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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamMma 1Mo XMMHHM Ha YPOBHE CpEIHEro OOIlero
oOpa3zoBanusi pa3zpaboraHa Ha ocHoBe DenepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O06 obOpa3zoBanuu B Poccuiickoit @enepauun»,
TpeOoBaHUI K pe3ylbTaTaM OCBOEHHS (enepaibHO 00pa3oBaTENbHOMN
IIPOrpamMMBbl CPEIHETO oOwero oOpazoBanus(POII COO0),
npenacraBiieHHbIX B DenepanibHOM TOCYyIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konmenuuu mnpenogaBanus y4eOHOTO
npeaMeTa «XUMHUs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
®denepanuu, peaau3ylIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOTrpaMMBbl, U
OCHOBHBIX TOJIOkKeHUH «CTpaTeruu pa3BuTus Bocnutanus B Poccuiickoit
®denepanuu Ha nepuoa 10 2025 roma» (Pacmopsikenue IlpaButennbcTBa
P® ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YIIyOJNEHHOTO W3Y4YEHUS 3aHUMAeT Ba)KHOE
MECTO B CUCTEME €CTECTBEHHO-HAYYHOro oOpa3oBaHus ydammuxcs 10-11
kimaccoB.  M3yuenume  mpeamera, — peanu3zyeMoe B YCJIOBUSX
nudepeHIInpOBaHHOT0, TPOPUIBLHOTO 00yYEeHUS, MPU3BAHO 00ECIICUUTD
0011e00pa3oBaTENbHYI0 U OOIIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHUKOB
IITKOJIBI, HEOOXOAMMYIO IS aJanTalii MX K OBICTPO MEHSIOIIMMCS
YCJIOBUSAM KU3HM B COLIMYME, a TaKKe JJIA MPOJIOJLKEHUST OOy4eHHS B
opraHuzanusx MnpodhecCuOHAIBHOIO O00pa30BaHUs, B KOTOPBIX XHUMHS
SBJISIETCS] OJTHOM M3 IPUOPUTETHBIX AUCIUTUIMH.

B nmporpammMe 1o xuMuu Ha3HaUYCHUE MpeaMeTa « XUMUSD) MOTydaeT
MOAPOOHYI0 MHTEPHPETAIMIO B COOTBETCTBHUU C OCHOBOIIOJArarolMMHU
nonoxkeausimu = ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH  IICJICH,
colepKaHUs, pe3ylbTaTOB OOy4deHUsT U TpeOOBaHM K YpPOBHIO
MOATOTOBKM  BBIMYCKHUKOB.  CBHJAETEIBCTBOM  TOMY  SIBIISIOTCA
CJIEIYIONTHE BBITIOMHIEMbBIC TTPOTPAMMOM 110 XUMHUH (PYHKITHH:

e HMHPOPMALIMOHHO-METOIUYECKAS, peanuzanus KOTOpOH
o0ecreunBaeT MoTyyeHue MPeJICTaBICHUS O LETsX, COJAEPKAHNUH,
oOmelt crpareru  OOy4YeHUs, BOCIHMTAHHMS W  Pa3BUTHUA
0o0yyYaromuxcsi CpeACTBAMH MpPeIMETa, M3y4aeMOro B paMKax
KOHKPETHOTO Tpodus;

e OpraHM3alMOHHO-IUIAHUPYIOIIAs, KOTOpas MperycMaTpUBacT
onpeJeeHue: PUHIIUIIOB CTPYKTYPUPOBaHUS u
MOCIICIOBATEIbHOCTA ~ HM3Yy4YeHUs  y4eOHOro  Marepuana,
KOJIMYECTBEHHBIX W  KAYECTBEHHBIX €ro  XapaKTePUCTHK;



MOJIXOJI0B K (DOPMHUPOBAHHIO COJEP>KATEIBHON OCHOBBI KOHTPOJIS
U OIEHKH O0O0pa3oBaTeNIbHbIX JIOCTH)KEHUN OOydYarommxcs B
paMKax  HMTOroBoM  arrectauud B (opMe  €IUHOTO
roCyJJapCTBEHHOTO PK3aMEHA M0 XUMHH.

[Iporpamma a1 yriyOa€HHOTO U3YUEHUS XUMUU:

e YCTAaHABIMBAECT WHBAPUAHTHOE MPEIMETHOE  COAEpPKaHUE,
o0si3aTeNbHOE MMl M3YYEHHs] B paMKax OTAENbHBIX Mpoduiei,
IpeAyCMaTPUBAET PACIPENECIEHUE U CTPYKTYPUPOBAHUE €ro IO
KJIaccaM, OCHOBHBIM COJIEpKaTEIbHBIM JTMHUAM/pa3jiesiaM Kypca;

e JaéT NpPHUMEPHOE  paclpefesieHHe  y4eOHOro  BpPEMEHH,
PEKOMEHTyeMOr0 JIJIsl U3YYEHUS OT/IEIbHBIX TEM;

e TMpemaracT MOPUMEPHYHD  MOCIEIOBATEIIBHOCTh  W3YYCHHS
y4eOHOTO MaTepuayiia ¢ y4€TOM JIOTMKHM MOCTPOEHUsl Kypca,
BHYTPHUIIPEAMETHBIX U MEXKITPEAMETHBIX CBS3EH;

e JAET METOAMYECKYH) MHTEPIPETALMIO LEJEH W 3aa4 U3y4YCHUS
npeaMeTa Ha YriayOJEHHOM YpPOBHE € YYETOM COBPEMEHHBIX
OPUOPUTETOB B CHUCTEME CpelHero oOmero o0Opa3oBaHus,
COZICPKATEIIbHOW XapaKTEPUCTUKH IUIAHUPYEMBIX pPE3YJIbTAaTOB
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOM MPOrpPaMMbl CPETHETrO
obmero  oOpazoBaHWsi  (JIMYHOCTHBIX,  METAlPEIMETHBIX,
NPEeIMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHJIOB Yy4eOHO-
MO3HABATENBLHBIX JEHCTBUN OOydYaromerocss 1O OCBOCHUIO
COJICp/KaHUS IIPEAMETA.

I[To BceM Ha3BaHHBIM TMO3UIUAM B TMPOrpaMMe IO XUMHUHU
MPEeAyCMOTPEHA MNPEEMCTBEHHOCTh C OOYyYEHHEM XHMHH Ha YPOBHE
OCHOBHOIo 001iero oOpa3oBaHus. 3a MpelejgaMud YCTaHOBJICHHOM
IpOrpaMMOM MO XUMHUM 00s3aTeIbHON (MHBApHUAHTHOM) COCTaBJISFOIICH
colepkaHusl y4eOHOro mnpeaMera «XHUMHsD» OCTA€TCS BO3MOXHOCTb
BbIOOpa €ro BapHaTHMBHOM  COCTABIAIONICH, KOTOpas  JIOJDKHA
OMPENENATHCS B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOTO MPOQUIIS
o0yueHus.

B cootBercTBHM ¢ KOHIENTYalbHBIMU NOJ0xKEHUIMH PT'OC COO o
Ha3HAYECHUH MPEAMETOB 0A30BOr0 M YINIyOJIEHHOIO YPOBHEW B CUCTEME
I GepeHIUPOBAHHOTO O0YYeHHs] Ha YpPOBHE CPEAHEro OOIIEro
oOpa3oBaHMsI XMMUSI Ha YPOBHE yIiyOJEHHOTO M3y4YEHHUs HAIPABJICH Ha
peanu3aiulo MPEEMCTBEHHOCTH C MOCJIEAYIOIIMM 3TaloM IOJIYYEHUS
XUMUYECKOTO 00pa3oBaHUsl B paMKax H3Y4YEHHUS CHEIUATbHBIX
€CTECTBEHHO-HAYUYHBIX W XHUMHYECKUX JUCHMIUIMH B BYy3aXx U



OpraHm3alusx cpeaHero mnpodeccuoHanpHOr0 o0pa3oBanusa. B aToi
CBS3U M3YUYEHHUE MpeaMeTa « XUMHUSD) OPUEHTUPOBAHO NMPEUMYIIIECTBEHHO
HAa pacUIMpeHHe U YIrIyOJIeHHEe TEOPETUUYECKOM U MPaKTUYECKOM
MOJTOTOBKM  OOyYarouIuxcsi, BBIOPABIIMX OMNPEACIEHHBIA MPOPUIIH
oOy4eHHsl, B TOM YHUCJIE C MEPCHEKTUBOW MOCIEAYIOIET0 MOJIYYECHHS
XUMHUYECKOTO 00pa3oBaHHA B OpraHu3alsax MNpodhecCHOHATBEHOTO
oOpazoBanus. Hapsiny ¢ stum, B cBete TpeboBanuniit ®I'OC COO «
IUTAHUPYEMBIM pe3yiibTaTaM OCBOEHHUA (eaepalibHONM 00pa3oBaTeIbHOM
OporpaMmbl  CpeAHEro oO0miero oOpa3oBaHMs M3yYEHHE MpeAMeTa
«XUMHUS» OPUEHTHPOBAHO TAaKXKE HA pEUICHUE 3aJlad BOCIUTAaHUSA H
COLIMAJILHOTO Pa3BUTHS OOydalomuxcs, Ha (opMHpOBaHHE Yy HUX
OOIIEMHTEINIEKTYaIbHBIX YMEHUN, YMEHHUIM palMoHaIM3alMU Y4eOHOTro
Tpyna ©u  OOOOIIEHHBIX  CIOCOOOB  JIEATENIHOCTH,  HMMEIOIIHNX
MEXAUCIUTUTMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocTraBnsOmUMHA TpeIMeTa «XHUMHsD) Ha YPOBHE YIIIyOJIEHHOTO
U3YYEHHUS SABISAIOTCA YTayOnE€HHbIE Kypchl — «Opranudeckass XUMUS» U
«OOmas u HeopraHuveckas xumusi». [lpu omnpeaeneHUd MOIXOIO0B K
oTOOpY U CTPYKTYpPHOW OpraHM3alliy COJEpP’KaHUS JTHUX KypCOB B
nporpaMMe 1o XMMHH 3a OCHOBY NpHUHATHI nojoxeHuss GI'OC COO o
paznuuusax 0a30BOro U yriyOJEHHOTO YPOBHEW N3YUYEHUS MIPEAMETA.

OcHoBy coaepkanusi KypcoB «Opranndeckast xumusa» u «OO0mas u
HEOpraHWYeCcKass XUMHUS» COCTABISIET COBOKYIHOCTh IPEIAMETHBIX
3HAHUM W YMEHMH, OTHOCSIIMXCA K O0a30BOMY YpPOBHIO HU3Y4YCHUS
npeaMeTa. JTa CUCTEMa 3HAHUU MOIY4YaeT ONpeneIEHHOE TEOPETUYECKOE
JOTIOJTHEHUE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYILIECTBEHHO OOJIBIIUI
00BEM (pakTONOrMYecKOro marepuana. Tak, Ha yriayOJE€HHOM YpOBHE
U3y4YeHHUsT TpeaMera obOecrneueHa BO3MOXKHOCTh — 3HAYUTEIBHOTO
yBeIMUYeHUs: 00bEMa 3HaHUN O XUMUYECKUX 3JIEMEHTAaX U CBOMCTBaX WX
COCIMHEHHI HAa OCHOBE PACUIMPECHHS U YIUIyOJICHUsS MPEACTABICHUM O
CTPOGHHMU  BEIIEeCTBa, XHMMHYECKOM CBSI3M M  3aKOHOMEPHOCTSIX
IPOTEKAHUST PEeAKIUi, pacCMaTPUBAEMbIX C TOUKH 3PEHUS XUMHUYECKOM
KUHETUKU U TEepMOAMHAMUKU. l3ydueHue mnepuoInyeckoro 3akoHa H
[lepuoguyeckoil CHUCTEMBbl XHMHYECKHUX JJIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IIPEJICTABICHUAX O CTPOCHUHU
aTomMa. XUMHUYECKasi CBSI3b OOBSICHSACTCS C TOUKU 3PEHUS DHEPTreTUUECKUX
U3MEHEHH 1pu €€ 00pa30BaHUM U pa3pyIICHUH, a TAKKE C TOUYKU 3PECHUS
MeXaHU3MOB €€ oOpa3zoBaHud. V3ydeHue THUIOB peakluidl JTOMOJIHAETCS
dbopMUpOBaHHEM TPEJCTaBICHUNA 00 ANEKTPOXUMUYECKUX Ipoleccax U



AIIEKTPOJIM3€E PACILJIAaBOB M PAacCTBOPOB BemlecTB. B kypce oprannueckoit
XUMHH TIPH PACCMOTPEHHM PEAKIIMOHHON CIIOCOOHOCTH COETUHEHHI
yAeIsIeTCs 0c000€ BHUMAaHHUE BOIPOcaM 00 AJIEKTPOHHBIX 3¢ deKTax, o
B3aMMHOM BJIMSTHUHM aTOMOB B MOJICKYJIaX ¥ MEXaHU3MaX PEaKIIHi.

Ocoboe 3HaueHHE MMEET TO, YTO Ha COAEpPKAHUE KYpCOB XHMHH
yIayOaEHHOTO YPOBHS M3YUYEHHsI JIJISl KJIACCOB OMpPENEIEHHOTO Mpodums
(r1aBHBIM 00pa3oM Ha MX CTPYKTYpPY M XapakTep IOMOJHEHHM K OOIIei
CUCTEME MPEAMETHBIX 3HAHHI ) OKA3hIBAIOT BIUSHUE CMEKHBIE TIPEIMETHI.
Tak, HampuMmep, B COACpXaHUM TpEAMETa I KJIAacCOB XUMHUKO-
¢us3maeckoro mpoduias OoiblIoe 3HAYCHUE OYAyT HMETh SJIEMEHTHI
ydueOHOro matepuana mo obmed xumuu. [Ipu u3ydeHun mnpeamera B
JAaHHOM CJIydae akIeHT OyIeT cIelaH Ha OOIIHOCTh METOOB MO3HAHUS,
OOITHOCTh 3aKOHOB W TEOPHWA B XWUMHM W B (HU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKYJspHas Teopusi B (U3HKE), 3aKOHBI
COXPAaHEHHUsI MAacChl U PHEPTUHU, 3aKOHBI TEPMOIAMHAMHKH, SICKTPOIIH3A,
MPEJICTABICHUS O CTPOCHUU BEUIECTB U JPYTOE.

B TO ke Bpems B colIepKaHWU TMpeAMeTa s KIacCOB XHUMHUKO-
OouoJsioruyeckoro Tmnpoduiiss OOJbIINK yACIbHBIM BeCc OyJaeT HMETh
OpraHMyeckas XuMHus. B 3ToMm ciydae mpemocTaBisieTCsi BO3MOXKHOCTD
i Oosiee OOCTOSTENBHOTO PACCMOTPEHHS] XMMHMUYECKON OpraHu3aliu
KJIETKA KaK OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K
npuUMepy, TaKue CTPYKTYpHbIE KOMITOHCHTBI, KaK JIMIHIbI, OCNKH,
yIJICBOJIbI, HYKJIEHHOBBIC KHCJIOTBI W Japyrue. llpu 3ToM 3HAHHS O
COCTaBe U CBOWMCTBAX MPEJCTaBUTENIC OCHOBHBIX KJIACCOB OPTaHUYECKUX
BEIIECTB CIY>KaT OCHOBOW JJii M3YYEHHS CYIIHOCTH MPOIECCOB
dboTocuHTE3a, NbIXaHUs, TUIIECBAPCHHUSL.

B muane QopmupoBaHUS OCHOB HAyYHOTO MHUPOBO33pPEHUS,
OCBOGHHUSI OOIICHAYYHBIX METOJIOB MO3HAHUSA U OIbITa MPAKTHYECKOTO
MPUMEHEHUsT HAy4YHBIX 3HAHWUW W3yYCHHE TMpeaMeTa «XUMHs» Ha
yrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEKIIPEIMETHBIX CBS3AX C YICOHBIMU
npeaMeTaMH,  BXONAINIMMH B COCTaB  MpPEIMETHBIX  oOjacTei
«EcTecTBeHHO-HAYyUHBIC TIPEAMETHD), «MareMaTuka U WHPOpPMATHKa» U
«PyCCKUi SI3bIK ¥ TUTEPATYPaAy.

[Ipu wm3ydeHunm ydeOHOTO mpeaMeTa «XUMHS» Ha YriayOia&éHHOM
ypOBHE TakKe, KaK Ha YPOBHE OCHOBHOTO U CPEIHETO OOIIero
obpazoBanus (Ha ©0a30BOM ypOBHE), 3ajadell MEPBOCTEIEHHON
3HAYUMOCTHU SABJISETCS (POPMHUPOBAHME OCHOB HAyKHW XUMHUHU Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKON NIEATEIHHOCTH YEJIOBEKa



Y OZHOTI'0O U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphI. Pemenue 3Ton 3a1aun Ha
yriIyOJ€HHOM YPOBHE M3YYEHHUs INpeaMeTa IpeanojaraeT peaau3aluio
TaKUX LEJEeH, KaK:

dbopMUpOBaHHE TMPEACTABICHUN: O MaTepUabHOM €IMHCTBE
MHPA, 3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SBJICHHUU MPUPOJIBI, O
MECTE XUMHUHU B CHCTEME €CTECTBEHHBIX HAYK U €€ BEIYILEU POJIH
B oOO0ecCreYeHun YCTOWYMBOTO pa3BUTHS UYEJIOBEYECTBA: B
pelieHuu mpodJIeM KOJIOTUUECKOM, YHEPTEeTUIECKON U TTUILEBOM
0€301MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JJaHUM HOBBIX
MaTepUaOB, HOBBIX HMCTOYHWKOB DJHEPTrUU, B OOCCIICUCHHH
pPaIMOHAIBHOTO ~ MPUPOJIONONIB30BaHUs, B  (popMuUpoBaHUU
MHPOBO33pPEHUS W OOIIEeH KyJbTYpbl YEJIOBEKa, a TaKkKe
AKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TIPUPOHOM Cpeie;

OCBOCHME CHCTEMBbl 3HAHHUM, JICKAIIUX B OCHOBE XHMMYECKOM
COCTAaBJISAIONICH €CTECTBCHHO-HAYYHOU KapTUHBI MHpa:
(GbyHIaMEHTAIBHBIX TOHATHN, 3aKOHOB W TEOPUM XUMUH,
COBPEMEHHBIX IPEJICTABICHUI O CTPOCHUHU BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIAPHOM, HAJIMOJICKYJIIPHOM,
O TEPMOJMHAMHUYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTAX
MPOTEKAHHUSI XUMUYECKUX PEAKIH, O XUMUYECKOM PaBHOBECHH,
pacTBOpax M JUCHEPCHBIX CHCTEMax, 00 OOIMX HayYHBIX
MPUHIMIIAX XUMUYECKOTO MTPOU3BOJICTBA;

dbopmupoBaHne y OOyYaOMIMXCS OCO3HAHHOTO TMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHWMHUYECKUX 3HAHUU  JJId
0OBSICHEHUS KJIFOYEBBIX HUJIEH W MPOoOJeM COBPEMEHHOW XUMUH,
I OOBSICHEHUST M TPOTHO3WPOBAHUS SBJICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYIO TPUPOY; TPAMOTHOIO PELICHUS TPOOJIEM,
CBSI3aHHBIX C XHMHUEW, NPOTHO3UPOBAHUS, AHAIM3a U OLICHKHU C
[MO3UIINN DKOJIOTUYECKON 0€30IaCHOCTH ITOCIIEICTBUU OBITOBOI U
MPOU3BOJCTBEHHOM JE€SATEILHOCTH 4YEJIOBEKA, CBS3aHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, MCIIOJIB30BAHUEM U MIEPepabOTKOM
BEIIIECTB;

yriyOJieHne TPENCTaBICHUH O HAyYHBIX METOJax ITO3HAHMUS,
HEOOXOJUMBIX JUIsI TIPUOOPETCHUS YMEHHN OPHEHTHUPOBATHCS B
MHpE BEIIECTB U OOBSCHCHHUS XHMHYECKUX SIBJICHUN, UMEIOIINX
MECTO B MpPUPOAE, B MPAKTUYECKOM JCATEIBHOCTH U
MIOBCEIHEBHOM JKU3HH.



B

IIJIaHE peaiu3anuu IIEPBOOUCPCAHBIX BOCIIMTATCIBbHBIX u

pa3BUBAIOMUX (PYHKIIUH TIEJIOCTHOM CHUCTEMBI CpEIHEro oOIIero
oOpa3oBaHMsl TP M3YyUYEHUU TpeAMeTa «XUMHUA» Ha YriayOoaéHHOM
ypOBHE 0COOYIO aKTYaJbHOCTh MPUOOPETAIOT TAKUE LEIH U 3a/1a4H, KaK:

BOCMHUTaHUE YOSKAEHHOCTH B O3HABAEMOCTH ABJICHUN MPUPOIBIL,
YBaKEHHsSI K MPOLIECCY TBOPYECTBA B OOJACTH TECOPETHUECKUX U
NPUKIAAHBIX ~ HWCCICOBAaHUNA B XUMHH, (HOPMHUPOBAHHE
MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU;

pPa3BUTHE MOTHBAITMU K O0YUCHUIO ¥ TTO3HAHUIO, CTIOCOOHOCTEH K
CAMOKOHTPOJK0 M CaMOBOCIUTAaHUI0O HAa OCHOBE YCBOEHUS
00111e4YesI0BEYECKHUX [IEHHOCTEH;

pPa3BUTHE I[I03HABATEJIbHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX H
TBOPYECKUX CMOCOOHOCTENW o0Oyyaromuxcsi, (GOpMHpPOBAaHUE Y
HUX CO3HATEJIbHOIO OTHOUIEHUS K CamMOOOpa3oBaHUIO H
HENpPEepPHIBHOMY  OOpa3oBaHUIO KAaK  yCIOBUIO  YCIEIIHON
npodeccruoHanbHOM U 00111eCTBEHHOM NEATEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M MOTPEOHOCTHU
B 3JI0POBOM 00pa3e >KU3HU;

dhopmupoBaHue YMEHHI u HAaBBIKOB Pa3yMHOTO
MIPUPOJIONIOIB30BAHUS, PA3BUTHUE SKOJOTMYECKOW KYJIbTYPHI,
NpUOOPETeHNE ONbITa OOIIECTBEHHO-TOJIE3HOM 3KOJIOTMYECKOU
NEATEIIBHOCTH.

OOmiee 4YMCIO YacoB, MPETyCMOTPEHHBIX MJisi WM3yYCHUS XUMHHM Ha
yIIyOJIGHHOM ypOBHE cpefaHero oomero obpazoBanwms, cocrapisier 204
gacoB: B 10 kmacce — 102 4gaca (3 ygaca B Henenmo), B 11 kmacce — 102
yaca (3 yaca B HEJICIIO).



COILEPKXAHUE OBYUYEHUA

10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XMMMH.

IIpenver u 3HayeHHWE OPraHUYECKOM XWMHH, IPEICTABICHHUE O
MHOT000pa3uy OPraHUYECKUX COCAMHEHUI.

OJIEKTPOHHOE  CTPOCHHE  aTroMa  YIrJepojJa: OCHOBHOE W
BO30Y>KIEHHOE COCTOSHUSI. BaneHTHbIE BO3MOXKHOCTH aToOMa yriepoja.
XUMHYECKasi CBSI3b B OPTaHUYECKUX COCMHEHUSX. THUIBI rTuOpuan3auu
aTOMHBIX opOuTaneut yriepoaa. MexaHu3mbl 00pa3oBaHUsl KOBAJECHTHOM
cBs3u (OOMEHHBIH U JIOHOPHO-aKUENTOPHbIN). THUIBI MepeKpbIBaHUS
aTOMHBIX OpOuTaliel, 6- U m-cBsi3u. OauHapHas, NBOWHAs U TPOUHAs
cBsi3b. CrIocoOBI pa3pbiBa CBsI3ei B MOJIEKYyJIaX OPraHUYECKUX BEIIECTB.
[TonsiTne 0 cBOOOTHOM paauKaie, HykKiIeohuie u dIEKTpodue.

Teopusa cTtpoeHusi opraHmueckux coeauHeHuit A.M. bytiepoBa u
COBPEMEHHBIE NPEACTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU
CTPOEHHUS OPraHMYECKUX COECAUHEHUN. MOJEKYJIpHbIE U CTPYKTYpHBIE
dbopmyinbl. CTpyKTypHBbIE (OpPMYJBI pa3iHYHBIX BUIOB: pa3BEPHYTasd,
COKpaméHHasl, ckenerHass. M3omepus. Buabl m3oMmepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAA. DJIEKTPOHHBIE YPPEKTHI B MOJIEKYJIaX OPraHUYECKUX
COE€TUHEHUN (MHAYKTUBHBINA U ME30MEPHBIN A3PPEKTHI).

[IpencraBnenne o KiIacCHPHUKAIMM OPraHUYECKUX  BEIIECTB.
[lonstne o ¢QynkunonansHoil rpynme. ['omonorus. ['omonoruueckue
panpl. CucremaTuyeckass HOMEHKJIATypa OPraHUYECKUX COEAUHEHUM
(IUPAC) u TpuBHanbHbie Ha3BaHUS OTAEIBHBIX MPEACTABUTENCH.

OcobOenHoctn W Kjiaccu(UKaIMsl  OPraHUYECKUX  PEaKIuil.
OKHCIIUTENbHO-BOCCTAHOBHUTEIBHBIE PEAKI[UU B OPraHUYECKON XUMHUH.

OKCIEpUMEHTAIbHBIE ~ METOAbl  M3Y4YEHHS BEIIECTB M  UX
NPEeBpAILCHU: 03HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEUIECTB U
MaTepuajiaMi Ha MX OCHOBE, OMNbBITHI MO MPEBPALICHUIO OPraHUYECKHX
BEUICCTB TNpU HarpeBaHuu (IUIaBlieHHWE, OOYIJIMBaHUE M TOpPEHHUE),
KOHCTPYMPOBAaHHME MOJIEIIEH MOJIEKYJI OPraHUYECKHUX BEILIECTB.

YriaeBoaopoabl.

Anxanbl. ['omonorumyeckuii psin  ankaHoB, ooOmas ¢dopmya,
HOMEHKJIATypa W HU30MEpHsS. OJEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ AJKaHOB, SP>-THOPHUAM3AIMS aTOMHBIX OpOHTasei
yriepoaa, 6-CBs3b. GU3nyeckue CBOMCTBA AKAHOB.



XUMHUYECKHE CBOICTBa aJIKaHOB: peakuuu 3aMCIICHUS,
M30MEpPU3ALINM, JIETUIPUPOBAHUSA, UUKIN3AINN, MNUPOJIU3a, KPEKHUHTA,
ropenus. lIpencraBieHne o©O MeEXaHU3ME pEAKIUN  PaJIUKAIBHOTO
3aMEIICHMUS.

Haxoxnenune B mnpupoge. CrocoObl NOMYyYEHHS W NPUMEHEHHE
AJIKAHOB.

Huknoankanpl. OOmas ¢opMyna, HOMEHKIATypa U HM30MEpHS.
OcoOeHHOCTH CTPOCHHS U XMMHUYECKHX CBOMCTB MaJIbIX (IIMKJIOMPOIIAH,
UKJIOOyTaH) M OOBIYHBIX (IIMKJIONEHTAH, ITUKJIOTEKCAaH) IUKIO0AIKAHOB.
CnocoO0bl NOy4eHUsl U MPUMEHEHUE [TUKIOAIKAHOB.

Ankenpl. ['omonmormueckwii psix  ankeHOB, oOmas Gopmya,
HOMEHKJIaTypa. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ
AIIKEHOB, SP>-rHOpHIU3alMs aTOMHEBIX OpOUTAIIEH YIiIepoa, G- U T-CBS3H.
CrpyktypHass U reoMeTpuueckas (Iuc-tpaHc-) uzomepus. duznueckue
CBOWCTBA aJIKCHOB. XHMMHUYECKHE CBOWCTBA: PEAKUHUH IPUCOECIAUHEHUS,
3aMEIICHUS B O-TIOJIOKEHUE MPHU JIBOMHOM CBS3M, NMOJIUMEpPHU3ALUU U
okucienus. IIpaBuno MapkoBHukoBa. KauecTBeHHBIE peakMu Ha
JBOMHYIO CBsI3b. CIIOCOOBI MOJyYEHHUS U MPUMEHEHHE aJTKEHOB.

Ankanuensl.  Kiaccubukanus — ankaaueHoB  (CONpsiKEHHBIE,
W30JIUPOBaHHBIC,  Kymyauposauuvie). (OCOOCHHOCTH  DIIEKTPOHHOTO
CTPOCHHUSI U XUMHUYECKUX CBOMNCTB COMNPSDKEHHBIX AUEHOB, 1,2- u 1,4-
npucoeauHenue. Ilomumepusamus conpsok€HHBIX AueHOB. CriocoObl
MOJIy4YE€HUS U IPUMEHEHUE AJIKAIUCHOB.

Ankuapl. ['oMomormveckuid psiig  aJkuHOB, oOmmas ¢Gopmyna,
HOMEHKJaTypa © H30MEpHUs. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJl aJIKUHOB, SP-THOPHAM3AIMSA aTOMHBIX OpOuTaen
yriepona. POU3NYECKHE CBOWCTBA AaJKWHOB. XHMMHUYECKUE CBOWCTBA:
peaKkuu MPUCOCIUHEHUS, TUMEPU3ALNN U TPUMEPU3ALIUH, OKUCIICHUS.
KucnoTHble CBOWCTBA alKMHOB, MMEIOIIMX KOHUEBYK) TPOMHYIO CBS3b.
KauecTBeHHBIe peakiuu Ha TpoHHYIO CBsA3b. CIIOCOOBI TOMYUYEHHS H
IPUMEHEHHE aJIKUHOB.

Apomartuueckue yrieBojopoabl (apeHbl). ['omosioruyeckuii  psj
apeHoB, o0mas GopMyiia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI OeH301a. DU3nyecKne CBOMCTBRA
apeHOB. XMMHMUYECKHE CBOWCTBA O€H30Ja M €ro TOMOJIOTOB: peaKIuu
3aMelieHnss B OCH30JbHOM KOJBIIE M YIJICBOJAOPOJHOM pajuKale,
peaKumnu MPUCOCINHEHHUS, OKHCJICHUE rOMOJIOIOB OeH3oI1a.
[IpencraBienne 00 OpPUEHTUPYIOIIEM JIEMUCTBUU 3aMECTUTENICH B



OCH30JbHOM  KOJbIIE HA  TNPUMEPE  AJIKWIBHBIX  PaauKajoB,
KapOOKCUJIBHOM, THUIPOKCUIBHOM, aMHUHO- M HUTPOTPYMIbI, aTOMOB
raJIOre€HOB. OcobeHHoctu XUMUYECKUX CBOMCTB CTHpOJIa.
[Momumepuzamust  ctupona. CrnocoObl TONY4YeHUST W IPUMEHEHUE
apOMaTHYECKHX YTJIEBOJOPOJIOB.

[Ipuponnsrii ra3. IlomytHeie HedTsnbie ra3pl. Hedtsp u  eé
npoucxoxaeHne. KaMeHHBIM yroiab M NPOAYKTHI €ro IMepepadOTKH.
CnocoObl mepepaOOTKU HEPTH: MEPEroHKa, KPEKUHT (TepMHUYECKUH,
KaTAIUTUIECKUM ), pudopMUHT, Tuposn3. [IpoaykTel nmepepaboTku HEDTH,
UX MPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTndeckas CBS3b MEXKAY PA3IUYHBIMU KIIACCAMH YTJIEBOAOPOIOB.

DONEKTPOHHOE CTPOEHUE TaIOTeHIPOU3BOJIHBIX YIJIEBOJIOPOIOB.
Peaknmu 3amemieHuss rajoreHa Ha THIPOKCOTPYIIY, HHUTPOTPYIIITY,
[MUAHOTPYIIy, AaMHUHOTpymmy. JlelicTBME Ha TaJIOTeHIIPOU3BOIHBIC
BOJHOTO M  COUPTOBOrO  pacrtBopa m€nouyd. Bsanmmopaencrsue
AUrajoreHaJikaHoB ¢  MarHuemM W IUHKOM.  [lomsitue o
METAITIOOPTaHUIECKUX COCTUHEHUSIX. Hcnons3oBanue
raJIOTEHITPON3BOIHBIX YTIIEBOJAOPOJIOB B OBITY, TEXHUKE W TP CHHTE3EC
OpPraHMYECKUX BEIIECTB.

OKCIIepUMEHTANIbHbIE  METOJABl  M3yYeHUsT BEUIECTB M UX
NOpeBpalleHUl: U3ydyeHHe (PU3UYECKHMX CBOWCTB  YIJIEBOJAOPOJIOB
(pacTBOPUMOCTH), KaUECTBEHHBIX PEAKIMA YTIEBOJOPOIOB Pa3ITUIHBIX
KiIaccoB (oOecrBeurBaHWEe OpPOMHOW WM HWOJHON BOJBI, pacTBOpa
NepMaHraHaTa Kajius, B3aWMOJCUCTBUE alleTWICHa C AaMMHAYHbIM
pactBopoM okcuna cepedpa(l)), kauecTBeHHOE OOHApYKEHUE yriepoaa u
BOJIOPOZIa B OPTAaHWYECKUX BEINECTBAX, IMOJYYCHHE dTHUICHA U W3YYCHHE
€ro CBOWMCTB, O3HAKOMJICHHE C Koyuieknusamu «HedpTb» m «Yromby», ¢
oOpa3amMi IIaCTMAacC, KaydyyKOB U PE3UHBI, MOJEIHUPOBAHUE MOJIEKYII
YTIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xainiue oprannieckue coeInHeHusl.

[Ipenenbuble onHOoaTOMHBIE CcHUpThl. CTpoeHue MoieKyn (Ha
npUMepe MeTaHoJIa M dTaHoja). ['oMonorudeckuii psja, obmiast Gpopmyna,
u30Mepus, HOMEHKIaTypa W kinaccudukaims. Pu3ndecKkue CBOMCTBA
NpeleiabHBIX OJHOATOMHBIX CHHPTOB. BoOJOpoaHBIE CBSI3M  MEXKITY
MOJIEKYJIaMH CITUPTOB. XWUMHUYECKHE CBOWMCTBA: PEaKIMU 3aMEIICHUSI,
JCTUpATAIlliU, OKHUCIICHUsS, B3aUMOJICHCTBHE C OpPraHUYECKHUMH W
HEOPTaHWYECKUMU KUCIOTaMH. KadecTBeHHas peakiys Ha OJTHOATOMHBIC



ciupThl. JlecTBME 3TaHONAa W METAaHOJIAa Ha OpPraHu3M YeJIOBEKa.
CnocoObl NOJy4eHUs U MPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie »dupbl, HOMeHKIaTypa u wu3zoMepus. OcobeHHOCTH
(hU3NYECKUX U XUMHYECKHUX CBOMCTB.

MHOroaToMHbI€ ~ COUPTBI —  ATUJEHIVIMKOAbL W  T[JIUUEPHUH.
Ou3nyecKne M XHMHUYECKHME CBOMCTBA: pPEAKIUMU  3aMELICHUS,
B3aMMO/JICUCTBUE C OPraHUYECKUMU U HEOPTraHUYECKUMH KHUCIOTaMH,
Ka4eCTBEHHAsI peakilusg Ha MHOrOaTOMHbIE CcHUpThl. [IpencraBieHue o
MEXaHU3Me peakiui HykiIeohUuiIbHOro 3aMelleHus. JleiicTBue Ha
opranu3M  4enoBeka. CnocoObl  MOJMy4YeHUsT U NPUMEHEHUE
MHOT0OaTOMHBIX CIIUPTOB.

®eHos. CTpoeHUE MOJIEKYJIbI, B3AMMHOE BIIMSIHUE THAPOKCOTPYMIIBI
u OeH30JbHOTO sApa. dusmueckue cBorcTBa (enHoma. OcobeHHOCTH
XUMHUYECKUX CBOUCTB (eHosa. KadecTBeHHbIe peaknuu Ha (PEHOI.
Tokcuunocts (ernona. CrnocoObl MONMydYeHUS W TpUMEHEHHE (eHoda.
denonpopmanbIeruiHas cMoa.

KapOoHunbHbIe COeAUHEHUS — aJIbJACTHIBI M KETOHBI. DJIEKTPOHHOE
CTPOCHHE KapOOHWIBHOM rpynibl. ['oMoIOrHYecKue psJibl allbJCTUIOB U
KETOHOB, 00mIas ¢dopmyla, U30Mepuss U HoMeHKiIarypa. duznueckue
CBOMCTBA aJbJCTHJOB U KETOHOB. XMMHMYECKHE CBOMCTBA albJACTHOB U
KETOHOB:  peakuuu  npucoeauHeHus.  OKUCIEHUE  alibJCTHUJIOB,
KaueCTBEHHbIE peakiuu Ha anpaeruasl. CrocoObl IMOJydYeHUs U
MIPUMEHEHHE aJIbJICTUIOB U KETOHOB.

OmHOOCHOBHBIE TIpECIIbHBIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH
CTPOCHHUSI MOJIEKYJ KapOOHOBBIX KHUCHOT. M3oMepusi U HOMEHKJIATypa.
duznyeckre CBOMCTBA OJHOOCHOBHBIX MPEACIbHBIX KAPOOHOBBIX KUCIIOT.
BonmoponHple CBA3M  MEXAy MOJIEKyJaMH  KapOOHOBBIX  KHCIIOT.
XUMUYECKUE CBOWCTBA: KUCIOTHBIE CBOMCTBA, peakius 3TepUPHUKAINY,
peaKknmuM ¢ YyYacTHEeM YIJIEBOJIOPOAHOTO paaukana. (OcoOeHHOCTH
CBOWCTB MYpPaBbMHOW KHUCJIOTHL. [IOHSATHE O MPOM3BOJHBIX KapOOHOBBIX
KHCIIOT — CJIOXHBIX 3dupax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMPENETbHBIX U apOMaTHYECKUX KapOOHOBBIX
KUCJIOT, JUKApOOHOBBIX  KHUCIOT, THIAPOKCUKAPOOHOBBIX  KHUCIOT.
[IpencraBuTenn  BBICHIMX ~ KapOOHOBBIX  KHCIOT:  CTEapUHOBAas,
[IaJbMUTHHOBAsA, OJICUHOBAS, JUHONE8As, JUHOJEHOB8As.  KHUCIIOTHL.
CniocoObI moJTy4eHus U MpUMEHEHHEe KapOOHOBBIX KHUCIIOT.



Cnoxaple d¢dupbl. ['oMomormveckuit psg, obmas ¢opmyna,
U30MepUs W HOMEHKIaTypa. DuU3NuecKue W XUMHUYECKHE CBOMCTBA:
THJIPOJIN3 B KUCJIOW U IIEJIOYHOU Cperie.

XKupsel. Ctpoenue, (u3nueckue U XUMHUYECKHE CBOWCTBA JKHUPOB:
TUAPOTIU3 B KUCION U 1IeN0ouHOM cpenie. OCOOEHHOCTH CBOMCTB JKHPOB,
CoJIep KaIINX OCTATKU HEMPEACIbHBIX JKUPHBIX KUCIIOT. JKUPHI B IPHPOJIE.

MbLIa KaK COMH BBICIIHX KapOOHOBBIX KHCIOT, HX MOIOIIEe
JICHCTBHE.

OOmiasi xapakTepucTuka yrieBoaoB. Kiaccudukaius yriieBoJoB
(MOHO-, AW- W ToMMcaxapuabl). MoHOcaxapuabpl: TIIOKO3a, (PYyKTO3a,
rajiaktosa, pubo3a, pAe3okcupmOo3a. Du3HUECKHME CBOWCTBA U
HaxokJeHue B nmpupoje. PorocuHTe3. XUMHUECKHAE CBOMCTBA TIIFOKO3BI:
PEaKIMu C y4acTHEM CIHUPTOBBIX W aJbJCTHIHON TPYII, CIIUPTOBOE U
MOJIOUHOKHCIIOe OpokeHue. I[IpuMeHeHWe TIOKO3bl, €€ 3HAa4YCHHE B
KU3HENIEATCTLHOCTH Opranm3ma. Jlucaxapuubl: caxapo3a, MalbTo3a U
7akTo3a. BoccTaHaBiamBarmue W HEBOCCTAHABIWBAIONINE JHCAXaPHUJIBL.
['mnponu3 pucaxapumoB. HaxokaeHwe B TpUpoOAEe W TPUMEHEHHE.
[Tonmucaxapuapl: Kpaxmaji, TIUKOTeH U 1eumonosa. CrpoeHue
MaKpOMOJICKYJT KpaxMmaia, TJWKOTeHa U IeJUTono3bl. Dusuueckue
CBOMCTBA Kpaxmajia W LEJUTFOJI03bl. XUMHUYECKHE CBOMCTBA Kpaxmaia:
TUAPOJIA3, KAYECTBEHHAS PEAKIUS C HOJI0M. XHMHUYECKHE CBOMCTBA
IEJUTION03bL: THAPOIN3, TodydeHue 3PupoB Ieitono3bl. l[lonsatue 06
MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCHepuUMEHTAIbHBIE ~ METOABl ~ WM3Y4YEHUS BEIMIECTB W HX
MPEBpAIICHA:  PACTBOPUMOCTh  PA3IUYHBIX  CIOUPTOB B BOJIE,
B3aMMOJICHCTBHE 3TaHOJIAa C HATPUEM, OKHCIEHHE ITHIOBOTO CIIHpPTa B
QIBJICTH]T Ha PACKAIEHHOW MEIHOW MPOBOJIOKE, OKWCICHHE THUIIOBOTO
crupTa TMXPOMATOM KaJus (BO3MOKHO HCIIOJTb30BAHUE
BHUJICOMATEPHAIIOB), KAa4YECTBEHHBIE pEAKIMU Ha  albJeTUAbl  (C
ruapokcunom auammuHcepeopa(l) u ruapoxcuaom meau(ll)), peaxius
rnutepuHa ¢ ruapokcuaoM menu(Il), xumudeckune CBOICTBa pacTBOpa
YKCYCHOHM KHCJIOTHI, B3aUMOJICHCTBUE PACTBOPA TIFOKO3BI C THIPOKCHIOM
menu(Il),  B3aumoneiicTBME  Kpaxmalla €  HOJOM,  PCIICHHE
DKCIIEPUMEHTAIBLHBIX 3amad 1o TeMaMm «CrmupTel #u  (DEHOIBIY,
«Kap6onoBbie KUCIOTHI. CI0KHBIC 3DUPHD).

A3oTcoep:Kaiye opranndeckne coenHeHus.

AMUHBI — OpraHMYECKHEe MPOU3BOAHBIE aMMHaka. Kiaccudukarus
aMUHOB: anu(paTUYECKUe W apOMaTHYCCKUE; MEPBUYHBIC, BTOPUYHBIC U



TpetnuHbie. CTpoeHue MOJeKyd, obmas d¢opMmyna, HU30MeEpHs,
HOMEHKJIAaTypa M (HU3MYecKHe CBONCTBA. XHWMHUYECKOE CBOMCTBa
anu(aTiyecKux AaMHMHOB: OCHOBHBIE  CBOMCTBA,  aJKWIMPOBAHUE,
B3aMMOJICHCTBHE IIEPBUYHBIX AMHHOB C a30TUCTOM KucioToh. Conm
AJKAJIAMMOHMSL.

AHWIMH — T[pPEACTaBUTENb AaMUHOB apOMAaTHYECKOro  psaa.
Crpoenune aHwivHAa. B3aumMHOEe BIMSHUE TpPyNI aTOMOB B MOJEKYJIE
aHwinHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHWIMHA. KauecTBeHHbIE
peakuuu Ha aHwiMH. CHocoObl MOJIy4YeHUs] U IPUMEHEHHue
anudarryeckux aMuHOB. [lodyyeHne aHuIMHA U3 HUTPOOEH30IA.

AmuHOKHMCIOTE. Homenknatypa u  u3omepusa. OTaenbHbIE
IIPEICTaBUTEININ O-aMUHOKHCIIOT: TJIMLMH, anaHuH. Pu3nyeckue cBocTBa
AMUHOKHCIIOT. XUMHUYECKHE CBOMCTBA aMHHOKMCIOT KaK aM(OTEpHBIX
OpPraHUYECKUX COEAMHEHUH, peaklys MOJUMKOHACHCALMU, 00pa3oBaHME
NENTUIHON CBsI3U. bronormueckoe 3HaueHHE aMHHOKHCIOT. CUHTE3 U
TUAPOIIN3 MENTUIOB.

benku kak mnpupoxHele mnonumepsl. l[lepBuuHas, BTOpHUYHAsA H
TpPETUYHAs CTPYKTypa OeJIKOB. XMMUYECKUE CBOMCTBA OEIKOB: THIPOIIU3,
JeHaTypalys, KaYECTBEHHbIE PEAKIIMH Ha OEIIKH.

OKCHEpUMEHTAIBHBIE ~ METOABl ~ WM3YYEHUs BEIIECTB M HX
MPEBPAILCHHI: pacTBOpEHUE OEJIKOB B BOJE, J€HATypauus OEIKOB MpHU
HarpeBaHUM, LIBETHBIE PEAKIIMU HA OEJKH, pELICHHE SKCIIEPUMEHTAIbHBIX
3a7a4d IO TeMaM «A30TCOAEpKAUIME OPraHMYECKUE COCIUHEHUS» U
«Pacro3HaBaHue OpraHMYeCKUX COCTUHEHUIN.

BricokoMoJieKyJISIpHbIE COeIMHEHMS.

OCHOBHBIE TOHATHS XWUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHECHMM:
MOHOMEp, IIOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALNH,
cpenHsAsl  MoJekyJsipHas  Macca. OCHOBHbIE  METOJbl  CHHTE3a

BBICOKOMOJICKYJIAAPHBIX COGI[I/IHGHI/Iﬁ — MMOJIMMCPHU3aAl A u
IMTOJIMKOHACHCALIM.

HOJ'II/IMCpHI)Ie MaTCpHUaJibl. [InacTmaccel (HOJ'II/IBTI/IJ'ICH,
ITOJIMITPOIIUJICH, IMOJIMBUHUIIXJIOPU I, IMOJIUCTHPOII,

NOJIMMETWIMETAKpUIIAT,  TOJUKAapOOHATHl,  MOJMATUICHTEepedTaIar).
YTunuzanus u nepepaboTka MIacTHKa.
DnacToMepbl: HAaTypajbHbIA KaydyK, CHHTETHYECKHE Kay4dyyKH
(6yTaIMeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.
BonokHna: HaTypaibHbIe (XJIONOK, IIEPCTh, MIEIK), UCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KaIlPOH U JIABCaH ).



[lTomamepbl  cnenuanpbHOrO  Ha3HA4YeHWS  (TeduioH,  KeBIap,
AIIEKTPOIIPOBOISAIINE TTOJIMMEPHI, OMOpa3iaraeMpie TOJIUMEPHI).

DKCHEpUMCHTAIBHBIC ~ METOABl ~ M3Y4YEHHUS BEIIECTB M HX
IPEBPAIICHUI:  O3HAKOMJICHME ¢  OOpaslaMu  NPHPOJHBIX |
HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, Kay4dyKOB, perieHue
AKCIIEPUMEHTANILHBIX 3adad 1o Teme «Pacmo3HaBaHue mmacTMacc u
BOJIOKOH).

Pacuérurlie 3amaun.

HaxosxieHne MOJICKYJIIpHOM (OPMYIIBI OPraHUIECKOTO COCTMHCHHS
II0 MAcCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXKJICHUE
MOJICKYJIIPHOHN (hOPMYJITbI OPTAaHUUECKOTO COSTUHEHUS 110 Macce (00BEMY)
IIPOJYKTOB CrOpaHWs, IO KOJHMYECTBY BellecTBa (Macce, 00BEMY)
IPOAYKTOB PEAKIMU W/WIM HCXOJHBIX BCIIECTB, YCTaHOBJICHHE
CTPYKTYpPHOH (OpPMYJIbI OpPraHMYECKOTO BEIIeCTBA HA OCHOBE €ro
XUMUYECKUX CBOWCTB WJIM CIIOCOOOB TOJNYYCHHs, OMpEAeNieHHuE IOTU
BBIXO0/Ia TIPOYKTA PEAKIIUN OT TEOPETHUESCKH BO3MOXKHOTO.

MexnpeIMEeTHBIC CBSI3H.

Peanmuzanusi MEXIIPEAMETHBIX CBS3CH MPU M3YyYECHUH OPraHUYECKOM
xumud B 10 Kjmacce oCyIIecTBIISICTCS Yepe3 HCIIOIb30BaHUE KaK OOIIHMX
€CTECTBEHHO-HAYYHBIX MMOHATUHN, TaK U MOHATUN, TPUHATHIX B OTACITBHBIX
MpeMeTax eCTECTBEHHO-HAYYHOTO ITHKIIA.

OOmme ecTeCTBEHHO-HAyYHbBIC TOHSTHS: SBJICHUC, HAYYHBIH (DAKT,
TUII0TE3a, TCOPHS, 3aKOH, aHAJIN3, CHHTE3, KiIacCu(uKanus, Ha0Jo1eHue,
U3MEPEHHE, IKCTICPUMEHT, MOJICIIb, MOCIIUPOBAHUE.

duznka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYIa,
DHEPreTUYECKHH ypOBEHb, BEIISCTBO, TEI0, OO0BEM, arperatHoe
COCTOSIHHE BEIIECTBA, (PU3NYCCKHE BEIWYMHBI, CIUHUIBI H3MEPCHUS,
CKOPOCTb, PHEPTHUS, Macca.

buonorus: kieTka, opranusm, 3KocucTemMa, orocdepa, MeTadom3M,
HACJICICTBCHHOCTh, aBTOTPO(MHBIH M TETEPOTPO(HBIM THI IMHTAHUS,
OpoxeHue, (OTOCHHTE3, JbIXaHHWE, OCIKH, YIJICBOABI,  JKHUPHI,
HYKJICHHOBBIC KHCIIOTBI, (DEPMEHTHI.

['eorpadusi: mone3HbIe HCKOMaeMbI€, TOTUIUBO.

TexHonorus: THUINEBbIE TMPOAYKTH, OCHOBHI PallMOHATHHOTO
IUTaHUSA, MOIOIIUE CpPEJICTBA, MaTepuaabl W3 HCKYCCTBEHHBIX M
CUHTETUYECKHUX BOJIOKOH.

11 KITACC



OBIIIAA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUU 3ieMeHT. M30Torbl.
CtpoeHue HSJIEKTPOHHBIX 000JOYEK AaTOMOB, KBAHTOBBIE YHCIIA.
DHepreTMuyeckue ypoOBHU M  TMOIYpPOBHU. ATOMHBIE OpOUTaIH.
Knaccudukanus XuMudecKux d>JIeMeHTOB (s-, p-, d-, f-amemeHTsI).
Pacnipenenenre 3J€KTPOHOB MO ATOMHBIM OPOUTAIAM. OJEKTPOHHBIE
KOH(UTYpallii aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO NEPUOJOB B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(UTyparuu
MOHOB. DJIEKTPOOTPULATEIBbHOCTb.

[Tepuonnueckut 3akoH u Ilepumoamyeckas cucTeEMa XHUMUYECKUX
anemeHToB J[.M. MenneneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA U
[Teppoan4eckol CHUCTEMBI XUMHYECKUX 3JJIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHUS AaATOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB W 00pa3yeMbIX HUMH TMPOCTBIX M CIIOKHBIX
BEILLECTB I10 IPyINIlaM U MEpUOAAM. 3HAYEHUE MEPUOJIUYECKOr0 3aKOHa
J.1. Menneneena.

XUMHUYECKasT CBA3b. BHIBI XUMHUYECKOW CBSI3U: KOBAJICHTHa,
MOHHasl, MeTajutnueckasi. MexaHu3mbl 00pa30BaHMsI KOBAJICHTHOMN CBSI3H:
OOMEHHBIH W JOHOPHO-AaKIENTOPHBIM. DHEprus U JJMHA CBS3H.
IlonspHOCTE, HANpPaBIEHHOCTh M HACBIAEMOCTh KOBAJICHTHOW CBS3H.
Kparnsie CBsI3U. Bonoponnas CBsI3b. MexMoneKyIapHbIe
B3aUMOJECHCTBHS.

BaneHTHOCTP M  BaJEHTHbIE BO3MOXHOCTH aToMoOB. CBs3b
AIIEKTPOHHOM CTPYKTYPHI MOJIEKYJI C UX T€OMETPUUYECKUM CTpPOEHUEM (Ha
MIPUMEPE COEUHEHUH JIEMEHTOB BTOPOr'0 MEPUOA).

[IpeacraBnenre 0  KOMIUIEKCHBIX — coequHeHusix.  CocraB
KOMIUJIEKCHOTO HOHA: KOMILUIEKCOOOpa3oBaTelb, JUraHAbl. 3HAYCHHE
KOMILUIEKCHBIX cOeTMHEHUH. [IoHsATHE 0 KOOPAMHAIMOHHON XUMUHU.

BemecTtBa MOJEKYISPHOTO M HEMOJEKYJSIPHOIO CTPOEHUA. THIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[lonsTne © JOHWCHEpPCHBIX CHCTEMaxX. VICTHHHBIE PaCTBOPBL.
[IpeacraBinenre O KOJUIOUIHBIX pacTBopax. CrnocoObl BbIpaKEHUS
KOHIICHTPAIIMM PAacTBOPOB: MaccoBasi [IOJIsl BEIIECTBA B pPacTBOPE,
MOJISIpHAsl KOHILEHTpauus. HachllEHHbIE M HEHACBILIECHHBIE PAaCTBOPHI,
pacTBOpUMOCTb. KprcTamioruaparsl.



Knaccudpukanms U HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB.
TpuBnanbHbBIE HA3BAHUSA OTHEIBHBIX INPEICTABUTEIEH HEOPraHUYECKUX
BEILIECTB.

Knaccudukanus XuMUYECKHX peakluid B HEOPraHUYECKOW W
OpraHUYeCKON XHWMHH. 3aKOH COXPAaHEHUS MAacChl BELIECTB; 3aKOH
COXPAaHEHUS W NPEBPALICHUsS DHEPIUM IIPU XUMHUYECKHX PEAKLHUSX.
TemnoBeie  3pdexTsl XUMUYECKHUX  peakuuid. TepMOXUMHUYECKHE
YpaBHEHUSI.

CKopoCTh XMMHMYECKOM peaklnH, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX
daktopoB. ['oMoreHHele u reTeporeHHble peakiuu. Karanu3 u
KaTaJau3aTophl.

OOpatumble 1 HEOOpaTUMbIE pPEaKIMU. XHUMHUYECKOE PABHOBECHE.
Koncranta xumuueckoro paBHOBecHs. @DakTOpbl, BIHSIOMIE HA
MOJIO)KEHHE XHMHUYECKOTO pPAaBHOBECHS: TEMIEpaTypa, [aBJICHUE U
KOHIIEHTpPaUMy BEUIECTB, YYacTByHOIMX B peakuuu. lIpunnmn Jle
[Tarenbe.

Onektponutuueckas — auccouuanus.  CuiibHble U clla0ble
anektponuTel. CreneHp aucconuanuu. Cpeaa BOAHBIX PACTBOPOB:
KHCJIOTHasI, HeWTpaibHas, IienodHas. Bomopoanwii mokaszarens (pH)
pactBopa. ['uaponus coneil. Peakuuu HOHHOTO OOMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE peakuni. CTENeHb OKUCIICHHUS.
Okucnaurens W BOCCTaHOBHUTENb.  lIpomeccel  OKHCIEHHS U
BOCCTAHOBJICHUS. BakHelllne OKUCIUTENN U BOCCTAHOBUTENU. MeTton
AJIIEKTPOHHOIO OanaHca. DJIEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE ~ METOABl ~ WM3YYEHUs BEIIECTB M HX
NPEBPALICHUN: Pa3JIOKEHUE MEPOKCUAA BOJOPOJA B MPHUCYTCTBUU
KaTaJIn3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK, IPOBEIACHUE
peakuuii HOHHOIO0 OOMEHa, ONPEJEICHUE CPEIbl PACTBOPOB € IMOMOIIBIO
WHANKATOPOB, M3YUYCHHE BIMSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTDH
XUMHYECKOMN PEAKIINH U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSI.

Heoprannueckasi Xumusi.

[Tonoxxenne HeMetaioB B Ileproanyeckoil cUCTEME XUMHUUYECKUX
sanementoB /.M. MeHnneneeBa u OCOOEHHOCTH CTPOEHHS MX aTOMOB.
®u3nyecKkre CBOMCTBA HEMETALIOB. AJUIOTPONHUS HEMETauioB (Ha
nmpuMepe KUCIopoaa, cepol, hochopa u yriaepoaa).

Bonopoa. Ilomydenue, ¢usnueckue M XUMHUYECKHE CBOWCTBA:
peakuuu ¢ METaJUIaMH U HEMETAJUIaMHU, BOCCTAaHOBUTENIBHBIE CBOMCTBA.
I'mapuael. TorMBHBIE 3JIEMEHTHL.



lanorensl. HaxoxxneHue B HPUPOAE, CIOCOOBI  MOIy4YEHUS,
busznueckue U XMMUYECKUE CBOWCTBa. ['amoreHoBoAOpoabl. Baxkueimme
KUCIIOPOJICOJIEpKAIllUEe COeqUHEHUs1 rajoreHoB. JlabopatopHbie
NPOMBIIICHHBIE ~ CIIOCOOBI  TOJYy4eHHs TalloreHoB. [Ipumenenue
rajoreHOB U UX COCIUHEHUM.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CIOCOOBI
nmoinydeHus: kuciaopona. Dusznueckue M XMMHYECKHE CBOWCTBA W
NPUMEHEHHUE KUCIOPOa U 030HA. OKCHUJIBI U IEPOKCH/IBI.

Cepa. Haxoxaenue B mpupoe, crocoobl MOIy4eHus!, PU3nuecKue u
xumudeckue cBoictBa. CepoBomopon, cymbduapl. Oxcum cepri(1V),
oxcua cepbl(VI). CepHuctas u cepHasi KUCIOTHI U UX con. OcCOOEHHOCTH
CBOMCTB CEpHOM KUCIIOTHL. [IpruMeHenune cepol U €€ COCTMHEHUN.

A3zot. Haxoxaenue B mpupoje, criocoobl MoydeHus:, Gu3nuecKue u
XUMHYECKUE CBOMCTBA. AMMUAK, HUTpUIbl. OKCHIBI a30Ta. A30THCTAs U
a30THasl KUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOW KHCIIOTBHI.
[IpumeHeHue a30Ta U €ro COeAMHEHUN. A30THBIE Y0OpEHHUSL.

®ocdop. Haxoxnenue B mnOpupome, CHOcOObl TMOTYyYEHHS,
¢usnueckue u xumuueckue cBorctBa. Pochuasl U dochuH. OKCUIBI
dbocdopa, dochopnas kucnora u e€ conu. [Ipumenenue pocdopa u ero
coequHeHmnit. @ochopHbie y100peHHUS.

VYriepona, HaXOXICHUE B MPUPOJE. AJUIOTPOIHBIE MOIU(DUKAIIH.
duznyeckre U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB, 00PAa30BAHHBIX
yraepogoMm. Oxcupn  yrinepoaa(ll), oxcun yraepoma(IV), yronbHas
KHCJIOTa U €€ COJM. AKTMBHPOBAHHBIN yrojp, agcopOuus. DyIepeHsl,
rpadeH, yriepoaHbie HaHOTPYOkH. [IpuMeHeHHE MPOCTHIX BEIIECTB,
00pa30BaHHBIX YTIIEPOJOM, U €TI0 COCTMHEHHM.

Kpemuuii. Haxoxaenue B mOpupoge, CHOCOObI MOJy4YeHUS,
bus3ndeckue n xumudeckue cBoiictBa. Oxcun kpemuusi(IV), kxpemuueBas
KHCJIOTa, CHIIMKaThl. [Ipumenenne kpeMHus u ero coequHeHui. Crekio,
€ro MOJy4YEeHUE, BUIbI CTEKJIA.

[Tonoxxenne MeramoB B llepuoandeckol cUCTEME XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHHUs 3JIEKTPOHHBIX OOO0JIOYEK aTOMOB
MetaiioB. OOmue Qusndeckue CcBOMCTBA MeTauioB. [IpumeHeHue
METAJIJIOB B ObITY U TeXHHKE. CIIaBbl METAJIIOB.

DNEKTPOXUMHUECKHUH psii HApsDKeHU MeTaiutoB. O01ue crnocoosbl
NOJIYYEHHUS] ~ METAUIOB:  THAPOMETAJUIYprus,  MNUPOMETAIUIYprus,
anekTpoMmerautyprusi. [lonsitue o kopposun MeramwioB. CrnocoObl
3aIIUATHI OT KOPPO3HH.



Obmas xapaktepuctuka MeTauioB I[A-rpynmer Ilepuoanueckoit
CUCTEMBl XUMHYECKHX »JJEeMEHTOB. Harpuii © Kanui: mNOJIy4yeHHUE,
¢du3nYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
UX COCIUHEHUM.

Obmas xapakrepuctuka MmetaioB [IA-rpynmer Ilepuoanueckoit
CHUCTEMBl XMMHUYECKHX 3JJIEMCHTOB. MarHuii W KaJdbLUHi: TOJYYCHHUE,
($U3UYEeCKUe U XUMHUUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
ux coequHeHui. JKECTKOCTh BO/IBI M CLIOCOOBI €€ YyCTPaHEHHUS.

AmoMuHM: TIONTydeHHe, (U3MUYECKHE W XUMUYECKHE CBOICTBA,
MPUMEHEHNUE TPOCTOTO BEIIECTBA M €ro coeauHeHuid. AmdOoTepHbIE
CBOMCTBA OKCHAA W THAPOKCUIA AIIOMHUHUS, THUAPOKCOKOMILIECKCHI
ATIOMHUHUSL.

OO6miast XxapakTepucTUKa METAJIOB MoOouHbIX noAarpynn (b-rpymm)
[Teproauyeckoil CHCTEMbI XUMUYECKHUX 3JIEMEHTOB.

OU3NUECKHEe U XUMHYECKHE CBOMCTBA XpOMAa M €ro COCIUHEHHM.
Oxkcupast u runpokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomartsl u
IUXPOMAThl, X OKHCIUTEIbHbIE CBOMCTBA. [lonmydeHne M NMpUMEHEHHE
XpoMma.

Pu3NUeCcKre 1 XUMAYECKUE CBOMCTBA MapraHiia u €ro COEqUHEHHUI.
Baxwneiimue coenunenus mapranua(ll), mapranna(I1V), mapranua(VI) u
mapranna( VII). [lepmanranat kanusi, €ero OKUCIUTENIbHBIE CBOMCTBA.

@u3nvecKue U XUMHYECKHUE CBOMCTBA JKEJ€3a U €r0 COCOUHEHHIA.
Oxcunpl, runpokcuasl u conu sxenesa(ll) u xeneza(Ill). Tlonyuenue u
MIPUMEHEHUE KEJe3a U €r0 CIUIABOB.

OuU3NUECKUEe U XUMHYECKHE CBOMCTBA MEIM M €€ COCIUHCHUM.
[TonmyyeHne U TpUMEHEHNUE MEU U €€ COCTUHECHU M.

[uuk: mnonydenue, (GU3MYECKUE UM XHMHYECKHE CBOMCTBA.
AmMdoTepHnbie CBONCTBA oKcuaa u rUapoKcuaa LIMHKA,
TUJIPOKCOKOMILUICKCHI IMHKA. [[puMeHeHne IMHKa 1 €r0 COETUHEHUN.

OKCIEpUMEHTANIbHBIE ~ METOAbl  M3Y4YEHHS  BEIIECTB M  UX
NpEeBpAIllCHU: HU3ydeHUuEe O0O0pa3loB HEMETAJIOB, TOPEHUE CEphI,
docdopa, xenmeza, MarHus B KHUCJIOPOJAE, H3YyUYECHHUE KOJUICKIIUU
«Metaubl 151 CILJIaBbI», B3aUMOJICCTBUE IETTOYHBIX u
IIEJIOYHO3EMENBHBIX METAJUIOB € BOAOW (BO3MOXKHO HCHOJb30BAHUE
BUJICOMATEPUAIOB), B3aMMOJCIHCTBUE IIMHKA W jKejie3a C PacTBOPAMHU
KHUCJIOT U LIEJI0YEN, KAUECTBEHHBIE PEAKIIMU HA HEOPraHUYECKUE aHUOHBIL,
KaTHOH BOJOPOJA U KAaTHOHBI METAJUIOB, B3aUMOAEHCTBUE TUAPOKCUIOB
ATIOMUHHMS M LHMHKA C PAacTBOPAMHU KHCIOT W IIECJIOYEH, PEHICHUE



AKCIEPUMEHTANIbHBIX 3a7ady 1o Temam «lamorens», «Cepa u €€
COCMMHEHUS», «A30T U Pocdop u ux coeAMHEHUN», «METalIbl TJIABHBIX
noArpymm», «MeTtasuibl TOOOYHBIX MOATPYIIID.

XUMHUSA U KM3Hb.

Ponb xumun B o0ecrieyeHuu yCTOMYMBOrO Pa3BUTHUS YEIOBEYECTBA.
[TonsiThe O HAay4dHBIX METOJAaX MNO3HAHWUA W METOJOJOTHMH HAYyYHOrO
uccienoBanus. HayuHble TPUHIMIIBI  OpraHU3alUMM  XUMHUYECKOTO
npousBojcTBa. [IpoMblliUIeHHBIE CHOCOOBI TIOMYYEHHS] Ba)KHEUIUX
BEUIECTB (HAa MpuUMepe MPOU3BOACTBA aAMMMAKa, CEPHOM KHUCIOTHI,
MeTaHoJa). [TpombliiieHHbIe CTOCOOBI MOTYYEHUSI METAJIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsA3HCHUE OKPYKAIOWIEH Cpelbl U €ro MNOCHEACTBUSL.
Ponb xumun B o6ecriedeHu SHEPreTHIECKOM 0€30MacHOCTH.

Xumus U 300poBbe yenoBeka. JlekapcTBeHHble cpeacTa. [IpaBuna
UCIIOJIb30BaHUs JICKAPCTBEHHBIX MpenaparoB. Poap XWUMHUM B pa3BUTUHU
MEIULIHBI.

XWUMUS TIUIIA: OCHOBHBIC KOMIIOHEHTHI, MHUIIEBbIE M00aBKu. Pomb
XUMUU B 00€CTeueHnH MUIIEBOI 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpeicTBa. bbiToBass XuMusl.
[IpaBuna 6Ge30MacHOTO KMCHOJIL30BAHMS IMPENapaToB OBITOBOM XUMHUU B
MMOBCETHEBHOM KU3HU.

XuMHSI B CTPOUTEIBCTBE: BAXKHEUIINE CTPOUTEIBHBIE MATECPUAIIBI
(1ieMeHT, 6eToH).

XUMHUSL B CEIIBCKOM XO3sicTBE. OpraHM4eckrue W MUHEpaIbHBIE
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTepHualbl, KpPAaCKH, CTEKJIO,
Kepamuka. Marepuaisl 11l 3JIeKTpOHUKUA. HaHoTeXHOIOTHH.

Pacuérurlie 3amaun.

Pacuérter: maccel BemiecTBa WM 00BEMA Tra3oB 1O HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIH 00BEMY OJIHOTO M3 yYAaCTBYIOIIUX B
peakiMK BEHIeCTB, Macchl (00BbEMA, KOJIMYECTBA BEILIECTBA) MPOIYKTOB
peaklMM, €cld OJIHO U3 BEIIEeCTB HMMEET MNpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIECTBA) MPOJYKTa PEaKIMy, €CIM OJHO U3 BEIIECTB JAaHO
B BHJIE PacTBOpa C OMNPEACIEHHOM MAaCcCOBOM JIOJE€d PACTBOPEHHOTO
BEIIECTBA, MACCOBOW JOJA M MOJIIPHOM KOHUECHTPAIMM BEIIECTBA B
pacTBope, [OJM BbIXOAA TMPOAYKTA PpEAKUUH OT TEOPETUUYECKU
BO3MOJKHOTO.

MexnpeaMeTHbIE CBSI3H.



Peanuzanuss MeXNpeOMETHBIX CBA3CH NpH H3YyYEeHUH OOWEed Hu
Heopranmdyeckod xumuum B 11 Kiacce OCYIIECTBISIETCA — 4epes
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSATUN, TaK H
NOHATUN, TPUHATBIX B OTACJIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAYIHBIA (DAKT,
TUIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTe3, Kilaccudukarms,
NEPUOJUYHOCTh, HAOMIOJCHUE, H3MEpPEHUE, HSKCIEPUMEHT, MOJIEb,
MOJEIHPOBAHUE.

®du3uka: Matepus, MUKPOMHUP, MAKPOMUP, aTOM, SJIEKTPOH, MPOTOH,
HEWUTPOH, MOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPreTUUECKUI
YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperarHoe COCTOSIHHE BEIIECTBa,
UcalbHbIN Ta3, (U3NYECKUE BEIMYUHBI, €IUHULIBI U3MEPEHHUSI, CKOPOCTD,
SHEprus, Macca.

buonorus: kieTka, opraHusm, 3KocucTemMa, orocdepa, MeTadom3M,
MaKpo- U MHUKPOAIJIEMEHTBI, OCJIKH, >XKHUPbI, YIJIEBOJIbI, HYKJICHUHOBBIC
KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTHUH B
DKOCHCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPObI, MOJE3HBIE UCKOIMAEMBIE,
TOIUIMBO, PECYPCHI.

TexHoyorusi:  XUMHUYECKasi MPOMBIILJIEHHOCTb,  METaJUIyprus,
CTPOMTENIbHBIE ~MaTEpHalbl, CEIbCKOXO35MCTBEHHOE IPOU3BOJICTBO,
NUIIeBas MPOMBIIUICHHOCTh, (apMalleBTUYeCKass MPOMBIILICHHOCTD,
MIPOHU3BOJCTBO KOCMETHYECKHX [penaparos, MIPOMU3BOJCTBO
KOHCTPYKIITMOHHBIX ~ MAaT€pUAJIOB, JJICKTPOHHAS  MPOMBIILICHHOCTD,
HAaHOTEXHOJIOTUU.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
IO XUMHUU HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

B cooTBeTCTBMM C€ CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B
CTPYKTYp€ JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS IpeameTa «XUMHs» Ha
YpOBHE cpeaHero ooOmero oOpa3oBaHMs BBIACIEHBI  CIEIYIOUIUE
COCTaBJISIOINE: OCO3HAHWE OOYYAIOIIMMUCA POCCUHMCKON Tpa)KIaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPE/ICIICHUIO; HaJU4Yhe MOTHBAIMM K OOYYEHHIO; TOTOBHOCTb U
CIIOCOOHOCTh ~ OOYy4YalOlIUXCS  PYKOBOJICTBOBATHCS ~ NMPUHATHIMU B
oOlecTBe MpaBuiIaMi U HOPMaMu MOBEICHMS; HAIUYUE TPABOCO3HAHMS,
AKOJIOTUYECKOM KYJbTYphl, CIHOCOOHOCTh CTaBUThb 1I€JIHM U CTPOUTH
KU3HECHHbIC TUIaHbL.

JIMYHOCTHBIE PE3YyIBTAThl OCBOCHUS MpeAMETa « XUMUS» OTPAKAIOT
c(OPMHPOBAHHOCTh  OMNbITA  [O3HABATEJBHOW W  MPAKTHUYECKOU
JEeATENBHOCTH 00YYaIOIIMXCS B MPOLIECCE peann3auny 00pa3oBaTeIbHON
NEeSATENbHOCTH.

JIMYHOCTHBIE PE3YyIABTATHl OCBOCHUS MpPEeAMETa « XUMUS» OTPAKAIOT
c(OPMHPOBAHHOCTh  OMNbITA  [O3HABATEJBHOW W  MPAKTUUYECKOU
JEeATENBHOCTH 00YYaIOLIMXCs B MPOLIECCE peann3auny 00pa3oBaTeIbHON
NEeSATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHUA:

OCO3HaHUSI OOYYArOUIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TMpaB H
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOIOPSIIKY;

NPEACTABICHUS] O  COLMAIBHBIX  HOpPMax W IpaBHIIAX
MEXJIMYHOCTHBIX OTHOILIEHU! B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW NIESITENBHOCTH IIPHU
CO37JaHUU Y4YEOHBIX MPOEKTOB, PEUICHUU Y4EOHBIX M IMO3HABATEJIbHbIX
3a/1a4, BBIINIOJJHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OHMMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY
M apryMEHThl JPYrMX TNpU aHAIW3€ pa3IUYHbIX BHUJOB Y4eOHOI
NEATEIbHOCTH;

2) NATPUMOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOI'O OTHOLLIEHHS K ICTOPUYECKOMY ¥ HAYYHOMY HACIIEIUIO
OTE€YECTBECHHON XUMUMU;



YBOXEHHsI K TMpollecCy TBOpYECTBA B OOJACTH TEOPUU U
MPaKTUYECKOI0 MPUJIOKEHUS XUMHUH, OCO3HAHHUS TOrO, YTO JIaHHBIE
HAyKd €CTh pe3yJbTaT JJIUTEIbHBIX HAOIIOJEHUN, KpPOMOTIMUBBIX
AKCIIEPUMEHTAIBHBIX [TOMCKOB, TOCTOSIHHOI'O TPYAa YUYEHBIX U TPAKTUKOB;

MHTEpeCa W TO3HABATEIbHBIX MOTHBOB B IMOJYYEHUU H
MOCHEAYIONEM aHajuu3e HHPOPMAIMK O TMEPEeIOBbIX JIOCTIKEHUSIX
COBPEMEHHOW OT€UYECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEIACHNUS,

CHIOCOOHOCTH OLEHUBATh CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMH
ABJICHUSIMU, W TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHUBAaTh CBOE TMOBEACHUE U TMOCTYNKH CBOUX
TOBAPHUILEH C MO3UUUKA HPABCTBEHHBIX M IPABOBBIX HOPM U C YYETOM
OCO3HAHMS MOCJIEICTBUM ITOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHUsl [EHHOCTEN 370pOBOTr0 M Oe30macHoro o0pasa >KU3HH,
HEOOXOJUMOCTA  OTBETCTBEHHOI'O  OTHOIIEHHS K  COOCTBEHHOMY
(U3UYECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOMIo/IeHrsT TPaBMJI OE30IaCHOTO OOpaIlleHHs C BEIIeCTBAaMHU B
OBITY, TOBCETHEBHOM JKHU3HH, B TPYAOBOH €ATEIHHOCTH;

NOHUMAHMS LIEHHOCTHU MPABUJ UHAUBUIYAIBHOTO U KOJUJIEKTUBHOIO
0e301acHOro MOBEACHUS B CUTYaIMSIX, YTPOKAIOUIUX 3/I0POBbIO U KU3HU
JIIOACH;

OCO3HAHMSI TOCHEJACTBUI W HENPUSITUS BPEIHBIX MPUBBIUEK
(ymotpe06eHus aqKoroJisi, HAPKOTUKOB, KypEeHHS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIbCKOM
JESITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPYECKOW U JAPYTUX BHAAX
NEATEIbHOCTH;

YCTAHOBKM HAa aKTMBHOE YYaCTHE B PEIICHUM MPAKTUUYECKHUX 3a]a4
COILIMAJIbHON HANPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY M3Y4YEHHUIO Mpodeccuid pazaudaHOTO
po/ia, B TOM YHUCJIE Ha OCHOBE NPUMEHEHUs MPEAMETHBIX 3HAHHWI IO
XUMUH;

YBAXEHUS K Tpydy, JIOOAM TpyJa W pe3yjbTaraMm TPydOBOH
NEATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHUAYaJIbHOU TPAEKTOPUHU
oOpa3zoBanms, Oymymiedi mpodeccun W peamusar  COOCTBEHHBIX
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K
XUMHH, UHTEPECOB U MOTpeOHOCTEN O0LIECTBA;

6) 3K0J1I0rH4eCcKOro BOCIIUTAHMSA:

HKOJIOTMYECKH I€JeCO00pa3HOro OTHOILIEHUS K TPHUpOJE Kak
HMCTOYHHKY CYIIECTBOBAHUS KU3HU HA 3EMIIE;

INOHMMaHUsl TJIOOAJBHOTO XapakTepa HKOJIOTMYECKUX MpodieMm,
BJIMSHUSA DSKOHOMHUYECKHMX IIPOLIECCOB HA COCTOSIHUE IIPUPOJHOU H
COLIMAJIbHOM CPENBI;

OCO3HAaHUSI HEOOXOJMMOCTH HCHOJB30BAHUS JTOCTHKEHUN XUMHH
JUISL pELIEHUS] BOIIPOCOB PALMOHAIIBHOTO ITPUPOOIIOIb30BaAHMS,

AKTUBHOT'O HETPHUATHS JEUCTBUM, IPUHOCALIUX BPE OKPYKAIOIIEH
OPUPOJHOM  Cpele, YMEHHs MPOTHO3UPOBATh  HEOIArONpUSTHBIE
DKOJIOTUYECKHAE  IOCHEACTBUS  NPEANPUHUMAEMBIX  JEUCTBUUM W
Mpea0TBpallaTh UX;

HAJIM4YMS Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, JKOJIOIMYECKOU
KyJbTYpBl, OIBITA JEATEIBHOCTH SKOJOTMYECKOM HANPABICHHOCTH,
YMEHUS PYKOBOJCTBOBAaTHCA UMHU B IIO3HABATEIBbHOM, KOMMYHHUKaTUBHON
U COIMATbHOM TMpaKTUKE, CIOCOOHOCTH W  yMEHHS  aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMo(poouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUA CTeNU(UKA XUMHUH KaKk HayKH, OCO3HaHHs €€ pOjH B
(GOpMHPOBAHUM  PAIMOHAJIBHOIO HAYYHOTO MBILUICHUS, CO3JAaHUU
LIEJIOCTHOT'O TPEACTABICHUS 00 OKpYXarolleM MHUpPE KaK O €JIMHCTBE
NPUPOABl M YEJIOBEKAa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrny IpobieM COXPaHEeHUsI TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCOOOW 3HAUYMMOCTH XUMHUHU Ui COBPEMEHHOMN
IUBUJIN3ALMH: B €€ TYMaHUCTUYECKON HAIIPABICHHOCTH U BayKHOM POJIM B
CO3/IaHMM HOBOM 0a3pl MaTepuadbHOW KYyJIbTYpbl, B pEILICHUU
IJI00AJIBHBIX MPOOJIEM YCTOMYHUBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM U SKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTUHU
MEIMLIMHBI, 00ECIIEUEHUU YCIOBUI YCIEUIHOIO TPYJa M SKOJIOTMUYECKU
KOM(pOPTHOM KU3HU KaXJA0r0 4ieHa O0IIEeCTBa;

€CTECTBEHHO-HAYYHOM  TPaMOTHOCTH: IIOHMMAaHMs  CYLIHOCTH
METOJI0B  IO3HAaHWA, MCIOJb3YEMbIX B  €CTECTBEHHBIX  HAyKaXx,



CHIOCOOHOCTH HCIHOJb30BATh IMOJY4YaeMble 3HAHUSA JUIsl aHalIW3a M
OOBSCHEHHSI SIBICHUI OKpPYXAlOLIEro MHpa M MNPOUCXOIAIIUX B HEM
U3MEHEHHUH, yMEHHUsl JejaTh OOOCHOBAaHHBIEC 3aKJIIOYEHHsS Ha OCHOBE
Hay4yHbIX (AKTOB U UMEIOIIUXCSA JAHHBIX C IENbl0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HMCHOJIb30BATh XUMHUYECKHE 3HAHUSA
JUTSL pelieHus: TPOOJIEM B pEATIbHBIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeCca K MO3HAHMIO, UCCIEN0BATEIbCKON NESITEIbHOCTH;

TOTOBHOCTH U CIHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUI0, K aKTUBHOMY ITOJIyYEHHUIO HOBBIX 3HAHUM MO XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpEca K OCOOEHHOCTSIM Tpylda B pasnuyHbix cdepax
npodeccuoHanbHOM AESITeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIe pe3ybTaThl OCBOSHUS ITPOTPAMMBI TT0 XUMUU Ha
YPOBHE CpeAHETo 001ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBIC I (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYJAFOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKMIpPEIMETHBIE) OOIECHAYYHbIE TOHSTHS,
OTpaXKalolye IIeIOCTHOCTh HAyYHOW KapTHHBI MHpa W crenuduxy
METOJIOB TO3HAHUS, UCIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepws,
BEIICCTBO, DHEPrus, SBJICHHWE, MPOIECC, CUCTeMa, HAY4YHBIH (aKT,
MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICOBAaHUE,
HaOII0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT | JIPYTHE);

YHHUBEPCATbHBIC yaeOHbIe JCHCTBUS (To3HaBaTeIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATHBHBIC), obOecreynBaronme (HOpMUPOBAHHE
(YHKIIMOHATFHOW  TPAaMOTHOCTHM M COIMANBHOW  KOMIIETCHIINH
00yyJaroImuxcs;

CIIOCOOHOCTD o0y4aromuxcs HCIOJIb30BATh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC
yueOHbIC ACHCTBHS B MO3HABATEIIHLHON U COIMATBHON TIPAKTHKE.

MeTtanpenmeTHbIe pe3yIbTaThI OTpaXKaroT OBJIAJICHHE
YHUBEPCATHHBIMHU YY€OHBIMU MMO3HABATEIHLHBIMHI, KOMMYHUKATHBHBIMH U
PETYISTUBHBIMU JACHCTBUSIMHU.

Ilo3HnaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA
1) 6a30Bble JJOTHYECKHE TeHCTBUSA:



CaMOCTOATENILHO (HOPMYIHUPOBATh W aKTYaJU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENH NIEATEIbHOCTH, 3aaBasi MapaMeTpbl U KPUTEPUH
UX  JOCTHXKEHUSA, COOTHOCHUTb  PE3YJbTaTbl  JEATEIIBHOCTH  C
MOCTaBJICHHBIMU 1EJISIMU;

WCIOJB30BaTh IMPU OCBOCHUM 3HAHUU NPUEMBI  JIOTUYECKOTO
MBIIUICHUS:  BBIACISATH  XapaKTepHbIE  MPU3HAKK  TIOHATUA |
yCTAHABJIMBaTh WX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIHE
MOHSTHS 111 00bSICHEHUS OTJIEIbHBIX (DaKTOB U SBJICHHI;

BBIOMPATh OCHOBAHUS W KPUTEPUU IIJISI KIIACCU(PHUKAIIMN BEIIECTB H
XMMHUYECKUX PEAKIUN;

yCTaHaBJINBATh IPUYNHHO-CJIEICTBEHHBIC CBSI3H MEKITY
U3Y4YaE€MbIMH SIBJICHUSAMU;

CTPOUTH JIOTMUECKHE PaCCYKICHUSI (MHIYKTUBHbBIC, JEIyKTHUBHBIE,
[0 AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B
paccMaTpUBAEMBbIX SBJICHHSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITFOUCHNS,

OPUMEHATh B IMPOLECCE TNO3HAHUS HCIOJb3yEMbIE B XUMHH
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPEeoOpPa3OBbIBATh MOJICTbHBIC
NPEICTaBIICHUS — XUMHMUYECKHI 3HAK (CUMBOJ) 3J€MEHTa, XUMHUYECKas
dbopmyrna, ypaBHEHHE XMUMHYECKOW PEAKIIMU — TPHU PEIICHUU YICOHBIX
MO3HABATENbHBIX W TMPAKTUYECKUX 3aJlay, IPUMEHITh Ha3BaHHBIC
MOJENbHBIE TPEICTABICHUS MJis BBISBICHUS XAPAKTEPHBIX IPU3HAKOB
M3Y4YaEMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBble HcCIeA0BATEILCKHE NeiiCTBUSI:

BJIaJICTh OCHOBAaMU METOJOB HAy4YHOTO I[IO3HAHUS BEUIECTB U
XUMHYECKUX PEAKIIN;

dbopMynupoBaTh LETUW M 3aJlayd  MCCIEJOBaHUS, MCIOJIb30BATh
MOCTaBJICHHBIE W CaMOCTOSTENBHO C(OPMYIUPOBAHHBIE BOMPOCH B
KaueCcTBE MHCTPYMEHTa TO3HAHUS W OCHOBBI A (popMUpOBaHUS
TUITOTE3BI IO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh  HABbIKAMH  CAMOCTOSTENBHOTO  IUIAHUPOBAHUS U
NPOBEACHUSA YUYEHHUYECKUX DKCHEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOJII0/1aTh 32 XOJOM IMPOIECCa, CAMOCTOSTEIHHO MPOTHO3UPOBATH €ro0
pe3ynbTar, (GopMyaupoBaTh OOOOIIEHHUS W BBIBOJIBI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIN
OTYET O MIPOJICIAaHHON padoTe;

npUOOpETaTh ONBIT YYEHUYECKON MCCIIEIOBATEIBCKON U MTPOESKTHOM
NEATENHbHOCTH,  TPOSIBIATH  CIHOCOOHOCTH M TOTOBHOCTh K



CaMOCTOSITEIbHOMY TOMCKY METOJOB pEIIEHUS MPAaKTHUYECKHX 3ajad,
MPUMEHEHHUIO Pa3JIMYHbIX METOIOB MO3HAHUS.

3) pabora ¢ unpopmaunmeii:

OPUEHTHPOBATHCS B PA3IUMIHBIX HCTOYHHUKAX MHPOPMAIUH (HAydIHO-
NOMyJIsSIpHAsl  JIMTEpaTypa XHUMHUYECKOTO COJEP)KaHUSA, CIPABOYHBIC
nocobusi, pecypcel  WHTepHera), aHanM3MpoBaTh  HUH(OPMAILIHIO
Pa3IUYHBIX BUIOB U (OpPM TIpeACTaBICHHS, KPUTHUYECKU OIICHUBATH €6
JOCTOBEPHOCTH U HEMIPOTUBOPEUHBOCTE;

(GbopMyIMpOBaTh 3aMpOChl U MPHUMEHSITHh PAa3IHYHBIC METOIBI MPH
MOMCKe U O0TOOpe wuHPOPMAIK, HEOOXOAUMON MJIS BBITOTHCHUS
y4eOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

npuoopeTaTh OTIBIT UCTIOJB30BaHUS MHPOPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUI M Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpaTh ONTUMAJIBHYIO (OPMY TPEICTABICHHS
uHpopmaruu (cxembl, TpaduKu, AHArpaMMbl, TaOIHUIBI, PUCYHKH U
Jpyrue);

UCTIOIh30BaTh HAYYHBIN S3bIK B Ka4eCTBE CPEACTBA MpH paboTe ¢
XUMHYECKON MH(pOpMaIHe: MPUMEHITh MEXIpeaMeTHbIe (pu3ndeckue
U MaTeMaTH4eCKHe) 3HAKM U CHUMBOJBL, (HOPMYIBI, a0OpeBUATYPHI,
HOMEHKJIaTypYy;

MCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

KoMMmyHuKkaTHBHBIE YHHBepPcaIbHbIe YyueOHbIe 1eliCTBUS:

3aJ]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOil TEMBI B X0O/I€
AHajora u/Win JUCKYCCHH, BEICKa3bIBaTh HIeH, (POPMYyINPOBaTH CBOU
HpeIOKEHUs] OTHOCUTEIHLHO BBITOTHEHHS MTPEI0KEHHOM 3a1a4u;

BBICTYNaTh €  TpE3CHTAIlMe pe3ylbTaTOB  IO3HABATEIBHOMN
AESITeIbHOCTH, TOJIYYEHHBIX CaMOCTOSITEIbHO WMIM COBMECTHO CO
CBEpCTHHKAMH TIpU  BBIIOJHEHMH  XHMHYECKOTO  OIKCIEPUMEHTA,
MPAKTUUECKON pabOThI MO UCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB,
peanu3aluu  y4eOHOro TMpoeKTa, U (OPMYyIUPOBATH BBIBOJBI IO
pe3yibTaTaM TPOBENEHHBIX  HCCIEJOBAHUN IMyTEM  COTJIIACOBAHUS
MO3ULIUHI B X0J1e 00CYXJIeH!s 1 00MeHa MHEHHSIMH.

PeryisiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO ~ IUIAHUPOBaThb M OCYILIECTBJISITh  CBOIO
MTO3HABATEJIbHYIO JI€SITEIbHOCTh, ONpenenss e€ Lenu | 3a/Jayu,
KOHTPOJIMPOBaTh M 1O Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh



npeaaraéMblii  adroOpuT™M JACUCTBUNA TPHU BBINOJHEHUH YYEOHBIX H
HCCIIeIOBATEeNIbCKUX 3aJ]lad, BBIOMpaTh Hanbomee 3¢ (EeKTUBHBIN CIOCOO
UX pELICHHA C Y4YETOM IOJYYEHHs HOBBIX 3HAaHUM O BEIIECTBAX H
XUMHUYECKUX PEAKIUAX;

OCYILECTBIATh ~ CAMOKOHTPOJb  JCSATEIIBHOCTH  HAa  OCHOBE
CaMOAaHaJIN3a U CaMOOLICHKH.

MNPEIMETHBIE PE3YJIbTATbBI

[TpenMeTHBIC pe3yabTaThl OCBOCHHS TPOTPaMMbI 10 XHUMHH Ha
yriyONEHHOM YpOBHE Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHUs
BKJTIOUAIOT CHEIM(PUICCKHE I yIeOHOTO IIpeaMeTa « XUMUsD) HaydHbIC
3HAHUS, YMEHHSI M CITIOCOOBI JACUCTBUI MO OCBOCHHIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHUM, BHIbI JCATCIBHOCTH MO TOJIYYCHHIO HOBOTO
3HAHUS W NPUMCHCHUIO 3HAHWW B Pa3IMYHBIX YYCOHBIX CHUTyaIUsIX, a
TaK)Ke B PCaIbHBIX JKU3HCHHBIX CUTYallUsAX, CBSI3aHHBIX C XUMHUCH. B
porpaMMe o XMUMHUHU MTPEIMETHBIC PE3yJIbTAThI MPEACTABIICHBI 110 TOAaM
U3yUYCHHUSL.

10 KJIACC

[IpeameTHBIC pe3ybTaThl OCBOCHUS Kypca «OpraHndecKas XHMUsD)
OTpaXKaror:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUN: O MeCTe U 3HAYCHHH
OpraHWYECKON XMMHH B CHCTEME ECTECTBEHHBIX HAyK M €€ poJd B
oOecrieueHnr yCTOMYHNBOTO PAa3BUTHUS YEJIOBEUECTBA B PEIICHUH TIPOOIEM
AKOJIOTUYCCKOH, SHEPTeTHYSCKON M MHIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIUITMHBI, CO3JJaHUH HOBBIX MaTEPHAIOB, HOBBIX HCTOYHHKOB DHECPTHUH,
B 00ECIIEYCHUH PAIIMOHAILHOTO MPUPOIOTIONB30BaHMs, B (POPMUPOBAHUHT
MHUPOBO33PEHUS W OOMICH KyJIbTYpPhI YETOBEKA, a TAKKE DKOJIOTHUYCCKU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO M IIPUPOJIHOM Cpelie;

BJIQJICHUC CHUCTEMOH XUMHWYCCKUX 3HAHUH, KOTOpas BKIIFOYACT:
OCHOBOITOJIATAIOIINE TMOHATHS — XWMHYCCKHH JJIEMEHT, aToM, SJIpO H
AJIEKTPOHHAsI 000J0YKa aToma, S-, p-, d-aToMHBIE OpOUTAM, OCHOBHOE U
BO30Y>KIEHHOE COCTOSIHUSI aToMa, TMOpUIu3alvs aTOMHBIX OpOHTaseH,
WOH, MOJICKYyJIa, BaJCHTHOCTh, AJICKTPOOTPHUIIATCILHOCTb, CTCIICHb
OKHCJICHHUS, XHMHYECKas CBS3b, MOJb, MOJIIpHAs Macca, MOJIIPHBIH
00BEM, YIJIepOAHBIM CKelleT, (GYHKIHOHAJbHAS TpyIMIa, paaukal,
CTPYKTypHBIC (GOpMyibl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJICTHHIC),
W30MEpHUsi CTPYKTypHas W TPOCTPAHCTBEHHas (TeoMeTphdecKas,



ONTHYECKAs), U30MEPBI, TOMOJIOTHYECKUH Psil, TOMOJIOTH, YIJIEBOIOPOIbI,
KUCJIOPOA- M a30TCOJAEPIKAINE OPTraHUYECKUE COECIMHEHUS, MOHOMED,
NOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS;
TeopuH, 3akoHbl (mepuoamdeckuii 3akoH JI. M. MenneneeBa, teopus
CTpOEHMS Oopranndeckux Bemects A. M. byriepoBa, 3aKk0H coXpaHEHUs
MacChl BEIIECTB, 3aKOH COXPaHEHWs W NPEBPALICHUs DSHEPIUHM IPH
XUMUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMHUH,
MUPOBO33PEHUYECKHE  3HAHUS, JIEKAIIME B  OCHOBE  IMOHHMAaHUs
NPUYMHHOCTU M CUCTEMHOCTH XHMHYECKUX SIBIICHUI; NPEACTABICHUS O
MEXaHM3MaX  XUMHUYECKUX  peaklHil,  TEPMOJUHAMUYECKUX  H
KUHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKAaHUS, O B3aNMHOM BIIUSHUU
aTOMOB MW TPYIIIl aTOMOB B MOJEKYJaX (MHIYKTUBHBIA MU ME30MEPHBIM
addekrp, opueHtanThl I u Il poma); daxkToNOrHYecCKHe CBEICHUS O
CBOMCTBax, COCTaBe, IMOJIy4YEeHUH U 0O€30IaCHOM HCHOJIb30BAHUU
BOKHCUIIINX OPraHUYECKUX BEIIECTB B OBITY HW IPAKTUYECKON
JESTeIbHOCTH YeJOBEKa, OOIIMX HAayYHBIX NPUHIUIAX XUMHUYECKOTO
Npou3BOJCTBa (HAa MpUMeEpe MPOU3BOJICTBA METaHOJA, IepepaboTKU

HetH);
cOpPMUPOBAHHOCTh YMCHHI: BBISBISATH XapaKTepHBIC IMPU3HAKH
TTOHSTHUH, yCTaHaBIUBAThH ux B3aMOCBSI3b, WCIIOJIb30BaTh

COOTBETCTBYIOIIME NOHATHS IIPU OMTMCAHNUH COCTABA, CTPOCHUS U CBOMCTB
OpraHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUI:

WCIIONB30BaTh  XMMHMYECKYKD CHUMBOJMKY JUII  COCTaBIJICHUS
MOJIEKYJISIDHBIX W CTPYKTYpHBIX (pa3BEPHYTHIX, COKpAUIEHHBIX H
CKEJIETHBIX) (OpMYIT OPraHMYECKUX BEILECTB;

COCTaBIISAITb YPaBHEHUS XMMHUYECKHX PEAKIMHA U PACKPbIBATh HUX
CYIIHOCTb: OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN ITOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OallaHCca ATHX PEaKIui, peaKinil HOHHOTO
oOMeHa MyTEM COCTaBJICHUS WX TMOJHBIX W COKPAIIEHHBIX HOHHBIX
YpPaBHCHUM,

W3rOTaBJIMBaTh MOJIEIM MOJIEKYJl OPraHMYECKHX BELIECTB IS
WJUTIOCTPALIMKA UX XUMHYECKOTO Y ITPOCTPAHCTBEHHOTO CTPOCHHS;

cOPMUPOBAHHOCTh YMEHMI: YCTAHABIMBATh MPHUHAIJICKHOCTD
U3YUYEHHBIX OPraHMYECKUX BEIIECTB MO HUX COCTaBy U CTPOCHUIO K
onpenenEHHOMY KJaccy/Tpymnne COeJUHEHUM, /1aBaThb UM Ha3BaHUS IO
cuctematudyeckoit HomeHkiatype (IUPAC) u npuBoauTh TpUBUATILHBIC
Ha3BaHMS JUIA OTHEIBHBIX IPEICTABUTEIEH OPraHUYECKUX BEIIECTB



(3TMsIeH, aNeTWIICH, TOJYOJI, TJIMIIEPWH, OJTHJICHIJIMKONb, (eHo,
dbopmanbaeru, areTaibIerua, alleTOH, MypaBbUHAsI KUCIOTa, YKCYCHAs
KHUCIIOTa, CTEApUHOBAsI, OJIEMHOBAs, MAJILMUTUHOBASI KHUCIOTHI, TJIHIIMH,
aJlaHWH, MalbTo3a, GPYKTO3a, AHWIWH, AUBUHUI, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUS ONPENEISATh BUJI XUMUYECKON CBSI3U B
OpraHUYECKUX COCANHEHUAX (KOBaJICHTHAsI U MOHHAS CBSI3b, G- U T-CBSI3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TOJOXKEHUS TEOPHUH
CTpOCHMsI OopraHuueckux BemiecTB A. M. BbytiepoBa st oObsICHEHUS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSL;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue M XUMHUYECKHE CBOMCTBA THUIHUYHBIX MpEACTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB: AJIKAHOB, HMKJIOAJIKAHOB,
aJKEHOB, QJIKaJMCHOB, AQJIKUHOB, apOMAaTUYECKUX YTJIEBOJIOPOJIOB,
CIIUPTOB, AQJIBJIETUJIOB, KETOHOB, KapOOHOBBIX KHCIJOT, MPOCTHIX U
CJIOKHBIX 3(UPOB, KUPOB, HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHCIIOT,
O€JIKOB, YIJIEBOJIOB (MOHO-, AM- M TMOJUCAXApUIOB), WILIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKAY HHMH YPaBHEHHUSMU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITUH C UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT,

c(OPMHPOBAHHOCTh, YMEHHUS TOATBEPKIAaTh Ha KOHKPETHBIX
OpUMepax  XapakTep 3aBUCHUMOCTH  PEAKIMOHHOW  CIOCOOHOCTH
OpraHUYEeCKUX COCIMHEHUN OT KPAaTHOCTHU U TUIIA KOBAJIEHTHOM CBSI3U (G-
U TT-CBSA3H), B3AUMHOI'O BJIMSIHUS aTOMOB U TPYMI aTOMOB B MOJIEKYJIaX;

chOPMHPOBAHHOCTh,  yMEHHUS  XapaKTepU30BaTb  HCTOYHUKH
yTIEBOAOPOIHOTO ChIpbs (HEDTh, MPUPOIHBINA ra3, yroib), CIOCOOBI €ro
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOJTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHUW O E€CTECTBEHHO-
HAy4YHBIX  METOJAaX  TO3HAaHUS —  HAONIONEHWH,  HW3MEPEHUH,
MOJICTMPOBAHUH, JKCIEPUMEHTE (pEaJbHOM M MBICIEHHOM) M YMEHHUS
NPUMEHSTh 3TH 3HAHUS;

c(OPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATH OCHOBHBIC ONEpPALNH
MBICITUTEILHON  JEATEIbHOCTU — aHallu3 MW CHUHTE3, CpaBHEHHE,
00001IeHre, CUCTEMATHU3allUI0, BBISIBICHUE MNPUUYUHHO-CIIEICTBEHHBIX
CBSA3EH — JUIsl U3yUEHUs CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBS3b XMMHUYECKUX
3HAHUH C MOHATUSIMU U TPEJICTABIICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX
NpeaMeToB  JJjisi  0ojiee  OCO3HAHHOTO  TMOHHUMAaHUSl  CYIIHOCTH



MaTepUAPHOTO €JUHCTBA MHUpPA, WCIIOJB30BAaTh CHCTEMHBIC 3HAHHS II0
OPTraHUYECKON XWMHUH ISl OOBSCHEHWS W TPOTHO3UPOBAHMS SIBICHUM,
UMEIOITUX €CTECTBEHHO-HAYYHYIO MPUPO.Y;

c(hOpMHUPOBAHHOCTh YMEHHUM: MPOBOJUTHh PACUETHI M0 XUMHYECKUM
dbopMynaM W ypaBHEHUSM XUMUYECKUX PEAKIHUA C HCIOIh30BAHHEM
¢u3nUeckux BenMMunH (Macca, 00BEM Ta3oB, KOJIWYECTBO BEIIECTBA),
XapaKTEPHU3YIOMINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI 1O
HAaXOXJICHUI0O XHMHUYECKOW (OpMyJIbl  BeEIIeCTBA 110 H3BECTHBIM
MAacCOBBIM JIOJSIM XMMHYECKHX DJJIEMEHTOB, IMPOAYKTaM CrOpaHus,
MJIOTHOCTHU Ta3000pa3HbBIX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATh, AHATU3UPOBATH H
OIICHMUBATh C IIO3UIMHA DKOJOTHYCCKONM OE30IIaCHOCTH ITOCICACTBUS
OBITOBOM M MPOU3BOJCTBEHHOM JEATEILHOCTH YEJIOBEKa, CBS3aHHOW C
nepepabOTKON  BEIIECTB, HCIOJIL30BaTh IOJYYCHHBIC 3HAHUSA IS
MPUHATHS TPAMOTHBIX PEIICHUN MpOOJIeM B CHTYaIlUAX, CBS3aHHBIX C
XUMHUEH;

c(hOpPMHUPOBAHHOCTh YMEHMM: CaMOCTOSITEIbHO IUIAHUPOBATh M
IPOBOJIUTH XMMHUYECKUHN IKCIIEPUMEHT (ITOJTy4YeHHE M M3YYEHHE CBOMCTB
OpPraHUYeCKUX BEIIECTB, KA4YCCTBEHHBIC pPEaKIMu YTJEBOJOPOJIOB
Pa3TUYHBIX KJIACCOB M KHUCIIOPOJCOAEPIKAIINX OPraHMYECKUX BEIIECTB,
pEIIeHNE dKCIEPUMEHTANTBHBIX 3a/1a4 M0 PACIIO3HABAHUIO OPTaHUYECKHUX
BCILIECTB) C COOJIIOJICHMEM TpaBWI 0€30MacHOTO OOpalleHUs C
BEIlIECTBAMU M JIaOOpaTOPHBIM 000pyJ0BaHUEM, (POPMYJIHUPOBATH 11EIb
WCCJICOBAHMS, TIPEACTABIATh B  Pa3audIHOW (GopMe pe3ysbTaThl
HKCIIEPUMEHTA, aHATM3UPOBATh U OIIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOJIroaTh TIpaBUJIa SKOJIOTMYECKH 11€JIECO00PA3HOr0 MOBEACHUS B
OBITY M TPYNOBOM ACATEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBbS,
OKpYKAIOLIEW NPUPOJHOM Cpenbl M JOCTYKEHHS €€ yCTOMYMBOTO
pa3BUTHS,

OCO3HABaTh OIIACHOCTh TOKCHUYECKOrO JCHCTBHS Ha JKHUBEIC
OpraHu3Mbl OMNPENCIEHHBIX OPraHMYECKUX BEILECTB, MOHUMAs CMBICI
nokazarens [1J1K;

aHAM3UPOBATh I1€JIECOO0PA3HOCTh MPUMEHEHUS OPTaHHMYECKUX
BEILIECTB B MPOMBIIIJICHHOCTH M B OBITY C TOYKH 3PEHUSI COOTHOIICHUS
PHCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHM: OCYIIECTBIIAThH II€JICHANPABICHHBIN
MOMCK XUMUYECKON MHPOPMAINK B PAa3TMYHBIX UCTOYHUKAX (HaydHas U



y4ueOHO-Hay4yHass JUTEpaTrypa, CpeICcTBa MaccoBoW uH(opMaIuu,
NutepHer wu Jpyrue), KPUTHYECKH AHAIM3UPOBATH XHUMHYECKYIO
uH(popmalmio, nepepadarbiBaTh €€ M UCIOJIb30BAaTh B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOM 3aaucii.

11 KJIACC

[IpeameTHble  pe3yabTaThl  OCBOEHHMsS  Kypca «OOmas wu
HEOpraHUYecKas XUMUs» OTPaKaloT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: O MaTepualbHOM €IUHCTBE
MUPa, 3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SIBICHUI MPUPOJIBI, O MECTE U
3HaYCHUM XHMHHU B CHCTEME €CTECTBEHHbIX HayK U €€ poid B
oOecrieyeHUn  yCTOMYMBOTO  Pa3BUTHUS, B  pEUICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPTeTUYECKON U MUILEBON 0€30MacHOCTH, B PA3BUTUU
MEUIMHBI, CO3[JaHUN HOBBIX MaTE€pPHAIOB, HOBBIX MCTOYHUKOB DHEPTHUH,
B 00€CTIeueHNH PallMOHATILHOTO TPUPOIOTIOIB30BaHuUs, B (DOPMHUPOBAHUH
MHUPOBO33pEHHUsSI U OOIIEH KyJIbTyphl YEJOBEKa, a TAKXKE JKOJOTHYECKH
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM CpelIe;

BJIQJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATral0IINe MOHITUS — XUMUYECKHI 2JIEMEHT, aTOM, SIAPO aToMa,
M30TOTIBI, DJIEKTPOHHAS 000JI0YKa aroMma, S-, p-, d-aToMHBIE OpOHTAaNH,
OCHOBHO€ U BO30YXJIEHHOE COCTOSHHUS aTOMa, TMOPHUIM3AlMS aTOMHBIX
opOuTaneil, WOH, MOJIEKyJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIHLHOCTD,
CTENEHb OKUCIIEHUs, XUMHUYECKas CBs3b (KOBaJCHTHas, WOHHas,
MeTaJlJTn4ecKasi, BOAOPOIHAS), KpUCTAIIUNYECKas: peréTka, XuMHUIecKast
peaxiusi, pacTBOp, SJICKTPOIMUTHI, HEINEKTPOIUTHI, AIEKTPOIUTHUECKAS
JUCCOLIMAIMS, CTENeHb JIUCCOIMAIlMK, BOJOPOAHBIA  MOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIJIOBOM 3(P(HEKT XUMHUUECKON peakiuu,
CKOPOCTh XMMHUECKON peakluu, XUMHYECKOE PaBHOBECHE, TECOPUU U
3aKOHBI (TEOPUS BIEKTPOIUTUYECKOM JUCCOIMALUM, TEPUOANYECKUN
3akoH JI.MI. MeHpneneeBa, 3aKOH COXPAaHEHHS MAacChl BEIIECTB, 3aKOH
COXpaHEHUS U MPEBPALICHUS SHEPTUHU TPU XUMUYECKUX PEAKIUAX, 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEIECTB, 3aKOH  JEHCTBYIOLIMX  Macc),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN A3BIK XUMHH, MHUPOBO33PEHUYECKHE
3HaHUS, JIKAIIHe B OCHOBE MOHMMAHUS MPUYUHHOCTU U CHUCTEMHOCTH
XUMUYECKUX SIBICHUW; COBPEMEHHbIE TIPEACTABJICHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM W HaJIMOJIEKYJISPHOM
YPOBHSIX; TPEACTABICHHS O MEXaHHW3MaxX XUMHUYECKUX PpEaKIuH,
TEPMOJUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHMUS,



O XMMHYECKOM PABHOBECHM, pPAaCTBOpax M JHCIEPCHBIX CHUCTEMaX;
(aKTOJOTUYECKHE CBEJCHUS O CBOWCTBAaX, COCTaBe, TMOJYyYECHUU W
0e30MacHOM HCMOJIb30BAHUM BaKHEHIIMX HEOPraHUYECKHX BEIECTB B
ObITY W TMPAKTHUYECKOW JIEITEIbHOCTH 4YeJOBEKa, OOIIMX Hay4YHbIX
MIPUHIMIIAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHH: BBISABIATh XapaKTEPHBIC MPHUIHAKH
TIOHSITUH, YCTaHaBIINBATh 150. B3aHMOCBSI3b, HCII0JIb30BaTh
COOTBETCTBYIOIIUE MOHATHS IPU ONMMCAHUM HEOPTraHUYECKUX BEIIECTB U
UX MpEeBpaIICHUN;

c(hOpMHPOBAHHOCTh YMEHUSA HCTOJIb30BaTh XAMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBiCHUS (OpMysl BEIIECTB H YpPaBHCHHM
XUMHUYECKUX peakiui, cucrtemarnyeckyro HoMmenkinarypy (IUPAC) u
TPUBHAJIbHBIE HA3BaHUS OTAEIbHBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHS OIPEACNIATh BAJICHTHOCTh M CTETCHb
OKHCJIEHUSI XHUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX, BUJ XUMUYECKOU
CBsi3U (KOBaJICHTHAs, HWOHHAs, METaJUIMuecKas, BOJOpPOJHAs), THII
KPUCTAIIMYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTh CBOWCTB
BEILIECTB OT BHUJIa XUMUYECKOW CBSI3U U THIA KPUCTALINYECKON PEIIETKH,
OOMEHHBIH ¥  JOHOPHO-aKIENTOPHBI  MEXaHW3MbI  OOpa30BaHUS
KOBAJICHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KJIACCU(DPUIIMPOBATH: HEOPTaHUYECKHE
BEIIECTBA MO HUX COCTaBY, XHWMHYECKHE PEAKIUU IO Pa3InYHbIM
Mpu3HaKaMm (YUCIy W COCTaBy pEarupyrolux BEMIECTB, TEIJIOBOMY
ahdexTy peaknud, W3MEHCHHUIO CTEICHEW OKHUCJICHHUS DJEMEHTOB,
o0OpaTUMOCTH, YYacTHIO KaTajlu3aTopa U JApPYrHe); CamMOCTOSATEIbHO
BBIOMpATh OCHOBAHMUS M KPUTEPUU IJIs1 KIAaCCU(UKAIUU H3ydaeMbIX
BEIIECTB U XUMUYECKUX PEAKIINIM;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICT TEPHUOIHYESCKOTO
3aKOHa . n. MenneneeBa 151 JIIEMOHCTPUPOBATH ero
CUCTEMATU3HUPYIOLTYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIUU;

c(OPMHUPOBAHHOCTh ~YMEHHUH: XapaKTepU30BaTh DIEKTPOHHOE
CTPOEHHUE aTOMOB U MOHOB XMMHYECKUX 3JIEMEHTOB NIEPBOrO—4ETBEPTOTO
nepuonoB llepmonnueckon cucremsr [[.M. MenaeneeBa, UCHONb3Ys
NOHSATHUS «IHEPreTUUECKUE YPOBHIY», «IHEPTETUUECKHUE TTOAYPOBHIY, «S-,
p-, d-aToMHBIE OpOUTATN», «KOCHOBHOE U BO30YX IAEHHOE IHEPTrEeTUUECKUE
COCTOSIHUSI aTOMay»; OOBACHITh 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB
XMMHUYECKUX 3JIEMEHTOB M HMX COCAWHEHUM MO IEpUOJIaM U TpyIIam



[Tepunoanueckoit cucremsl Jl. 1. MeHneneeBa, Bal€HTHbIE BO3MOKHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOCHHSI MX AJIEKTPOHHBIX 000JIOUEK;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTePHU30BaTh (ONMUCHIBAThH) OOIIIHE
XMMUYECKHUE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHWE T'E€HETUYECKOHW CBS3M MEXAY HEOPTraHWYECKUMHU
BEIIIECTBAMH C TIOMOIINBIO YPAaBHEHHUH COOTBETCTBYIOIIMX XUMHUYECKHUX
pEaKLINiL;

c(hOpMHPOBAHHOCTh yMEHUs pacKpbIBaTh CYIIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUN TOCPECTBOM COCTABIICHHUS
AIIEKTPOHHOTO OajlaHCa dTUX PEaKIuil; peakluii HOHHOTO OOMeHa MyTEéM
COCTABJICHHSI MX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHU; peaKIluit
TUApOJIM3a;  peakluil  KOoMIUieKcooOpa3oBaHMs  (HA  mpuMepe
IMAPOKCOKOMITJIEKCOB IIMHKA U AJIIOMUHUS );

cOPMHUPOBAHHOCTh ~ YMEHUA  OOBSACHATH  3aKOHOMEPHOCTH
MPOTEKAHUS XUMHYCCKHX PEaKIUd C YIETOM HMX DHEPreTHUYECKHUX
XapaKTEPHUCTHK, XapaKTep U3MEHECHHSI CKOPOCTH XMMHYECKOW PEaKIny B
3aBUCUMOCTH OT PAa3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEHICHUS
XMMUYECKOTO paBHOBECHs IO/ BIWSHUEM BHEIIHUX BO3JACHCTBUIN
(mpunun Jle [latensbe);

chOPMHUPOBAHHOCTh  YMEHHUS  XapaKTePU30BaThb  XHWMHUUYECKHE
peakIuu, JeXKalue B OCHOBE IPOMBIIUICHHOTO TMOJYYEHHUSI CEPHOU
KUCIIOTHI, aMMHUaka, OOIlMe HaydyHble NPUHIMUIBI XUMHUYECKUX
IPOU3BOJICTB; 11€J1I€CO00PA3HOCTh MPUMEHEHUS HEOPTAHUUECKUX BEIIECTB
B MPOMBINIJICHHOCTH W B OBITY C TOYKH 3PEHHUS COOTHOIICHHS PHCK-
10JIb34;

c(hOPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAaHUU O MeToJax
HAyYHOTO TO3HAHUS SABJICHUM TPHUPOABI — HaOIOJIEHUe, HU3MEpPEHHUE,
MO/JICJINPOBAHUE, SKCOEPUMEHT  (pealibHbIi M MBICJICHHBIN),
HCIIOJIb3YEMbBIX B €CTECTBCHHBIX HAyKaX, YMCHHS IPUMEHATH 3TH 3HAHUS
IpU SKCIIEPUMEHTATBHOM HCCIECIOBAHUU BEIIECTB U JUIsI OOBSICHEHHUS
XUMUYECKUX SIBJICHUI, HMMEIONIMX MECTO B MPUPOJE, IPAKTUYECKON
JESTEIHLHOCTH YEJIOBEKA U B TIOBCEAHEBHOM JKU3HU;

c(hOpPMHPOBAHHOCTh YMEHHS BBISBISITH B3aUMOCBS3h XHMHYECKHX
3HAHWH C MOHATUSIMH U TIPEICTABIICHUSIMH JIPYTUX €CTECTBEHHO-HAYIHBIX
npeaMeToB 1Jisi  0oJiee  OCO3HAHHOIO TOHMMAaHUs MaTepuaibHOro
€IMHCTBA MUDA;

c(hOpMHPOBAHHOCTh yMEHUs IPOBOJIUTH pacy€Thl: C
WCITOJIb30BAHUEM TIOHSATUN «MaccoBas JOJIA BEIIECTBAa B PacTBOpPE» M



«MOJISIpHAsT KOHIICHTpAIlMs»; MAacChl BellecTBa WM 00BEMa raza IO
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3
YY4aCTBYIOIIUX B PEAKIMH BEIIECTB; TEIUIOBOro »ddeKra peakiuu;
3HAYEHMS] BOJOPOJHOrO IOKAa3aTesid PacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTENEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJIUYECTBA
BEIIIECTBA) MPOJYKTa PEaKIMK, €CIU OJIHO U3 UCXOJIHBIX BEIIECTB JaHO B
BHJIE pPAacTBOpa C OIpPENEIEHHOM MAacCOBOM [OJIEM PacTBOPEHHOIO
BCIIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH); JOJU BBIXOJ]A
POJIYKTa PEeaKIIuK; OOBEMHBIX OTHOIIICHHH T'a30B;

c(hOpPMHUPOBAHHOCTh YMEHH: CaMOCTOSITCIBHO TUIAHUPOBATh M
MPOBOAUTH XUMHUYECKUM SKCIEPUMEHT (TIPOBEACHUE PEAKIMN HMOHHOIO
oOMeHa, TOJTBEPXKJICHHE KA4eCTBEHHOIO COCTaBa HEOPraHWYECKHUX
BEIIIECTB, OIPEICICHUE Cpellbl PACTBOPOB BEIIECTB C MOMOIIBIO
WHJMKATOPOB, M3Yy4YCHUE BIMSHUS PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh
XUMUYECKON peakiuy, pPelieHUuEe SKCIEPUMEHTAIBHBIX 3a7ad M0 TeMaMm
«Mertamney u «HemeTtamel») ¢ coOmtogeHneM TpaBuUi 0€30MacHOTO
oOpaiieHus ¢ BeIIeCTBAMH U JIaOOpaTOPHBIM  00OPYJAOBaHUEM,
dhopMyIHpOBaTh 1IE€JIb UCCACAOBAHUS, TPEACTABISATh B pa3IudHON hopMme
pe3yJibTaThl  AKCHEPUMEHTA, AHAJIM3UPOBATH U  OIECHHUBATH  HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh, YMEHH: COOJIIONATh TpaBWja IOJIH30BAHUS
XUMHUYECKOH MOoCcyAo U 1abopaTOpHBIM 000pYJAOBaHHWEM, OOpAILCHHS C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMAMHU IO BBINOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB, IKOJOTHYECKH IEIeCO00pPa3HOTO
MOBEJICHUSI B OBITY W TPYAOBOW ACATEIBHOCTH B IIENISIX COXPaHEHUS
CBOETO 3/I0POBbS, OKPYXAIOUIECH MPUPOJHOU Cpeabl U JTOCTHXKEHUS €€
YCTOMYHUBOTO PAa3BUTHSI, OCO3HABATH OMACHOCTh TOKCUYECKOTO JICHCTBUS
Ha OJKUBBIC OpraHU3Mbl ONPEACIEHHBIX HEOPraHMYECKUX BEIIECTB,
noHuMasi cmeich rokaszarens [1JIK;

c(hOpMHUPOBAHHOCTh YMEHHU: OCYIIECTBIIATH IIEJI€HANPABICHHBIM
MOMCK XUMHYECKOM MH(POpMAIIMU B PA3IMUHBIX UCTOYHUKAX (Hay4dHas U
ydeOHO-Hay4yHas JIMTeparypa, CpeJACTBa MaccoBOoWM  HHGOpMAIIUH,
NutepHer wu Jpyrue), KPUTHYECKH AHAIM3UPOBATH XHUMHYECKYIO
nH(popmaIuio, nepepadaTeiBaTh €€ M HCIOIH30BaTh B COOTBETCTBHH C
MOCTaBJICHHON y4eOHOM 3aaucii.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosanyectBo yacos DJIEKTPOHHBIE
No HanmeHnoBanue pasneioB 1 TeM (uudposrie)
Kontpoabn | IIpakTuyec
n/n NPOrpamMMmsblI Bcero o0pa3oBaTe/bHbIC
ble paboThl | Kue padoTbl
pecypchl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYECKON XUMHUH
IIpeamer opranndeckoit xumuu. Teopus
1.1 CTp OHCHI/IH op FaHUYECKUX COE I/IHGHI/IIE A 8 bubnmorexa [JOK
' p p A ' https://m.edso00.ru/d69df650
M. bytneposa
Uroro no pazaeny 8
Paznea 2. Yraesogopoasbl
21 IIpenenbuble yraeBogOpOAbl — alKaHBbI, 5 bubnnoreka [IOK
' LIMKJIOQJIKAHBI https://m.edsoo.ru/d69df650
29 Henpenenbabie yrieBogopoabl: aaKeHsl, 14 1 bubnnoreka [JOK
) aJIKaJECHBI, AIKUHBI https://m.edsoo0.ru/d69df650
bu6mmoreka [IOK
23 Apomatndeckue yriieBo0po/ibl (apeHsbl) 8 https://m.edsoo0.ru/d69df650
24 IIpupoaHBIE HCTOYHUKH YIIIEBOJOPOIOB U 4 bubnnoreka [JOK
' uX nepepaboTka https://m.eds00.ru/d69df650
bu6mmoreka [IOK
2.5 r 4 1
HIOTCHIPOMSBOIRIRIC YIIEBOAOPOAIOB https://m.eds00.ru/d69d{650
Uroro no pazneny 35




Pasnea 3. Kuciopoacoaepskamue opranndecKue coelMHEHUs

bu6mmoreka [IOK
.1 . D 11
3 Crprst. Geron https://m.edso0.ru/d69df650
KapOonunbHbie coeTMHEHUS: aTbACTU Bl U
32 keToHbl. KapOoHOBEBIE KUCIOTEI. CII0KHBIE 21 bubmaorexa LIOK
' - ap ' https://m.edso00.ru/d69d{650
a¢upsl. Kupsl
bu6mmoreka [IOK
33 YTeBO/s! ? https://m.edsoo0.ru/d69df650
Hroro no pazneny 41
Pa3nen 4. Aszorcogepskamue OpraHu4ecKue CoeJHHECHUs
bu6nuoreka [JOK
4.1 AMUHBL. AMAHOKHUCIIOTEL. benku 12 hitps://m.cdsoo.ru/d69d650
Hroro no pazneny 12
Paspnen 5. BeicokoMoOJIeKYIsIpHbIE COCAUHEHUS
5.1 BricokoMoJIeKYIISIpHBIE COETUHEHMUS 6 Bubmorexa TOK
) yip g https://m.edsoo.ru/d69d{650
Uroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

KoanuecTBo yacos JIeKTPOHHbIE
HanmenoBanmue pa3jiesioB U TeM ungposbie
Ne n/m P Konrpoasn | IIpakTuHueck (acpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padoTsbl
pecypcbl
Paznen 1. Teopernueckue 0CHOBbI XUMUH
Crpoenne aroma. Ilepnonnuecknii
11 3akoH U [lepuonnueckas cucrema 9 bubnuorexa [IOK
' XAMUYECKHX di1eMeHToB /1. U. https://m.edsoo.ru/2dd57f24
Menpeneesa
12 Ctpoenue BemectBa. MHOTr0oOOpasue 1 1 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57{24
bu6mmoreka [IOK
1.3 X 1 1 3
FIMHTTCCIHIE peartiny ? https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 39
Pasnen 2. Heoprannueckas xumusi
bu6nmoreka [JOK
2.1 H 31 1 3
CMETAIIBE https://m.edsoo.ru/2dd5724
bu6mmorexa [IOK
2.2 M 23 1 2
CTaIEt https://m.edsoo.ru/2dd5724
Uroro no pazaeny 54
Pa3zpnen 3. Xumus v :Ku3Hb
31 MeTo1bl TO3HAHUS B XUMHUHU. XUMHS U 9 bubmuoreka [JOK

KHU3Hb

https://m.edsoo.ru/2dd57124




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




ITOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KosanuyectBo yacos
Ne DJIeKTPOHHBbIE U (PPOBHIE
Tema ypoka Koutpo | IlpakTu P uudp
n/n Bcero JbHBIE yecKue 06pa30BaTeJ1bele PECYPChI
padoTsl | padoThI
[IpeameT 1 3HaUEHUE OPraHUYECKON XUMHH,
1 1} peI[CTaBJ'IeHI/Ie 0 MHorzo6 azuu 1 Bubnmorexa [IOK
p vp https://m.eds00.ru/3686e6f5
OpPTraHUYECKUX COCTUHEHUI
DNEeKTPOHHOE CTPOEHUE aTOMa yriiepo/ia
2 (OCHOBpHOG " 3032 KIEHHOE coc}:’Tros[gm) 1 bubmorexa TIOK
Y ' https://m.edsoo.ru/Oce6fd4c
BanentHble BO3MOKHOCTH aTOMa yriiepojaa
XuMu4deckasi CBSI3b B OpPraHUueCKUX
3 coenuHeHUsX. MexaHnu3mbl 00pa3oBaHUs 1 bubnuotexa [JOK
KOBQJICHTHOM CBSI3H, CLIOCOOBI pa3pbiBa https://m.edsoo.ru/8d39f5¢8
CBA3EH
4 Teopust cTpoeHUsT OpraHUYECKUX | bubnmnorexa [JOK
coenuHeHuit A. M. bytneposa https://m.edsoo.ru/9e595¢b8
Buasl uzomepun: cTpykTypHas,
5 IPOCT aHCTBI;HHaSI I;}J]IGK}’]TP OHHBIE 3P PEKTHI 1 brbmorexa [TOK
poctp ' p _ https://m.edsoo.ru/b0e61661
B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHHI
[TpencraBienue o Ki1accuGuKaIuy u
6 cucremarnueckas HomeHnkinarypa (IUPAC) 1 brbmorexa [TOK
P https://m.edsoo.ru/c212dd21
OpTraHWYECKUX BEIIECTB
7 Knaccugukanus peakiuii B opraHn4eckoi 1 bubnuoreka [IOK




XUMHUHU

https://m.edsoo.ru/ba5706aa

Cucremarusanus 1 0000IIEHUE 3HAHUH 110

bubmmorexa [IOK

CrpyKTypHas U LIHC-TPaHC-U30MepuUs
AJIKEHOB

8 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJOTHYECKHH psijl, oO1as

9 dbopmysa, HOMEHKJIATypa U H30MepHs, bubnmnorexa [JOK
DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/25a14636
MOJIEKYJI

10 dusnyeckrue 1 XUMHYECKHE CBOMCTBA bubnuotexa [JOK
aJIKaHOB https://m.edsoo.ru/3137711c

1 Haxoxnenne ankanos B mpupoje. CriocoObt bubnuotexa [JOK
IIOJIy4Y€HHS U IPUMEHEHUE aJIKaHOB https://m.edsoo0.ru/259b0a5b
[uxnoankansl: o6mas Gpopmya,

12 HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH bubnuoreka [IOK
CTPOEHHS U XUMUYECKHX CBOMCTB, CITIOCOOBI https://m.edsoo.ru/156730d2
MOJIy4€HUSI U TPUMEHEHUE
Pemenne pacu€THBIX 3a71a4 Ha ONIPEICIICHNUE
MOJIEKYJIIPHOM (hOPMYJITbI OPTaHUUECKOTO

13 BEIIECTBA 10 MAaCCOBBIM JOJISIM aTOMOB bu6mmoreka [IOK
3JIEMEHTOB, BXOJISIIUX B €TI0 COCTaB. https://m.edsoo.ru/bf84d8eb
CucremaTtu3zaius U 0000IIeHIE 3HAHUI 110
TeMe
AJKEHBI: TOMOJIOTUUECKH psJl, 001I1as
dbopMyna, HOMEHKIIATypa, dJEKTPOHHOE U

14 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII. bubmmoreka LIOK

https://m.edsoo.ru/273b0ale




dusznueckue U XUMHUYECKHE CBOMCTBA

bu6mmoreka [IOK

15
ankeHoB. [IpaBuno MapkoBHHKOBa https://m.edsoo.ru/21069ccd

16 Cnoco0bI 1oy4YeHus: U TpUMEHEHNE bubnmnoreka [JOK
AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas pabora Ne 1 o Teme

17 "I'II)on eHue 3TI:IneHa U U3yYEHUE ero bubamorexa LHOK

. ya v https://m.eds00.ru/0941eed8
CBOMCTB"
Pemienne pacu€THbIX 337124 Ha ONIpEACIICHNUE
18 MOJIEK H;{pHoﬁ bopm J'Iil 0 FaHHEeCHKOFO bubamorexa LHOK
YIAp pMy P https://m.edsoo.ru/e9ea9921
BEILECTBA
ATKaMeHbl: CONPSHKEHHBIE,

19 J'Hf BAHHBI 12( MYJIMPOBAHHBIE Bubnmorexa [IOK
M30JIUpO €, KyMyJIHp : https://m.edso0.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS

20 XHUMHUYECKUE CBONCTBA CONPSIKEHHBIX bubnuoreka [IOK
JHICHOB https://m.edsoo.ru/e561253d

21 CnocoObI Moy4YeHus: ¥ TpUMEHEHNE bubnmnorexa [JOK
AJKaguCHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHH psJl, oO1as

” dbopMyia, HOMEHKJIATypa, dJIEKTPOHHOE U bubnuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII, https://m.edsoo.ru/68bb6ccdc
¢duznueckue cBoicTBa

23 XUMHUYECKUE CBOMCTBA aJIKUHOB Bubnmorexa [IOK

https://m.edsoo.ru/23493a93

24 KauecTBeHHBIE peakliMi Ha TPOMHYIO CBSI3b Bubnuorexa LIOK

ceTse © peartt POHILY https://m.edsoo.ru/7b1c48da
25 CriocoObI nostyueHust 1 IpUMEHEeHNe bubnuoreka [IOK




AJIKUHOB

https://m.edsoo.ru/a6f9alea

Pemenue 3agau: pacu€rsl o0 ypaBHEHUIO

bubmmorexa [IOK

26
XUMHYECKOW PEaKIun https://m.edsoo.ru/5db8e526
7 Cucremaruzanus 1 0000IIeHNe 3HAHUN 110
TEME
ApeHbI: TOMOJIOTUYECKUH PsiJI, 00IIIast
opMyJia, HOMEHKJIaTypa. DJIEKTPOHHOE U
28 1('11) (I:CTy aHCTBEHHOE CTyr())eHHe MOleeK 11 bubmmorexa TTOK
poctp p y https://m.edsoo.ru/a92a7094
OeH30I1a U ToJlyoua, UX GU3NYecKue
CBOMCTBA
29 XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU bubnuoreka [IOK
3aMeICHUS https://m.edsoo.ru/a44alaed
XHUMHYECKUE CBOMCTBA aPEHOB: PEAKIUU
30 MIPUCOETUHEHHUS, OKICIEHNE TOMOJIOTOB bubmmorexa TTOK
p ’ https://m.edsoo.ru/a44alaed
OeH3ona
31 Oco0EHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA bubmmorexa LOK
p https://m.edsoo.ru/d5018a54
Pemenne pacu€THBIX 3a71a4 Ha ONIPEACIICHNUE
32 MOJIEKYJISIPHOM (POpPMYJIIBI OPTaHHYECKOTO bubmmorexa TTOK
yip PMY p https://m.edsoo.ru/53461a2c¢
BelllEeCTBa
33 Croco0B! MOIy4YeHHsT 1 IPUMEHEHUE apEHOB bubnmorexa LIOK
yi p p https://m.edsoo.ru/6£717d09
14 ['eneTnyeckasi CBA3b MEXIY Pa3IMYHBIMHU
KJIaCCaMHU YTJIEBOJOPOIOB
35 Pacuértel mo ypaBHEHUAM XUMUYECKHUX

peakuuii. CucremaTu3zanus u 00001eHe




3HaHUH 110 TEME

36 [Ipuponansiii ra3. [lomyTHbie HeTAHbIE ra3bl
37 KaMeHHBIi1 yroib U MPOLYKTHI €r0 bubnuoreka [IOK
nepepadoTKu https://m.edso0.ru/69b3398b
Hed1b 1 ciocoOs! e€ nepepaboTKH.
38 II EMeHeHI/Ie apon KTOPF,) HF; epaboTKH bubmmorexa TTOK
P pony pep https://m.edsoo.ru/21f9de78
HePTH
39 I'eneTnueckas CBsI3b MKy pa3IHIHBIMU
KJIaccaMH YTJIEBOJOPOJIOB
lMamorenonpon3BoAHbBIE YTIIEBOAOPO/IOB:
40 JJEKT OHH(I))G CT oeHHe'yreaK an bubamorexa LHOK
p p > peardt https://m.edso0.ru/82b4d759
3aMelleHus rajJoreHa
JleficTBue mien04Ye Ha
41 raJoreHIpou3BoAHbIe. B3aumoneiicteue
JUTAIOT€HAIKAHOB C MATrHUEM M IUHKOM
4 Cucremaru3zaiys 1 00001IeHHE 3HAHUH 110 bubnuoreka [IOK
pazneny "Yriesogopoas” https://m.edso0.ru/20e8922
13 KonrtposabHas pabora no reme bubnuoreka [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
[IpenenbHbIe 0THOATOMHBIEC CITUPTHI:
TOMOJIOTHYECKHUH psia, oOmas ¢hopmya,
44 CTPOEHUE MOJIEK JII) H30Me I/Isl(b o Bubnmorexa [IOK
P Y pY, https://m.edsoo.ru/df04c5cd
HOMEHKJIAaTypa, KIaccuuKamus,
¢du3nyeckre CBOMCTBA
45 XUMHYECKUE CBOMCTBA MPEACIBHBIX bubnmnorexa [JOK

OIHOATOMHBIX CIIMPTOB

https://m.edsoo.ru/26ee34fe




CnocoObl MOJIy4YCHHA U IPUMCHCHUC

bu6mmoreka [IOK

46
OJHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
[IpocTeie a3upbl: HOMEHKIATypa U
47 I/Iii)Me ust ((1))C(1:6€HHOCTI/I (1)I/I3ZEGCKI/IX u bubamorexa LHOK
pH, . https://m.edsoo.ru/c2¢788b2
XUMHUYECKUX CBONCTB
MHOroaToMHbIE CITUPTHI: ATUICHTIUKOIb 1
48 [JIMLEPHH, UX PU3NYECKHE U XUMHUECKHE bubamorera LHOK
IUI pHt, https://m.edsoo.ru/ee4d84aa
CBOMCTBa
49 CriocoObI oy4eHus U IpUMEHEHUE bubnuotexa [JOK
MHOI'0QTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
50 @DeHOo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE bubnuotexa [JOK
cBoiicTBa. TOKCMUHOCTH (peHoa https://m.edsoo.ru/2ce72618
bu6mmoreka [IOK
51 XUMHYECKUE CBOWCTBA (PeHoIa
¢ https://m.edsoo.ru/037ca5t9
bubmmorexa [IOK
52 CrniocoOsI ostydeHus 1 npuMeHeHue ¢peHomna
i p ¢ https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2. Pemenue
53 SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmorexa [TOK
P a https://m.edsoo.ru/ftd0ced09
"CnupTtsl 1 GpeHobI"
54 Cucremaru3zanys 1 00001IeHHE 3HAHUH 110 bubnuoreka [IOK
Teme https://m.edsoo.ru/1810cb9b
ATNbIeruipl ¥ KETOHBI: SJIEKTPOHHOE
55 CTpOoeHHUE KapOOHMILHOM TPYIIIHI; bubnuotexa [JOK
TOMOJIOTHYECKHUE psfbl, 001as popmyina, https://m.edsoo.ru/b139beaa
M30MepHs U HOMEHKJIaTypa
56 AnbAerubpl U KETOHBI: (PU3NYECKUE bu6mmoreka [IOK




CBOﬁCTBa; pCakin NpuCOCINHCHUA

https://m.edsoo.ru/c887425¢

57 Peakmuu okuCIIeHUS 1 KAUECTBEHHBIC bubmuorexa [JOK
peakuuy albIeru0B U KETOHOB https://m.edsoo.ru/a393baa9
58 Croco0bI ToTy4YeHus albJACTUIOB U KETOHOB bubmorexa [TOK
ye https://m.edsoo.ru/520d1c51
OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE
59 KHUCJIOTBI, 0OCOOEHHOCTHU CTPOEHUS UX bubamorexa LHOK
’ P https://m.edsoo.ru/fecOb113
MOJIEKYJI
60 N3omepHst 1 HOMEHKJIaTypa KapOOHOBBIX bubnuoreka [IOK
KHCJIOT, MX (pU3NYEeCKre CBOMCTBA https://m.edsoo.ru/700cc87b
61 XHUMHUUYECKUE CBOMCTBA IIPEACIIBHBIX bubnuoreka [IOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOWCTB MypaBbUHOM
62 KUCTIOTHL. MHOTr0OOpa3ue kapOOHOBBIX Bubnuorexa LIOK
) P P https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0OeHHOCTH CBOICTB: HEMIPEAETbHBIX 1
apoMaTHYECKHX KapOOHOBBIX,
63 TUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX bubmmorexa LOK
P > TP P https://m.eds00.ru/83a08773
kucioT. [IpeacraBurenu BbICIIMX
KapOOHOBBIX KUCIIOT
64 [ToHsiTHE O MTPOU3BOAHBIX KAPOOHOBBIX bubnuoreka [IOK
KUCJIOT https://m.edsoo.ru/0d162d9d
65 Cnoco0bI Moy4YeHus: U TpUMEHEHNE bubnmnorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/7¢065¢9d
66 CrnosxxHble 3(hUpBl: TOMOJIOTUYECKUHN AL, bubnuotexa [JOK

oOmras popmyna, U30MepHUsi 1 HOMEHKIIATypa

https://m.edsoo.ru/adfffe6d




dusznueckue U XUMHUYECKHE CBOMCTBA

bu6mmoreka [IOK

67
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THBIX 3a/1a4: IO YpaBHEHUIO
68 XUMUYECKON PEAKIINH, HA ONPEEICHUE
MOJIEKYJISIPHOM (hOPMYJITbI OPTaHUUYECKOTO
BEILIECTBA
[IpakTuueckas padora Ne 3. Pemenue
69 SKCIIEPUMEHTAIBHBIX 33124 110 TEME bubnnorexa LIOK
" p " https://m.eds00.ru/4866711b
Kap6onoBsie kucnotbl. CiioxHbIE 3QUPHI
70 Kupsr: ctpoenue, pusnveckue u bubnmnoreka [JOK
XUMHUYECKHE CBOICTBA (TUAPOIIN3) https://m.edsoo.ru/a19¢c5b98
OCc0o0EHHOCTH CBOWMCTB JKUPOB, COJIEPIKAIINX
71 OCTaTKH HEMpeAeTbHBIX mg HBIX KI/IIZJ'IOT bubmorexa HOK
pest P ' https://m.edsoo.ru/b0331922
JKups! B ipupoae
MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX
72 KHCIIOT, UX Moroliee aeiicrsue. Ilonarue o bubmmorexa TTOK
’ ) https://m.eds00.ru/3¢566565
CUHTeTHYeCKUX Motolux cpenctsax (CMC)
['eneTnueckas CBA3b yrieBOJOPOAOB U
73 KHUCJIOPOJCOE mamlz)l; 0 FaHI/IIzIeCKI/IX bubmorexa [OK
P P P https://m.eds00.ru/56790¢96
BEILIECTB
74 Pacuértel mo ypaBHEHUSAM XUMUYECKHUX
peakuun
75 Cucremaruzanus 1 0000IIeHNE 3HAHUH TT0 bubnuorexa [JOK
TEME https://m.edsoo.ru/f8eaf2eb
76 OO01mmas xapakTepuCTHKa YTIIEBOAOB U bubnuotexa [JOK

KJlaccu(UKaIus yrieBoJgoB (MOHO-, IU- U

https://m.edsoo.ru/7a9693al




nonncaxapnm,l)

77 Momnocaxapupsl: (pU3HMUECKUe CBOICTBA U bubnuoreka [IOK
HaXOXXJICHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
73 [IpuMeHeHne TIII0KO3bI, €€ 3HaYCHUE B bubnuoreka [IOK
JKU3HENEATEILHOCTH OpraHu3Ma https://m.edsoo.ru/5¢61122d
ycaxapHbl: caxapo3a, MajJbTo3a 1
79 faKTo3ap Haxox eII-;I/Ie B IPUPOAE U Bubnuorexa LIOK
' g PHPOA https://m.edsoo.ru/eb0384e7
MPUMEHEHUE JUCaXapHIOB
[Tonucaxapuapl: cTpoeHHUE MAKPOMOJIEKY,
80 ¢uznyeckue 1 XuMHUYECKHE CBONCTBA Bubnuorexa LIOK
’ https://m.eds0o.ru/72a04508
MpUMEHEHNE
81 [TonsiTrie 06 NCKYCCTBEHHBIX BOJOKHAX Bubnuorexa LIOK
y https://m.edso0o0.ru/6216e766
Pemienne pacueTHbIX 3a/1a4 Ha ONPEACIICHNUE
82 0JI1 BBIX(F)) a IpOJAyKTa peakluu zT Bubnuorexa LIOK
a /1 IPORYITa peartt https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
23 Cucremaru3anus 1 0000IIeHNE 3HAHUH 110 bubmuoreka [JOK
pazneny https://m.edsoo.ru/08d4364c
KonTponbHas padora no teme
84 "Kucnopoconeprxaiiue opraHndeckue bubmiorexa LIOK
P " P P https://m.edsoo.ru/42c6678e
COCTMHEHUS
AMUHBI: K1accuuKalus, CTpoeHue
85 MOJIEKYJI, o0mmast hopmyiia, u3oMepus bubamorexa LHOK
a1, 0o pMyna, ? ’ https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (pU3NYECKUEe CBONCTBA
26 XuMHUECKUe CBOMCTBA anu(aTuIecKux bubnuoreka [IOK

AdMHHOB

https://m.edsoo.ru/1bc5¢f80




%7 AHWINH: CTpOeHHe aHWINHA, 0COOEHHOCTH bubnuoreka [IOK
XUMHYECKUX CBOWCTB aHWJIMHA https://m.edsoo.ru/39cd2 1£1
28 Cnoco0bI 1oy4YeHus: U TpUMEHEHNE bubnmnoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATypa 1
89 uzomepus, (pu3nIecKrue CBOMCTBa bubmorexa [JOK
pH, ' https://m.edsoo.ru/d1773e80
OTtaenpHBIE IPEICTaBUTENH 0-aMUHOKHCIIOT
XVMHYECKNE CBOWCTBA aMUHOKHUCIIOT, UX
90 OHMOJOTrHYecKoe 3HaYCHHE aMUHOKHUCIIOT brbmorexa [TOK
' https://m.edsoo.ru/77df705a
CuHTe3 1 rMApOIN3 NENTUI0B
01 benku xak npupoAHbIE TOTUMEPSIL; bubnuoreka [IOK
CTPYKTYpbI O€JIKOB https://m.edso0.ru/429¢9899
bu6mmoreka [IOK
92 XUMUYECKHE CBOWCTBA OEIKOB
https://m.edsoo0.ru/6237306d
A3oTcozeprkalie reTepouKInIecKue
93 COG,I[I/IHGHEH H KJ'IGI/IH(F))BBIC KHCIIOTBL: Bubnmorexa [IOK
Y ’ https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTHUYECKas POJIb
[TpakTuyeckas padora Ne 4. Pemenue
04 JKCIIEPUMEHTAJBHBIX 3aJa4 110 TEME bubnuotexa [JOK
"A30TcoepKale OpraHu4eckue https://m.edsoo.ru/8e3c02d1
coeuHeHus"
[Tpaktuyeckas pabora Ne 5. Pemenue
95 JKCIIEPUMEHTAJBHBIX 3334 110 TEME bubnuotexa [JOK
"Pacrio3HaBaHuE OPraHUYECKUX https://m.edsoo.ru/bde3{df6
coeuHeHun"
96 KontponbHas padoTa o Teme bubnuotexa [JOK




"A30TcoepKale OpraHu4eckue
COoeMHEHUs"

https://m.edsoo.ru/ce561bc7

OCHOBHBIE TTIOHATHSA XUMHU

97 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN 1 | bubnmnoreka [JOK
METOABI UX CUHTE3a —IIOJIMMEPH3AU U https://m.edsoo.ru/7aa63ebd
MOJIMKOH/ICHCALIHS

08 [Tnactmaccel. YTunuzaius u nepepadoTka | bubnmnorexa [JOK
[UIaCTUKA https://m.edso0o0.ru/82242e0f

99 DnacToMepsl: HaTypaJIbHbIN CHHTETUYECKUE 1 bubnuoreka [IOK
Kay4dyku. Pe3una https://m.edsoo.ru/246103ec
BonokHa: HaTypalibHbIE, UCKYCCTBEHHBIE,

100 CI/IHTGTI/I‘ICCKI/I};p ITomumepsl cyneuI/IaJILHoro 1 bubmmorexa TTOK

' P https://m.eds00.ru/5963a601
Ha3HA4YCHUS
[TpakTtuyeckas padora Ne 6. Pemenue
101 3KCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubmmorexa TTOK
. P " https://m.edsoo.ru/3aebd77a
Pacno3naBanue niacTMacc ¥ BOJIOKOH
O0600611eHre U cucTeMaTU3alus U3Y4eHHOTO
" bubnuoreka [IOK
102 MaTepuaia 1o reMme "BbIcOKOMOIEKyIsIpHbIE 1

coenuueHus"

https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

KosanuyectBo yacos DJIeKTPOHHbIE
No nupposbie
Tema ypoka Koutpo IpakTny ¢p
n/n Bcero JbHBIE ecKue oOpasoBaTebHbIE
padoThI padoThl pecypcesl
| Atom. CocTaB aTOMHBIX siiep. XUMHUYECKUI 1 bubnuotexa [JOK
anemMeHT. M3oTomnsl https://m.edsoo.ru/59c112ee
) CrtpoeHne 371eKTPOHHBIX 000JI0UYEK aTOMOB, | bubnuoteka [JOK
KBAHTOBBIE YMCIIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHUeCKUX 3JIEMEHTOB (S-, | bubnuoteka [IOK
p-, d-, f-amemenTHI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 3J1€KTPOHOB 110 aTOMHBIM 1 bubnuoreka [IOK
opouransam https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpAIIMH aTOMOB
5 BHGMCII;TOB B OCHOEI){OI\ZII)/I BO30YXJIEHHOM 1 Bubnmorexa [IOK
Y https://m.edsoo.ru/8149e846
COCTOSTHUH
6 DneKTpOHHBIE KOH(PUTYpAIIUU HOHOB. | bubnmnorexa [JOK
DNEeKTPOOTPUIIATETFHOCTh https://m.edsoo.ru/a0764b24
[Iepnonnueckuit 3akoH u Ilepuonnueckas
. crucTeMa XUMHU4YecKux 3ymemMeHToB 1. 1. | bubmuoreka [TOK
MeneneeBa, CBA3b C COBPEMEHHOU TEOPHEM https://m.edso0.ru/16957¢01
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB
bubmmoreka LIOK
8 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU 1

IMPOCTBIX U CIOKHBIX BCHICCTB I10 I'PYyIIIaM U

https://m.edsoo.ru/f8468927




nepuoaam

Cucremarusanus 1 0000IIeHAE 3HAHUHT 110

bubmmoreka LIOK

"MoJsipHast KOHUEHTparus'"

9
TEME https://m.edsoo.ru/8fad2942
Buael xumuueckon cBsizu. MexaHu3mbl

10 00pa3oBaHMs KOBAJECHTHOM CBSI3H. bubnmnorexa [JOK
Bonoponnas cBa3p. MexMOIEeKyIsIpHbIE https://m.edsoo.ru/5a8072af
B3aUMOJIEVCTBHUS
BaneHTHOCTP M BaJIEGHTHBIE BO3MOKHOCTH

11 aToMOB. CBA3b JIEKTPOHHOM CTPYKTYPBI Bubnmorexa [IOK

' p PYKTYP https://m.edsoo.ru/3d2¢a093

MOJIEKYJI C UX TEOMETPUYECKUM CTPOECHUEM

12 [IpencraBnenus 0 KOMIUIEKCHBIX bu6mmorteka [IOK
COCIUHEHMAX: COCTaB U HOMEHKIIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MoneKyIsipHOTo 1

13 HEMOJIEKYJIIPHOTO CTpOEHMUs. THIIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BELIECCTB

14 [ToHsiTHE O TUCHIEPCHBIX CUCTEMAX. bubmuoteka [JOK
[IpencraBneHune 0 KOJUIOUIHBIX pacTBOPAX https://m.edsoo.ru/da2¢70e4
HcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U

15 HEHACBIILIEHHBIE, PACTBOPUMOCTD bubmorexa [TOK

= s P ' https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapars:

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnuotexa [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ nCnosib30BaHUEM OHATHN
" i " bu6mmoreka [IOK

17 MaccoBasi 10JI1 pacCTBOPEHHOIO BenlecTna',

https://m.edsoo.ru/785e0ab4




18 Knaccudukanus 1 HOMEHKIaTypa bubnuoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 bubnuoreka [IOK
TEME https://m.edsoo.ru/8d2c6a3a
KonTponbnas padota no temam "CtpoeHue
aroma. [leproanueckuii 3aKOH U
bubmmoreka LIOK
20 [Tepuoanueckas cucTeMa XUMHYECKUX
. https://m.edsoo.ru/70a60aa4
anemenToB /. 1. Menneneesa", "Ctpoenue
BelecTBa. MHoroo6pasue BemniecTs"
Kinaccudukanmst XuMuueckux peakiuii B
HEOPraHWYECKOW U OPTaHUYECKON XUMUHU.
21 3aK0H COXpaHEHNSI MACChI BEI[ECTB, 3aKOH bubnnorexa [IOK
P ’ https://m.eds00.1u/6335cdd2
COXPAHEHUS U NPEBPAILECHNS YHEPTUU NIPU
XUMHUYECKHUX PEaKLHAX
) TeruioBbie 3 (HEKTH XUMUYECKUX PEaKLIUH. bubmuoteka [JOK
Tepmoxnmuueckue ypaBHEHH https://m.edsoo.ru/d1db86da
7 Beruncnenus no ypaBHeHUAM XUMHUYECKUX bubnuoreka [JOK
peakuuil ¥ TepPMOXUMHUYECKUM YPaBHEHUSAM https://m.edsoo.ru/87b13954
CKopocTh XMMHUYECKOM peakuuu, €€
24 3aBUCUMOCTH OT pa3jIMYHbIX (DaKTOPOB.
Karanu3 u xatanusaropsl
25 I'oMOreHHbIE U T€TEPOreHHBIE PEAKIINH
[IpakTuueckas pa6ora Ne 1 mo Teme
26 "BnusiHue pa3nnyHbIX (PaKTOPOB HA CKOPOCTh bubmmorexa LIOK
pu " p p https://m.edsoo.ru/1facaldl
XUMHYECKON peakinu
27 OO6patumbie 1 HEOOpATUMBIE PEAKITUU. bubnuoteka [JOK




XHUMHYECKOE paBHOBECUE

https://m.edso0.ru/3095219b

[IpakTuueckas pabora Ne 2 o teme

28 "BnusiHue pa3nnyHbIX GaKTOpoB Ha bubmmorexa LIOK
P p " https://m.edsoo.ru/3bf34el7
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHS
DnektponuTryueckas auccounanus. CuiabHbIe
29 U cira0ble DieKTPoanThl. CTeneHb bubnnorexa [IOK
P ' hitps://m.edso0o.ru/5766bdf
IIUCCOLIHAIIN
Honnoe npoussenenne Boasl. Cpena BOIHBIX
30 acTBO 05 Bonopoansrii HOKaBElloTeJ'IL (pH) Bubnmorexa [IOK
p POB. BON0POA p https://m.eds00.ru/3966¢a89
pacTtBopa
31 I'mpponus coneii. Peakiuu, nporekaromue B bu6mmorteka [IOK
pacTBOpax 3IEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTuueckas pabora Ne 3 o Teme
32 "XUMHUYECKHE PEAKIIUN B pacTBOpaAX bubmmorexa LOK
"p H p p https://m.edsoo.ru/2e3daeb0
3IEKTPOJIUTOB
13 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. bubnmnorexa [JOK
Bakuelinine oKUCINTEIN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
34 Mertoa 37eKTPOHHOTO (9JIEKTOHHO-HOHHOTO) bubnmnorexa [JOK
OaytaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIIN3 PACTBOPOB U PACILJIABOB BEIIECTB bubnnorexa [IOK
p p P p m https://m.eds00.ru/93{b97d2
36 Pemrenue 3amay pa3IMuHbBIX THIIOB bubmmorexa HOK
atp https://m.edsoo.ru/5a859d16
37 Pemrenue 3amay pa3IMuHbBIX THIIOB bubmmorexa HOK
atp https://m.edsoo.ru/5afa265d
38 Cucremaru3zanus u 0000IIeHUE 3HAHUM 110 bubnuoteka [JOK




Teme "XuMuueckue peakuuu'

https://m.edsoo.ru/c161eb85

KonTponbHas pabota no teme "Xumuueckue

bubmmoreka LIOK

39
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenue Hemeramios B Ilepuoanueckoit
40 CUCTEME XUMUYEeCKUX 35eMenToB [1. U. bubnmnorexa [JOK
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. du3nueckue cBoiCTBa HEMETAIIOB
A1 AnnoTponusi HeMeTauioB (Ha puMepe bubnuotexa [JOK
KHCII0pOo/a, cepbl, pocdopa u yrieposa) https://m.edsoo.ru/ef92c91c
47 Bonopon: nonydyenue, pusnueckue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA. ['Mapusl https://m.edsoo.ru/0aa8f613
["anoreHsl: HaxX0XAEHHUE B IPUPOJIE, CIIOCOODI
43 MOJIy4yeHUs1, PU3NYECKUE U XUMUYECKHE bubmorexa OK
f’q ’ https:/m.edsoo.ru/4e223795
CBOICTBa
lManorenoBonopoasl. Baxuernimme
44 KHCJIOPOJICO/IEPIKAIIUE COEAMHEHUS bubmorexa [TOK
POACOACPHAT A https://m.edsoo.ru/6b3255e6
rajloreHoB
JlaGopaTopHbie U TPOMBITIIEHHBIE CITOCOOBI
45 noJtyueHus rajgoreHoB. [Ipumenenue brbmorexa [TOK
yi P N https://m.edsoo.ru/6971aca4
rajlor€HOB U UX COEAMHEHUN
ITpakTuyeckas padora Ne 4. Pemenue
46 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME brbmorexa [TOK
" P " https://m.edsoo.ru/8b26fecd
l"anorenst
Kucnopona: nabopatopHblie U IPOMBINUIEHHBIE
P patop P bu6mmoreka [IOK
47 CIOCOOBI NOTY4YEHUs, PU3NUECKUE U

XUMHUYecKHue cBorcTBa. O30H. HpI/IMeHeHI/Ie

https://m.edsoo.ru/c8abc36a




KHCJIOpOJa 1 O30Ha

48 OKCHIBI M TIEPOKCHTBI bubmorexa HOK
P https://m.edsoo.ru/5¢8816a0
49 Pemrenue 3aay pa3nuM4HbIX TUIIOB bubmorexa OK
P https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJEHUE B MPUPOJIE, CITOCOOBI
50 HOE €HUs q)nmqecmfe E XUMUYECKHE bubmorexa OK
zlq ’ https://m.edsoo.ru/46afael6
CBOICTBa
bubmmoreka LIOK
51 CepoBogopo, CyIbPuas
POBOLOPOA, Cy b https://m.eds00.1ru/7¢875999
57 Kucnoponconepxamue COeJUHEHNS CEPBI. bubnuoreka [IOK
Oco6eHHOCTH CBOMCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
ITpakTuyeckas pabora Ne 5. Pemenue
53 AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme "Cepa u bubmorexa OK
. p | p https://m.edsoo.ru/0afb05¢4
€€ COeIMHEHUS
A3OT: HaAX0XKJIEHHE B MPUPOJIC, CITOCOOBI
54 MOJIy4eHUsl, PU3NYECKUE U XUMUYECKHE brbmorexa [TOK
\},’q ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHUAK, HUTPUJIBI
55 Kucnopoacoaepxarue coeTuHeHHs a30Ta. bubnmnorexa [JOK
Oco00EeHHOCTH CBOMCTB a30THOM KHCIIOTHI https://m.edsoo.ru/e2965afe
56 IIpuMeHeHHe a30Ta U €ro COeAUHEHUN. bubnuoreka [IOK
A3oTHBIE y10OpeHUs https://m.edsoo.ru/129f5059
dochop: HaxOKICHHE B IPUPOJE, CIIOCOOBI
dop prp bu6mmorteka [IOK
57 MoJTyueHus1, GU3NIECKUEe U XUMUIECKHE
2 https://m.edsoo.ru/9a6b43ec
coiicTBa. Pochuas! u hochun
58 Oxkcunsl hocdopa, pochopconepxarime bubnuoteka [JOK




kucnoTsl. Conu HocPopHOit KUCTOTHI

https://m.edsoo.ru/c7a2d429

[Ipumenenue ocdopa 1 €ero coeMHEHU.

bubmmoreka LIOK

59
docdopHbie y1oOpeHus https://m.edsoo.ru/a218070a
ITpakTuyeckas padora Ne 6. Pemenue
60 SKCIIEPUMEHTAIBHBIX 3a7a4 I10 TeMe "A30T 1 bubnnorexa [IOK
P https://m.edsoo.ru/8175ac3f
dbocdop u ux coenuHeHus "
VYrnepoa: Hax0XAEHUE B IPUPOJE,
61 annof (f[nHLIe Moﬂ uduka 1121/1'13(1)?/131/1‘1601(1/16 " bubnmorexa HOK
p VH T https://m.edsoo.ru/l1eb19f9e
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
2 Oxcun yrnepona(Il), okcun yrnepoga(IV), bu6mmoreka [IOK
yrojbHask KUCIIOTa U €€ COIu https://m.edsoo.ru/dba5S8adf
63 Pemenue 3agay pa3nIuyHbIX TUIIOB Bubmorexa OK
A3t P https://m.eds00.1u/6029b609
Kpemuuii: HaxoxeHNE B MPUPOE, CIIOCOOBI
64 H(F))J'I eHusl, (pu3nYecKue u EI/IEM%CKHG bubnmorexa LOK
zlq ’ https://m.edsoo.ru/143558ab
CBOICTBa
65 Oxkcun kpemuus(1V), kpeMHHeBas KUCTOTA, bubnmnorexa [JOK
CHJITUKATBI https://m.edsoo.ru/3170e7b1
. bubnuotexa [JOK
[IpuMeHeHne KpeMHHS U €r0 COETMHEHUM.
66 CTer10. €r6 HOVIeHHe. BHIL CTeKa https://m.edsoo.ru/393cdac0
CIUIO, IO TOMYHCHHE, BUA © https://m.edsoo.ru/5823cefb
67 Pemenue 3aay pa3nuvHbIX TUIIOB bubmorexa OK
AP https://m.edsoo.ru/b624{801
68 CucreMaru3anus 1 0000IIeHNE 3HAHUH TT0 bubmuoreka [{OK
teme "Hemeramibr" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabota nmo teme "Hemetamnbr" bubnmnorexa [JOK




https://m.edsoo.ru/d0484c76

AHanu3 pe3yinbTaToB KOHTPOJIbHOW pabOTHI,

bu6mmoreka [IOK

70
KOPPEKIIHsI OIIHOOK https://m.edsoo.ru/2b7¢9510
[Tonoxenne meramios B [lepuognueckoit
71 CUCTEME XMMUYECKUX DJIEMEHTOB. bubnuoreka [JOK
Oc00EHHOCTH CTPOCHHUS DIIEKTPOHHBIX https://m.eds00.ru/9839¢16¢
000JI04€K aTOMOB METaJJIOB
7 OO6mme Gpuznueckre CBOMCTBA METAIIOB. bubnmnorexa [JOK
[IpuMeHeHne MeTayuIoB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bu6mmoreka [IOK
73 Crnnasel MetaiioB. Koppo3ust MmeranioB
PP https://m.edsoo.ru/42b872e3
74 Pemrenue 3aay pa3nuM4HbIX TUIIOB Bubamorexa [IOK
P https://m.edsoo.ru/e3de37b6
DNEeKTPOXUMHUYECKUH Psi/i HAPSIKEHUI
75 MeTaJIEOB Ob6mmue cnopco6LI n(l;)n eHUs Bubnmorexa [IOK
' i https://m.edsoo.ru/94eb377a
METaJJIOB
O6mras xapakTepucTruka MeTayioB [A-
rpynisl [leprpoauyeckoit cuctemsl
76 XUMHYECKHX A1eMeHTOB. HaTpuil n kanuii: bubnuoteka [JOK
nojiy4eHue, pU3nuecKkue U XMMU4YecKue https://m.edsoo.ru/e12¢26b3
CBOMCTBA, IPUMEHEHNE MTPOCTHIX BEIIECTB U
UX COCAUHEHUI
OOm1as xapakTepucTrka MetayioB I1A-
77 rpynisl [leppoaudeckon cucTemMsl bubnuoreka [JOK

XUMHYECKUX DJIEMEHTOB. Maruuu v Kajabli:

IOJIYYCHHUC, (1)I/I3I/I‘IGCKI/IC N XUMHYCCKHEC

https://m.edsoo.ru/7¢3e49¢0




CBOKCTBA, IPUMEHEHUE MTPOCTHIX BELIECTB U
WX COETMHEHUN

78 XKécTkoCcTh BOJIBI M CIOCOOBI €€ yCTPaHEHHS bubmorexa OK
yerp https://m.edsoo.ru/c74bfae9
79 AnoMHUHUE: ToNTyyeHue, Gpu3ndeckue u bubnuoreka [JOK
XUMUYECKHUE CBOUCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AMpoTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA
80 ATFOMUHUS, TUIPOKCOKOMIUIEKCHI AJITIOMUHUSI bubnnorexa [IOK
> TP ’ https://m.edsoo.ru/5d12d318
WX IPUMEHEHUE
81 Pemenne 3a1ay pa3nu4HbIX TUIIOB
ITpakTuyeckas padora Ne 7. Pemenue
82 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME Bubnmorexa [IOK
" P " https://m.edsoo.ru/27a4af43
Mertaibl TJ1aBHBIX TOATPYIIII
OO1as xapakTepucTUKa METAIIOB TOOOYHBIX
83 noarpymnmn (b-rpymm) I[lepuoandeckoit bubmmorexa TTOK
Py Py P https://m.edsoo.ru/610d7431
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB
84 duznueckre 1 XMMUUIECKHE CBOMCTBA Xpoma bubnmnorexa [JOK
Y €r0 COCIMHEHU, NX TPUMEHEHUE https://m.edsoo.1u/991 1bef3
Baxnerime coeMHEHNs MapraHiia.
85 [Tepmanranat kanusi, €ro OKUCIUTEIbHbBIC brbmorexa [TOK
p\, ’ https://m.edso00.ru/039d69¢8
CBOMCTBa
dusnueckre 1 XMMUIECKHE CBOMCTBA Xkelie3a
86 u ero coeiuHeHui. [lomyuenue u brbmorexa [TOK
) ¥ https://m.edsoo.ru/1b7f8741
MIPUMEHEHHUE CIIJIaBOB XKeje3a
%7 DuU3NYECKUE U XMMUYECKUE CBOWCTBA MEIU U bubnuoteka [JOK

€€ COeIMHEHNH, X IPUMEHEHHE

https://m.edsoo.ru/2bc0f954




du3znyeckue U XMMHUUYECKHE CBOMCTBA ITUHKA

88 U €r0 COCIMHEHNM, UX IPUMEHEHNE bubmorexa OK
’ P ' https://m.edsoo.ru/b1f2beal
I'mapokcokoMILIEKChI IMHKA
ITpakTuyeckas padora Ne 8. Pemenue
bu6mmoreka [IOK
89 AKCIEPUMEHTAIIbHBIX 33a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTainabl TOOOYHBIX TOATPYIIIT
90 Pemrenue 3aay pa3nuM4HbIX TUIIOB bubmorexa OK
P https://m.edsoo.ru/a8b83d83
01 O06o0061IeHre 1 cucTeMaTH3alus U3y4eHHOTO bubnuotexa [JOK
MaTepuaia rno reme "Meramisr” https://m.edsoo.ru/e91{e975
bu6mmoreka [IOK
92 KonTponbHas pabota nmo teme "Mertamibr"
P P https://m.edsoo.ru/83f63ea3
93 AHanus pe3ynbTaToB KOHTPOJIBHON padoThI, bubmuoteka [JOK
KOPPEKIIHsI OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B o6ecrieyeHuM yCTOMYMBOTO
bubmmoreka LIOK
94 pa3ButTus yenoneuecTBa. [loHATHE O HAyYHBIX
https://m.eds00.ru/080fe 110
METOJIaX UCCIIEeI0BAaHUS BEIIECTB
Hayunbie mpuHIUIIBEI OpraHu3aiuu
95 XUMHUYECKOT0 IIPOM3BOICTBA. bubnuoteka [JOK
[IpoMblieHHbIE CIOCOOBI MOTYUYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEUIIINX BEIIECTB
96 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAOLIEH bubnuotexa [JOK
Cpebl ¥ €r0 NOCIEICTBUS https://m.edsoo.ru/9f11bf51
97 XuUMHUS U 310POBbE YEIOBEKA. bubnuoreka [JOK
JlexapcTBeHHBIE CpencTBa https://m.edsoo.ru/a6552721
98 Xumust iy, Poibs XuMuu B 00ecIieueHnu bubmmoreka LIOK




MMUIIEBOH 0e30ImacHOCTH

https://m.edsoo.ru/1f7b5bd2

Kocmernueckue u napgroMepHbie cpeacTBa.

bubmmoreka LIOK

99 BbeiToBas xumust ! https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENBCTBE. BakHeime
100 CTPOUTETBHBIE U KOHCT WOHHBIC 1 bubmorexa HOK
P pyKI https://m.eds00.ru/61e69003
MaTepHuabl
101 XuMus B CENbCKOM X03siicTBe. OpraHndecKue 1 bubnuoteka [JOK
Y MUHEpaJIbHbIE Y100peHUS https://m.edsoo.ru/fd39587d
102 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 | bubmuoreka [{OK
TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




IMPOBEPAEMBIE HA ETD 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOMN ITPOIT'PAMMBI CPEJJHEI'O OBIIETO

OBPA3OBAHUA
Koxa
nposepsie IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
MO0 0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEro

TpeGoBaH | o0Lero od0pasoBanus
ust

1 Brnanenue cucremoil XMMHUYECKUX 3HAHUH, KOTOpasi BKJIIOYAECT:

OCHOBOTIOJIATAIONIUE TOHATUS (XUMHUYECKHI JJIEMEHT, arToM,
M30TONBI, JJCKTPOHHAs 000JI0YKa aToma, s-, p-, d-3JICKTPOHHBIC
opOUTaIM aTOMOB, OCHOBHOE M BO30YXJIEHHOE COCTOSHUE aToMma,
WOH, MOJICKYJIa, BAJICHTHOCTh, 3JEKTPOOTPUIATEIHLHOCTh, CTEMEHB
OKUCJICHUS, XUMHUYECKasl CBs3b (O- W T-CBSI3b, KPaTHBIC CBSI3H),
ruOpHUIU3aIysi aTOMHBIX OpOWTalIed, KpUCTaJUTMYecKas pemeTka,
MOJIb, MOJISIPHAsT ~ Macca, MOJSPHBIA  O00BEM,  MOJIApHAS
KOHIIEHTpAIUs, PACTBOPHI (MCTHHHBIC, IUCIEPCHBIC CHCTEMBI),
KPUCTAIOTUAPATBI,  yIJICPOAHBIN  CKeneT, (yHKIMOHAIbHAS
TpyINa, PaguKal, H30MEpbl, CTPYKTypHas (opMmyia, H30MEpHs
1.1 (cTpykTypHas, reoMeTpuIecKast (umc-, TpaHCU30MepHusi),
TOMOJIOTHUECKUH PsiZl, TOMOJIOTH, YTJIEBOJOPOJbI, KHCIOPOA- H
a30TCoJIepKAIIUE COCTUHEHNUS, OMOJIOrMYECKH aKTUBHBIC BEIIECTBA
(YrneBoapl, JKUpBI, OEJIKH), MOHOMEp, TOJIHMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHEHUS, KPEKUHT, PU(POPMUHT,
TUIBI XUMHUYECKHX pPEaKIuil (OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIC,
9K30- U DHAOTEPMUUYECKHE, PEAKIIMH HOHHOTO OOMEHa, TOMO- U
reTeporeHHble, OOpaTUMble W  HEOOpaTUMbIE),  PacTBOP,
ANEKTPOJIUTHI, HEIEKTPOIUTHI, FICKTPOITUTUYECKAS TUCCOIHAIIHS,
CTETeHb TUCCOIMALINN, OKUCIINTENb, BOCCTAHOBHUTENb, HJIEKTPOIIN3,

CKOPOCTb XUMUYECKON PEAKIIMU, XUMUYECKOE PABHOBECHE)

TEOPUH U 3aKOHBI (TECOPUS XUMHUYECKOTO CTPOEHHUS OPTraHUYECKUX
BemectB  A.M.  byriepoBa, Teopus  BJIEKTPOIUTHUYECKOMN
1.2 nuccounanuu, llepmoamyeckuit 3akon [[.M. MenneneeBa, 3akoH
COXpaHEHHUsI MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUH SI3BIK

XUMHHU, MHUPOBO33PCHUYCCKUEC 3HAHHWA, JICKAIME B  OCHOBC




IMOHUMAaHUA MPUIUHHOCTH U CUCTCMHOCTH XHUMHYCCKUX HBHCHHﬁ,
COBPCMCHHBIC NIPCACTAaBJICHUA O CTPOCHHWHN BEIICCTBA HAa aTOMHOM,

MOJIEKYJISIPHOM M HaJIMOJICKYJIIPHOM YPOBHSX

1.3

npeaACTaBJICHUA (6] MCXaHU3Max XHUMHUYCCKUX peaKI.[HfI,
TCPMOAUHAMHUYCCKUX MW KHUHCTUUYCCKHUX 3aKOHOMCPHOCTAX HUX

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(dakToNOrMuecKrue CBEJCHHS O CBOMCTBAaX, COCTaBe, MONYyYECHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEUIINX HEOPTaHUYSCKUX U
OPTraHWYECKUX BEIIECTB B OBITY W MPAKTHYECKOH IEATECILHOCTH

YCJI0BCKa

1.5

O6H_[I/Ie HAay4YHBIC TMPUHOUIIBI XHMHYECKOTI'O IIPOU3BOACTBA (Ha
IpuMEPE IMPOU3BOACTBA CGpHOfI KHMCJIOTBI, aMMHaKa, MCTaHOIJIa,

nepepaboTKu HePTH)

ChopmupoBaHHOCTH YMEHH BBISBIISATH:

2.1

XapaKTCPHbIC IIPHU3HAKKW KW B3aMMOCBA3b H3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIUC IMOHATUA IIPHU OMMUCAHUN CTPOCHHUA U
CBOMCTB HCOPTaHUYCCKUX W OpPraHuvCCKHUX BCHICCTB HU HUX

MpEBpAILICHU I

2.2

B3aMMOCBA3b XHMHUYCCKUX 3HAHUH C IIOHATUAMU n
OpEaACTAaBICHUAMU OPYIruxX IMIpeIMETOB JIAd 0oee 0OCO3HAHHOIO
MMOHUMAHUSI W OOBICHEHUS CYIIHOCTH MAaTCpHaJIbHOI0 CINHCTBA

Mupa

ChopMupoBaHHOCTH YMEHHSI UCIIOJIB30BATh:

3.1

HaAaNMMCEHOBAaHUs XUMHNYCCKHUX CO€,I[PIH€HPII>1 MCKIYHApPOAHOr'o COro3a
TCOpCTH‘ICCKOﬁ )51 HpHKHaﬂHOﬁ XMMHU W TPHUBUAJIbHBIC HAa3BaAHHWA
BCIICCTB, OTHOCAIIUXCA K M3YUCHHBIM KJaCcCaM OPraHHYC€CKUX U

HCOPraHN4YCCKUX COGI[I/IHeHI/Iﬁ

3.2

XUMHYECKYIO CUMBOJIUKY TUISL COCTaBJICHUS bopmyn
HEOPraHMYECKUX  BEIECTB, MOJEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpAaIIEHHBIX U CKEJIETHBIX) bopmyn

OpPraHn4YC€CKUX BCIICCTB

CdhopmupoBaHHOCTH YMEHHUS KIIACCUPUITUPOBATE:

4.1

HEOPraHM4CCKHUE BEIICCTBA, CaMOCTOATEIILHO BBI6I/IpaTB OCHOBAaHUA U

KPUTEPHUH JUTS KJIACCU(HUKALIMN U3y4aeMbIX XUMHUYECKUX OOBEKTOB

4.2

OPraHn4CCKUC BCHICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHA H




KPUTEPHUH JUTS KJIACCU(HUKAIN U3Y4aeMbIX XUMHUYECKUX OOBEKTOB

4.3

I10 PA3JIMYHBIM PU3HAKAM (YMCITy U COCTaBY PEarupyroliyx BEIIECTB,
TerioBoMy 3(GGEeKTy peakluuy, HW3MEHEHUIO CTEMEHEH OKUCICHUS

3JIEMEHTOB, 0OPATUMOCTH PEAKIMH, YYACTHIO KaTaJl3aTopa)

ChopMupoBaHHOCT,  YMEHHUSI  XapaKTEpU30BaTh  JIIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U
MOHOB XMUMHUYECKUX 3yieMeHToB |1 — 4 mepuonoB Ilepuoamueckoit
cucteMbl JI.M. MeHjaeneeBa M WX BaJCHTHbIE BO3MOXHOCTH,
UCIOJIb3YSl  MOHATUA  S-, p-, d-DIEKTPOHHbIE  OpOWTANH,

SHEPreTHYECKUe YPOBHU

ChopmupoBaHHOCTE ~ YMEHUSL  OOBSCHATH  3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX HMU

COCIMHEHMH 110 IIEPUOIaM U IpyIIIaM

ChopmMupoBaHHOCTH YMEHHS COCTaBJISATh YPaBHEHHUS XMUMHUYECKUX

peakuil U pacKpbIBaTh UX CYLIHOCTD:

7.1

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCpPCACTBOM

COCTaBJICHHA 3JICKTPOHHOT'O OajaHca 3THX peaKum”I

7.2

YPaBHEHHUsI pEaKkUUi PA3JIMYHBIX THUIIOB; IIOJIHBIE M COKPAILEHHBIC
YpaBHEHMsI peaklLMi HOHHOTO OOMEHA, yYWThIBasl YCJIOBHS, IPU

KOTOPLIX 3TH PCaKIMU UAYT 1O KOHIIA

7.3

peaknmii THIpONM3a, peakuuid KOMIUIEKCOooOpa3oBaHUS  (Ha

IIpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U AJIFOMUHMS)

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATh:

8.1

Ha KOHKPCTHBIX HNPHUMEpaAxX XapaKTCp 3aBUCHUMOCTU peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHUYCCKUX COCOUHCHHI OT KpaTHOCTHU MW THUIIA
KOBaJICHTHOU CBS3H ((5— u 7[—CB5[3I/I), B3aMMHOI'O BJIMAHHUSA aTOMOB U
I'pyIill aTOMOB B MOJIEKYJIax, a TaK¥KE OT 0COOEHHOCTEN pcaim3anuun

PA3JINYIHBIX MCXAHHU3MOB ITPOTCKAHUA peaKL[I/If/'I

8.2

XapaKTCPHbIC XUMHNYCCKUEC CBOICTBA BEIIECTB COOTBCTCTBYIHOILIUMU

JKCIIEPUMEHTAMU U 3aIIUCAMH YPABHEHUHM XUMUYECKUX PEAKLIUN

ChopMUpOBaHHOCTb ~ YMEHHUS ~ XapakTepu3oBaThb  COCTaB U
BAKHEUIIIME CBOMCTBA BELIECTB, IPUHAMICKALIUX K OIPEICIEHHBIM
KJlaccaM U TpyNIaM COEIUHEHHUH (IPOCThle BEIECTBA, OKCHUbI,
TMJIPOKCU/IBI, COJIM; YIJIEBOJOPOJbI, IMPOCTbIE 3(PUPHI, CIUPTHI,

(bCHOJ'IBI, aJlbaAcruabl, KCETOHBI, Kap6OHOBBIe KHCJIOTBI, CJIOXXHBIC




3(UPBL, JKUPBI, YTIICBObI, aMUHBI, aMHTHOKHCIIOTHI, OCITKH)

10

ChopMupoBaHHOCTH YMEHHSI MPOBOIUTH PACYETHI IO XUMUICCKUM
dbopMynaM W ypaBHEHHMSIM  XUMHYECKMX  peakuuii ¢

HUCIIOJBb30BaHUECM (1)I/I3I/IIIGCKI/IX BCJINMYHH:

10.1

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOJYKTA PEAKIIUU, €CIU
OIHO M3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBopa C
ONpeACIEHHON MacCOBOM JIOJ€d PACTBOPEHHOIO BEILECTBA WU

IaHo B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOW MJIM 00BEMHOM JI0JIH, BBIXOa MPOIYKTA PEaKIIuU

10.3

TEIIOBOTO A deKTa peaxIuit

10.4

00BEMHBIX OTHOLLIEHUI ra30B

10.5

10 HaXOXKICHUIO XUMUYIECKON (POpMyIThI BelecTBa

11

Biagenune cuctemMoil 3HaHMM O METOJAX HAy4YHOIO ITO3HAHMS
SIBIICHUHN npupoabl, HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAyKaX H
YMEHHE TPUMEHATh HTU 3HAHUS IMPU  HKCHEPUMEHTAIBHOM
HCCIIEZIOBAaHUM BELIECTB U Ul OOBSICHEHUS XMMUYECKHUX SIBICHUH,
UMeromux ™MECTo B IpUPOAC, HpaKTI/I‘IeCKOf/'I ACATCIIbHOCTH

YCJIO0BCKa U B HOBCGHHCBHOﬁ KHU3HU

12

CdhopMrpoBaHHOCTh YMEHHS TPUMEHSTH (MCIIOIB30BaTh) 3HAHUS O
COCTaBE U CBOMCTBAX BEIIECTB JUIsI SKCIIEPUMEHTAILHON MPOBEPKHU
TUIOTE3 OTHOCUTENFHO 3aKOHOMEPHOCTEH MPOTEKaHUsSI XUMHUECKUX
peaKkuii U MPOTrHO3UPOBAHUS BO3MOXKHOCTEH MX OCYIIECTBIICHHUS,
CUCTEMHBIC  XUMHYECKHEC  3HAaHHMS  JUISI  OOBSICHEHUS U
MPOTHO3UPOBAHUSL  SIBJICHHUM, MMEIOUMX ECTECTBEHHOHAYYHYIO
OpUPOIY; JUIA TPUHATUS TPAMOTHBIX pEIIeHU mpobiieM B

CUTyalusXx, CBA3aHHBIX C XAMUEH

13

ChopMupOBaHHOCTb ~ YMEHHMsS  IUIAHUPOBaTb M IPOBOJUTH
XUMHUYECKUH D3KCHEPUMEHT (IIOJIyueHUE U M3y4yeHUE CBOMCTB
HEOPraHMYECKUX M OpPraHWYECKHX BEUIECTB, KaueCTBEHHBIC
peakuuu YTJIEBOAOPOIOB pa3IMYHbBIX KJIaCCOB "
KHUCJIOPOACO/AEPKAIUX  OPraHWYECKMX  BELIECTB,  pEIlEHUE
HKCHEPUMEHTAIBHBIX 33/1a4 M0 PACMIO3HABAHUIO HEOPTAaHUYECKUX H
OpPraHMYECKUX BEIIECTB) C COOJIOJCHHEM MpaBUi OE30MacCHOTO
oOpamieHusi C BelleCTBaMU M J1a0OpaTOPHBIM 000pPYIOBaHHEM;

dbopMyIMpoBaTh LENHU UCCIEIOBAHMS; MPEACTABIATh B Pa3IM4HOMN




(dbopMe pe3yabTaThl SKCIIEPUMEHTA, aHATH3UPOBAThH U OLICHUBATH UX

AOCTOBCPHOCTDb

14

ChopMUpOBaHHOCTE YMEHHSI OCYIIECTBISATH IICJICHANIPABICHHBIN
MOUCK XMMHUYECKOW HH(OpMauu B Pa3IUYHBIX HMCTOYHHKAX
(HayyHass u ydeOHO-Hay4yHasi JIUTEpaTypa, CpPEICTBa MAacCOBOM
uHpopMamy, certb  VIHTepHET W Jpyrue), KPUTHUECKH
aHaTM3UPOBaTh XUMHUECKYI0 MH(OpMalUIo, mepepadaTbiBaTh €€ U

HCITOJIB30BaTh B COOTBETCTBUU C IIOCTABIICHHOM yqe6H0171 3a/:[aqe171

15

ChopMHpPOBaHHOCTh YMEHHUS TPOTHO3MPOBATh, AHAJIM3HPOBATH H
OLIEHMBATh UH(OPMALIUIO C MO3ULMN HKOJIOTNYECKOW Oe30IaCHOCTH
MOCIEACTBUI  OBITOBOM W IPOU3BOACTBEHHOW  JESTEIbHOCTH
YeJIOBEKa, CBA3aHHOM ¢ nepepaboTKOi BelecTB; CPOPMUPOBAHHOCTD
YMEHUH 0CO3HABaTh OMACHOCTH BO3ACHCTBUS HA KHUBBIE OPraHU3MBI
OIIPENIENIEHHBIX BEUIECTB, IOHUMAsl CMBICII I10Ka3aTels NpeAeabHON
JTOMYCTUMOW KOHIIEHTPAIlUW, W TMOSACHATh HA TPUMEPAX CIIOCOOBI
YMEHBIIEHUSI U IPEJOTBpALLEHUs] UX BPEJHOrO BO3ACHCTBUS Ha

OpraHusM 4€JI0OBCKa




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA EI'D 1O XUMHUHU

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

TeopeTnyecknue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJEIb CTPOCHHS —aTOMa.
Pacnpenenenne  9J€KTPOHOB MO  DHEPreTHYECKHUM  YPOBHSM.
Knaccudukanuss xumudeckux 31eMeHTOB. OCOOEHHOCTH CTPOEHUS
DHEPreTHYECKUX YPOBHEU aTOMOB (s-, p-, d-3nemMeHTOB). OCHOBHOE U
BO30YXIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAsi KOH(UTypaIus

aToma. BajeHTHBIE 2JIEKTPOHBI

1.2

Ilepuonuueckas cucrema xuMuueckux snementoB J[.M. Menpaeneena.
O®usnueckunt cmbica llepuoguyeckoro 3axona /[[.M. Menneneesa.
[IpyuynHbl 1 3aKOHOMEPHOCTH M3MEHEHUS CBOWMCTB 3JIEMEHTOB M UX
COCIMHEHUH 110 MepruoaaM U rpymnaM. 3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB TMPOCTBHIX BEIHICCTB, BOJOPOJHBIX COCIUHEHUM, BBICIINX

OKCHUIAOB U THAPOKCHUIAOB

1.3

BanentHocTb. DnekTpooTpunateabHOCTh. CTENeHb OKUCICHUS

1.4

Buapl xumuueckol cBs3M (KOBaJIeHTHas, MOHHAs, METaJIMYecKas,
BOJIOPOJIHAs) W MeXaHU3Mbl €€ oOpazoBaHHs. MEXMOIEKYISpHbIC
B3aUMOJCHUCTBUA. BemecTtsa MOJEKYJISIPHOIO U HEMOJIEKYJIIPHOIO
CTpoeHMs. TUIBl KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA

BE€IICCTB OT TUIIA KpHCTﬁJ'IJ'IH‘lCCKOfI peH_IéTKI/I

1.5

Xumuueckass peakiusa. Knaccupukanus XUMHYECKUX pEaKIuil B
HEOPTraHWYECKOW U OPraHMYEeCKOW XMMHH. 3aKOH COXpPaHEHUs MacChl

BCIICCTB

1.6

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.7

TemoBeie 3G (deKTbl XUMHUYECKUX peakiuil. TepMoXuMHYecKue

ypaBHEHUS

1.8

OOpatumble  peakuuu. XuUMHYeckoe paBHoBecue. DakTophl,
BIUSIONIME HAa COCTOSIHME XMMH4YecKoro paBHoBecus. [Ipuniun Jle

[larense

1.9

DnekTponauTryueckas qucconuanus. CUabHbIC U CIA0BIC AIEKTPOJIHTHI.
Cpena BOIHBIX paCTBOPOB BEIIECTB: KUCHIAs, HEUTpaIbHAas, METOTHAs.

CreneHs aucconuanuy. Peakuun noHHOro oOmMeHa




1.10

I'mppoins coneit. HMonHoe mpousBeneHue BOAbL. Bomopoansbiit

nokasatensb (pH) pactBopa

CriocoObl  BBIpaKEHUS KOHLEHTpAIMM PACTBOPOB: MaccoBasi O
pPacTBOPEHHOIO BELIECTBA, MOJISIpHAsl KOHLEHTpalus. Hacelenusie u

HEHACBIIICHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pPE€aKknuu. HOBGI[CHI/IG BC€IICCTB B

cpenax ¢ pasHbIM 3HaueHHueM pH. Mertoabl anekTpoHHOro 6ananca

1.13

DNEKTPOIN3 paCTBOPOB U PACILIABOB COJIEeH

OCHOBBI HEOPTaHUYECKON XUMHUU

2.1

Knaccudukanus Heopranuueckux coeAauHenuil. Homenkmarypa

HCOPTaHUYCCKUX BCIICCTB

2.2

XWUMHYECKUE CBOWCTBA BAXKHEWIIMX METAIOB (HATPUH, KaJHid,
KaJIbLIUM, MarHui, aJlOMUHUMN, LUHK, XpOM, >KE€JI€30, MEJb) U HX

coeauHeHuii. O01IMe crIoCcoObI MOTyYeHHUS] METAIIIIOB

23

XUMHUYECKUE CBOMCTBA BAXKHEUIINX HEMETAIOB (TrajoOreHOB, CEpHI,
aszora, (ocdopa, yriepona u KpeMHHS) U UX COCIMHEHHHA (OKCHIOB,

KHCIIOPOJICOACPKAIINX KUCIIOT, BOJAOPOIHBIX COSIUHEHUN)

24

I'enernueckas cBI3b HCOPTraHUYCCKUX BCIICCTB, IPUHAMJICIKAIIUX K

Ppas3IMIHbIM KJIaCCaM

2.5

H#HH#HPar### 1 nenTuukanus HEOPraHMYECKUX COSAUHEHUIA.

KauecTBeHHEIC PE€aKI Ha HCOPraHNM4YCCKUEC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE ~ TIOJIOKEHUSI ~ TEOPUM  XHUMHUUYECKOIO CTpOEHUS
oprannveckux coeauHeHuit A.M. bytiepoBa. YriaepoaHblii CKeleT
OpraHuyYecKkoil Moiekynbl. KpaTHOCTh XMMHYECKOH CBSA3H. S- U -
CBS3U. Sp3-, sp2-, sp-TUOpHUIM3ANUUA OpOUTANIC aTOMOB YTIepoja.
3aBUCUMOCTH CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOEHUS MOJIEKYII.

I'omonoru. I'oMonoruueckuii paa. 3omepus u u3oMepbl

3.2

[onarue o ¢ynkumoHanpHOU Tpymnmne. OpHeHTaHoHHBIE 3(PQeKTHI

3aMecTUTENEH

33

[IpencraBnenne o0  KiIacCU(UKAIMM  OPTaHUYECKUX  BEIIECTB.
Homenknatypa OpraHu4YecKux COEIWHEHUH (CUcTeMaTtuyeckas) Hu
TPUBHAJIHBIE HA3BaHMsI BaXXHEHIIMX IPEACTaBUTEIEH  KJIACCOB

OpTraHU4YCCKUX BCIICCTB




34

CB0oOOIHOpaAMKANbHBIA M MOHHBIM MeXxaHU3Mbl peakuuu. [lonsatue o
Hykieopune u snexkrpoduiue. IIpaBuno MapkoBHukoBa. I[IpaBuio

3aiiriesa

3.5

Ankanpl. XUMUYECKHE CBOWCTBAa aJKaHOB: TaJOreHHUPOBAHUE,
JerUIpUpOBaHUE, TEPMUYECKOE pasiioxKeHue, KPEKHHT,
n3omepuzanus, ropenue. [lonydyenue ankaHoB. LlukiioankaHsl.
Crnennduka CBOHCTB IUKJIOATKAHOB C MajbiM pPa3MEpoOM ITUKJIA.

PeaKI_[I/II/I IMPUCOCAUHCHUA U paluKaJIbHOI'o 3aMCIICHUA

3.6

Ankenpl. XMMHMUYECKHE  CBOWCTBA:  pEaKUUU  IPUCOECTUHEHUS
(raJloreHupoOBaHMUE, TUIPUPOBAHUE, TUAPOraJoreHUpPOBaHUE,
ruapaTanms), ropeHus, OKHCIICHUS 51 ITOJIMMEPU3ALIUH.

[IpomblnieHHBIE U 1a00PATOPHBIE CLIOCOOBI MOTYYCHHS ATKEHOB

3.7

Ankaguensl. XMMHYECKHE  CBOMCTBA  QJKaJWCHOB:  PEAKLUU
IPUCOEAUHEHNS (TUAPUPOBAaHUE, TAJOTEHUPOBAHUE), TOPEHU U

IMOJIMMEPHU3ALIUH. HOJ'IyLICHI/IC AJIKaIHMCHOB

3.8

AnkuHbpl. XHMMHYECKHME  CBOMCTBA: peakUMM  IPUCOECTUHEHUS
(raloreHupoOBaHMUE, THIPUPOBAHUE, rUapaTanys,
THJIPOraJIOTEHUPOBAHUE) KaK CIOCO0 IOJy4YeHHs] HOJUMEPOB U
IpPYruX IIOJE3HBIX IpOAYKTOB. Peakuuu 3amenieHus. l'opeHue
aleTUICHAa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH JJIs

CBApPKH U PE3KHU MCTAJLJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

Apenbl. XUMHYECKHE CBOWCTBA OCH30JIa: PEAKIIUH IEKTPO(PHILHOTO
3aMeIlleHus, MpPUCOEeIUHEHUs (TUAPUPOBAHME, TalOr€HUPOBAHUE).
Peakius ropenus. OCOOEHHOCTM XHMMYECKHMX CBOMCTB TOJIyOJIa.
[onmy4yenne Oenzona. OCOOEHHOCTH XMMHYECKUX CBOWCTB CTHpOJIA.
[Honumepuzanus crtupona. CnocoObl MNOIY4EHUS M NPUMEHEHHUE

APOMATHYCCKUX YTTICBOJOPOOAOB

3.10

Cnuptel.  [lpenenbHple  OJHOATOMHBIE  CHHUPTHL.  XUMHYECKHE
CBOWCTBA: B3aMMOJICHCTBHE C HATPUEM KaK CHOCOO YCTaHOBIICHUS
HaJIMYUS TUIPOKCOTPYIIBI, C TaJlOT€HOBOJOPOAAMU KaK CIOC00
IIOJIy4eHUSI  pacTBOPUTENEHW, BHYTPU- U MEXMOJICKYJsIpHas
neruaparauus. Peaxkuuss ropenus. IlomyueHue sTaHona: peakuus
OpO’KeHMsI TJIIOKO3bl, TUApaTalys OSTUJICHA. OTUIICHIVIUKOIb U

TJIMIOCPHUH KaK NPCACTABUTCIIN MMPCACIIbHBIX MHOT'OATOMHBIX CITMPTOB

3.11

@®enon. XuMuyeckue cBoWcTBa (eHona (peakuud C HaTpUEM,

TUAPOKCHIOM HaTpusi, bpomom). [Tonyuenue dpenomna




3.12

Anpaeruapl. XUMHYECKHE CBOMCTBA MPEACIbHBIX  allbJIETHIOB:
TUAPUPOBAHUE; KaYeCTBEHHbIE PEAKIMH Ha KapOOHWIBHYIO TPYIITy
(peakuus «cepeOpsHOTO 3epKaya», B3aUMOJICHCTBUE C THAPOKCHUAOM
meau (II). Tlomyuenue npenenbHbIX albACTUIOB: OKUCICHHE CIIUPTOB,
rUApatanus aueTuiieHa. AIICTOH KakK MpPEJCTAaBUTENb KETOHOB.

OcobeHHoCTH pCaKlu OKUCIICHUSA allCTOHA

3.13

KapOoHoBbie ~ KHCIOTBL. XHWMHYECKHE CBOWCTBA  IPEIEIIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. OCOOEHHOCTH XHMHYECKHX
CBOMCTB  MypaBbHHOW  KuCIOThL.  llomydyeHue  mpenenbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIEHHE aJKaHOB, AJIKCHOB,
IEPBUYHBIX CIUPTOB, albJCTHAOB. BpICclMe mnpenenpHble WU

HEMIPEACIIbHBIC Kap6OHOBBI€ KHCJIOTBI

3.14

Crnoxuble 3¢upbl 1 )upbl. CriocoObl MOMYYSHHS CIOKHBIX 3(UPOB.
OOparumocTh peakuuu sTepuukanuu. [IpuMeHeHHe CIIOKHBIX
3(pHUPOB B MUILEBOH M MapPIOMEPHON MPOMBIIUIEHHOCTH. JKHUPBI Kak
CIIOKHBIE 3(UPBHl TIHLIEpPUHA M BBICIIUX KapOOHOBBIX KHCIIOT.
XUMUYECKUE  CBOWCTBA  JKHUPOB: THAPUPOBAHUE,  OKHUCIICHHUE.
['maponus, WM OMBUIEHHE, JKUPOB KaK CIIOCOO IPOMBIIIJIEHHOTO
IIOJIy4YEHUsI COJIEH BBICIIMX KapOOHOBBIX KHCIOT. MBUIA Kak coJH

BBICHINX Kap6OHOBBIX KHUCJIOT

3.15

XVMHYECKUE CBOWCTBA IUIIOKO3BL: PEAKLUU C YYaCTUEM CIUPTOBBIX U
QIBJETUAHON TPyHnn M MOJIOYHOKHCIIOEe Opokenue. Ilpumenenue
[JIFOKO3bl, €€ 3HauyeHue B KU3HEICATEIBbHOCTH  OpraHu3Ma.
Mucaxapunpl:  caxapo3a, MaibTO3a. BoccraHaBiuBaromue U
HEBOCCTAHABIMBAIOLIME Jaucaxapuipl. ['Wapoiaus  aucaxapuios.
[lonucaxapuapl: kpaxman, IiMkoreH. CTpoeHHe MaKpOMOJIEKYII
Kpaxmasa, IIIMKOreHa M 1eJlTo103bl. dusnyeckue cBolcTBa Kpaxmalia
U LeJUI0J03bl. XUMHUYECKHE CBOMCTBAa Kpaxmaja: THpOJIU3,
KaueCTBEHHAasl peakuusi ¢ H0JI0M. XMMUYECKHE CBOMCTBA LEIUIIOIO3bI:
TUApONN3,  moiydeHue d3¢upoB  Hemwnonao3bl.  [lonstue 00

HCKYCCTBEHHBIX BOJIOKHaX (BUCKO03a, alleTaTHBIN MIEINK)

3.16

AMHHBL. AMUHBI KaK OpPraHMYECKHE OCHOBAHHUSA: PEAKLUU C BOJOM,
KUCJIOTaMH, pEakius TOpeHus. AHWIMH KakK MpeJCTaBUTEIIb
apOMaTUYECKUX  aMUHOB. XHMHUYECKHME  CBOMCTBAa  AHUJIMHA:
B3aUMOJICCTBHE C KHUCIOTaMH, OpPOMHOM BOJIOM, OKHUCIICHHE.

HOJIY‘-ICHI/IQ AMHWHOB QJIKWJIMPOBAHHUECM aMMHAKa U BOCCTAHOBJICHUCM




HUTPOIPOU3BOHBIX YTJIEBOJOPOOB

3.17

AMUHOKUCIOTBI © O€lIKH. AMHUHOKHCIOTBI Kak aM(OTepHBIC
oprannveckue coenuHeHus. OCHOBHbIE aMUHOKHCIIOTHI, 00pa3yromue
Oenku. XWMHYECKHE CBOMCTBAa OCJIKOB: THIPOJIH3, JI€HATypaIus,

KaueCTBEHHbIC (IIBETHHIC) PEAKI[UU HA OCJIKU

3.18

CrpoeHue #  CTpPyKTypa THOJUMEPOB. 3aBUCHUMOCTb CBOMCTB
IIOJIUMEPOB OT CTPOEHMSI MOJEKYyJ. OCHOBHBIE CIIOCOOBI IMOJIY4YEHHUS
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: peakuuH MOJIMMEpU3aluu U

IMOJIMKOHACHCAIIUH. KJ'IaCCI/I(i)I/IKaHI/IH BOJIOKOH

3.19

#HH#HPar### nenTuukanus opraHmuecKux coeqnHenuil. Pemenne
9KCIIEPUMEHTAIBHBIX 33J1a4 Ha PacliO3HaBaHUE OPTaHMYECKUX

BE€IICCTB

3.20

I'eneTnueckas cBA3b MCKAY KJIaCCaMU OPIraHUYCCKUX COGI[I/IHeHI/Iﬁ

XUMHA U )KA3HDb

4.1

Xumus B TOBCeAHEBHOM >km3HHU. [IpaBuna Oe3omacHOi pabOTHI ¢
€IKUMH, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMHU, CPEIACTBAMU

OBITOBOI XMMUU

4.2

Xumusi U 3700poBbe. XUMHUA B MEIUUMUHE. XUMHUS U CEJIbCKOE
XO034MCTBO. XUMHUS B IPOMBILUIEHHOCTH. XUMHA M DHEPreTHKa:
NPUPOHBIN U MOMYTHBIA HE(TIHOM ra3pl, X COCTAB M UCIOIb30BAHHUE.
CoctaB Hedptn u €€ mepepaboTka (MPUPOAHBIE HCTOYHUKH

YTJIEBOOPOIOB)

4.3

XUMHS ¥ 9KOJIOTHS. XMMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH cpebl 1
ero nocienctus. Oxpana rugpocdepsl, MoYBBI, aTMOC(hepsl, (IOPHI
U ¢ayHbl OT XMMHYECKOro 3arps3HeHus. I[IpoGiema 0OTX0HOB U

110OOYHBIX IPOAYKTOB. AJIbTEpHATUBHBIE UCTOYHUKU S3HEPTUU

44

OO0mue npenacTaBIeHUs O MPOMBIIIICHHBIX CIIOCO0aX MOyYCHUS
XUMUYECKHUX BEIIECTB (Ha MpUMEpEe MPOU3BOJCTBA aMMHUaKa, CEPHOM
kucaotThl). UépHas u nBeTHass MeTanyprus. CTEKJIO M CHIIMKAaTHAS
MPOMBINUIEHHOCTh. [Ipombiiiiennas opranuyeckas xumusi. CoIpbé

JUIA OpFaHquCKOﬁ MMPOMBIINIJICHHOCTH

Turmel pacy€THBIX 3a1a4

5.1

PacuéTsl Macchl BeniecTBa Wi 00bEMa ra3oB 110 U3BECTHOMY
KOJIMUECTBY BEILECTBA, MACCE WK 00BEMY OJHOTO U3 YUaCTBYIOIUX B

P€aKknuu BECUICCTB




52

Pacuérsl TermoBoro ¢ dexra peakiuu

53 Pacuétbl 00bEMHBIX OTHOLICHHH ra30B IPU XUMHUYECKUX PEaKIIMIX
54 Pacuérer macchl (00b€Ma, KOJIMYECTBA BEIIECTBA) MIPOTYKTOB
' peaxIuu, ecau OHO U3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 Pacuérel MmaccoBo# i 00BEMHOM JTOJU BBIX0J1a IPOAYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOXKHOTO
Pacuérer macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIECTB JaHO B BUJIE PACTBOpA C OINpeneaEHHON
MacCOBOH J0JIEN PACTBOPEHHOIO BEILIECTBA
59 Pacuérel ¢ ncronb30BaHUEM MOHITHI «MaccoBas OIS, «MOJISIpHAS
' KOHLICHTPALUs», «PACTBOPUMOCTD)
Haxoxnenue MonekyisapHoOi (popMysibl OpraHMuecKOro BEIIeCcTBa Mo
5.8 €ro MJIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIUX B €T0

COCTaB, WJIM 11O NPOAYKTaM CTOpaHusA
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