁ,
INPUMCHATH COOTBCTCTBYIOIIHUEC IIOHATUA IIPU OIIMCAHUHU CTPOCHHUA U

CBOICTB HEOPTraHNYCCKUX U OPraHUYCCKHUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XMMMYECKMX 3HAHUM C IMOHATHUSIMU U MPEACTaBICHUAMU
IPYTUX MPEeAMETOB JUisi 00Jiee OCO3HAHHOTO TOHWMAaHUS U OOBSICHEHUS

CYIIHOCTHU MAaTCPUAJIBHOTO CAUMHCTBA MHUPa

ChopMHUPOBAHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HAaUMEHOBAaHUS XHUMHYECKHX COCAMHCHUMN MCXKAYHAPOAHOTO COrO3a
TeopCTquCKOﬁ u HpHKHaHHOﬁ XUMHUU W TpPHUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCANIUXCA K HN3YYCHHBIM KJIaCCaM OpPraHUYCCKUX U

HEOPraHUYECKUX COCIMHEHU

3.2

XUMHUYECKYI0 CHUMBOJHMKY JUIS COCTaBICHHS (OPMYNI HEOPraHUYECKHUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (OPMYII OPraHUIECKUX BEUIECTB

ChopMHUpPOBaHHOCTH YMEHHSI KJIACCU(DHUITMPOBATS:

4.1

HCOPraHM4YCCKUC BCUICCTBA, CAMOCTOATCIIBHO BBIGI/IpaTB OCHOBaHUA H

KPUTEPHU JUTS KITACCU(PUKAIIMN U3yYaeMbIX XUMUYECKHX 00BEKTOB

4.2

OpPraHnv4CcCKUC BCHICCTBA, CAMOCTOATCIIBHO BBIGI/IpaTB OCHOBaHHUA U

KPUTEPHU IS KITACCU(PUKAIIMN N3yYaeMbIX XUMUYECKIX 00HEKTOB

4.3

M0 Pa3IMYHBIM TIPU3HAKAM (YHCIY U COCTaBYy pEardpyromluxX BeIIECTB,
TerioBoMy  3((dekTy peakinuu, W3MEHCHUIO CTEIeHEW OKHCIICHUS

3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIaCTHIO KaTaln3aTopa)

ChopMUpOBaHHOCTE YMEHUSI XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMHYECKHX 3JIeMeHTOB 1 — 4 nepuoaos Ilepronnueckoi cucremsl .M.
MenpeneeBa u UX BaJEHTHBIE BO3MOKHOCTH, UCIIOJIb3YSl IOHATHS S-, p-,

d-a5eKTpOHHBIC OPOUTAITH, IHEPTETUIESCKUE YPOBHH




CdopmMupoBaHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX HUMH COCIUHEHHH IO

nepuojiaM U rpymnmnam

ChopMHUpOBAaHHOCTh YMEHHSI COCTAaBJISATH YPAaBHEHHUS XUMHUYECKHX

peaKIMii ¥ pacKphIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MoCpCACTBOM COCTABJICHUSA

QJICKTPOHHOT'O OajaHca 3TUX peaKI_II/Iﬁ

7.2

YpaBHEHMs pEaKUUH pa3IMyHBIX THUIOB; TOJHbIE U COKpalEHHbIE
ypaBHEHHUS peaKIMii HOHHOTO OOMEHA, YUUTHIBAs YCIIOBHSI, TPH KOTOPBIX

OTHU pCaKIHU UAYT 10 KOHIA

7.3

peakiuii THAPOJIM3a, PeakIMid KOMIUIEKCOOOpa3oBaHMs (Ha MpUMepe

TUAPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHUS)

CdopmMUpoBaHHOCTH YMEHHUS MOITBEPHKIATH:

8.1

Ha KOHKPETHBIX TpUMEpax XapakTep 3aBUCHMOCTH pEaKIMOHHOMN
CIOCOOHOCTM OPraHMYECKUX COEIMHEHHH OT KpaTHOCTH W THIA
KOBAJICHTHOM CBS3U (G' n TE'CBH3I/I), B3aUMHOT'O BJIUSIHUSA aTOMOB U I'PYIII
aTOMOB B MOJICKYJIaX, a TAK)Ke OT OCOOCHHOCTEH peasn3aliy Pa3IHIHBIX

MEXAHU3MOB IIPOTEKaHUsI peaKkLuit

8.2

XAapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYIHOIIMMHA

DKCIIEPUMEHTAMM U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKLUN

ChopMupoBaHHOCTH yMEHHUSI XapaKTepU30BaThb COCTaB M Ba)KHEWUIIHE
CBOMCTBAa BEUIECTB, IPUHAUICKAINUX K ONPEHEIEHHBIM KilaccaM |
rpynmnaM coeIMHEHUH (IIPOCThIe BEIIECTBA, OKCUJIbI, THIPOKCUIbI, CONH;
YII€BOJIOPOAbI, IPOCThIE 3(DUPBI, CIUPTHI, PEHOIIBI, aJIbAECTUAbl, KETOHBDI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE 3(QUPBI, KUPbI, YIJIEBOJbL, AMUHBI,

AMUHOKHCIIOTBI, O€JIKHN)

10

CdopMHUpOBaHHOCTh yMEHHUS MPOBOAUTH PACUETHl MO XUMHUYECKUM
dopMynaM M ypaBHEHUSM XHMHUYECKHUX PEaKLIUN C HCIOJIb30BaHUEM

(bHSquCKI/IX BCJINYHH:

10.1

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOJAYKTA PEAKIUU, €CIH OJHO
U3 UCXOJHBIX BEIIECTB JaHO B BUJE PacTBOPA C ONPEAEIEHHON MacCcOBOM

JoJiei pacTBOPEHHOTO BEIIECTBA WIIH JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccOBOM MM 00BEMHOM J0JIH, BBIXO/Ia MPOAYKTA PEAKIUH

10.3

TEIUIOBOTO 3P deKTa peaKimii

10.4

00BEMHBIX OTHOLLIEHUN T'a30B

10.5

10 HAXOXKJICHUIO XUMUYECKOMH (l)OpMYJ'ILI BCIICCTBA




11

Brnanenue cucteMoi 3HaHMM O METOJAaX HAY4YHOTO IMO3HAHUS SIBJICHUU
MIPUPO/IBI, HCTIONB3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHUE MPUMEHSTH
STU 3HAHUS MPU HKCIEPUMEHTAIHOM HCCJIEIOBAHUM BEIIECTB W IS
OOBSICHEHUS] XUMUYECKUX SIBICHHUN, HUMEIONIMX MECTO B MPHUPOJE,

HpaKTI/I‘IeCKOﬁ JIeSITeIbHOCTH YeJIOBEKa U B IMTOBCEIHEBHOM KU3HU

12

ChopMupoBaHHOCTh yMEHHUS TPHUMEHSATh (UCIONB30BaTh) 3HAHHUS O
COCTaBE€ M CBOMCTBAaxX BEILIECTB [UISl JKCIIEPUMEHTAIBHONW IPOBEPKHU
TUIIOTE3 OTHOCHUTENIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHYECKHUX
peakiuii ¥ MPOTHO3UPOBAHMS BO3MOMXHOCTEM HX OCYIIECTBIICHUS,
CUCTEMHBIC XUMHUYECKHUE 3HAHHS IJI1 OOBSICHEHUS U TPOTHO3UPOBAHUS
SBJIICHUM, HMMEIOIIUX €CTECTBEHHOHAYYHYIO MPUPOAY; I IPUHATHA

IPaMOTHBIX pEIIEHU MPoOJieM B CUTYallUsIX, CBSI3aHHBIX C XUMHUEH

13

CdopmMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U MPOBOAUTH XUMHUYECKHM
SKCIIEPUMEHT (MOJlydYeHHE M H3Y4YEHHE CBOICTB HEOPraHMYECKHX U
OpraHMYECKHX BEIIECTB, KAYECTBEHHbIE pPEAKIHH YIJIE€BOJOPOOB
Pa3IUYHBIX KJIACCOB M KHMCIOPOACOACPKAILUX OPTaHUYECKUX BEILIECTB,
pelieHne JKCIIEPUMEHTAIIBHBIX 3a1a4 1o pacro3HaBaHUIO
HEOPraHMYECKUX U OPraHMYECKHUX BEILECTB) C COOJIIOJCHHEM HpPaBUII
OesomacHoro  oOpamieHus €  BeIIecTBAaMM U Ja0OpaTOPHBIM
o0opynoBaHuem; GOpMyJIUpOBaTh LIEIH MCCIEIOBAHUSA; NPEICTABIATh B
pa3nu4yHoil ¢dopMme pe3ynbTaThl HKCHEPUMEHTa, AHAJIW3UPOBAaTh U

OLICHUBAThb UX NOCTOBECPHOCTDH

14

ChopMHPOBAaHHOCTh YMEHHSI OCYLIECTBIIAThH LIEJICHANPABICHHBIA MOUCK
XMMHUYECKON MH(OpMAIMK B pa3IMYHbIX UICTOYHHUKAX (HaydHast U y4yeOHO-
Hay4yHasl JTUTEepaTypa, CpeICTBa MaccoBOi MH(popmanuu, cetb MHTEpHET
Jpyrue), KPUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opmauio,
nepepalaTbiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBHU C IOCTABICHHOM

yueOHOM 3a1aueit

15

ChopMupoBaHHOCTh YMEHHSI  MPOTHO3UPOBATH, AHATU3UPOBATH U
OIICHUBAaTh MH(DOPMAIMIO C TIO3UIMK HSKOJOTHYECKOW OEe30MacHOCTH
MOCIIEJICTBUIM OBITOBOM M TPOU3BOJICTBEHHOM JCSATEILHOCTH YEJIOBEKa,
CBS3aHHOM C TepepadOTKONM BEHIECTB; CHOPMUPOBAHHOCTH YMEHHI
OCO3HaBaTh  ONACHOCTb  BO3JCHCTBUS  HA  JKUBBIE  OPraHU3MBbI
ONpEACNEHHBIX BEIIECTB, IMOHUMAs CMBICH [OKa3aTels MpeAebHON
JOMYCTUMOM KOHIEHTpAalluM, W TOSACHATh Ha MpUMepax CIOCOObI
YMEHBILIECHUS U TPEJOTBPALICHHUS UX BPEIHOTO BO3ACHCTBHS HA OPraHU3M

YCJIOBCKA




HEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D

o XuMunun
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUS
1 TeopeTnyeckre OCHOBBI XUMHHU
Crpoenne BemectBa. CoBpeMeHHasi MOJENb CTPOEHMsI aToMa. PacmpeneneHue
JNIEKTPOHOB 10 DHEPreTHYECKUM YpOBHsAM. Kiaccupukamus XUMUYECKUX
11 aseMeHTOB. OCOOCHHOCTH CTPOCHUSI DHEPreTUUECKUX YPOBHEH aToMoB (S-, p-, d-
a1eMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHMS ATOMOB. OJIEKTPOHHAs
KOHUTYpanus aroma. BaneHTHBIE JIEeKTPOHBI
Ilepuonnueckas cucremMa xumudeckux dnemMeHroB .M.  MeHnpaeneesa.
®usnyeckuit cmbica Ilepuoanyeckoro 3akona .M. Menaeneesa. IlpuunnHbl n
1.2 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB DIEMEHTOB M UX COEIUHEHMH IO
nepuojiaM M TpynmnamM. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOWCTB MPOCTHIX
BEILECTB, BOJOPOJAHBIX COETMHEHH, BBICHINX OKCHJIOB U THAPOKCH]IOB
1.3 BanenTtHOCTh. DnekTpooTpULIaTENbHOCTE. CTENEHb OKUCIIEHUS
Bunpl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAS, METaJUTMUeCcKasi, BOAOPOIHAS)
14 Y MEXaHU3MBI €€ oOpazoBaHus. MeXMOJEKYIsIpHbIE B3auMoieicTBrs. BemecTra
' MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTpPO€HHUs. Tumbl KpHUCTaNIMYECKUX
pemETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTANINYECKON PEIIETKH
15 XuMu4yeckast peakmus. Knaccudukanus XUMHUYECKHX peaxkumit B
' HEOPraHWYECKON M OpraHUYECKON XMMHUHU. 3aKOH COXPAHEHHSI MaCChl BEIIECTB
1.6 CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3INyHbIX (JaKTOPOB
1.7 TemnoBsie 3 HEeKThl XUMUYECKUX peakiuil. TepMOXUMUYECKUE YpaBHEHUS
18 OOpatumble peakuuu. XuMU4eckoe paBHOBecue. DakTOpbl, BIHAIOIINE Ha
' cocTostHME XUMHU4Yeckoro papHosecus. IIpunnun Jle [latense
DnexkTponuTrueckas auccoruanus. CuipHble W cialbie snekTponuTsl. Cpena
1.9 BOJHBIX pAacTBOPOB BEIIECTB: KHCIHAs, HEWUTpasbHas, wenoyHas. CreneHb
nucconyanuu. Peakiuu HOHHOTO oOMeHa
110 I'maponus coneit. MonHoe npousBeaeHue BoAbl. Bomopoansiii mokaszatens (pH)
' pactBopa
CrniocoObI BhIpaskeHHUsI KOHLIEHTPALMK PAaCTBOPOB: MaccoBas J10Jisl paCTBOPEHHOTO
1.11 BEIIIECTBA, MOJIIpHAs KOHIIEHTpauus. HacbhllieHHble Y HEHACHIIIEHHbIE
pacTBOpPBL, pacTBOPUMOCTb. Kpucramioruapartsl
112 OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE peakuuu. [loBegeHue BemecTs B cpepax ¢

pa3HbIM 3HaYeHUEM PH. MeToasl 21eKTpoHHOTO OajaHca




1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH

OCHOBEI HCOpFaHI/I‘ICCKOI}’I XUMHNHU

2.1

Knaccudukanus HeopraHuueckux coequHeHnil. HoMeHkIaTypa HeopraHu4ecKux

BC€IICCTB

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpWM, Kaluil, KaJbIuH,
MarHui, ajdlOMUHHMA, IIUHK, XpPOM, XKEJIe30, MEIb) U UX coequHeHuil. OOmme

CIIOCOOBI MOJIy4CHUS METAJIJIOB

2.3

XWMHYECKUE CBOWCTBA BAXXHEHIIMX HEMETAUIOB (TajJOreHOB, CEphl, a30Ta,
dbocdhopa, yrimepoma W KpEeMHHUS) U HX  COEAUHEHUH  (OKCHIOB,

KHCIIOPOJICOACPIKAIITUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN )

2.4

I'enetnueckas cBI3b HCOPTraHUYCCKUX BCIICCTB, ITPUHAIJICIKAIINUX K PA3JIMYHbIM

Kj1acCaM

2.5

#i#Par###  nenTudukanys HeopraHuuIeckux coequHennid. KauectBeHHbIS

p€aK Ha HCOPraHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OcCHOBHbBIE TOJOXEHHUSI TEOPUU XHUMHYECKOTO CTPOEHHUS OpPraHu4eCcKHX
coenqunenut A.M. bytiepoBa. YriepoaHblil CKEJIET OPraHM4eCKOW MOJICKYJIbI.
KpatHocTh xumuueckod cBsi3U. S- M P-CBS3U. SP3-, SP2-, SP-THOpUAM3AINH
opOuTaneir aToMOB yriepoja. 3aBUCUMOCTh CBONCTB BELIECTB OT XUMUYECKOTO

CTpoeHus Mojekyi. ['omonoru. 'omonornyeckuii psn. M3omepus u u3omepbl

3.2

Ilonstne o  ¢yHkuMoHanpHOW  rpymnmne.  OpueHTanuoHHblE  3()QEKTHI

3aMECTUTEIIEN

3.3

Hpe,HCTaBJ'IeHI/Ie 0 KJ'IaCCI/I(I)I/IKaI_[I/II/I OpraHHUYCCKUX BCHICCTB. HOMeHKHaTypa
OpTraHUYCCKUX COeIUHEHUI (CI/ICTeMaTI/I‘leCKaﬂ) U TpHUBHUAJIBHBIC HA3BaAHUA

BAKHEMIINX MPEJACTABUTENIEH KIIACCOB OPraHUYECKUX BEILLECTB

3.4

CBO6OI[HOpaIII/IKaJIBHLII71 W HOHHBIH MEXaHU3MbI peaKknuu. Ilonsatue o

HykJieogpuie u snextpoduie. [IpaBuno MapkoBaukosa. [Ipasuiio 3aiiesa

3.5

Ankanpl. XMMHYECKHE CBOMCTBA aJKAHOB: TaJIOTCHUPOBAHUE, JETUIPUPOBAHUE,
TEPMHUYECKOE PA3JIOKECHHE, KPEKHWHT, w3oMepusanus, ropeHue. [lomydeHue
ankaHoB. [lukmoankanel. Crnenmuduka CBOWCTB IUKIOATKAHOB C  MajbIM

pa3MepoM LHKIa. Peakiyuy npucoeIMHEHU U PaIMKaJIbHOTO 3aMEIICHUS

3.6

Ankenbl. XMMHUYECKHE CBOICTBA: peakLUUU NPUCOEAMHEHHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, TUIPOTralOT€HUPOBAaHUE, THApPATALlUs), TOPEHUS, OKUCICHUS U
nonuMepuzanuu.lIpombinienHsle ¥ J1a0OpaTOpHBIE  CIIOCOOBI  MOJIYYEHUS

AJIKCHOB

3.7

AnkagueHbl. XHWMHUYECKHE CBOMCTBAa AQJIKQJMECHOB: PEAKIMHU MPUCOCTUHEHUS

(rumpupoBaHMe, TaJOT€HUPOBaHWE), TopeHUs U noauMmepuzanuu. l[lomydenue




AJIKaJNCHOB

3.8

AnkuHbpl. XMMHUYECKHE CBOMCTBA: peaKIMHU MPUCOSAUHEHUS (TajJoreHHUpOBaHUE,
TUAPUPOBAHUE, TUIpATallks, THAPOraJOreHUpPOBaHHME) KaK CHOCO0 IMONydeHHUs
MOJIUMEPOB M JIPYIUX MOJE3HBIX MPOAyKTOB. Peakmuu 3amemienus. ['openue
aleTHIIeHa KaK UCTOYHUK BHICOKOTEMIIEPATYPHOTO MJIaMEHH JAJISi CBAPKU U PE3KU

MCTAJIJIOB. HpI/IMCHeHI/IC aliCTHJICHa

3.9

Apenbl. XuUMHYECKHE CBOMCTBa O€H305Ia: peakiuu SIEKTPOPHILHOTO
3aMelIeHUs, NPUCOEAMHEHUs (THIpUpPOBaHUE, TralloreHupoBaHue). Peakius
roperus. OCOOEHHOCTH XMMHUYECKHX CBOMCTB Tousyona.llomyuenue OeH3zona.
Oco0OeHHOCTH XMMMUYECKHX CBOWCTB cTuposa. llonumepusauusa crupona.

Crioco6bI nostydeHus ¥ MPUMEHEHNE apOMAaTHUECKUX YTIIEBOI0POI0B

3.10

Cnuptel.  [lpenenpHple OJHOATOMHBIE CHHMPTHL. XHMHUYECKHE CBOMCTBA!
B3aMMOJCICTBME C  HaTpMeM KaK CHOCO0  yCTAHOBJIEHHS  HaJIWYMs
TUAPOKCOTPYNIBI, €  TajJOreHOBOAOPOJAaMHU  KaK  CIOCO0  IOJIy4eHUs
pacTBOPUTEINEH, BHYTPU- U MEKMOJIEKYISIpHAs AeruapaTanus. Peakuus ropenus.
[lonyuenue »srtaHona: peakuus OpPOXKEHUS TIIIOKO3bl, TUApATAlUs STUJICHA.
OTHUIICHIVIMKOJIb U TJIMLEPUH KaK MPEACTABUTEIN IPEIEIbHBIX MHOTOAaTOMHBIX

CIIUPTOB

3.11

®enosn. Xumuueckue cBOMCTBa (eHoma (peakuud C HATpPUEM, TUIPOKCHIOM

HaTpus, Opomom). [Tomyuenue denomna

3.12

Anpaeruapl. XUMHUYECKHE CBOMCTBA MPEACITBHBIX albJCTHIOB: THIPUPOBAHHE;
KaueCTBCHHBIC pEaKIMM Ha KapOOHWIBHYIO Tpymmy (peakimusi «cepeOpsHOro
3epkainay, B3aumojeicteue ¢ ruapokcunoM menu (I1). Tlonyuenune npenenbHBIX
aJbJACTUIIOB: OKHUCJIEHUE CHUPTOB, THApaTalus aueTuieHa. AILIETOH Kak

MMPEACTAaBUTCIIb KCTOHOB. OcoOeHHOCTH PCaKnu OKUCIICHUS allICTOHA

3.13

Kap6OHOBLIe KHUCIOThl. XHMHYECKHE CBOICTBa MNpEACIIbHBIX OJHOOCHOBHBIX
Kap60HOBBIX kuCI0T. OCOOEHHOCTH XUMHUYSCKUX CBOMCTB MypaBBHHOﬁ KHCJOTHI.
HonyquI/Ie MMPEACIIbHBIX OJHOOCHOBHBIX Kap6OHOBLIX KHCJIOT: OKHMCJICHHEC
AJIKAHOB, AJIKCHOB, MCPBUYHBIX CIHUPTOB, AJIbACTUIOB. Bricmme MNpCaACIbHBIC U

HeTpe/IeIbHbIE KaPOOHOBBIE KUCTOTHI

3.14

Cnoxsble 3¢upsl ¥ xupbl. CrocoObl TMOMYyYEHHS CIIOXKHBIX  A(HUPOB.
OOpatuMocTh peakiuu HTepuukanuu. I[IpuMeHeHHe CIIOXKHBIX 3(QHUPOB B
NUIIEBOW M Tap(pIOMEPHON HPOMBIIIICHHOCTH. JKHPBI KakK CIOXKHBIE S(HUPHI
TJIMIEpUHA W BBICIIUX KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOWCTBA IKHPOB:
THJIPUPOBAHUE, OKHCICHWE. [ WIpOiH3, WM OMBUICHHE, >XHPOB KaK CIIOCO0
MPOMBIIIJICHHOTO TIOJIYYEHHUSI COJIEH BBICIIMX KapOOHOBBIX KHCIOT. MBUTA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCJIOT

3.15

XHUMHUYECKHE CBOMCTBAa TIJIFOKO3BI: p€akuuu C Yy4aCTUEM CIHUPTOBBIX U




aNbJIETUIHOM TPYII U MOJOYHOKHCIOe Oposkenue. [IpuMeHneHue riroko3sl, eé
3HAUYECHHUE B JKU3HEACATEIBbHOCTH Opranusma. Jucaxapuabsl: caxapo3a, MajbTo3a.
BoccranaBnuBaromue M HEBOCCTaHaBIMBaroUMe aucaxapuiel. ['maponus
nucaxapunoB. Ilonncaxapunabl: kpaxmai, TiaukoreH. CTpOeHHE MaKpOMOJIEKYII
Kpaxmajia, TJIMKOreHa W Uesuiono3bl. dusmyeckue CBOWCTBA Kpaxmaia M
LEJUTI0N03bl. XMMHUYECKHE CBOMCTBA KpaxMmaia: THUIPOJIM3, KaueCTBEHHas
peakuus ¢ MOJOM. XMMHMUYECKHE CBOMCTBA LEJUIIOJO3BL: TMAPOIIN3, MOITYYEHHE
3¢upoB wnemwmono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alEeTaTHBIM MENK)

3.16

AMUHBI. AMHHBI KaK OpraHU4eCKHe OCHOBAHUS: PEAKIMU C BOJIOM, KHCIOTaAMU,
peakiusi TOpeHHs. AHWUIUH Kak MPEeACTaBUTEIh apOMATHYECKUX aMHHOB.
XUMHYECKUE CBOMCTBA AHWUJIMHA: B3aMMOJICHCTBHE C KHUCJIOTaMU, OPOMHOMU
BOJIOM, okucieHue. [lonydeHne aMHHOB QJIKWIMPOBAHUEM aMMHakKa |

BOCCTAHOBJICHUCM HHUTPOIIPOU3BOAHBIX YIJIEBOAOPOI0B

3.17

AMUHOKHUCIOTHI U O€NIKH. AMHHOKHCIOTHI Kak amM{OTEpHbIE OpraHUYECKHE
coenuHeHusi. OCHOBHbIE aMHHOKHCIOTBHI, OOpasyronue Oenku. XUMUYEeCKue
CBOIcTBa OEJKOB: THAPOJIN3, JIEHATYpalusi, KaueCTBEHHbIEC (I[BETHBIC) peaKluu

Ha OenKu

3.18

CtpoeHue W CTPYKTypa IOJIMMEPOB. 3aBUCHMOCTb CBOWCTB ITOJIMMEPOB OT
cTpoeHHuss MoJeKysl. OCHOBHBIE CIOCOOBI TOJYYCHHS BBICOKOMOJEKYISIPHBIX
COCIMHEHUI: peakiuu MOJUMEepHU3alluu U ToduKoHAeHcauuu.Knaccudukanus

BOJIOKOH

3.19

HH#Par### 1 nentudukanus opraHMyecKux coeJuHeHui. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 HAa PACIIO3HABAHUEC OPTaHNUYCCKUX BCIICCTB

3.20

I'enernueckas cBSI3b MCKAY KiIaCCaMHM OpPraHNn4YCCKUX COGIII/IHCHI/Iﬁ

XUMHUA U )KU3HD

4.1

Xumusi B TIOBCEAHEBHOW >Ku3HH. [IpaBuia Oe3omacHOW pabOTBHl C E€IKUMH,

TOPIOYMMHU U TOKCUYIHBIMHU BCIICCTBAMU, CPCACTBAMU OBITOBOM XMMUH

4.2

Xumus ¥ 310pOBbe. XUMUS B MEAUIIMHE. XUMUS U CEITbCKOE XO35ICTBO. XUMHUS B
MIPOMBIIIJICHHOCTH. XUMHS W JHEPreTUKa: MPHUPOIHBIA W TOMYTHBIA HEePTSIHON
ra3bl, ©IX COCTaB M Mcnoiab30oBanue. CoctaB HeTH U e€ mepepadoTka (MPUPOIHBIC

HNCTOYHUKHU er'IeBOI[OpOI[OB)

4.3

XuMus M DKOJIOTHA. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIIEH Cpelbl M €ro
nociencteus. Oxpana ruapocdepsl, mouBbl, atMocdepsl, (Iopbl U (GayHbl OT
XUMHYecKoro 3arps3HeHus. IIpoGirema OTXOZ0B M MOOOYHBIX MPOTYKTOB.

A.TILTepHaTI/IBHLIC HCTOYHHUKU SHCPTUHU

4.4

OO6mme mpeacTaBiIeHUs] O MPOMBIIUICHHBIX CHOCO0aX TMOJYYCHHS] XUMHYECKUX




BElIeCTB (Ha MpUMeEpe IMPOU3BOJICTBA aMMHaKa, CEpHOM KHcioThl). UYépHas u
nBetHas  Metawnryprus. CTekiIo0 M CHJIMKAaTHas  MPOMBIIUICHHOCTb.

HpOMBIH_IJ'IeHHaH OpTraHN4YeCKasn XHUMMUA. C]':Ipbé JJIA OpFaHquCKOﬁ

MPOMBIIITIEHHOCTH
5 HHHPar### Tunbl pacyETHBIX 32124
##H#Par###PacuéTpl Macchl BelecTBa WM 00BEMA ra30B MO0 U3BECTHOMY
51 KOJIMYECTBY BEIECTBA, Macce WM 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEaKIHH
BEIIIECTB
5.2 HH#HPar###PacuéTol TeruioBoro 3Qexra peakuuu
5.3 HH#HPar###PacuéTpl 00bEMHBIX OTHOILICHHI T'a30B MPU XUMUYECKUX PEAKIHIX
5.4 ###Par###Pacuétel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MMPOTYKTOB
' peaKIy, €CJI OJHO U3 BEIIECTB IaHO B M30BITKE (MMEET IPUMECH )
55 ###Par###PacuéTe MaccoBOM WM 00OBEMHOM JTOJIM BBIXO/1A TPOIYKTA PEAKIINH
' OT TEOPETUYECKH BO3MOXKHOTO
###Par###Pacuétel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH,
5.6 €CIIM OJJHO M3 BEIIECTB JJaHO B BUJE PacTBOpa C OMPEACIEHHON MacCCOBOM J10JIeH
pPacTBOPEHHOTO BEIIECTBA
57 H#HPar###PacuéThl ¢ UICMOIB30BAHUEM MOHATHI «MaccoBast 1OJIsD», «MOJISIpHAst
' KOHIICHTPAIUS», «PACTBOPUMOCTbY
##HPar##HaxoxneHre MOJIEKYISIPHON (pOPMYITBI OPTaHUYECKOTO BEIECTBA 10
5.8 €ro TUIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIUX B €0 COCTAB, UJIH 110

IIPOJYKTaM CrOpaHus




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus; 10 knace. yriny6nenHoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.W. u ap.; mox penaknuei Jiyanna B.B. O0miecTBo ¢ orpaHn4eHHOM
0oTBeTCTBEHHOCTHIO «/[PODAY; AkimoHepHoe ob1iecTBo «M31aTenbcTBO
«IIpocseuienue»

* Xumus; 11 knace. yrinyonennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Hpo3znos A.A., u ap.; nox penakuuent Jiyanna B.B. O61iecTBo ¢ orpaHnueHHON
0TBeTCTBEHHOCTHIO «JIPODA»; AkiimonepHoe o61ecTBo «M3marenbeTBo

«IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






