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HOACHUTEJIBHASA 3AIIUCKA

PabGouass mporpamMMa Mo XWMHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBanusi paszpaboraHa Ha ocHoBe DenepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepamumy,
TpeOoBaHUI K pe3ylbTaTaM OCBOEHHS (enepaibHOl 00pa3oBaTENbHOMN
IIPOrpamMMBbl CPEIHETO oOwero oOpazoBanus(POII COO0),
MPEICTaBICHHBIX B DenepaabHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konmenuuu mnpenogaBanus y4eOHOTO
npenMera «XuMHUsS» B 00pa3oBaTelbHBIX OpraHu3anusix Poccuiickoit
®denepanuu, peaau3ylIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOTrPaMMBbl, U
OCHOBHBIX NOJIOKEHUHN «CTpaTeruu pa3BuTus BocnuTanus B Poccuiickoit
®deneparnuu Ha niepuoa a0 2025 ronma» (Pacmopsikenue [lpaButennbcTBa
P® ot 29.05. 2015 Ne 996 - p.).

XvMHSI Ha YpPOBHE YIUIYOJIEHHOTO HU3Y4YEHUS 3aHMMAET BaXHOE
MECTO B CUCTEME €CTECTBEHHO-HAYYHOro oOpazoBaHus ydammuxcs 10-11
KiaccoB.  M3ydyeHue  mpeamera, — pealiu3yeMoe B YCIOBHUSIX
nudepeHIIupOBaHHOTO, TPOPUIBLHOTO 00yUYEeHUS, MPU3BAHO 00ECIICUUTD
0011e00pa3oBaTeNbHYI0 U OOIIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAMMYIO MJIs aJanTallid MX K OBICTPO MEHSIOIIUMCS
YCJIOBUSAM KU3HM B COLIMYME, a TaKKe JJIA MPOJIOJLKEHUST O0y4eHHS B
opraHu3anusx MpodhecCHOHATBPHOTO O00pa30BaHUS, B KOTOPBIX XHMHS
SBJISIETCS] OJTHOM M3 IPUOPUTETHBIX AUCITUTUIMH.

B nporpamme o XxuMu# Ha3Hau€HUE NMpeaMeTa « XUMHUD» MOIydaeT
MOAPOOHYI0 MHTEPHPETAIMIO B COOTBETCTBUU C OCHOBOIOJArarolMMHU
nonoxenusimu = GI'OC  COO o B3aMMOOOYCIOBICHHOCTH  IICJICH,
colepKaHUs, pe3yJbTaTOB OOy4deHUsT U TpeOOBaHM K YpPOBHIO
MOJATOTOBKM  BBIMYCKHUKOB.  CBHUJIETETLCTBOM  TOMY  SIBJISIFOTCS
CJIEIYIONTHE BHITIOMHSIEMbBIC TTPOTPAMMOM 110 XUMHUH (PYHKITHH:

e  HMH(POPMAIMOHHO-METOINYECKAS, peanuzaius KOTOpOM
o0ecreunBaeT MoTyyeHue MPEACTABICHUS O LETSX, COJAEPKAHUH,
oOmel crpareru  OOy4YeHUs, BOCIHMTAHHMS W  Pa3BUTHUA
oOy4Jaronmxcsi CpeJCcTBaMU IMpeaMeTa, M3y4yaeMoro B paMKax
KOHKPETHOTO MpOoduIs;

e OpraHU3alMOHHO-TUIAHUPYIONIAasi, KOTopas MpeayCMaTpUBAET
ornpeJeeHue: PUHIIUIIOB CTPYKTYPUPOBaHUS u
MOCIICIOBATEIbHOCTA ~ HM3Yy4YeHUs  y4eOHOro  Marepuana,
KOJIMYECTBEHHBIX W  KAYECTBEHHBIX €ro  XapaKTEepPUCTHK;
MOIXO0/I0B K (DOPMHUPOBAHHIO COJIEPKATEIIBHON OCHOBBI KOHTPOJIS



U OIEHKA O0Opa3oBaTeNIbHbIX JIOCTH)KEHUH OOydYarommxcs B
pamMKax  HMTOrOBOM  aTTectrauud B (QopMe  €IMHOTO
rocyJapCTBEHHOTO 9K3aMEHA 10 XUMHUH.

[Iporpamma a1 yriyOa€HHOTO U3YYEHUSI XUMUU:

e YCTAaHABIMBAECT WHBAPUAHTHOE MPEIMETHOE  COAEpPKaHUE,
o0si3aTeNbHOE MMl M3YYEHHsS] B paMKax OTAENbHBIX Mpoduiei,
MIpeayCMaTpUBaET PAaCHpPE/IEICHUE U CTPYKTYPUPOBAHUE €0 IO
KJIaccaM, OCHOBHBIM COZIEpKaTEIbHBIM JTMHUSAM/pa3jiesiaM Kypca;

e JaéT TNpUMEpPHOE  pachpeesieHue  y4eOHOro  BpPEMEHH,
PEKOMEHTyEeMOr0 JIJIsl U3YYEHUS OT/IEIbHBIX TEM;

e IMpe/UlaraeT MPUMEPHYIO  IOCIEI0BAaTEIbHOCTh  U3YUYECHUS
y4eOHOTO MaTepuayiia ¢ Yy4€TOM JIOTMKHM TOCTPOEHUs Kypca,
BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBSI3EH;

e JIaéT METOJMYECKYIO MHTEPIPETAIMIO ele U 3a1ad U3ydeHUs
npeaMeTa Ha YriayOJEHHOM YpPOBHE € YYETOM COBPEMEHHBIX
MPUOPUTETOB B CHUCTEME CpeaHero ooOmero oOpa3oBaHus,
COJIepKaTeIIbHONW XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTATOB
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl CPETHETrO
oOmero  oOpazoBaHusi  (JIMYHOCTHBIX,  METAlpPEIMETHBIX,
MPEAMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHJIOB y4eOHO-
MIO3HABATEJIbHBIX JEUCTBHA O0O0yYaromerocs IO OCBOEHUIO
coJiep KaHus TIpeIMeTa.

[lo BceM Ha3BaHHBIM MO3UIMSIM B TMPOrpaMMe IO XHUMHH
MPEeAyCMOTPEHA MPEEMCTBEHHOCTh C OOYyYEHHEM XHMHH Ha YPOBHE
OCHOBHOTO 00miero oOpa3oBaHusa. 3a TmpeaeiIaMud YCTaHOBJICHHOM
IpOrpaMMOM MO XUMHUM 00s3aTeIbHON (MHBApUAHTHOM) COCTaBIISFOIICH
colepkaHusi y4eOHOro mpenMera «XUMHs» OCTa€TCS BO3MOMXKHOCTD
BbIOOpa €ro  BapHMaTHMBHOM  COCTABIAIONICH, KOTOpas  JIOJDKHA
OTIPE/ICTATHCS B COOTBETCTBUU C HAMPABICHHEM KOHKPETHOTO MPOQHIIs
o0yueHus.

B cootBercTBHM ¢ KOHIENTYalbHBIMU NOJ0xkEHUIMH PT'OC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOr0 W yriayOJEHHOTO YPOBHEH B CHCTEME
I GepeHIUPOBAHHOTO O0YYeHHs] Ha YpPOBHE CPEAHEro OOIIETro
0o0pa3oBaHMs XMMUS Ha YPOBHE YIIyOJEHHOIO M3y4YEHHs HAIpPaBJICH Ha
peanu3alyi0 MPEEeMCTBEHHOCTH C IMOCJEAYIOUMM 3TaroM MOJTy4YeHUs
XUMUYECKOTO 00pa3oBaHUsl B paMKax H3Yy4YEHHUS CHEIUATbHBIX
€CTECTBEHHO-HAYYHBIX W XUMHUYECKUMX JHUCHMUIUIMH B By3aX W
OpraHm3alusx cpeaHero mnpodeccuoHanpHOro o0pa3oBanusa. B aToi



CBSA3U M3YUYEHUE MpeaMeTa « XUMHUSD) OPUEHTUPOBAHO NMPEUMYIIIECTBEHHO
Ha pacHIUpeHHe W YIUIYOJICHHE TEOPETUYECKOW W TPAKTUIECKOMN
MOJTOTOBKM  OOyYarouIuxcsi, BBIOPABIIUX OMNPEACHEHHBIA MPOPUIIH
oOy4eHHsi, B TOM YHUCJIE€ C MEPCHEKTUBON IMOCIECAYIOMIEr0 MOMyUYEeHHUS
XUMHUYECKOTO 00pa3oBaHHA B OpraHu3alisax MNpodhecCHOHATBLHOTO
oOpazoBanus. Hapsinmy ¢ stuMm, B cBete TpeboBanunii ®I'OC COO «
IJIAHUPYEMBIM pe3yJbTaTaM OCBOCHHs (emepanbHOM 00pa3oBaTebHON
OporpaMmbl  CpeAHEro oOmiero oOpa3oBaHMs H3yUYEHHE MpeAMeTa
«XUMUSD» OPUEHTHUPOBAHO TaKXKE Ha peEIIeHUE 3aJlad BOCIUTAHUSA U
COLIMAJILHOTO Pa3BUTHS OOydalomuxcs, Ha (opMHpOBaHHE Yy HUX
OOIIEHHTEIUICKTYaIbHBIX YMEHHUM, YMEHHMI palMOHAIU3AINA y4eOHOTO
Tpyna ©u  OOOOMIEHHBIX  CIOCOOOB  JIEATENILHOCTH,  HMEIOIINX
MEXAUCIUTUTMHAPHBIN, HAIPEAMETHBIN XapaKTep.

CocraBnsiomiuMHu  TIpeiMeTa «XUMHSD» Ha ypPOBHE YIIIyOJIEHHOTO
U3YYCHHUS SABISAIOTCA yTayOnE€HHbIE Kypchl — «Opranudeckass XUMUS» H
«OOmiast u Heopranuyeckas xumus». [Ipu ompeseneHun MOAXOIOB K
oTOOpY U CTPYKTYpPHOW OpraHM3alliyd COJEp’KaHUS JTHUX KypCOB B
nporpaMMe 1o XMMHH 3a OCHOBY NpHUHATHI nojoxeHuss GI'OC COO o
paznuuusx 0a30BOro U yriyOJEHHOTO YpOBHEW U3YUYEHUs MIpEeAMETA.

OcHoBY coaepkanusi KypcoB «Opranndeckast xuMusa» u «OO0mas u
HEOPraHWYeCcKass XUMHSD» COCTAaBISIET COBOKYIHOCTh MPEAMETHBIX
3HAHUM W YMEHMH, OTHOCSIIMXCA K 0a30BOMY YpOBHIO HU3YYCHUS
npeaMeTa. JTa CUCTeMa 3HaAaHUH MOJIydaeT onpeeIéHHOE TEOPETHIECKOEe
JOTIOJTHEHUE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINI
00BEM (hakTONOrHUECKOro Marepuana. Tak, Ha yrayOJaEHHOM YpOBHE
U3y4YeHUs TpenMera obOecrneueHa BO3MOXKHOCTh — 3HAYUTEIBHOTO
yBeIMYECHHUS] 00bEMA 3HAHUN O XMMHYECKUX DJIEMEHTAaX W CBOWMCTBAaX MX
COCIMHEHHI HAa OCHOBE PACUIMPEHHS U YIUIyOJICHHsS MPEACTABICHHUI O
CTPOGHHMU  BEIIECTBA, XHMHYECKOM CBS3M U  3aKOHOMEPHOCTSX
NPOTEKAHUST PEAKIUi, pacCMaTPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKOM
KUHETUKU U TEepMOAMHAMUKU. l3ydueHue mnepuoInyeckoro 3akoHa H
[lepuonuueckoid CUCTEMBbl XUMHUYECKHMX DJEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IIPEJICTABICHUAX O CTPOCHUHU
aToMa. XUMHU4YECcKas CBS3b OOBSICHIETCA C TOUKH 3PCHHS SHEPTETUYECKUX
U3MEHEHUH npu €€ 00pa30BaHUM U pa3pyILICHUH, a TAKKE C TOUKU 3PECHUS
MeXaHU3MOB €€ oOpa3zoBaHud. V3ydeHue THUIOB peakluidl JTOMOJIHAETCS
(dhopMHUpOBaHUEM MPEACTABICHUI 00 AIEKTPOXUMHUYECKUX MpOIEeccax U
ANIEKTPOJIM3€E PACIUIABOB M PAacTBOPOB BeELIECTB. B Kypce opraHnyeckoin



XUMHH TIPH PACCMOTPEHHHM PEAKIMOHHON CIIOCOOHOCTH COETUHEHHI
yaensieTcsi 0coboe BHUMAHUE BOMpOcaM 00 SJIEKTPOHHBIX 3deKTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX PEaKIUu.

Ocoboe 3HaueHHEe MMEET TO, YTO Ha COJACp’KaHUWE KYpCOB XHMHHU
yIayOaEHHOTO YPOBHS M3YYEHHsSI JUJISl KJIACCOB OMpPENeIEHHOTrO Mpodus
(r1aBHBIM 00pa3oM Ha MX CTPYKTYpPY M XapakTep IOMOJHEHHM K OOIIei
CUCTEME MPEAMETHBIX 3HAHHI ) OKA3bIBAIOT BIUSHUE CMEXKHBIE TPEIMETHI.
Tak, Hampumep, B COAEpKaHWU TMpeaMeTa JUIsl KIACCOB XUMHUKO-
¢usnyeckoro npodwist OobIIOE 3HAYCHHWE OYAyT HMETh DJEMEHTHI
ydueOHOro matepuana mo obmed xumuu. [Ipu u3ydeHun mnpeamera B
JaHHOM CJIy4ae akIeHT OyAeT c/elaH Ha OOIIHOCTh METOAOB MO3HAHUS,
OOLIHOCTh 3aKOHOB M TEOPUH B XHUMHUM U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopusi (MOJEKyJsipHas Teopus B (DU3MKE), 3aKOHBI
COXpaHEHUsI MacChl U SHEPIHH, 3aKOHBI TEPMOJIMHAMUKH, DJICKTPOJIH3A,
MPEJICTABICHUS O CTPOCHHUHU BEUIECTB U JPYTOe.

B TO e Bpems B colepiKaHWU TMpeAMeTa JJisi KIacCOB XHUMHUKO-
Oouosioruyeckoro Tmnpoduiss OOJbIIUK yACHbHBIM BeC OyJaeT HMETh
opraHuyeckas xumus. B 3Tom ciydae mpemocTaBisieTCss BO3MOMXKHOCTD
st 6ojiee OOCTOSTENILHOIO PACCMOTPEHHUS XMMUYECKOM OpraHu3aiuu
KJIETKA KaK OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOW BXOJIAT, K
puUMEpPy, TaKhe CTPYKTYpHbIE KOMITOHEHTHI, KaK JUIHUIBI, OCNKH,
yIaeBOAbl, HYKJICMHOBBIE KUCIOTHI M apyrue. [lpm sTOM 3HaHus O
COCTaBE U CBOMCTBAaX MPEJCTABUTEIICH OCHOBHBIX KJIACCOB OPraHUYECKUX
BEIIECTB CIY>KaT OCHOBOW JJii U3YYEHHS CYIIHOCTH MPOIECCOB
dboTocuHTe3a, NbIXaHUs, MUILEBAPCHHUSL.

B mnnane QopMupoBaHUST OCHOB HAy4YHOTO MHUPOBO33PEHUS,
OCBOCHHMS OOIICHAYYHBIX METOJOB IMO3HAHMS M OIbITa MPAKTHYECKOTO
MPUMEHEHUsT HAyYHBIX 3HAHWUW W3yYCHHE TMpeaMeTa «XHUMHs» Ha
yIriay0aEHHOM YPOBHE OCHOBAHO HA MEKIIPEIMETHBIX CBS3SIX C YYCOHBIMU
peIMEeTaMH.

[Ipu uzydeHun ydeOHOTO mpeaMera «XUMHS» Ha YriayOiaEHHOM
YpOBHE TakXke, KaKk Ha YPOBHE OCHOBHOTO M CpEIHEro oO0IIero
oOpazoBanusi (Ha ©0a30BOM ypOBHE), 3ajadyell MEPBOCTEIECHHON
3HaYUMOCTHU SBJSIETCS] (POPMHUPOBAHME OCHOB HAyKH XMMHUU Kak 00JacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTHUECKOU JEATEIHHOCTU YelIOBEeKa
Y OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Perienue 3Toi 3a1aun Ha
yrayOnEéHHOM YpPOBHE HM3YyUEHHMs MpeAMeTa MPEeroiaraeT peaau3aiuio
TaKuXx 1iejeH, Kak:



e (opMupoBaHuE TPENCTABICHUN: O MaTEPUATLHOM CIUHCTBE
MHPA, 3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SBJICHHUU MPUPOJIBI, O
MECTE XMMHH B CUCTEME €CTECTBEHHBIX HAyK U €€ BEIyIIEH pOn
B 00€CNEUYCHUH YCTOWYMBOIO pPa3BUTHS YEJIOBEUECTBA: B
pelieHun mTpoOJIeM KOJIOTUYECKOM, SHEPTeTUYECKON U MTUILEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUA HOBBIX
MaTepUaIOB, HOBBIX HMCTOYHHUKOB DJHEPTrUU, B OOCCICUCHHH
pallMOHAJILHOTO ~ TPUPOJIONONB30BaHUsA, B  (HOPMHUPOBAHUU
MHPOBO33PEHUS W OOIIEeH KyJbTYpbl YEJIOBEKa, a TaKkKe
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3/I0POBBIO
Y IIPUPOJTHOU CpENE;

e OCBOCHHE CHCTEMBI 3HAHMM, JIEKAIIMX B OCHOBE XHMHUYCCKOM
COCTaBJISIOICH €CTECTBCHHO-HAY4YHOM KapTUHBI MHUpA:
(byHIaMEHTAIBHBIX TOHATHN, 3aKOHOB W TEOPUM XUMUH,
COBPEMEHHBIX IPEJICTABICHUN O CTPOCHUU BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIAPHOM, HAJAMOJIEKYJIIPHOM,
O TEPMOJUHAMUYECKMX M KHHETMYECKUX 3aKOHOMEPHOCTAX
MPOTEKAHUSI XUMUYECKUX PEAKIMid, O XUMHUYECKOM PaBHOBECHH,
pacTBOpax M JUCHEPCHBIX CHCTEMax, 00 OOIMX HayYHBIX
MPUHIMIIAX XUMUYECKOTO MPOU3BOJICTBA;

e (QopMupoBanue y 0O0y4arOmUXCS OCO3HAHHOTO TIOHMMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHMM IS
O0OBSICHEHUS KJIFOYEBBIX HUJIEH W MPOOJeM COBPEMEHHOU XUMUH,
It OOBSICHEHUSI W TMPOTHO3UPOBAHUS SBJICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOJY; TPAMOTHOIO PEIICHUS TPOOIIEM,
CBSI3aHHBIX C XWMHUEWU, MPOTHO3WPOBAHUA, aHAIM3a U OLIEHKHU C
[MO3UIINN DKOJIOTUYECKOU 0€30IaCHOCTH ITOCJIEICTBUU OBITOBOI U
MPOW3BOJICTBEHHON JICSITEIbHOCTH YEJIOBEKA, CBSA3AHHOM C
XUMUYECKUM MPOU3BOJCTBOM, HUCIOJIb30BAHUEM U MEPEPadOTKOM
BCIIICCTB;

e yriyOJieHWe TMpEeJCTaBICHUI O Hay4HBIX METOJaX ITO3HAHUS,
HEOOXOJIUMBIX JUIsI TIPUOOPETCHUS YMEHHN OPHEHTUPOBATHCS B
MHUpE BEUIECTB U OOBSCHEHUS XUMHUYECKUX SIBJICHUU, UMEIOIINX
MECTO B TPUPOAE, B IPAKTUYECKOM JCATEIBHOCTH W
ITIOBCETHEBHOM KU3HH.

B nmane peanuzanuMM  NEPBOOYEPENIHBIX  BOCHUTATENBHBIX U
pa3BuBarOMUX (QYHKIUH IIEJOCTHOM CHCTEMBI CpPEJIHEr0 OOIIero



o0pa3oBaHMs TMpPU HM3YYECHHH IpeaAMeTa «XUMHUS» Ha YriayOJéHHOM
YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKME LT U 3a/1a4H, KaK:

BOCIHUTAHHUE YOEKAEHHOCTH B IO3HABAEMOCTH SIBJICHUN IPUPOJIBI,
YBa)XKEHHS K IPOLIECCY TBOPYECTBA B OOJACTH TEOPETHUECKUX U
NPUKIAIHBIX ~ HUCCIAENOBaHUNW B  XUMHH, (POPMHUpPOBAHUE
MHUPOBO33pPEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

pa3BUTHE MOTHUBALIMM K OOYUEHUIO U [TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIK) U CaMOBOCIMTAHHIO Ha OCHOBE YCBOCHMS
0011eYeI0BEYECKUX LIEHHOCTEM;

pa3BUTHE I103HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW OOydarmuxcs, (GpopMHUpOBaHUE Y
HUX CO3HATEJIBHOTO OTHOIIEHUS K €aMOOOpa3oBaHMIO MU
HENpPEpPhIBHOMY  OOpa30BaHMIO KaK  YCJIOBHIO  YCHEIIHOM
podecCHOHATLHOM u 001I1eCTBEHHON e TeTLHOCTH,
OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3J0POBBIO M MOTPEOHOCTH
B 3/J0POBOM 00pa3e KU3HHU;

(dbopMupoBaHue YMEHUU U HaBBIKOB pa3zyMHOT0
OPUPOJIONIOIb30BAHUS, PA3BUTHUE DSKOJOTMYECKOM KyJIbTYpBHI,
NpUOOpETEHUE OMbITa OOIIECTBEHHO-MONE3HON HAKOJIOrMYECKOM
NEeSATENBHOCTH.

OOmiee 4yMcIO 4YacoB, MPETyCMOTPEHHBIX HJisi M3yYEHUS XUMHH Ha
yIIIyOJICHHOM YPOBHE CpeHEro oO0Iero oopasoBanms, cocTaBiser 204
yacoB: B 10 kmacce — 102 yaca (3 ygaca B Henemnmo), B 11 kmacce — 102
yaca (3 yaca B HE/IeJIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

OPT'TAHNYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

IIpeamer W 3Ha4YeHHE OPraHWYECKOM XUMUH, IPEICTABICHHUE O
MHOT000pPa3ul OPraHuYEeCKUX COCTUHEHUH.

DNEeKTpOHHOE  CTPOEHHE aToma  YIJepoja: OCHOBHOE H
BO30YXJAEHHOE COCTOSIHUS. BaneHTHble BO3MOXKHOCTH aTOMa YIJIEpoja.
XuMu4eckasi CBsI3b B OPraHU4YECKUX COCAUHEHUSIX. TUIbI THOpUAN3ALIU
aTOMHBIX opOuTanel yriepona. Mexanu3mbl 0Opa3oBaHMs KOBAJIEHTHOM
cBA3M (OOMEHHBIH U JIOHOPHO-aKUENTOPHbIN). THUIBI NepeKpbIBaHUS
aTOMHBIX opOuTanei, o- u m-cBA3u. OAuHapHas, IBOMHAs M TpOWHas
cBs3b. CrIOCOOBI pa3pbiBa CBsI3€l B MOJIEKYJIaX OPraHMYECKHUX BELIECTB.
[TonsTre o0 cBOOOIHOM paauKaie, HyKJIeo(puie U 3IeKTpouie.

Teopust crpoenust oprannyeckux coeauHeHuil A.M. bytieposa u
COBPEMEHHBIEC MPEJICTABIECHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPHH
CTPOEHHUsI OPIaHMYECKUX COCAUHEHUN. MOJEKYJIIpHbIE U CTPYKTYPHBIC
¢opmyibl. CTpyKTypHbIE (OpPMYJbl pa3iMyYHBIX BUJOB: pa3BEPHyTasd,
COKpaméHHasl, ckenerHas. M3omepusa. Buabl m3omepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE AP (HEKTHI B MOJIEKYJIaX OPraHMYECKUX
COE€TUHEHUN (MHAYKTUBHBINA U ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o KiIacCUPUKAUUM OPraHUYECKHX  BEILECTB.
[Tonsatue o QyHKuMOHaNBbHOM Tpyrme. ['omonorus. ['omosoruueckue
psanel. CucremaTHyeckas HOMEHKJIATypa OpPraHWYECKHUX COEIUHEHUN
(IUPAC) u TpuBHabHbIC Ha3BaHUS OTACJIbHBIX MPEACTABUTEIICH.

OcoOenHoctn W Kiaccu(UKaIMsl  OpPraHUYECKUX  PEaKIuil.
OKHCIINTETPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU B OPraHUYECKOM XUMHH.

OKCIEPUMEHTAIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
MPEBPAILICHHI: 03HAKOMIICHHE C 00pa3luaMy OpPraHUYEeCKUX BELIECTB U
MaTepUaIaMM Ha UX OCHOBE, ONBITHI MO IPEBPALICHUIO OPraHUYECKHUX
BEIIECTB IpU HarpeBaHuu (IUIaBJI€HUE, OOYIVIMBAaHME U TOPEHUE),
KOHCTPYHPOBAHUE MOJIEIIEN MOJIEKYJI OPraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Ankanpl. ['omonmormueckwii psig  ankaHoOB, oOmas ¢Gopmyna,
HOMEHKJIaTypa U H30MEpHs. OJIEKTPOHHOE W IPOCTPAHCTBEHHOE



CTPOCHHE MOJIEKYJ AJKaHOB, SP>-THOPHUAM3AIMS aTOMHBIX OpOHTaseit
yriepoaa, 6-CBsi3b. Gu3nyeckue CBOMCTBA aTKAHOB.

XWMUYECKHE  CBOWCTBA  QJIKAHOB:  PEAKIUU  3aMEIICHMUS,
MU30MEpHU3aLUN, JETUAPUPOBAHUS, UUKIN3ALMU, MUPOJIU3a, KPEKHUHIA,
ropenus. lIpenacraBmeHne O MeEXaHU3ME pEakUMM  PaAUKAIBHOIO
3aMEILCHHUS.

Haxoxnenune B mnpupoge. CrocoObl NOMy4YEHHS W MNPUMEHEHHE
aJKaHOB.

Huknoankanel. OOmiasi ¢opMmyna, HOMEHKIATypa W H30MEpHs.
OCO0OEHHOCTH CTPOEHUS U XMMHYECKUX CBOMCTB MaJIbIX (LIMKJIOMPOINaH,
IUKI00YTaH) U OOBIYHBIX (LIUKIONEHTAH, IIUKJIOTEeKCaH) IUKIOAIKAHOB.
CriocoObl TOTy4YEeHHs U IPUMEHEHHUE IUKJIOATKAHOB.

Anxenbl. ['omonormyeckuii psin  ankeHoB, oOmas ¢dopmya,
HOMEHKJIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
AJIKEHOB, SP>-THOPUAM3AIHSI AaTOMHBIX OpOUTANICH YIIepoia, G- U TT-CBSI3M.
CtpykTypHast U reomeTpuueckas (LucC-TpaHc-) u3zomepus. Puznyeckue
CBOWCTBA aJKEHOB. XHMMHUYECKHE CBOWCTBA: PEAKUHUHU IPUCOCAUHEHUSA,
3aMEUIEHUS B O-TOJIO)KEHUE NPU JIBOMHON CBSA3M, MOJUMEPU3ALNU H
okuciieHus. IIpaBuno MapkoBHUKOBa. KadecTBEHHbIE pEakIMU Ha
IBOIHYIO CBsA3b. CITOCOOBI MOJYyYEHHS U IPUMEHEHNE aJTKEHOB.

Ankamuenbl.  Knaccudukarmus — ankaaueHoB  (CONpPsDKEHHBIC,
U30JIMPOBAaHHbBIE,  KymMyauposaunvie). (OCOOEHHOCTH  3JIECKTPOHHOTO
CTPOEHUSI M XUMHYECKHX CBOWCTB CONpPSKEHHBIX AUEHOB, 1,2- u 1,4-
npucoenuHenue. llomumepuzanust conpsk€HHbIX AUEHOB. CrocoObl
MOJIyYEHUS] U IPUMEHEHHUE AJIKaJIHECHOB.

Anxunbl. ['oMonorudeckuit psig  alkuHOB, oOmias ¢dopmyna,
HOMEHKJIATypa W HW30MEpHs. OJEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpPOCHHE MOJIEKYJl AJKHHOB, SP-TMOpHAM3alMsg aTOMHBIX oOpOuTanei
yriepona. dusnyeckue CBOMCTBA aJKUMHOB. XUMHUYECKHE CBOMCTBA:
peakuuu NPUCOECIUHEHUS, TUMEPHU3AlNN U TPUMEPHU3ALHUH, OKUCIICHHUS.
Kucnorasie cBOlCTBa alKMHOB, MMEIOIINX KOHLEBYK) TPOWHYIO CBS3b.
KauecTtBeHHble peakiuu Ha TpouHYI CBsi3b. CrocoObl MOJMy4YeHUs U
MIPUMEHEHUE ATKUHOB.

ApoMartunueckue yriieBoJopoAbl (apeHbl). ['oMonoruueckuit psij
apeHoB, 00mas GopMylsia, HOMEHKIATypa U HU30MEpHUs. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OeH30i1a. Dusnyeckue cBoiicTBa
apeHoB. XMMHUYECKHE CBOMCTBA OEH30JIa W €ro TOMOJIOTOB: PEaKIHU
3aMelleHusT B OEH30JIbHOM KOJIBLIE M YIJIE€BOJOPOJHOM pajuKalle,



peaKiuu  MPUCOCTUHEHMs,  OKHCIEHHE  TOMOJOroB  OeH3oa.
[IpencraBienne 00 OpPUEHTUPYIOIIEM JIEMUCTBUU 3aMECTUTENICH B
OCH30JIbHOM  KOJIblIE  HAa  TIpUMEpPEe  aJKWIbHBIX  PaJUKaJoB,
KapOOKCHJIbHOM, THAPOKCUIBHOM, aMMHO- M HHUTPOTPYMIbI, aTOMOB
raJIOr€HOB. OcobenHoctu XUMHUYECKUX CBOMCTB CTUpOJIA.
[Tomumepuszanust ctuposa. CrnocoObl TONY4YEeHUST W IPUMEHEHUE
apOMAaTHUYECKHUX YTIEBOAOPOIOB.

[Ipuponnsiii ra3. IlomytHble HedTsHble Ta3pl. Hedter um e
npoucxoxaeHue. KameHHBIM yrojib M MOPOAYKTHI €ro NepepadOTKH.
Croco6pl  TIepepaboTKu HEPTH: TEpPEeroHKa, KPEKUHT (TePMHYCCKHM,
KaTAIUTUYECKH ), prudOopMUHT, TUPOIu3. [IpomykThl mepepaboTku HETH,
UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXKAY Pa3IMUYHBIMU KJIACCAMU YTIIEBOJOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJIOTeHIPOU3BOJIHBIX YIJIEBOJIOPOIOB.
Peakuuu 3aMelieHds rajoreHa Ha THAPOKCOTPYMIY, HUTPOTPYIIILY,
HUaHOTpyNIy, aMuHOrpynmy. JleficTBHe Ha TraJoreHIpou3BOIHbBIE
BOAHOTO M  CHOHPTOBOTO  pacTBopa wEnouyu. Bzaumoneiictue
JIUTAIOTEHAIKAHOB ~ C  MarHMueM W uuHKoM.  [loHstme o
METaNIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonb3oBanue
raJIOTEHIIPOM3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE W MPU CHHTE3E
OpraHUYECKHX BEIIECTB.

OKCHepUMEHTAIbHBIE ~ METOJAbl ~ M3Y4YEHUs  BEIIeCTB M HX
NpeBpalllCeHUu: U3ydeHUue  (PU3MYECKUX CBOMCTB  YIJIEBOJOPOIOB
(pacTBOPUMOCTB), KAUECTBEHHBIX PEAKLMHA YIJIEBOJOPOJAOB Pa3IUUHBIX
KimaccoB (oOeciBeunBaHWe OpOMHOM WM HMOIHOM BOJBI, pacTBOpa
nepMaHraHata Kajusi, B3aUMOJCHCTBUE alleTWIEeHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)), kauecTBeHHOE OOHAPYKEHHUE YIIIEpoJia U
BOJIOPO/Ia B OPraHUYECKUX BEUIECTBAX, MOJYyUYECHHUE STUJICHA U U3YUYEHUE
€ro CBOWCTB, O3HaKOMJIeHHE ¢ Kosuiekuusamu «HepTts» u «Yromby», ¢
oOpa3liaMM IIacTMAcC, KayuyyKOB M PE3UHBI, MOJCIHUPOBAHUE MOJIEKYI
yTIEBOAOPO/IOB U TAIOT€HIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaepsxkamme opranuyeckue coeJUHEHNS.

[IpenenbHble onHOaTOMHBbIE CcOUPTBL. CTpoeHne MoneKkysn (Ha
nmpuMepe MeTaHoja U dTaHoja). ['omonornyueckuii psij, oomas hopmyia,
U30MepHsi, HOMEHKJIaTypa W kiaccudukamus. dusnueckue CBOMCTBa
NpeleNbHbIX OJHOATOMHBIX CHOUPTOB. BOJOpOAHBIE CBS3UM MEXIY
MOJIEKYJIaMUd CIHUPTOB. XUMHUYECKHE CBOMCTBA: peakUUd 3aMelieHUs,
JEeruipaTaluy, OKHCIEHUs, B3aUMOJECHCTBUE C OPraHUYECKUMH U



HEOpraHMYeCKUMH KHcioTamu. KauecTBeHHas peakuysi Ha OJJHOATOMHBIE
cnupthl. JleMCTBHE 3TaHOJIA W METAaHOJAa Ha OpraHu3M 4YeJOBEKa.
CniocoObl TOTy4YeHHs U IPUMEHEHHUE OJHOATOMHBIX CITIUPTOB.

[Ipoctbie »dupsl, HOMeHKIaTypa u uzomepus. OcoOEeHHOCTH
(bu3MYECKUX U XUMHUYECKHX CBOMCTB.

MHOroaToMHbpl€  COUPTBI — OSTWIEHIJIMKOAb W TJMLEPHUH.
Ou3nyecKne UM XMMHUYECKHME CBOWCTBA: pPEAKIUMW  3aMELICHUS,
B3aUMOJECHCTBUE C OPraHUYECKUMU W HEOPraHWUYECKUMH KHCIIOTaMH,
KAUeCTBEHHAsl PEaKLMs Ha MHOTOATOMHbIE crHpThl. lIpeacraBieHue o
MEXaHM3ME peakiuil HykiaeopunpHOro 3amemieHus. JleiictBue Ha
opranu3Mm  4emoBeka.  CrocoObl  MONy4eHUss W NPHUMEHEHHE
MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJNEKYIbl, B3aUMHOE BIUSHUE TUAPOKCOTPYMIIBI
u OeH3onbHOrO snpa. dusnueckue cBoicTBa (enona. OcoOeHHOCTH
XUMUYECKUX CBOWCTB (enona. KauecTBeHHble peakiiuu Ha (QeHOI.
Tokcuunocts (enona. CrocoObl TONMy4YeHUS W TpUMEHEHHE (eHoda.
®denondopmanbaeruaHas cMoJa.

KapGonuibHble cOeIMHEHUS — abJACTUIIbI U KETOHBI. DJIEKTPOHHOE
CTpOEHHE KapOOHUIILHOM Tpymibl. ['oMoornueckue psiabl anbAeruoB U
KETOHOB, oOmiast (opmyna, u3omMepus U HOMEHKJIaTypa. Dusmueckue
CBOWCTBA aJbJICTU/IOB U KETOHOB. XMMHYECKUE CBOMCTBA AJIBAECTUIOB U
KETOHOB:  peakuuu  npucoeauHeHus.  OKHUCIEHUE  albJETHIIOB,
KaueCTBEHHbIE peakiuu Ha anpaeruapl. CrnocoObl TONy4YeHHS W
MIPUMEHEHUE AJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/iebHbIe KapOOHOBBIE KUCIOTH. OCOOCHHOCTH
CTPOCHHUS MOJIEKYJl KapOOHOBBIX KHCHOT. M3oMepusi U HOMEHKJIATypa.
duznyueckre CBONCTBAa OJJHOOCHOBHBIX MPEIEIbHBIX KAPOOHOBBIX KUCIIOT.
Bogoponusie  cBSI3M  MEXIy ~MOJEKyJaMH  KapOOHOBBIX  KHCIOT.
XVUMHUYECKUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, Peakius 3TepHUPHUKAINY,
peaklMy C YYacTHEM YIJIEBOJOPOJAHOTO paaukana. (OcobeHHocTH
CBOMCTB MYypaBbUHOM KHUCIOTHI. [loHSATHE O MPOM3BOJHBIX KapOOHOBBIX
KUCIOT — CJOXHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOMCTB HEMPEAETBHBIX M ApOMATHYECKUX KapOOHOBBIX
KHCIIOT, JUKAapOOHOBBIX  KHUCJIOT, T'HAPOKCHUKApOOHOBBIX  KHUCIOT.
[IpeacraBuTenu  BBICHIMX ~ KapOOHOBBIX  KHCIOT:  CTE€apUHOBas,
NaJbMUTHHOBAs, OJICUHOBAs, JUHOAEBAs, JUHOAEHOBAs  KUCIOTHL
CriocoObl OTy4eHHs U PUMEHEHHE KapOOHOBBIX KUCIIOT.



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.

Mpbiia Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HMX MOOIIEe
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.
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OBIIIAA U HEOPTAHNYECKAS XUMHUA

Teopernueckne 0CHOBbI XUMHH.

AtoM. CocTtaB aTOMHBIX sAep. XUMHUYECKUN 3JeMEHT. M30TOIBbl.
CtpoeHue 53JIEKTPOHHBIX O00OJOYEK AaTOMOB, KBAHTOBBIE YHCIA.
DHEpreTu4eckue ypoBHH M MOAYpPOBHH. ATOMHBIE OpOWTaiu.
Knaccudpukanuss XUMUYECKHX dJEeMEHTOB (s-, p-, d-, f-amemeHThI).
Pacnipenienienrie 3I€KTPOHOB MO ATOMHBIM OpOHUTANIAM. DJIEKTPOHHBIE
KOH(UTypallui aTOMOB 3JEMEHTOB MEPBOTO—YETBEPTOrO IMEPHUOJIOB B
OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, 3JICKTPOHHBIE KOHQUTYpaIHH
MOHOB. DJIEKTPOOTPHULIATEIBHOCTb.

[lepuognueckuii 3akoH u Ilepuogmyeckass cUCTEMAa XUMHUYECKUX
sanementoB J[.MI. MeHnneneeBa. CBs3p NEPUOAUYECKOTO 3aKOHA H
[Teppoan4eckol CHUCTEMBI XUMHYECKUX 3JJIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUSI CBOMCTB
XUMUYECKUX DJIEMEHTOB W 0O0pa3yeMbIX HMMHU MPOCTHIX U CIOMKHBIX
BEILIECTB IO TPYIIAM M IepuojaM. JHAYEHHUE MEPUOJIUYECKOTO 3aKOHA
JI.1. Menneneena.

XuMHUY€ECKasi CBSI3b. BHUAbl XHMHUYECKOM CBSI3U: KOBAJCHTHAS,
MOHHAs, METAJUTHUecKast. MeXaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOW CBS3H:
OOMEHHBIH U JOHOPHO-AaKIENTOPHBIM. DHEprus U JJMHA CBS3H.
[TonsipHOCTH, HANPaBJIEHHOCTh W HACHIIIAEMOCTh KOBAJICHTHOW CBSI3H.
Kparnsie CBsI3U. Bonoponnas CBSI3b. MexMoneKyIapHbIe
B3aNMOJECHUCTBUA.

BaneHTHOCTP M  BaJEHTHbIE BO3MOXHOCTH aToMoB. CBs3b
AJIIEKTPOHHOM CTPYKTYPHI MOJIEKYJI C UX T€OMETPUUYECKUM CTpPOEHUEM (Ha
npUMepe COSANHEHUH 2JIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBnenre 0  KOMIUIEKCHBIX — coequHeHusix.  CocraB
KOMILUIEKCHOIO HMOHA: KOMIUIEKCOOOpa30oBaTeib, JIMICAHJbl. 3HAYEHUE
KOMILUIEKCHBIX cOeTMHEHUH. [IoHsATHE 0 KOOPAMHAIMOHHON XUMUHU.

BemecTtBa MOJEKYISPHOTO M HEMOJEKYJSIPHOIO CTPOEHUA. THIIbI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOWMCTBA BEIIECTB.

[TonsThe ©0 JOHWCHEpPCHBIX CHCTEMaxX. VICTHHHBIE PaCTBOPBL.
[IpencraBienre o0 KOJJIOUAHBIX pacTBopax. CrocoObl BBIPAKCHHS
KOHIICHTPAIIMM PAacTBOPOB: MaccoBasi [IOJIsl BEIIECTBA B PacTBOPE,
MOJISIpHasi KOHILIEHTpalus. HachlieHHbIE M HEHACBHIIIEHHBIE PACTBOPBIL,
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.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110
XM HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

B CcOOTBETCTBMM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOJIOM B
CTPYKTYp€ JMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeamMeTa «XUMHUsH» Ha
YPOBHE CpEIHEr0 OOIIero o0pa30BaHUSI BBIACICHBI  CIIEIYIOIINUE
COCTABJISIFOIIME: OCO3HAHUE OOYYAIOIMMHUCS POCCUMUCKOW TpakIaHCKOU
UIEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH U
CaMOOINPEACIICHUIO;, HAJUYUE MOTHUBAIMU K OOYy4YEHHUIO; TOTOBHOCTh U
CIIOCOOHOCTh ~ OOYYaIONIUXCS ~ PYKOBOJCTBOBATHCS  MPUHATHIMH B
oOlecTBE MpaBujIaMi U HOPMaMu MOBEICHMS; HAIUYUE MPABOCO3HAHMS,
AKOJIOTUYECKON KYJIbTYphl; CIOCOOHOCTh CTaBUTh LIETU M CTPOUTH
YKVU3HEHHBIE TIJIaHBbI.

JIngyHOCTHBIE PE3yJAbTAThl OCBOCHUS MpeAMETa « XUMUS» OTPAKAIOT
c(hOPMHPOBAHHOCTh  OMBITA  [MO3HABATEIPHOW W  MPAKTHYCCKOU
JEeSATENHLHOCTH 00YYaIOIUXCsl B IIPOLiecce peanu3alnu 00pa3oBaTebHON
NEATEIIbHOCTH.

JIngyHOCTHBIE PE3yJAbTAThl OCBOCHUS MpPeAMETa « XUMUS» OTPAKAIOT
c(OPMHPOBAHHOCTh  OMBITA  [MO3HABATEIPHOW W  MPAKTHYCCKOU
JEeATENBHOCTH 00YYaIOLIMXCS B MPOLIECCE peann3auny 00pa3oBaTeIbHON
NEATEIbHOCTH, B TOM YHCJIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUSI OOYYArONIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TPaB W
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOIOPSJIKY;

MPEACTAaBICHUSI O  COLMAIbHBIX  HOpMax W MpaBUIax
MEKIJIMYHOCTHBIX OTHOIIEHUI B KOJJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW NIESITENBHOCTH IIPHU
CO37aHUU Y4YEOHBIX IMPOEKTOB, PEHICHWH yYEeOHBIX W IMO3HABATCIIHHBIX
3a/1a4, BHIMOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh U MPUHUMATh MOTHBbBI, HAMEPEHUS, JIOTUKY
U apryMeHThl JpYruxX TMpU aHajdu3e pa3IuyHbIX BUJOB Y4eOHOM
NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOT'O OTHOIIICHUSI K UCTOPUYECKOMY U HAYYHOMY HACIICIUIO
OTEYECTBEHHOW XUMUH;



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.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yabTaThl OCBOCHUS ITPOTPAMMBI IT0 XUMHUHU Ha
YpOBHE CpeHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HauYuMble Il (OPMUPOBAHMSI MHUPOBO33PEHUSI OOYYAIOIIMXCS
MEXIUCUUIUIMHAPHBIE  (MEXIIPEAMETHbIE) OOILEHAyYHbIE IOHSTHS,
OTpaXaloIllMe LEJOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUUPUKY
METO/IOB MO3HAHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, JHEPrus, SBICHUE, MPOIECC, CHUCTEMa, HAy4YHBIA (axT,
IOPUHLIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEIOBaHUE,
HaOJII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

YHUBEPCAIbHBIE yueOHbIe JNEUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHHKATHUBHBIC, PETYJISTHBHBIC), oOecreunBarone (GpopmMupoBaHue
(GYHKIIMOHATBPHOW  TPAaMOTHOCTM ¥ COIMAJBHOM  KOMIETEHIIMH
00yJaroIIMXCS;

CIIOCOOHOCTB oOyJaromuxcs UCII0JIB30BaTh OCBOCHHBIE
MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIBHBIC
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAIBHON IIPAKTHUKE.

MeranpeameTHsle pe3ynbTaThl OTPaXKaroT OBJIA/ICHHE
YHUBEPCAIbHBIMU Y4€OHBIMU [TO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U
PETYJIATUBHBIMU ACUCTBUSAMH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
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;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HAITIAIHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ!

3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY}KI[aCMOI‘/’I TCMBI B XO€
Auajiora W/ uau AUCKYCCHUH, BBICKA3bIBATb UICH, (I)OpMYJII/IpOBaTB CBOH
IMPCAJIOKCHUSA OTHOCUTCIIBHO BBITIOJTHCHUA HpCI[J'IO)KCHHOﬁ 3aJa4uu,

BBICTYIIaTh C NPE3CHTAIlMENd  pe3ysJbTaTOB  MO3HABATEIbHOMN
NEATENbHOCTH, IOJYYEHHBIX CaMOCTOATEIBHO WJIM COBMECTHO CO
CBEpCTHHUKAMH TIPU  BBINOJHEHUH  XHUMHUYECKOTO  HKCIEPUMEHTA,
MPAKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3anyyd y4eOHOTro TMpoeKkTa, W (OPMYJIMPOBATH BBIBOJLI IO
pe3yibTataM MPOBEIEHHBIX KCCIEAOBAaHUNM MYTEM  COIJIACOBAHUS
MO3UIUHI B X0/1€ 00CYXICHUS 1 0OMEHAa MHEHUSIMH.



PeryisiTuBHbIE YHMBepPCAJbHbIE YYeOHbIe 1eCTBUSA:

CaMOCTOATENIBHO  IJAHUPOBaTb W OCYLIECTBISITH  CBOIO
[IO3HABATEIIBHYIO JI€ATEIIBHOCTh, ONpelnensas €€ Lead U 3aJauu,
KOHTPOJIMPOBaTh M 1O Mepe HEOOXOJUMOCTH KOpPPEKTUPOBATh
npenaraéMbplii  adropuT™M JACUCTBUNA TPHU BBINOJHEHUH YYEOHBIX H
MCCIIEIOBATENbCKUX 3aj7a4, BeIOUpaTh HambOosiee 3PGHEKTHUBHBIN CIOCOO
UX pELIEHHA C Y4YETOM IOJYYEHHs HOBBIX 3HAaHUM O BEIIECTBAX H
XUMHUYECKUX PEAKIUAX;

OCYIIECTBIIATh ~ CAMOKOHTPOJb  JICATCIILHOCTH  HAa  OCHOBE
camMoaHaJIu3a ¥ CaMOOIICHKH.

MNPEIMETHBIE PE3YJIbTATHI

[TpenMeTHbIC pe3ybTaThl OCBOCHHS IPOTPaAMMBI 10 XHUMHH Ha
yriyONEHHOM YpOBHE Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs
BKJTIFOYAOT Crienu(UIECKHe I yIeOHOTO MpeaMeTa « XMMHUsD HaydHbIC
3HAHUS, YMEHHSI M CITIOCOOBI JCUCTBUI MO OCBOCHHIO, HHTEPIIPETAIIUU U
PeoOpa3OBaHUI0 3HAHUM, BHJIBI JCSITCILHOCTH IO TOJYYEHHUIO HOBOTO
3HAHWS W MPUMCHCHHWIO 3HAHWH B PA3IMYHBIX YYCOHBIX CHTyaIUsIX, a
TaKXKE B PCATbHBIX XKM3HCHHBIX CHUTYallUsX, CBA3aHHBIX ¢ XuUMHeH. B
porpaMMe Mo XUMHH MPEIMETHBIC Pe3yJIbTaThl IPEACTABICHBI 110 TOAaM
W3YYCHHS.

10 KJIACC

[IpeameTHBIC pe3ybTaThl OCBOCHUS Kypca «OpraHndeckas XHMUsD)
OTPaXaloT:

cOPMUPOBAHHOCTh TPEJACTABJICHUN: O MECTe U 3HAYCHHUH
OpraHWYECKON XHMHHM B CHCTEME ECTCCTBCHHBIX HAyK M €€ pOJH B
oOecIieueHNH YCTOMYNBOTO Pa3BUTHUS YEJIOBEUECTBA B PEIICHUH TIPOOIIEM
HKOJIOTMYECKOM, SJHEPTE€TUYECKON U MUILEBON 0€30MaCHOCTH, B pa3BUTUHU
MEIMIIMHBI, CO3JJaHMM HOBBIX MaTePHUaIOB, HOBBIX HCTOYHHUKOB YHEPTHH,
B 00€CIICUYCHUH PAlMOHAILHOTO IIPHPOJIOTIOIL30BaHUS, B (DOPMHUPOBAHUH
MHUPOBO33PCHUS U OOIICH KYyJBTYphl YEJIOBEKA, a TaKKE KOJIOTHYCCKH
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO M IIPUPOJIHOM Cpelie;

BJIQJICHANC CHCTEMOW XHWMHUYCCKUX 3HAHUH, KOTOpas BKIIOYACT:
OCHOBOTIOJIATAIONIUE TOHATHS — XHUMHUYCCKHU D3JIEMEHT, aTOM, SJIPO H
AJIEKTPOHHAsT 000J0YKa aToma, S-, p-, d-aToMHBIE OpOUTAIHM, OCHOBHOE U



BO30Y>KIEHHOE COCTOSIHUSI aToMa, TMOpUIu3alvs aTOMHBIX OpOHUTaleH,
WOH, MOJIEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XMMHYECKasl CBSA3b, MOJb, MOJISIDHAs Macca, MOJIAPHBIN
00BbEM, YIJIEpOAHBIN CKeNleT, (yHKUMOHAJIbHAs TpYINa, paguKa,
CTPYKTypHBIE (OpMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE),
M30MEpUsi CTPYKTYpHas W MPOCTPAHCTBEHHas (reoMeTpuyeckKas,
ONTHYECKAs), U30MEPBI, TOMOJIOTHYECKUH Psi, TOMOJIOTH, YIJIEBOIOPOIbI,
KHCIIOPOA- M a30TCOACPIKALIUE OPraHWYECKHE COCIMHEHHs, MOHOMED,
IOJINMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSIPHBIE COCIMHEHUS,
TEOpHH, 3aKOHbI (mepuoamueckui 3akoH /. M. MenneneeBa, Teopus
CTpOEHMUS Opranndeckux Bemects A. M. byriepoBa, 3aKk0H cOXpaHEHUs
MacChl BEIIECTB, 3aKOH COXpPAHEHUs WU IIPEBPAICHMS DHEPrUU IIPH
XUMHUYECKUX PEAKIMX), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUH,
MHUPOBO33PEHYECKME  3HAHUSA, JIeKallMe B  OCHOBE IIOHHMAHMS
MPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKUX SIBJICHUU; MPEICTABICHUS O
MEXaHU3MaX  XMMHYECKUX  pEaklUHil,  TEPMOJMHAMHYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O B3aUMHOM BIIMSHUU
aTOMOB U TPYII aTOMOB B MOJIEKyJaX (MHAYKTHBHBIH W ME30MEPHBIN
addekrel, opueHTanTel I u Il poma); daxkToNOrHYeCKHe CBEICHUS O
CBOMCTBAaX, COCTaBe, TMOJYYEHHMH U O€30MaCHOM HCIIOJIb30BAHUU
BAXHEHIINX OPraHUYECKUX BEIIECTB B OBITY H MPAKTUYECKOM
JESTEIbHOCTH YeJOBeKa, OOMIMX HayYHbIX MPUHIUIAX XHUMUYECKOTO
IpOU3BOJACTBA (Ha IpPUMEpPE IPOU3BOJCTBA METaHOJA, NEPepadOTKU
He(TH);

c(OpPMUPOBAHHOCTh YMEHHM: BBISBISATh XapaKTepHbIC MPU3HAKU
HOHSATHH, yCTaHaBJIUBAaTh 1754 B3aUMOCBS3b, UCII0JIB30BaTh
COOTBETCTBYIOIIKE ITOHATHS IIPY ONIMCAHUU COCTaBa, CTPOCHUS U CBOWCTB
OPraHUYECKUX COCUHEHNUN;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIB30BaTh ~ XMMHMYECKYH0 CHUMBOJIMKY [UII  COCTaBJICHHS
MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U
CKEJIETHBIX) (OPMYJI OPraHUUECKUX BEILECTB;

COCTABJISITh YPABHEHUS XHMHUYECKHX DPEaKUUd M PacKpbIBaTh MX
CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMIA MOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOIO OajlaHCca ATHX peakUui, peaklUil HOHHOTrO
oOMeHa MyTEM COCTaBJIEHUS MX IIOJHBIX M COKPAIIEHHBIX HOHHBIX
YpPaBHCHUU,



W3rOTaBIMBAaTh MOJEIH MOJEKYJ] OpPraHUYEeCKUX BELIECTB IS
WJUTFOCTPALIMK UX XUMUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;
c(hOpMHUPOBAHHOCTh YMEHMI: YCTaHABIWBATH MPUHAIICHKHOCTD
U3YYEHHBIX OPraHMYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHHUIO K
onpenenéHHOMY KJIacCy/Tpynrme COeAMHEHUH, NaBaTh UM Ha3BaHUS IIO
cuctematuyeckoil HomeHknatype (IUPAC) u npuBOIUTH TpUBUAIBHBIE
Ha3BaHUs A OTHAEIBHBIX IPEACTABUTENECH OpPraHUYECKUX BELIECTB
(aTUSIeH, aUeTWIEeH, TOJIyOJI, TJIMIEPUH, OJTHICHIJIMKOJb, (eHod,
dbopmalnbieru, aleTalbIeru, aleToH, MypaBbUHAasl KUCIOTA, YKCYCHas
KHCJIOTa, CTEApUHOBAsl, OJIEMHOBAs, MAJIbMUTHUHOBAs KHUCIJIOTHI, TJIULMH,
aJlaHWH, MalbT03a, (PpyKTO3a, aHWIHH, AUBHUHUII, HU30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);
c(hOpMHUPOBAHHOCTh YMEHUSI ONPENEISATh BUJI XUMUYECKON CBSI3U B
OpraHUYEeCKUX COCMHEHUAX (KOBaJCHTHAs! U MOHHAS CBS3b, G- U T-CBS3b,
BOJIOPO/IHASI CBSI3b);
cOPMUPOBAHHOCTh yYMEHHSI TPHUMEHITh TMOJIOXKEHUS TEOPHH
CTpoeHHus opraHuyeckux BemiectB A. M. bytnepoBa nisi oObscHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHMUS;
c(hOpMUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHHE,
buznueckue M XWMUYECKHE CBOWCTBA THUIHUYHBIX MpEICTaBUTENCH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LMKJIOAJIKAaHOB,
QJIKEHOB, aJKaJUEeHOB, AaJKMHOB, apOMaTHYECKUX YIJIEBOJIOPOJIOB,
CIIUPTOB, AaJIbJIETUAOB, KETOHOB, KapOOHOBBIX KHCIOT, NPOCTHIX H
CIIOKHBIX d(QHUPOB, KUPOB, HUTPOCOCTUHEHUI U aMUHOB, aMUHOKHCIIOT,
O€NKOB, YIJIEBOJOB (MOHO-, M- W TOJUCAXapHa0B), WILUTIOCTPUPOBATH
TFeHETUYECKYIO CBSI3b MEXKAY HHMH YPAaBHEHUSMU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUI C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;
chOpPMUPOBAHHOCTh YMEHHUS TMOATBEPXKAAaTh Ha KOHKPETHBIX
npuMepax  XapakTep 3aBHUCHUMOCTH  PEAKIMOHHOM  CIOCOOHOCTH
OpraHUYEeCKUX COCIMHEHUI OT KPAaTHOCTHU U TUIIA KOBAJIEHTHOM CBSI3U (G-
U T-CBSI31), B3AaUMHOTO BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;
c(OPMUPOBAHHOCTh ~ YMEHHUS  XapaKTepU30BaThb  MCTOYHUKHU
YTJIEBOJOPOAHOTO ChIPhs (HE(Th, MPUPOIHBIN Ta3, YroJb), CIIOCOOBI €T
nepepabOTKU U MPAaKTUYECKOE TPUMEHEHUE MPOAYKTOB NEPEPadOTKHU;
c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHUWA O €CTECTBEHHO-
HAay4yHbIX  METOJAaX  TMO3HaHUS —  HAONIOJIEHWH,  HM3MEPEHUH,
MOJICTUPOBAHUH, SKCIEPUMEHTE (pEaJbHOM M MBICICHHOM) M YMEHHUS
MPUMEHSThH 3TU 3HAHUS;



cOPMUPOBAHHOCTh YMEHHS TPUMEHSATH OCHOBHBIE OIEpaIiu
MBICIIUTEJIbHON ~ JI€ITEIbHOCTH — aHaju3 W CHUHTE3, CpPAaBHEHHUE,
000011IeHHe, CHCTEeMATH3allMI0, BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX
CBSI3€U — JJIsl U3YUEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINA;

c(hOpPMUPOBAHHOCTh YMEHUI: BBISIBIATH B3aUMOCBSI3b XMMHUYECKUX
3HAHUI C MOHATHUSIMH U MPEJICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX
NpeaAMETOB  ig  Oojiee  OCO3HAHHOIO  MOHHMMAaHHWS  CYIIHOCTH
MaTepUaJIbHOrO0 €IWHCTBA MHUpPA, MCIOJIb30BAThb CHUCTEMHBIE 3HAHUS II0
OpraHUYeCKON XUMUU JUIsi OOBSICHEHUS W MPOTHO3UPOBAHMS SIBICHUM,
MMEIOIIHNX ECTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpPMUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI IO XUMHUYECKHM
dbopMynaM U ypaBHEHUSIM XUMHUYECKUX PEaKUUd C HCMOIb30BAHUEM
dbusnyeckux BeauYuH (Macca, oOBEM Tra30B, KOJHUYECTBO BEIIECTBA),
XapaKTepU3YyIOIIUX BEMIECTBA C KOJIUYECTBEHHOW CTOPOHBI: PACUETHI IO
HAXOXJICHUI0O XHUMHYECKONM (OopMysbl BemiecTBa 1O HU3BECTHBIM
MacCOBBIM JOJSIM XUMHUYECKHX JJIEMEHTOB, MPOAYKTaM CrOpaHus,
IUIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATh, AHATU3UPOBATH U
OLICHMBATh C TMO3UIMK 3KOJIOTMYECKOW O€30MacCHOCTH TMOCHEICTBUS
OBITOBOM M MPOM3BOACTBEHHOHN JAEATEIHLHOCTH YENOBEKAa, CBSI3aHHOU C
nepepabOTKOM  BELIECTB, HCIIOJIb30BaTh IOJYYEHHBIE 3HAHUSA JUIS
OPUHATUS TPAMOTHBIX PEIICHUM MpOOJeM B CUTyalUsX, CBS3aHHBIX C
XUMUEH;

cOPMUPOBAHHOCTh YMEHHN: CAMOCTOSITENIbHO IUIAHUPOBATH M
MIPOBOJIUTh XUMUYECKUN IKCIEPUMEHT (ITOJIyYEHUE U U3YUYECHHE CBOICTB
OpPraHMYECKUX BEUIECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJIOPOI0OB
Pa3JIMYHBIX KJIACCOB M KHUCJIOPOACOAEPIKAIIUX OPraHUYECKHX BEILIECTB,
pelIeHNe 3KCIEPUMEHTANBHBIX 33]1a4 N0 PaCllO3HABAHUIO OPraHUYECKHX
BEIIECTB) C COOJIIOJIGHMEM TMpaBui 0e30macHOro oOpalieHusi c
BELIECTBAMU U JIA0OpaTOPHBIM O0OpPYJOBaHUEM, (POPMYIUPOBATH IIENb
UCCJICIOBAHUSI, TIPEJACTaBIATh B Pa3IM4YHOM QopMe Ppe3yJbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

cOOIOAATh MpaBHIIa YKOJIOTUYECKHU I€1eCO00pa3HOro MOBEACHUS B
OBITY M TPYIOBOM AESATEIBHOCTU B LIENSAX COXPAHEHUS! CBOETO 3/10POBbs,
OKPYKAIOIIEW MPUPOJHOU CpeAbl M JOCTHKEHHA €€ YCTOMYHMBOIO
pa3BUTHS,



OCO3HaBaTh OMNACHOCTb TOKCHYECKOIO JIEMCTBUS HA JKUBBIC
OpraHu3Mbl OINPECIEHHBIX OPraHUYECKUX BEIIECTB, MMOHUMAs CMBICIH
nokazareis I1/1K;

aHAJIM3UPOBaTh LEJIECOO0PA3HOCTh IMPUMEHEHHUS] OpPraHMYECKUX
BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHHS
PHUCK-II0J1b32;

c(hOpPMHPOBAHHOCTh, YMEHHI: OCYIICCTBIIATH II€JICHANIPABICHHBIN
IOUCK XUMHUYECKOW MH(POpPMAIIMU B pa3IMYHbIX UCTOUYHUKAX (HAy4HAas U
yueOHO-HayyHasi JIUTepaTrypa, CpelcTBa MaccoBOM HMH(popMaluy,
WHTepHeT u Opyrue), KPUTUYECKH aHAJIU3UpPOBaTh XHMHUYECKYIO
uH(popMalrio, nepepadaThiBaTh €€ U HCIOJIb30BATh B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOM 3a1aucii.

11 KITACC

[IpenmerHble  pe3ynbTaThl  OCBOeHMs  Kypca «OOmas wu
HEOpraHWYeCcKas XUMUsD» OTPAXkKAaIoT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUI: O MaTepHUaIbHOM EIUHCTBE
MUpPa, 3aKOHOMEPHOCTAX U II03HABAEMOCTH SIBJIEHUI IIPUPOJIBI, O MECTE U
3HAYCHUH XHMHMM B CHCTEME €CTECTBEHHBIX HAayK M €€ poJin B
o0ecreyeHnn  YCTOMYMBOIO  pa3BUTHs, B  PEUICHUM  IpoOsieM
HKOJIOTMYECKOM, SJHEPTE€TUYECKON U MUILEBOK O€30MaCHOCTH, B Pa3BUTUU
MEJULMHBI, CO3/IaHNHA HOBBIX MaTE€pUaIOB, HOBBIX NCTOYHHKOB 3HEPTUH,
B 00€CIIEYEHNH PALMOHAILHOTO MPUPOJOIOIb30BaHusl, B POPMUPOBAHUN
MHUPOBO33pEHUSI U OOLIEN KyJbTYphl UEJIOBEKa, a TAK)KE HKOJIOIMUECKU
000CHOBaHHOIO OTHOLIEHUS K CBOEMY 3JJ0POBBIO M MPUPOTHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpPas BKIIIOYAET:
OCHOBOIIOJIATrAIOIIME MOHITUS — XUMUYECKHUM 3JIEMEHT, aTOM, SAPO aToMa,
M30TOIIbI, 3JEKTPOHHAs 000JI0UKa aroma, s-, p-, d-aTOMHbIE OpOUTaNH,
OCHOBHO€ W BO30YXJIEHHOE COCTOSHHUS aTOMa, TMOPHUIM3AINS aTOMHBIX
opOuTaneil, WOH, MOJIEKyJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD,
CTENIEHb OKUCJEHMs, XUMHUYEcKass CBs3b (KOBaJECHTHAas, WOHHAs,
METAJIMYECKasl, BOJAOPOAHAs), KPUCTAIUIMUECKAs PEIIETKA, XMMHUUYECKas
peakuysi, pacTBOP, AIEKTPOJIUTHI, HEIIEKTPOIUTHI, AIEKTPOIUTHUECKAS
JUCCOLIMAIINS, CTENeHb JHUCCOLUMAlMW, BOJOPOAHBIA MOKa3aTelb,
OKHCJIUTENb, BOCCTAHOBHUTENb, TETIOBON 3(PPEKT XMMHUUECKON peaKIu,
CKOPOCTh XMMHYECKOW pPEaKIHMH, XMMHYECKOE PABHOBECUE; TEOPUU H
3aKOHBI (TE€OpUs DJIEKTPOIUTHYECKON AMCCOLUAIMM, MEPUOIUUYECKUI
3akoH JI.MI. MeHneneeBa, 3aKOH COXPAaHEHMS MAcChl BELIECTB, 3aKOH
COXpaHEHUS U MPEBPALECHUS SJHEPTUU IPU XUMUYECKUX PEAKIUAX, 3aKOH



MOCTOSIHCTBA ~ COCTaBa  BEIIECTB, 3aKOH  JEHCTBYIOIIMX  Macce),
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3BIK XWMHH, MHUPOBO33PEHUYECKUE
3HaHUsA, JIekKAIIMEe B OCHOBE MOHUMAaHUS NMPUYMHHOCTH M CUCTEMHOCTH
XUMHYECKUX SIBJICHUH; COBPEMEHHBIC TMIPEJICTABICHUS O CTPOCHUHU
BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM H HaJIMOJIEKYJISIPHOM
YPOBHSIX; TMPEACTABICHUS O MEXaHU3MaxX XUMHYECKHX PEaKIuu,
TEPMOJANHAMUYECKAX U KHHETUYECKUX 3aKOHOMEPHOCTSX UX MPOTCKAHUS,
O XHMHUYECKOM pPABHOBECHH, pPACTBOPAX M JUCHEPCHBIX CHUCTEMAX;
(aKTONOTUYECKUE CBEJEHUSI O CBOWCTBAaX, COCTaBe, IOJYyYEHUU H
0€30MacCHOM HKCTIOJB30BAHUH BAKHEHIIIMX HEOPTaHWYECKHX BEIIECTB B
OBITYy W TPAKTHUYECKOW JEATCILHOCTH YEJIOBEKa, OOIMWX HAyJIHBIX
NPUHIUAIIAX XUMAYECKOTO ITPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHHI: BBIABISITH XapakTEpPHbIC ITPU3HAKU
NOHSATHUH, YCTaHaBJIMBATh 170'¢ B3aMMOCBSI3b, UCII0JIb30BaTh
COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUU HEOPTraHMYECKUX BEIIECTB U
UX IIPEBPALLCHUN;

c(hOpMHPOBAHHOCTh YMEHUS UCIIOJIb30BaTh XUMHYECKYHO
CUMBOJIMKY JUIsl COCTaBieHUs (opMysl BEIIECTB U ypPaBHEHHM
XUMHUYECKUX peakiui, cucrtemaruyeckyro HoMmenkinarypy (IUPAC) u
TPUBUAJIBHBIE HA3BAHUS OTJCIbHBIX BENIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHS OIPEACNIATh BAJICHTHOCTh M CTCIICHb
OKHCJICHHS] XMMHYECKUX 3JIEMEHTOB B COCAMHEHUAX, BUJ XHUMHUYECKOU
CBs3U (KOBAJICHTHAsl, HWOHHAs, METAJUIMYeCcKas, BOJOPOJHAsA), THI
KPUCTAJUTMYECKON PEIETKM KOHKPETHOTO BENIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTH CBOWCTB
BEILIECTB OT BU/JIa XUMUYECKOW CBSI3U U THIA KPUCTALINYECKON PEIIETKH,
OOMEHHBIH ¥  JOHOPHO-aKIENTOPHBI  MEXaHW3Mbl  0Opa30BaHMUS
KOBAJICHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KJIACCU(DHUIIMPOBATH: HEOPTAHUIECKHE
BEIIECTBA MO HUX COCTaBY, XHWMHYECKHE PEAKIUU IO Pa3InYHbIM
npu3HakaMm (Y4HCIy M COCTaBy pEarupyrollux BeIIeCTB, TEIIOBOMY
abdexTy peakuud, H3MEHEHUIO CTEMEHEW OKHUCJICHUS DJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTajld3aTopa W JAPYIrHE); CaMOCTOSATEIbHO
BBHIOMPATh OCHOBAHUS M KPHUTEPUU I KIACCU(PUKAIUKA H3yIaeMBbIX
BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBaTh CMBICT MEPUOAUYECKOTO
3aKOHa . . MenneneeBa 151 JIIEMOHCTPUPOBATH ero
CUCTEMATU3HUPYIONTY0, OOBICHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKITUH;



c(OPMHUPOBAHHOCTh yYMEHHUH: XapaKTepHU30BaTh DJIECKTPOHHOE
CTPOEHHUE aTOMOB U MOHOB XMMHYECKUX 3JIEMEHTOB NEPBOrO—4ETBEPTOTO
nepuonoB Ilepuonmueckon cucrembl [[.M. MenneneeBa, HUCHIOIb3ys
MOHATHS «IHEPTETUUYECKUE YPOBHUY, «IHEPIreTUUECKUE TTOTYPOBHUY, «S-,
p-, d-aToMHBIE OpOUTATNY, KOCHOBHOE U BO30YX)IAEHHOE IHEPTETUUCCKUC
COCTOSIHASI aToMay»; OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHHWS CBOWCTB
XMMHUYECKUX 3JIEMEHTOB M HMX COCAWHEHUM MO IEpUOJIaM U TpyIIam
[Tepuoanueckon cucremsl . 1. MeHneneeBa, BAJICHTHBIE BO3MOXXHOCTHU
aTOMOB AJIEMEHTOB Ha OCHOBE CTPOEHHUSI MX JIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKTEPU30BaTh (OMHCHIBATH) OOIIIHE
XMMHUYECKUE CBOWMCTBA BEUIECTB PA3JIMYHBIX KIIACCOB, ITOATBEPKAAThH
CYyIIECTBOBAHME T'CHETUYECKONW CBI3U MEXKIY HEOPraHUYECKUMU
BEIIIECTBAMU C IOMOIIBIO YpPaBHEHUW COOTBETCTBYIOIIUX XHMHUYECKHX
peakuuii;

c(hOpMHPOBAHHOCTh YMEHUSA pPacKpbIBaTh CYIIHOCTb:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MTOCPEICTBOM COCTABJICHHUS
AJIEKTPOHHOIO 0ajaHca ATUX PEaKIUM; peakIuii HOHHOTO OOMEHa IMyTéM
COCTaBJICHUS MX TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPABHCHUM; PEAKIINI
TUJIPOJIN3A; peaxkuui KOMILIEKCOOOpa30BaHUS (Ha npuMepe
TUAPOKCOKOMITJIEKCOB IIMHKA U aJIFOMUHMUS );

c(hOpMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMHUYECKUX PEAKIUM C Y4ETOM HX DHEPreTUUYECKUX
XapaKTEPUCTHK, XapaKTEP M3MEHEHHUS CKOPOCTU XUMHUUYECKON pEaKkluu B
3aBUCUMOCTH OT PAa3JIMYHBIX (PAKTOPOB, a TaKXKE XapaKTep CMEMICHUS
XMMHUYECKOTO PABHOBECHS TOJ BJIWSAHUEM BHEIIHUX BO3JICUCTBUMI
(mpunun Jle [latensbe);

chOpPMHUPOBAHHOCTh ~ yYMEHHUS  XapaKTEepHU30BaTh  XUMHYECKUE
pEaKLIMM, JEXKAIIUE B OCHOBE MPOMBIIUICHHOTO ITOJIYyYE€HUS CEPHOMU
KHCIIOTBI, aMMHaKa, OOIIWe Hay4YHbICe MPUHIUIBI XUMHAYECKHUX
IIPOM3BO/ICTB; 11€7€CO00Pa3HOCTh IPUMEHEHHSI HEOPTaHUYECKHUX BEIICCTB
B IMPOMBIIIUICHHOCTH W B OBITY C TOYKH 3pPEHUS] COOTHOIICHUSI PHCK-
I10JIb34;

c(hOPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHWUM O MeTojax
HAay4YyHOTO MO3HAHUS SBJICHUN NOPUPOJLI — HAOIIOJCHUE, H3MEpPEHHUE,
MOJICTTUPOBAHUE, AKCIIEPUMEHT (peasIbHBIM " MBICJICHHBIN),
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, YMEHHS MPUMEHSTh 3TU 3HAHUS
IpU AKCIEPUMEHTAJIbBHOM HCCJCOBAaHUM BEIIECTB W JJIs OOBICHEHUS



XUMUYECKUX SIBICHUM, HUMEIOIUX MECTO B MPUPOJAE, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHS BBISBISITH B3aUMOCBS3b XMMHUYECKHX
3HAHUU C MOHATUSMU U MPEJICTABICHUSIMH IPYTHX €CTECTBEHHO-HAYYHBIX
NpeaAMETOB JUid  Oojiee  OCO3HAHHOTO TOHUMAaHUS MaTepUaIbHOro
€JIMHCTBAa MUPA;

c(hOpMHPOBAHHOCTh YMEHHUS MPOBOAUTH pacy€ThI: c
UCIIOJIb30BAaHUEM TOHATHUH «MaccoBasi JOJIs BEIIECTBAa B pPacTBOpPE» U
«MOJISIpHAasi KOHIIGHTpallMs»; MacChl BelllecTBa WM 0O0bEMa rasza 1o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIM OO0BEMY OJIHOTO U3
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TeIIoBoro 3ddekra peakiuu;
3HAYEHUsI BOJAOPOAHOrO IOKA3aTeNlsl PacTBOPOB KHUCIOT W IIEJIIOYEN C
U3BECTHOM CTEMEHbIO0 JUCCOIMAIMU; Macchl (00bEMa, KoJaudecTBa
BEIIECTBA) MPOAYKTA PEAKIIMHU, €CIIU OJTHO U3 UCXOJHBIX BEHIECTB JIaHO B
BHJIE pPAacTBOpa C OIpPENEIEHHOM MAacCOBOM [OJIEM PacTBOPEHHOIO
BEIIECTBA WJIM JIaHO B U30BITKE (MMEET MNPHUMECH); JOJIU BBIXOJA
POJYKTa peakuu; 00bEMHBIX OTHOIICHHH ra3oB;

c(hOPMHUPOBAHHOCTh YMEHMI: CaMOCTOSITEJIbHO IUIAaHUPOBATh M
IPOBOJUTh XUMHUUYECKHM HKCIIEPUMEHT (MPOBEJCHUE PEAKIMil MOHHOTO
oOMEHa, MOATBEPKICHHE KAaYEeCTBEHHOI'O COCTaBa HEOPraHUYECKUX
BEILECTB, OIpPEICICHUE CpEeAbl PACTBOPOB BEIIECTB C IMOMOIIBIO
UHIMKATOPOB, M3y4YEHUE BIUSHUS Pa3IUYHbIX (AKTOPOB HA CKOPOCTh
XUMHYECKON PEAKINM, PEIICHUE SKCIEPUMEHTABHBIX 3a7ad MO TEMaMm
«Mertamney u «Hemeramner»y) ¢ coOmiofeHreM MpaBui 0€301MacHOTO
oOpaimieHuss C€ BeHIeCTBAaMH M JIaOOpaTOPHBIM  OOOPYJIOBaHHEM,
(bopMyIMpOBaTh 1ENb UCCIIEAOBAHMS, TIPEICTABIATh B pa3inyHON opme
pe3yabTaThl  JKCIIEPUMEHTA, AaHAJU3UpOBaTh W  OLEHUBATh  UX
JOCTOBEPHOCT;

chOpPMUPOBAHHOCTh YMEHHH: COOJIOAATh MpaBHIa TOJIH30BAHUS
XUMHUYECKON MOCY/I0N U J1ab0paTopHbIM 000PYJOBaHUEM, OOpAILECHUS C
BCILIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMHU 110 BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB, IKOJOTHYECKH 1EIecO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOW ACATEIBHOCTH B IIENISIX COXPaHEHUS
CBOET0 3J0pOBbs, OKPY’KAIOWIEH MPUPOJHOU CpeAbl U JTOCTHKEHHUS €€
YCTOMYMBOTO Pa3BUTHS, OCO3HABATh OMACHOCTh TOKCHYECKOTO JIEMCTBUS
Ha JKUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPraHMYECKUX BELIECTB,
nmoHuMas cMmbicia nokasarens I1JIK;



c(hOpPMHPOBAHHOCTh, YMEHHI: OCYIIECCTBIIATH IIeJICHAIIPABICHHBINA
MOMCK XUMUYECKON MHGOPMAINH B PAa3IMYHBIX UCTOYHUKAX (HaydHas U
yueOHO-Hay4yHasi JIUTEparypa, CpeICcTBa MaccoBOM HH(opmaiuu,
NutepHer u Jpyrue), KPUTUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uH(popmaIuio, nepepadaTeiBaTh €€ M HCIONH30BATh B COOTBETCTBUU C
MOCTaBJICHHOM y4eOHOM 3a1aueii.
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Kkuca0Thl. CrioxxHble 3¢upsl. XKupbl
3.3 VrieBosl 9 https://m.eds00.ru/962BYGF10
Hroro no pazneny 41

Pasnen 4. A3oTcoaepskamme opraHuyeckue coelMHeHUus

4.1 AMMHBL. AMUHOKHCIIOTBL. benku 12 https://m.edsoo.ru/K8B3HSPS1
Hroro no pazneny 12
Paspnen 5. BeicokoMoJieKy A pHbIe COeIUHEHUSA

5.1 BBICOKOMOIEKYIISIPHBIE COCTUHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Uroro no pazaeny 6
OBIIEE KOJMYECTBO YACOB I1O0 102

I[TPOTPAMME




11 KIIACC

KoanuyecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM KouTpoJs duexkTponHble (1u¢poBbIE)
Ne ni/m IIpakTHyec
NporpaMmsl Bcero HbIe o0pa3oBaTejbHbIEe pecypChl
KHe padoThl
padoThl
Pasnea 1. Teoperudeckne 0CHOBbI XMMHH
Crpoenue atoma. Ilepnoanueckuit
3akoH u [lepronnueckas cucrema
1.1 pHOA Kt cHeTem 9 https://m.eds00.ru/R39EAGJPC
XUMHUYECKUX djieMeHToR /1. U.
Menpeneena
Crpoenue BemiecTBa. MHOTOOOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIIECTB
1.3 XUMHUYECKUE PEAKLIUU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Uroro no pazaeny 39
Pasnen 2. Heoprannueckas xumusi
2.1 HemeTtamns 31 1 https://m.eds00.ru/9NCC2YQRJ
2.2 Meraibt 23 1 2 https://m.edsoo.ru/YEU9IWRJ21
Hroro no pazneny 54
Pa3znen 3. Xumus v :Ku3Hb
MeToabl MO3HAHUS B XUMUH. XUMUS
3.1 g 9 https://m.eds00.ru/2Q4016NXK
1 )KU3Hb
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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ITOYPOYHOE INTAHUPOBAHUME

10 KITACC
Konu4yectBo 4yacos
JlaTa
Ne Kontpo | IIpakrn DJIeKTPOHHBIE HU(POBbIE
Tema ypoxka HU3y4
n/n Bcero JIbHbIE yeckHue eHMsE o0pa3oBaTe/IbHbIE pecypchl
padoTsl | padoThI

[Ipenmer u 3HaUEHUE OPraHUYECKON
XUMHH, IIPEICTABIECHUE O
MHOT000pa3uu OPraHuIeCKUX
COCIMHEHU N

https://m.edsoo.ru/48G4H34K4

DJNEKTPOHHOE CTPOCHUE aTOMa
yriieposa (OCHOBHOE M BO30YKAEHHOE
COCTOsIHUS1). BasieHTHBIE BO3MOXHOCTH
aToma yriepoja

https://m.edsoo.ru/0DI6 TELI9R

XuMHU4ecKas CBsI3b B OpPraHMUECKUX
COeMHEHUSIX. MeXaHU3Mbl
00pa3oBaHMs KOBAaJEHTHOW CBS3H,
CrocoObl pa3phiBa CBsA3EH

https://m.edsoo.ru/C42CCDY5S

Teopus cTpoeHHUS OPraHUYECKUX
coequHenuit A. M. byrneposa

https://m.edsoo.ru/MIAFQ4PQO

Bunsl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIC

3¢ (}HeKThl B MOJIEKYyJIaX OPraHuYeCcKuX
COCAMHEHUI

https://m.edsoo.ru/GN3QZ8AHX

[IpencraBnenue o KjaaccuPpUKauu v

https://m.edsoo.ru/P6AQNOU22




CUCTEMaTUYEeCKasi HOMEHKIaTypa
(IUPAC) oprannuyeckux BEIIECTB

Knaccudukanus peaxkuii B
OpraHN4eCKON XUMHH

https://m.edsoo.ru/M5DJYMPIM

CucreMarusanus 1 0000IIeHNE 3HAHWH
IO TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTHYCCKUH pPAA, o61ua;1
(bopMyna, HOMCHKIJIaTypa U U30OMCpHU,
QJICKTPOHHOC U IMPOCTPAHCTBEHHOC
CTPOCHUC MOJICKYJI

https://m.edsoo.ru/SHWFWZ174

10

du3znyeckue U XMuMHUYECKHE CBOMCTBA
aJIKaHOB

https://m.edsoo.ru/GVSELNQJ3X

11

Haxoxnenue ankaHoB B IpUpO/IE.
CriocoObl osTyyeHHst U MpUMEHEHNE
aJIKaHOB

https://m.edsoo.ru/AB2ZK XXIZ

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa U U30Mepus,
0COOEHHOCTH CTPOCHUA U XUMHUYICCKHUX
CBOWMCTB, CITOCOOBI OTYyYEHUS U
MIpUMEHEHNE

https://m.edsoo.ru/Q4B590Q1A

13

Pemenne pacu€THbIX 3a71a4 Ha
OIIpEJICJIEHUE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOI0 BELIECTBA 10
MaCCOBBIM JI0JIIM aTOMOB JJIEMEHTOB,
BXOZAIINX B €0 COCTaB.
Cuctemaru3zanus 1 0000IIeHre 3HAaHUN

https://m.edsoo.ru/ED66JALEK




10 TEMC

14

AJKEHBI: TOMOJIOTUYECKUM psiJl, o01Ias
(dbopMyIia, HOMEHKJIaTypa, JIEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOEHUE
Mouiekyll. CTpyKTypHasi ¥ LIUC-TPaHC-
HA30MEpUs AJIKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

dusndeckre 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHUKOBa

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

16

CriocoObl osTyyeHHst 1 MPUMEHEHNE
aJIKEHOB

https://m.eds00.ru/YS8ODCR6ZN

17

ITpakTruyeckas pabora Ne 1 o teme
"[losrydyeHne STHIIEHA U U3YYEHUE €TO
CBOMCTB"

https://m.edsoo.ru/HHCGPAVHS5

18

Pemenue pacy€THbix 3a1a4 Ha
ompeeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPraHUYECKOro BEIIECTBA

https://m.edsoo.rt/ XY WNMAYNA

19

AJIKaIuEeHbI: CONPSKEHHBIE,
H30JUPOBAHHBIE, KYMYIUPOBAaHHBIE.
Oco0eHHOCTH AIIEKTPOHHOT'O CTPOSHUS

https://m.edsoo.rv/EKDS1U5UV

20

XHAMHMYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

https://m.edsoo.ru/M356GLRBE

21

CriocoObl osTyyeHHst U MpUMEHEHNE
aJIKaIneHOB

https://m.edsoo.ru/KTEM1N272

22

AJKHUHBI: TOMOJIOTHYECKUHN psJ, 001Iast
¢bopmya, HOMEHKIATypa, JTEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOEHUE

https://m.eds00.ru/N65WYKD93




MOJICKYII, (I)I/ISI/ILICCKI/IG CBOMCTBa

23

XUMHUYECKHE CBOMCTBA AJIKUHOB

https://m.edsoo0.ru/MQ7A03SUC

24

KauecTBeHHbIC pCaKknu Ha TpOfIHyIO
CBA3b

https://m.edsoo.ru/45UN142UY

25

CriocoObl osTyyeHHst U MpUMEHEHNE
AJIKUHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agayu: pacu€rsl o
YPaBHEHUIO XUMUYECKOU pEeaKIu

https://m.edso0o.ru/Q7XMPZSRF

27

CI/ICTeMaTI/BaI_[I/ISI 151 O606H_ICHI/IG 3HaHUH
10 TEMC

https://m.edsoo.ru/19DNOP1INS&

28

ApeHbI: TOMOJIOTUYECKUH psiJl, 0011ast
¢dbopmya, HOMEHKIATypa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJ OEH30J1a U TOJIy0I1a,
ux (pusnveckue cBOMCTBa

https://m.edsoo.ru/ WNGDLBKS5D

29

XUMHUYECKUE CBOWCTBA apEHOB:
peaKUny 3aMeIICHUS

https://m.edsoo.ru/FCNHX9WY1

30

XUMHUYECKUE CBOWCTBA apEHOB:
peaKIu NPUCOEIUHEHNUS, OKUCIIEHUE
rOMOJIOTOB OeH301a

https://m.edsoo.ru/CSBNGDUCS

31

Oco00EeHHOCTH XUMAYECKUX CBOWCTB
CTHpOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Pemenne pacu€THbIX 3a71a4 Ha
OIIpEJICJIEHUE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOTO BEILECTBA

https://m.edsoo.ru/QFKSRGCXW

33

CriocoOpl MosTyuyeHus: U MpUMEHEHUe

https://m.edsoo.ru/2VKLXNJZ4




apeHOoB

34

T'enernyeckas cBsI3b MCKOY
Ppa3iIMUHbIMU KJIaCCaMU
YIIEBOJOPOIOB

https://m.edsoo.ru/1X7QMS5ST7F

35

PacuéTel Mo ypaBHEHUSAM XUMHUYECKUX
peakuuii. CuctemaTuzamus u
0000111eHNE 3HAHUH T10 TEME

https://m.edsoo0.ru/9VBZTY4PI

36

[Tpuponnsiii ra3. [lonyTHble HE(TAHBIE
rasbl

https://m.edsoo.ru/CK1CUWWEFN

37

KaMeHHBIH yTrosib U IPOIYKTHI €T0
nepepadoTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedts 1 ciocobs! e€ nepepaboTKu.
[TpumeHeHre TPOTYKTOB TIepepadOTKU
HepTH

https://m.edsoo.ru/ORE9Y2CYG

39

TI'enetnyeckas cBsI3b MCKOY
Pa3iIMYHBIMU KJIaCCaMU
YIIEBOJOPOIOB

https://m.edsoo.ru/HQ22U8ZHE

40

["aslorenonpoun3BoIHbIE
YIJI€BOAOPOAOB: IIEKTPOHHOE
CTPOEHUE; PEaKIH 3aMEIEeHUs
rajoreHa

https://m.edsoo.ru/XX94BSSGR

41

JlelicTBHE 1Ien0YeH Ha
rajoreHnpOU3BOIHbIE.
BzanmogeiicTBre quraaoreHaaKaHoOB C
MarHueM U [UHKOM

https://m.edsoo.ru/FF11CTQKA

42

CucreMatusanus 1 0000IeHNE 3HAHWH

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




o paszaeny "YriaeBoaopoab!"

43

KonTponbHas pabota no teme
"YrneBonpopoast"

https://m.edsoo.ru/EJH90TTS0

44

[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHH psiJl, oO1as
dbopmyna, CTpoeHHE MOJIEKYII,
M30Mepusi, HOMEHKIIaTypa,
Kiaccudukanus, pu3nyeckre cBOMCTBa

https://m.edsoo.rv/IINSKPMLB

45

XHUMHUYECKHE CBOMCTBA MMPEACIIbHBIX
OAHOATOMHBIX CIIMPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoObl osTyyeHHst 1 MPUMEHEHUE
OJTHOATOMHBIX CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTeie 3¢ upsl: HOMEHKIIaTypa U
HU30MepHsl, 0COOCHHOCTU (PUBNYECKUX U
XUMHUYECKUX CBOUCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaromMHsble€ CIMPTHI:
STUJIEHTIIMKOJb U TIIMLEPUH, UX
¢u3nyecKkrue 1 XuMHUYECKHE CBONCTBA

https://m.edsoo.rt/KMYAE65AX

49

CriocoObl MosTydyeHus: ¥ MpUMEHEHUe
MHOTOAQTOMHBIX CIIUPTOB

https://m.edsoo.ru/EU9L4B5H6

50

®deHo: CTPOCHHE MOJIEKYIIHI,
¢busnueckue cBoiicTBa. TOKCUYHOCTH
¢dbenomna

https://m.edsoo.ru/0117TP1EX

51

XumMuyeckue cBoiicTBa (heHona

https://m.edsoo.ru/DRURODFRJ

52

CriocoObl MosTyueHus: ¥ MpUMEHEHUe
¢dbenomna

https://m.edso0o.ru/60B9BOAKU




53

ITpakTuyeckas pabota Ne 2. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"Crupthl 1 GpeHobl"

https://m.edsoo.ru/SHIGNHMGK

54

CI/ICTeMaTI/BaI_[I/ISI )51 O606H_ICHI/IG 3HaHUH
10 TEMC

https://m.edsoo.ru/J7BOQQOWB6

55

AJ'[BZ[GFI/IZ[LI M KCTOHBIL: 3JICKTPOHHOC
CTpOEHHE KapOOHUILHOU IPYIIIbL;
TOMOJIOTUYCCKUE PAIBI, 06111a$1
¢dbopMyIna, n30Mepusi U HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

ANbIeruipl ¥ KETOHBI: (PU3NUECKUE
CBOWCTBA; PEaKIUU MPUCOCTUHEHUS

https://m.edsoo.ru/FTMHFTV8V

57

PeaKI_II/II/I OKHCJICHHUA U KAYCCTBCHHBIC
pC€aKkuuu aJIbACTUA0B U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

CnocoObl MOJIYYCHUS aJIbACTUIOB U
KETOHOB

https://m.edsoo.ru/KOSEDQOZNC

59

OaHOOCHOBHBIE Npe/IEIbHbIE
KapOOHOBBIE KMCIIOTHI, 0COOCHHOCTH
CTPOCHUS UX MOJIEKYII

https://m.edsoo.ru/3AG3IMM12R

60

N3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX (PU3UYECKHE
CBOMCTBA

https://m.edso0o.ru/88RK8HSL4

61

XHAMHMYECKUE CBOMCTBA MPEACIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

https://m.edsoo0.ru/FG799CL7C

62

Oco6eHHOCTH CBOMCTB MypaBbUHON
KHUCIO0THI. MHOr0o0Opa3ue kapOOHOBBIX
KHUCJIOT

https://m.edsoo.ru/NCRPAK4ZQ




63

Oco6eHHOCTH CBOMCTB: HEMPEAEIbHBIX
Y apOMAaTHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIAPOKCHUKAPOOHOBBIX
kucnot. [IpencraBurenu BbICIINX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/PO7B20AZG

64

IlonsTue o IMPONU3BOAHBIX Kap6OHOBI>IX
KHUCIIOT

https://m.edsoo.rut/ASMQKWRS52

65

CriocoObl MosTydeHus: U MpUMEHEHUe
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/ZY83U8721

66

CnoxxHbIe 2(UPBI: TOMOJIOTHIECKUT
psn, obmas opmysa, U30MepHus U
HOMEHKJIaTypa

https://m.edsoo.ru/4C5QIMALE

67

dusznyeckre U XUMUYECKHE CBOUCTBA
3¢upoB

https://m.edsoo.ru/TCJIGEW2K6

68

Pemenue pacu€THbix 3a1a4: 110
YPaBHEHUIO XUMUYECKOW PEaKLUU, HA
omnpeeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPraHMYeCKOro BEIIECTBA

https://m.edsoo0.ru/K512Q0HVD

69

ITpakTruyeckas padota Ne 3. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4d 110 TEME
"KapOoHoBbIe KUCIOTHI. ClIOKHBIE

3¢upst"

https://m.eds00.ru/OGEJG1Z60Q

70

XKupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOICTBA (THAPOIU3)

https://m.edsoo.ru/9SIVVGAD3

71

Oco0eHHOCTH CBOMCTB KUPOB,
COACPpIKAIINX OCTAaTKU HEMIPCACIIbHBIX

https://m.edsoo.ru/HAIOMQYA6




JKUPHBIX KUCIIOT. }KI/IpH B IIpUpOAC

72

Mpbla KaKk COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBHUE.
[ToHsATHE O CHHTETHYECKHX MOIOIIHX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLO9UE?7

73

I'enernyeckas CBSI3b yII€BOIOPOAOB U
KHCIIOPOJICO/IEPKAILUX OPraHNYECKUX
BELIECTB

https://m.edsoo.ru/ASFISXVSU

74

Pacu€tel o ypaBHEHUSAM XUMHUYECKUX
peakuui

https://m.edsoo.ru/LZ5VLL2BX

75

CI/ICTeMaTI/BaI_[I/ISI 151 O606H_ICHI/IG 3HaHUH
10 TEMC

https://m.edsoo.ru/SSWMSEF7D7

76

OO6mrast xapakTepUCTHKA YTJIEBOJIOB U
KiaccuuKalus yrieBooB (MOHO-,
TU- 1 TIOJTUCaxXapu/bl)

https://m.edsoo.ru/01RIX8HGR

77

Momnocaxapusl: puU3NIECKHE CBOMCTBA
Y HaXOXJIEHUE B TIPUPO/IE

https://m.edsoo.ru/SDKMBGIF6

78

[IpumeHeHue roKo35bl, €€ 3HaUeHuE B
KHU3HEAESITeIbHOCTU OpraHn3Ma

https://m.edso00.ru/6LS9BLN9Q

79

Z[I/ICaXapI/II[LIZ caxapo3a, MaJIbTO3a U
nakTo3a. Haxoxaenue B npupoaec u
MPUMCHCHUC TUCAXAPHUIOB

https://m.edsoo0.ru/0YDXJOOUH

80

[Tonmcaxapuasl: CTpoeHHE
MaKpoMoJIeKyJ, pusnueckue u
XMMHYECKHE CBOICTBA, IPUMEHEHHE

https://m.edsoo.ru/52Z6 UKUNG

81

[TousiTue 00 HCKYCCTBCHHBIX BOJIOKHAX

https://m.edsoo.ru/CPO60DRNM




82

Pemenue PACUYCTHBIX 3aa4 Ha
OIIPEACIICHUC OJIN BbIXOAA ITPOAYKTA
peaKkuuu OT TCOPCTUUCCKU
BO3MOJXHOI'O

https://m.edsoo.ru/FVQ99R8JH

83

Cucremaru3zaius u 0000IIeHNEe 3HAHUN
0 pa3zaemy

https://m.edsoo.ru/YTA71SOGH

84

KonTponbhas pabota no teme
"Kucnopoacoaepkaiue opraHu4ecKme
COeTMHECHUS"

https://m.edsoo.ru/40Z2T3216M

85

AMUHBI: KaccuuKanus, CTpoeHUE
MOJIEKYJI, o01mas popmyna, usomepusi,
HOMEHKJIAaTypa U (pU3NYECKue CBOMCTBA

https://m.eds00.ru/64T9T10ZV

86

XUMUYECKUE CBOMCTBA alHPaTHIECKUX
aMUHOB

https://m.edsoo.ru/MYC4DL1GD

87

Anunua: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XMMHUUYECKHUX CBOWCTB
aHUJINHAa

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoObl osTyyeHHst 1 MPUMEHEHNE
anu(paTHYECKUX aMHUHOB

https://m.edsoo.ru/LCF82MVKH

&9

AMMHOKHCIIOTBI: HOMEHKJIaTypa 1
nzomepusl, (pu3nuecKue CBOICTBa.
OTtnenpHBIE IPEICTABUTENH O
AMUHOKHCIIOT

https://m.edsoo.ru/RQIQFGFVC

90

XuMHUYecKre CBOMCTBA aMUHOKHCIIOT,
HUX OMOJIOTMYECKOE 3HAUYCHUE
aMUHOKHUCITOT. CUHTE3 U THAPOIH3

https://m.edso0.ru/I16QZ981X7Z




IOCIITHI0B

91

benku kak npupoHbIe TOTUMEPHI;
CTPYKTYpHI O€JIKOB

https://m.edsoo0.ru/C031GD96B

92

XUMHUYECKHAE CBOMCTBA OEIKOB

https://m.edsoo.ru/6 7MDSJICA

93

A3oTcojepikalue reTeponnKInIecKrue
coenuHeHus. HykienHOBbIe KUCIIOTHI:
COCTaB, CTPOCHUE U OMOJIOTHYECcKast
poJib

https://m.edsoo.ru/6 A9USJK1G

94

[IpakTuueckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 3a7[ad 110 TeMe
"A3oTcoiepKalie OpraHu4ecKue
COEUHEHUS"

https://m.edsoo.ru/NC46Z2YR7

95

[IpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4d 110 TEME
"PacriozHaBaHuE OPraHUYECKUX
coeqrHeHnn"

https://m.edsoo.ru/4GSLO35TE

96

KonTponbhas pabota no teme
"A3oTcoepKalie OpraHn4ecKue
coeuHeHus"

https://m.edsoo.ru/R69Q6G8OU

97

OCHOBHBIE TTOHSITUS XUMHHU
BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/II\/JI n
MCTOABI UX CUHTE3a —IIOJIMMCPU3 Al
H IIOJINMKOHACHCAIIUA

https://m.edsoo.ru/7SVQS1I0N

98

[Tmactmaccel. YTunusanus u
nepepadoTKa MiIacTUKa

https://m.edsoo.ru/1U7EQ648Y

99

DnacToMepbl: HaTypaJlbHbII

https://m.edsoo0.ru/SO6ALFPLY




CUHTCTUYCCKUC KAYTYKHU. Pes3una

100

BonoxkHa: HatypanbHBIE,
HNCKYCCTBCHHBIC, CUHTCTHYCCKUC.
HOJ’II/IMepLI CIICNHUAJIBbHOI'O Ha3HAYCHU A

https://m.edsoo.ru/DQOJRVK4H

101

[IpakTuueckas padora Ne 6. Pemenue
BKCHepI/IMeHTaIII)HBIX 3a1a4 I10 TCME
"Pacno3HaBaHue miacTMacc U
BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O00011IeHIE U CUCTEMATHU3AIUS
M3y4EHHOI'0 MaTepuaia o Teme
"BBICOKOMOJIEKYJISIPHBIE COETUHEHUS"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102




11 KIIACC

KoanuyecTBo 4acoB

Jdara
Ne Kontpo | IIpakrun DJIeKTPOHHBIEe HH(POBbIE
Tema ypoka H3y4
n/n Bcero JIbLHBIE yecKue CHHS 06pa30BaTeJII)HbIe PECYPChI
pabotel | padoTHI

AtoMm. CocTaB aTOMHBIX fJIEP.

1 . 1 https://m.edsoo.ru/NOPBJ3G7J
XUMHUYECKUN 3JIEMEHT. M30TOTBI
CrtpoeHnue 3JIeKTPOHHBIX 000JI0UeK

2 P P 1 https://m.edsoo.ru/9MTBPF8US
aTOMOB, KBAHTOBBIC YHCIIA
Knaccudukarms XuMu4IecKux 3J1€MEHTOB

3 ¢ 1 https://m.edsoo.ru/MDGLT301C
(s-, p-, d-, f-21€MEHTHI)
Pacnpenenenue 371eKTpOHOB MO ATOMHBIM

4 P P 1 https://m.edsoo.ru/HN5SVIRET?2
opouTanIIM
ONeKTpOHHBIE KOH(UTYpAIIK aTOMOB

5 9JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 https://m.edsoo.ru/56M011PUG
COCTOSTHUM
DIIEKTPOHHBIE KOH(PUTYpAIIMH HOHOB.

6 p uryp 1 https://m.edsoo.ru/3ZORH4PQL
DIEeKTPOOTPULIATETLHOCTh
[Iepnoanueckuii 3aK0H U
[Tepuoanueckast cuctreMa XUMHUYECKUX

7 1 https://m.edsoo.rt/RRTS1FRBD
anemeHToB JI. . Meneneena, CBA3b C
COBPEMEHHOM TeOpuel CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB

8 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 https://m.edsoo.ru/M2BG8LQGU
HMU TIPOCTHIX M CIIOKHBIX BEIIECTB 0




rpymnmnam 1 nepuoaam

CucreMarusanus 1 0000IIEHUE 3HAHUN
10 TEME

https://m.edsoo.ru/FOHYMABMC

10

Buapl xumudeckoit cBsa3u. MexaHu3Mbl
00pa3oBaHus KOBAJIECHTHOM CBSI3H.
Bonoponnas cBsi3b. MexMOIIEKyIIIpHbIE
B3aNMOJICHCTBHSA

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTB M BaJeHTHBIE
BO3MO>KHOCTH aTOMOB. CBs3b
3JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C X
FeOMETPUUECKUM CTPOECHUEM

https://m.edsoo.ru/FLOBCCB2E

12

Hpe,I[CTaBJ'ICHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKIJIATypa

https://m.edsoo.ru/PNUHMOOPS

13

BemectBa MOJICKYJIAPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS. Tunel
KPUCTATINICCKUX PCIICTOK U CBOMCTBaA
BCIICCTB

https://m.edsoo.ru/40CASLVY3

14

[TonsiTHE O TUCNIEPCHBIX CUCTEMAX.
[TpencraBieHne 0 KOJIIOUIHBIX
pacTBopax

https://m.edsoo.ru/8QWSNJMIO

15

WctunHble pacTBOPHI: HACBILIEHHBIE U
HEHACBIIIEHHbIE, PACTBOPUMOCTb.
Kpucramnnoruaparsl

https://m.edsoo.ru/MI2GZKI8B

16

CniocoObl BbIpayKe€HUsI KOHIIEHTPALU!
pacTBOpOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenne 3ama4d ¢ UCIIOJIB30BaHUEM

https://m.eds00.ru/9YYGI9X6FN




MNOHTHH "MaccoBas J0JIsl paCTBOPEHHOTO

nn

BCIIECTBA , MOJIAPpHAA KOHI_ICHTpaI_II/ISI"

18

Knaccudukanms 1 HOMeHKIaTypa
HEOPraHUYECKUX BEUIECTB

https://m.edsoo.ru/Y3JUK9IMC4

19

CucreMmarusaius U 0000IIeHUE 3HAHUN
10 TEME

https://m.edsoo.ru/7LEFEQOFMS5

20

KonTponbnas pabota mo Temam
"Crpoenue atoma. llepnonnuecknii
3akoH u [lepuoandeckas cucrema
XUMHUYECKHX 3JieMeHTOoB [[. 1.
Menneneena", "CtpoeHue BeliecTna.
MHoroo6pa3ue BemiecTs"

https://m.edsoo.ru/SARJUK9HZ

21

Knaccugukarus XuMH4ecKux peakiui B
HEOPraHWYECKOW U OpraHUYeCKON
XUMHUH. 3aKOH COXPAaHEHUS MacChl
BEII[ECTB; 3aKOH COXPAHEHHUs U
IIPEBPALLECHNS YJHEPTUU IPU XUMHUYECKUX
peaKkusax

https://m.edsoo.ru/ZOMZMSEREE

22

TenoBbie 3¢ HEKTH XUMUYECKUX
peakuuil. TepMoxumMudeckne ypaBHEHUS

https://m.edsoo.ru/9TSXHFMT4

23

Breraucnenus no YpaBHCHHUAM
XUMHNYCCKUX peaKuHﬁ nu
TECPMOXUMHYCCKUM YPAaBHCHUAM

https://m.edsoo.ru/VSWAVUXOH

24

CKOpOCTh XMMHYECKOHN pEeaklyH, €€
3aBHCUMOCTB OT Pa3IMUHBIX (PAKTOPOB.
Karanus u xkatanu3aropsl

https://m.edsoo.ru/DSEHNDI9EL




25

I'omoreHHsbIC U IFETCPOrcHHBIC pCAKIINHN

https://m.edsoo.ru/RN8POZ7YO

26

[IpakTuueckas pabora Ne 1 o Teme
"BnusiHue pa3inyHbIX PaKTOpOB HA
CKOPOCTh XUMUYECKOU peakiun"

https://m.edsoo.ru/NGQO05JTY7

27

OO6paTuMble 1 HEOOpaTUMBbIE PEAKILIUH.
XUMHUYECKOE PABHOBECHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[TpakTnyeckas pabora Ne 2 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
II0JIO’KEHNE XUMHUYECKOTO paBHOBeCHUS "

https://m.edsoo.ru/UMB65DAVK

29

QHGKTpOHI/ITI/IquKaH JAucconuanusi.
CuibHEIC U c1a0bIe QJICKTPOJIUTHI.
CreneHb Aucconranumn

https://m.edsoo.ru/SUIMTOHPO

30

HNonnoe npoussenenue Bojbl. Cpena
BOJIHBIX pacTBOPOB. BoxopoaHbIi
noka3zatens (pH) pactBopa

https://m.edsoo.ru/7S6FNI1 YU

31

I'maponus coneit. Peakuuu,
IPOTEKAIOIME B PaCTBOPAX
3JIEKTPOJIUTOB

https://m.edsoo.ru/LSHMAMHLJ

32

[IpakTuueckas padora Ne 3 o Teme
"XUMHYECKHE PEAKIIMU B PACTBOPAX
3JIEKTPOJIUTOB"

https://m.edsoo.ru/RDSCXFMNS

33

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxkHeumme OKUCIuTeNn u
BOCCTAHOBUTEIHN

https://m.edsoo.ru/AF9ATHSZT

34

MeTto/1 3IeKTPOHHOTO (9JIEKTOHHO-
MOHHOTO0) OanaHca

https://m.edsoo.ru/LCSPR4PCZ




3HeKTp0J’IH3 pacTBOPOB U paCIlJiaBOB

35 https://m.edsoo.ru/7UCOBIP3Q
BEILIECTB

36 Pemenue 3agayu pa3nuyHBIX TUIIOB https://m.edsoo.ru/MBRCJ2BHV

37 Pemenue 3aga4 pa3nuyHbIX TUIOB https://m.edsoo.ru/REEKUYHAU
Cucrematu3zaius u 0000IIeHIE 3HAHUIA

38 | B B " https://m.edsoo.ru/O0CUUKMF1
1o TeMe "XUMHUYECKUE PeaKInu
KonTponbHas padota no teme

39 " P P " https://m.edsoo.ru/E120ZSNS2

XHUMUYECKUE PEAKIINU

[TonoxeHne HEMETAIIOB B
[Tepuoanueckoit cucreMe XMMHUYECKUX

40 snemenToB JI. . Menneneesa u https://m.edsoo.ru/S2TIIG534
O0COOEHHOCTH CTPOEHHS UX aTOMOB.
®u3nYeCKre CBOKMCTBA HEMETAIIIOB
AnnoTponusi HEeMETauIoB (Ha IpUMEpPE

41 P ( PHMEp https://m.edsoo.ru/DKHVETX6S
KHCIIOpOJia, cepbl, hocdopa u yrieposa)
Bonopon: nonyuenue, puznueckue u

42 AOPOA yqv ¢ https://m.edsoo.ru/EOAB3TJZ2
XUMHUYECKHe CBOMCTBA. [ uapusl
["anmoreHbl: HaX0XAEHHUE B IPUPOJIE,

43 CrocoObl NOTY4YEHHUs, PU3NUECKUE U https://m.edsoo.ru/SESM200XT
XUMHUYECKHE CBONCTBA
l'anorenoBomopoasl. Baxuernme

44 KHCJIOPOACOAEPIKAIINE COCTUHEHUS https://m.edsoo.ru/FWWH6A36]
TaJIoTeHOB
JlaGopaTopHble U IPOMBIILJIEHHBIE

45 CIOCOOBI MOJTyYEHHUsI TaJIOTEHOB. https://m.edsoo.ru/ULSR2ZWQ2T

[IprMeHeHue rajJoreHoB U ux




COeIMHEHUN

46

[IpakTuueckas padora Ne 4. Pemienue
HKCIEPUMEHTAIBHBIX 3a71a4 110 TEMe
"T"anmorensr"

https://m.edsoo.ru/VJHPYU202

47

Kucnopon: nabopatopHsie u
IPOMBIIIJICHHBIE CIIOCOOBI MTOTyYSHHS,
duznyecKkne 1 XUMUYECKHE CBONCTBA.
O3oH. [IpumeHeHune Kuciopoaa v 030Ha

https://m.edsoo.ru/SLQHHICFF

48

OKCI/II[BI " NIEPOKCUBL

https://m.edsoo.ru/4AMRVPMQAI

49

Pemenune 3amau Pa3JINYHbIX TUIIOB

https://m.edsoo.ru/Q8L50HZYY

50

Cepa: Hax0XJIeHUE B MPUPOJIC, CTTOCOOBI
MoJIy4CHMU, (1)H31/I‘-I€CKI/I€ U XUMHUYCCKUC
CBOMCTBA

https://m.edso00.ru/3JASFNQQOQK

51

CepoBoaopo, Cybpusl

https://m.edsoo.ru/PMO9PHT23

52

Kucnoponconepxamye coeAMHEHNS
cepbl. OCOOEHHOCTH CBOMCTB CEPHOI
KHCJIOTBI

https://m.edso00.ru/8TN3SZ505

53

[TpakTtuyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Cepa u eé coenuHeHus"

https://m.edsoo.ru/9S76ZZRFW

54

A30T: Hax0X/IeHHE B IPUPOJIE, CIIOCOOBI
NOJTy4yeHUsl, PU3NYECKUE U XUMUYECKHE
cBOWCTBa. AMMHAK, HUTPU/IbI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnoponconepxaniue coeuHeHUs
azora. OcoOOEHHOCTH CBOMCTB a30THOMU
KHCJIOTBI

https://m.edsoo0.ru/271860BC3




56

[TpuMmeHeHne a30Ta U €ro COETUHEHUI.
A30THBIE y10OpeHUs

https://m.edsoo.ru/MO1P034QF

57

®dochop: HaXOKIEHHUE B IPUPOJE,
CIOCOObI MOTy4YeHUSs], PU3NYECKUE U
xuMuyeckue cporictBa. dochubr u

dochun

https://m.edsoo.ru/PXZ01ZQS0

58

Oxkcuasl hochopa, pochopcoaepxariue
kucaoTbl. Conu pochopHON KUCTOTHI

https://m.edsoo.ru/00ZT28DNQ

59

[Tpumenenue pochopa u ero
coeauHeHuil. @ochopHble ya100peHus

https://m.edsoo0.ru/99E3JYYTM

60

[TpakTtuyeckas padora Ne 6. Pemenue
9KCHEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A30T u pochop 1 ux coenuHeHU"

https://m.edso0.ru/97LCBY XY?2

61

VYrnepoa: HaX0XAEHUE B IPUPOJE,
AITOTPOITHBIE MOIU(DUKALINY;
dbuznyecKkrue 1 XuMUYECKIe CBONCTBA,
MIPUMEHEHUE

https://m.edsoo.ru/IWDS30TDR

62

Oxkcun yrnepona(Il), okeun
yraepona(IV), yrombHast kuciora u eé
COJIH

https://m.edsoo.ru/6DLNTI13TE

63

Pemenne 3a71a4 pa3JIMYHbIX THIIOB

https://m.edsoo.ru/PQWKCINJX

64

KpemHnii: HaxoIeHue B IPUPOJE,
CIOCOObI MOTy4YeHUSs, PU3NYECKUE U
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

Oxkcun kpemuausi(I1V), kpemHueBas
KHUCITIOTa, CHIIUKATHI

https://m.edsoo0.ru/NTQOS329K




HpI/IMeHeHI/Ie KpEMHUS U €T0

66 coenuHeHui. CTEKII0, ero NoJyuyeHue, https://m.eds00.ru/IXJ00600T
BU/JIbI CTEKJIA

67 Pewrenue 3ana4d pa3an4HbIX TUIIOB https://m.edsoo.ru/S5319XD1S
CucremaTuzanus 1 00001IeHNE 3HAHUI

68 " 1 " - https://m.eds00.ru/QCSGMOTES
o TeMe "HemeTamibl
KonTponbHas pabota mo Teme

69 " P " P https://m.edsoo.ru/VPSTFCAFI

Hewmerannsl

AHanu3 pe3yabTaToB KOHTPOJIbHON

70 pesy P https://m.edsoo.ru/LAOAONSJ7
paboThI, KOPPEKITUs OMHUOOK
[Tonoxenue metamios B [leproanyueckoit
CHUCTEME XMMHUYECKUX IJIEMEHTOB.

71 https://m.edsoo.ru/57FR91QP1
Oco0eHHOCTH CTPOEHUS SJIEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB
OO6mue ¢puznueckre CBOMCTBA METAIIOB.

72 [IpuMeHeHne MeTaIoB B OBITY U https://m.edsoo.ru/ICNOR6AKW
TEXHUKE

73 Cnnasel MetaiioB. Kopposust metanioB https://m.edsoo.ru/1V3XS7FXT

74 Pewienue 3ana4d pa3au4yHbIX TUIIOB https://m.edsoo.ru/HCZY575D9
DNEKTPOXUMHUYECKUH psijl HANIPpSKEHUH

75 MeTauioB. OO0IIMe CIOCOOBI MOTYYEHUS https://m.edsoo.ru/SWILF3YLW
METaJIOB
OO61as xapakTepucTika MeTamioB [A-
rpynnsl [leppoandeckoi cuctemMbl

76 124 pHo https://m.edsoo.ru/WAVWNSJSE

XUMHYECKHX A1eMeHToB. Hatpuii n
KaJIMii: mojy4eHue, pusnueckue u




XUMHNYCCKUC CBOﬁCTBa, IMPUMCHCHUC
IMPOCTBIX BEHIECCTB U UX COE€UHEHUI

77

O6mias xapakrepuctuka metaiuioB [1A-
rpymmsl llepruoanyeckoi cucteMbl
XUMHYECKHUX AJIEMEHTOB. Maruuii u
KaJbIUil: ody4YeHue, pusndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCAUHEHUN

https://m.edsoo.ru/Q4YBTZ3RY

78

JKEcTKOCTH BOABI U CIIOCOOEI €6
yCTpaHEHUS

https://m.eds0o0.ru/609WLKNTN

79

AIOMUHUN: TIONTyyeHue, pUu3ndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSIBQ6

80

AmdotepHble cBOICTBa OKCHJIA U
TUIPOKCHUIA aTFOMUHUS,
TUIPOKCOKOMITJIEKCHI aJTFOMUHUS, UX
IpUMEHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

Pemienune 3amau Pa3JIMYHBIX TUIIOB

https://m.edsoo.ru/ZCTJX7CQ3

82

[TpakTtuyeckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"MeTaJlibl IJIaBHBIX OArpyH”

https://m.edsoo.ru/ZR9H28T3K

83

OO6m1as XxapakTepUCTUKA METAIIIOB
no0ouHbIX noarpynn (b-rpymnm)
[Teproanueckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duznyeckre U XUMUYECKHE CBOMCTBA
XpoMa M €ro COeIMHEHUN, X

https://m.edsoo.ru/EMH85BOQNN




IMPUMCHCHUC

85

Baxwueiine coenMHEHNUS] MapraHia.
[IepmaHranar xanus, ero
OKHCIIUTENbHBIE CBOWCTBA

https://m.edsoo.ru/TVZPFX8X4

86

dusnueckue n XUMUYECKHUE CBOMCTBA
JKenesa u ero coenuHeHui. llomydenue u
MIPUMEHEHHUE CIIAaBOB KEJe3a

https://m.edsoo.ru/71YSMIGSD

87

duznueckre 1 XUMHYECKHE CBONCTBA
MEJIU U €€ COeIMHEHU, UX IPUMEHEHNE

https://m.edsoo0.ru/GET2L9K3X

88

duszndyeckre ¥ XUMHUYECKHUE CBOMCTBA
IIMHKA ¥ €ro COeAUHEHUH, NX
pUMEHEHUE. | UIPOKCOKOMIIEKCHI
HUHKA

https://m.edso00.ru/O4C5QKBE]J

89

[Tpaktuyeckas padora Ne 8. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Mertasiel MOOOYHBIX moArpymm"”

https://m.edsoo.ru/BAJAYWS&82G

90

Pemenne 3a7a4 pas3JIMYHbIX THIIOB

https://m.edsoo.ru/EI77TEUHQZ

91

O0001IEeHNE U CUCTEMATA3ALAA
W3YYCHHOTO MaTepuaa 1o TeMe
"Merayuer"

https://m.edsoo.ru/NHKRDJUTS

92

KonTponbHas pabota mo Teme
"Mertamibr"

https://m.edso0.ru/4Z62V30B1

93

AHanu3s pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIHs OMNOOK

https://m.edsoo.ru/KGZ0DOKTT

94

Poab xuMuu B obecrieueHuu
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA.

https://m.eds00.ru/SST5SRWKSS&




ITonsTue o HAayYHBIX METOJAaX
HCCICa0BaHUA BCIICCTB

Haqume MMPUHIMIIBI OpraHu3aluu
XUMHYCCKOIo IMpOn3BOJACTBA.

95 1 https://m.eds00.1u/V4Y20WSUR
[TpombIiIeHHBIE CTIOCOOBI MOTYYEHUS
Ba)KHEHIIINX BEIIECTB
XUMHYECKOE 3arpsa3HeHNe OKpYKalomen

96 p Py Hl 1 https://m.edsoo.ru/HFYWAQIVW
CpEelbl U €T0 MOCIIEICTBUS
XUMHA U 3I0POBLE YETIOBEKA.

97 AP 1 https://m.eds00.ru/992MUF415
JlexapcTBeHHBIE CpEACTBA
Xumus numy. Pons xumMun B

98 Hl . 1 https://m.edsoo.ru/BTM3AEKNW
00€eCIIeUeHN Y MTUILEBON OE30ITaCHOCTH
KocMmetnueckue u mapdroMepHbie

99 Po p 1 https://m.eds00.ru/0V85PPBKW
cpenctBa. beiToBast Xxumus
XuMHS B CTPOUTENBCTBE. BaxkHeimme

100 CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE 1 https://m.edsoo.ru/SFX2N2T3J
MaTepHuabl
XHUMHSA B CEILCKOM XO3SIUCTBE.

101 Opranuyeckue 1 MUHEpaJIbHbIE 1 https://m.edsoo.ru/YY395RQAJ
ynoOpeHus
Cucremaruzanus U 0000IeHNe 3HAHUHA

102 H B 1 https://m.edsoo.ru/IGMSCP0OK9
10 TEME

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







HHPOBEPAEMBIE HA ETD 10 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON MTPOI'PAMMBI CPEJTHEI'O OBILEI'O
OBPA30BAHUA

Kon
nposepsie
MOro
TpeOoBaH
ust

IIpoBepsiembie TPeOOBAHUSA K NMPEAMETHBIM pe3yJbTaTam
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbI CPeIHEro
o0uero odopazoBaHus

BJ'IaI[CHI/Ie CHCTEMOM XMMHUUECKUX 3HaHPII>i, KOTOpasA BKIO4YacCT:

1.1

OCHOBOIOJIATAIONINE TOHATHA (XUMHYECKHI DIIEMEHT, aTOM,
M30TOMBI, 3JEKTPOHHAs 000J04YKa aToMma, §-, p-, d-3JIEKTPOHHbBIE
opOWTaT aTOMOB, OCHOBHOE M BO30YXKIEHHOE COCTOSHUE aToMa,
MOH, MOJEKYJa, BaJCHTHOCTb, JJICKTPOOTPHLATEIHHOCTh, CTEHECHb
OKHCJICHHS, XMMHYecKast CBs3b (OG- M T-CBSI3b, KpPaTHbBIC CBS3M),
ruOpuan3aiysl aTOMHBIX OpOUTaNiel, KpUCTaJUIMYecKas peléTka,
MOJIb, MOJISIpHasT ~ Macca, MOJSApHbIA  00BEM,  MoOJsipHas
KOHIIGHTpALUs, PacTBOpbl (MCTHHHBIEC, AHUCIEPCHBIE CHCTEMBI),
KPUCTAJIOTUAPATBI,  yIJIEPOAHBIN  CcKeneT, (yHKIUOHAJIbHAS
rpynna, pagukai, H30Mepbl, CTPYKTypHas ¢dopmyla, H30Mepus
(cTpyKTypHas, reoMeTpHu4IecKas (umc-, TpaHCU30MeEpHusl),
TOMOJIOTHUECKUH PsiZl, TOMOJIOTH, YTJIEBOJOPOJbI, KHCIOPOA- H
a30TcojiepKalllie COeIUHEeHHsI, OMOJIOrMYeCKH aKTUBHBIE BEUIECTBA
(yrneBoabl, JKUpBI, O€JKH), MOHOMEp, IOJHUMEp, CTPYKTypHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COCIUHEHUS, KPEKUHT, pUGOPMHUHT,
TUIIBl XUMHUYECKUX PEAKUUN (OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIE,
9K30- U JIHAOTEPMUYECKHE, PEAKIMH HOHHOTO OOMEHa, TOMO- U
reTeporeHHble, O0OpaTMMble W  HEOOpaTUMbIE),  PacTBOP,
AJIEKTPOJIUTHI, HEAJIEKTPOIHTHI, SJICKTPOIUTHUYECKAS AUCCOLMAIINS,
CTETeHb TUCCOIMALINN, OKUCIINTENb, BOCCTAHOBHUTEb, HJICKTPOIIN3,

CKOPOCTb XHMHYSCKOM pC€aKknuu, XUMHU4YCCKOC paBHOBeCI/Ie)

1.2

TEOPUH U 3aKOHBI (TECOPUS XUMHUYECKOTO CTPOEHHUS OPTraHUYECKUX
BemiectB  A.M.  byriepoBa, Teopus  AJIEKTPOIUTHYECKOU
nuccounanuu, Ilepmoamyeckuit 3akon [[.M. MenneneeBa, 3akoH

COXpPAaHCHUA MaCCH), 3aKOHOMCPHOCTH, CHUMBOJIMYECKUMN  SI3BIK




XUMHHU, MHUPOBO33PCHUYCCKUEC 3HAHHUA, JICKAIME B  OCHOBC
IIOHUMaHUA MPUYUHHOCTH U CHUCTEMHOCTH XHUMHYECKUX HBHGHHﬁ,
COBPCMCHHBIC NIPCACTAaBJICHUA O CTPOCHHWHN BEIICCTBA HAa aTOMHOM,

MOJIEKYJIIPHOM U HAaJAMOJIEKYJISIPHOM YPOBHSX

1.3

npeaACTaBJICHUA (6] MCXaHU3Max XHUMHUYCCKUX peaKI.[HfI,
TCPMOAUHAMHUYCCKUX HW KHUHCTUUYCCKHUX 3aKOHOMCPHOCTAX HX

IIPOTECKAHUA, O XUMHUYCCKOM PABHOBECHH, JUCIICPCHBIX CUCTEMAX

1.4

(dakToNOrMuecKrue CBEJCHHS O CBOMCTBAaX, COCTaBe, MONYyYECHUU U
0€30I1acCHOM  HCTIOJIb30BAaHUM BAXKHEHIIMX HEOPTaHWYECKUX |
OPTraHWYECKUX BEIIECTB B OBITY W MPAKTHYECKOH IEATECILHOCTH

YCJIO0BCKa

1.5

o0Imye Hay4yHble HPUHLUIBI XHMHUYECKOTO IPOU3BOACTBA (Ha
IIpUMepEe IPOU3BOJCTBA CEPHOM KHCIOTHI, aMMMaKa, METAHOJIA,

nepepaboTKu HePTH)

CdhopMupoBaHHOCTH YMEHHIA BBISIBIISTH:

2.1

XapaKTCPHbIC IIPHU3HAKKW KW B3aMMOCBA3b H3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBETCTBYIOIIUC IMOHATUA IIPHU OIMUCAHUN CTPOCHHA U
CBOICTB HCOPTaHUYCCKUX W OPraHuvdYEeCKHUX BCIICCTB HU HX

MpEBpAILICHU I

2.2

B3alMOCBA3b XHUMHUYCCKUX 3HAHHUH C IIOHATHUAMU n
OpEaACTAaBICHUAMU OPYIrUX IIpEeIMETOB IJId 0oee 0OCO3HAHHOIO
IIOHUMAHUS W OOBICHCHUS CYIIHOCTU MAaTCpUaJIbHOro CAWHCTBA

Mupa

CdhopMupoBaHHOCTH YMEHHSI UCIIOJIB30BATh:

3.1

HAMEHOBAHUSA XUMHYCCKHX COCIHMHCHUI MCKIAYHAPOAHOI'0 COKO3a
TeOpeTI/I‘IeCKOﬁ u HpHKHaHHOﬁ XHMMHU WU TPHUBUAJIBHBIC Ha3BaHHUs
BCIICCTB, OTHOCAIIUXCA K M3YUCHHBIM KJaCcCaM OPraHHYC€CKUX U

HCOPraHN4YCCKUX COGI[I/IHeHI/Iﬁ

3.2

XUMUYECKYIO CHUMBOJIMKY s COCTaBJICHUS bopmyn
HEOPraHWYECKHUX BELIECTB, MOJIEKYJSPHBIX U  CTPYKTYpPHBIX
(pa3BEpHYTHIX, COKpAaIIEHHBIX U CKEJIETHBIX) bopmyn

OpPraHN4Y€CKUX BCHICCTB

CdopmupoBaHHOCTH YMEHHUS KJIACCUPUITUPOBATH:

4.1

HCOPraHn4CCKUC BCIICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTECPUU T KJ'IaCCI/I(l)I/IKaHI/II/I N3y4a€MbIX XUMUYCCKUX 00BEKTOB




4.2

OPraHn4CCKUC BCHICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHA H

KPUTCPUH T KJ'IaCCI/I(l)I/IKaHI/II/I N3y4aCMbIX XUMUYCCKUX 00BEKTOB

4.3

I10 PA3JIMYHBIM MPU3HAKAM (YUCITYy U COCTaBY PEarupyroliyX BEIIECTB,
TerioBoMy 3(GGEeKTy peaklUuyd, HW3MEHEHUIO CTEMEHEH OKUCICHUS

AJIEMEHTOB, 00PaTUMOCTH PEAKIIMH, YIACTHIO KaTalli3aTopa)

ChopMHupoBaHHOCT,  YMEHHUSI  XapaKTEpU30BaTh  JJIEKTPOHHOE
CTpOECHHE aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHHM) H
MOHOB XMUMHUYECKUX 3yeMeHToB |1 — 4 mepuonoB Ilepuoamueckoit
cuctrembl JI.MI. MeHneneeBa M WX BaJCHTHBIE BO3MOXKHOCTH,
UCIONIb3YSl ~ TOHATUSA  S-, p-, d-DIEKTPOHHbIE  OpOUTaNH,

SHEPreTUYECKUE YPOBHU

ChopmupoBaHHOCTE ~ YMEHHUSL  OOBSICHATH  3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX HUMHU

COCIMHEHMH 110 IIEPUOIaM U IPyIIIaM

ChopMupoBaHHOCTH YMEHHS COCTABJISTh YPABHEHUS XHUMHUYCCKUX

peakuil ¥ pacKpbIBaTh UX CYLIHOCTD:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCPpCACTBOM

COCTAaBJICHHA 3JICKTPOHHOT'O OajaHca 3THX peaKum”I

7.2

YpaBHEHHUS PEAKIMIl Pa3IMYHbIX THUIIOB; MOJHBIE U COKpPAIIEHHBIE
YpaBHEHUsI peaklHUii HMOHHOTO OOMEHa, yYUThIBas YCIOBHS, HpPH

KOTOPBIX 9TH PCAKIIMU UAYT JO KOHIIA

7.3

peaknmii THIpONM3a, peakuuid KOMIUIEKCOooOpa3oBaHUsS  (HA

IIPpUMEPE TNAPOKCOKOMILICKCOB IMHKA U aJ'IIOMI/IHI/IH)

CdopmupoBaHHOCTH YMEHHUS MTOATBEPHK/IATH:

8.1

Ha KOHKPETHBIX MPHMEpax XapakTep 3aBUCUMOCTH PEaKIMOHHOM
CIIOCOOHOCTH OPTaHUYECKUX COCIUHEHHMH OT KPAaTHOCTH W THIIA
KOBQJICHTHOM CBSI3U (G- U T-CBSI3M), B3aMMHOTO BIIUSTHHSI aTOMOB H
IPYII aTOMOB B MOJICKYJIaX, @ TAK)KE OT OCOOCHHOCTEH pealln3aliiu

PA3JINYHBIX MCXAHHU3MOB ITPOTCKAHUA peaKL[I/If/'I

8.2

XapaKTCPHBIC XUMHNYCCKUC CBOICTBa BCIICCTB COOTBCTCTBYIOIIUMHU

OKCIICPUMCHTAMU U 3aIllUCAMU ypaBHeHI/Iﬁ XUMHNYCCKUX peaKquI

ChopmupoBaHHOCTE  yYMEHHS  XapaKTepU30BaTh  COCTaB |
Ba)KHEIIIMEe CBOICTBA BEIIECTB, IPUHAIICKALINX K ONPeIeIEHHBIM
KJlaccaM W TpylmaMm COeIWHEHUN (IIPOCThIe BEIIECTBA, OKCHIBL,

TUAPOKCHUIBI, COJIM; YTJIEBOAOPOJIbI, MPOCThie 3(UPHI, CIHUPTHI,




(beHOJ'IBI, aJIbACTUAbI, KCTOHBI, Kap6OHOBBIe KHUCJIIOTBI, CJIOKHBIC

3(UpBL, JKUPBI, YIIIEBObl, aMUHBI, AMUHOKHCIIOTHI, OCJIKH)

10

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

HUCIIOJIB30BaAHHNECM (bH?;H‘-IGCKHX BCIIMYHH:

10.1

Macchl (00bEMa, KOIMUYECTBA BEIECTBA) MPOJAYKTA PEaKLUU, €CIIU
OJIHO M3 MCXOAHBIX BEIIECTB JIAHO B BHJIE pacTBoOpa C
ONpeACIEHHON MacCOBOM JIOJIEd PACTBOPEHHOIO BEILIECTBA WU

JAaHO B M30BITKE (MMEET MPUMECH )

10.2

MacCOBOM WM 00BEMHOM J10JTH, BBIXO/1a MTPOTYKTA PEAKIIHH

10.3

Ter10BOTO A (deKTa peakiui

10.4

00BEMHEBIX OTHOIIIECHMI Ta30B

10.5

10 HaXOXKICHUIO XUMUYIECKON (POpMyIThI BelecTBa

11

Biagenune cuctemMoil 3HaHMM O METOJAX HAy4YHOIO ITO3HAHMS
ABJICHUM TPUPOJBI, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax M
YMEHHE TPUMEHATh HTU 3HAHUS IMPU  HKCHEPUMEHTAIBHOM
uccijaca0BaHuM BC€IICCTB U AJIA 0OBACHEHHST XUMUUECKUX HBHCHHﬁ,
UMeromux ™MECTo B IpUPOAC, HpaKTI/I‘IeCKOf/'I ACATCIIbHOCTH

YCJIO0BCKa U B HOBCGHHCBHOﬁ KHU3HU

12

CdhopMrpoBaHHOCTh YMEHHS TPUMEHSTH (MCIIOIB30BaTh) 3HAHUS O
COCTaBE M CBOWCTBAX BEIECTB ISl SKCIEPUMEHTAIBHON MPOBEPKU
TUIOTE3 OTHOCUTENFHO 3aKOHOMEPHOCTEH MPOTEKaHUsSI XUMHUECKUX
peakuuii ¥ MPOTHO3UPOBAHUSI BO3MOXKHOCTEH HMX OCYIIECTBIICHUS;
CUCTEMHBIC  XUMHYECKHEC  3HAaHHMS  JUISI  OOBSICHEHUS U
MIPOTHO3UPOBAHMS  SIBJICHWH, MMEIOIIUX ECTECTBEHHOHAYUYHYIO
OpUPOIY; JUIA TPUHATUS TPAMOTHBIX pEIIeHU mpobiieM B

CUTyalluAX, CBA3aHHBIX C XHUMHEH

13

ChopMupOBaHHOCTb ~ YMEHHMsS  IUIAHUPOBaTb M IPOBOJUTH
XUMHUYECKUH D3KCHEPUMEHT (IIOJIyueHUE U M3y4yeHUE CBOMCTB
HEOPraHMYECKUX M OpraHMYeCKHX BEIIECTB, KayeCTBEHHbIC
peakuuu YIJII€BOIOPOAOB pa3IMYHBIX KJIACCOB u
KHCIIOPOACOAEPKAIUX ~ OPraHMYEeCKMX  BEUIECTB,  PCLICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 110 PaClO3HABAHUIO HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB) C COOJIOJCHHEM MpaBUi OE30MacCHOTO

oOpallleHusi ¢ BelIeCTBAaMU U JaOOPAaTOPHBIM O0OpPYIOBaHUEM;




(bOopMyIIMpOBaTh IENH UCCIICOBAHMS; MPEACTABISATh B PA3TUIHON
(dbopMe pe3yapTaThl IKCIIEPUMEHTA, aHATU3UPOBAThH U OLIEHUBAThH UX

JOCTOBCPHOCTD

14

ChopMupoBaHHOCTH YMEHHSI OCYLIECTBISAThH II€JICHANIPABICHHBIN
MOUCK XUMHUYECKOW WH(GOPMALMU B Pa3IMYHBIX HCTOYHHKAX
(HayyHass u ydeOHO-Hay4yHasi JIUTEpaTypa, CpPEICTBa MAacCOBOM
undopmanuu, cetb HTepHer W Opyrue),  KpUTHYECKU
aHaTM3UPOBaTh XUMHUECKYI0 MH(OpMalUIo, mepepadaTbiBaTh €€ U

HCIIOJIH30BaTh B COOTBETCTBHH C IIOCTABIICHHON y4eOHOM 3a/1a4eii

15

ChopMupoBaHHOCTh yMEHHUSI MPOTHO3UPOBATh, AHAIU3UPOBATH U
OILICHUBATh MH(DPOPMAIUIO C TIO3UIIUN IKOJOTHUECKON 0€30MacHOCTH
MOCJICICTBUI ~ OBITOBOM ¥ NPOW3BOJCTBEHHOW  JIEATEIHHOCTH
4eJi0BeKa, CBA3aHHOM ¢ nepepadoTKOM BelecTB; ChOPMUPOBAHHOCTh
YMEHUI OCO3HaBaTh OMACHOCTh BO3CHCTBHS HA KHUBBIE OPIaHU3MBI
ONpeCNIEHHBIX BEIIECTB, MOHUMAsi CMBICI TMMOKa3aTess MpeaebHON
JIOMyCTUMOM KOHIEHTpAIMM, U TOSCHATh Ha TPUMEpPax CIOCOObI
YMEHBUIEHUS] W MPEJOTBPALICHHUS] MX BPEJHOIO BO3JEHUCTBUSA Ha

OpraHusM 4€JI0OBCKa




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
EI'S 1O XUMHUHU

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

TeopeTnyeckue OCHOBBI XUMUHU

1.1

Crpoenue BeriectBa. CoBpeMEHHasi MOJICIb CTPOCHUS aToMa. Pacnipenencnue
AIIEKTPOHOB MO HYHEPreTHYecKUM YypoBHAM. Kiaccupukamuss XUMHUECKUX
aseMeHTOB. OCOOCHHOCTH CTPOCHUS YHEPTETHYECKUX YPOBHEH aTOMOB (s-, p-,
d->nemMeHnToB). OCHOBHOE M BO30YKAEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAS

KoH(uUrypauus aroma. BajleHTHbIE 2JIEKTPOHBI

1.2

Ilepuonuueckas cucrema xumMuueckux osnemeHtoB J[[.M. Menzeneena.
®usnueckuit cmbica [lepuonnueckoro 3akona .M. Menneneesa. [Ipuunnel u
3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB JJIEMEHTOB U HX COCJAMHEHUW I10
nepuojiaM U rpymnaM. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOMCTB MPOCTHIX

BCIIECTB, BOOJOPOJHBIX COGHHHGHHﬁ, BBICHIHUX OKCHUIOB U THAPOKCHUIOB

1.3

BanenTHOCTSE. :‘)HGKTpOOTpI/IHaTGHBHOCTB. CreneHb OKHCIICHUS

1.4

Bunger  xummdeckoit  cBsi3uM  (KOBaJIGHTHAs, MOHHAs, MeETaJJIMYeCKas,
BOJIOPOJIHAsl) M  MeXaHu3Mbl €€ oOpa3oBaHMs. MeXMOJIEKYIsIpHbIE
B3aMMOJCHCTBY. BemecTBa MONEKYJIIPHOIO U HEMOJIEKYJIIPHOTO CTPOCHMSL.
THUIBl KPUCTAIIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA

KPUCTAJUIMYECKON PELIETKU

1.5

Xumuueckass  peakmusa.  Kimaccupukamyss  XMMHYECKUX — peaknvii B
HEOPTraHWYECKOW U OpraHU4YecKO XHUMHH. 3aKOH COXPAaHEHHUS MacChl

BE€IICCTB

1.6

CxopocTb peakiuy, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOPOB

1.7

TemoBsie 3¢ hexThl XUMHUUECKUX peakuuid. TepmoxuMudeckue ypaBHEHH

1.8

OOpatumble peakluy. XUMHYECKOe paBHOBecHe. DakTOphl, BIMSIOIIME Ha

cocTosiHie Xxumudeckoro pasHosecus. [Ipunnun Jle [llarenbe

1.9

DnexTponuTHyeckas auccounanyst. CuibHbIe U ciadble deKTponuThl. Cpena
BOJIHBIX PAcTBOPOB BEUIECTB: KHUCINasg, HeWTpanbHas, IenoyHas. CTemneHb

Juccoryanuu. Peakimyu HOHHOTO obMeHa

1.10

I'maponus coseil. Monnoe mpousBeieHue BojIbl. BomoponaHblii mokaszaTenb

(pH) pactBoOpa

CnocoObl  BbIpaXEHMsSI ~ KOHIEHTPAllMM  PAacTBOPOB:  MaccoBas  JIOJI
pacTBOPEHHOTO BEIIECTBA, MOJISIpHAs KOHIEHTpauus. Hacelennsle u

HEHACBIIICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramioruaparsl




1.12

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC pCaKknuu. HOBC[[GHI/IC BCIICCTB B Cpcaax

C pa3sHbIM 3HAYCHUEM pH MeTO,I[BI SJICKTPOHHOI'O OanaHca

1.13

DNEKTPOIN3 PACTBOPOB U PACILIIABOB COJIEH

OCHOBBI HEOPraHUYECKOH XUMUH

2.1

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUI. Homenkiarypa

HEOPTraHNUYCCKUX BEIICCTB

2.2

XUMHUYECKUE CBOWCTBA BAKHEHINIMX METAIOB (HATPUH, KaIHMH, KaJbIIWMH,
MarHui, aJJlOMAHUN, IUHK, XpOM, JKeJIe30, MeJlb) U UX coenuHeHuit. O0mme

CIOCOOBI MOTYYEHUS] METAJIJIOB

23

XUMHUYECKHE CBOMCTBAa BAKHEHINNX HEMETAUIOB (TAJIOTEHOB, CEphI, a30Ta,
dochopa, yriaepoma W KpEeMHHUS) € WX COCIUHEHUH  (OKCHIOB,

KHCJIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHU)

24

I'eneTnueckas cBA3b HEOPTraHNYCCKUX BEIICCTB, IIPUHAAJICKAIINX K

Pa3IMYHBIM KJIaCcCaM

2.5

WNnentudukainus HeOpraHndeckux coennHennii. KauecTBeHHbIE peakiuu

Ha HCOPraHU4CCKHUEC BCIIECTBA U KOHBI

OCHOBBI OPraHUYECKON XUMHH

3.1

OCHOBHBIE TIOJIOKEHUSI TEOPUHM XUMHYECKOI'O CTPOECHUS OPraHUYECKUX
coequHennt  A.M. bytiepoBa. VYriaepoaHbIi CKEJIET OpPraHHuYecKOn
MoOJIeKyJbl. KpaTHOCTh XMMHUYECKOM CBSI3U. S- U P-CBA3U. Sp3-, Sp2-, Sp-
rubpuan3zay opouTaneil aToMoB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT XHUMHYECKOIO CTPOCHMs MOjeKysa. ['omomnoru. I'omosiormdeckuit psn.

H3omepust u uzomepbl

3.2

[onatne o ¢yskouoHaneHol rpynmne. OpueHTanuoHHbIe 3 EKTHI

3aMECTUTEIIEN

3.3

Hpe,I[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(i)I/IKaHI/II/I OpraHN4Y€CKUX BCIICCTB. HOMeHKJ'IaTypa
OpTraHUYCCKUX COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘-IeCKaSI) U TpUBUAJIBHBIC HA3BaAHUA

BaKHEHIIINX HpCHCTaBHTGHCﬁ KJIaCCOB OPraHUYCCKNX BCHICCTB

3.4

CBoOOIHOpa UKaNbHBIH M HMOHHBIM MexXaHu3Mbl peakuuu. [loHsTHE O

Hykjaeoduie u anekrpoduie. [Ipapmio MapkoBuukosa. [IpaBuiio 3aiiiieBa

3.5

AJKaHBbI. XUMHUYECKUe CBONCTBA AJIKAHOB: TraJIOTEHUPOBAHHUE,
JErUIpUpPOBAaHUE, TEPMHUUECKOE pa3lIOKEHUE, KPEKHUHT, H30MEpHU3alus,
ropenue. Ilomyuenue ankanoB. I[luknoankanel. Croenuduka CBOWCTB
[MKJIOAJIKAaHOB C MaJlbIM pa3MepoM LHKIA. Peaknuu npucoequHEHUs u

PAAUKAIBHOI'O 3aMCIICHUA

3.6

AJIKEHBI. XHUMHUYECKUE CBOMCTBA: peakuuu [IPUCOEAUHEHUSA




(raoreHMpoBaHUe, THAPUPOBAHUE, TUAPOTaJOr€HUPOBAHUE, TUApATALMS),
TOpEHHUs, OKUCIIEHUs U nosimmepusanuu. IIpombliiensasie U 1abopaTopHble

CIIOCOOBI IIOJIYYCHHUA aJIKEHOB

3.7

Ankaguensl. XMMHUYECKAE CBOMCTBA aJIKaIAUCHOB: PEAKLUHU NPUCOCIUHEHUS
(ruapupoBaHue, rajlOreHUpOBaHUE), TOPEeHUs U nonuMepusauuu. [lonydyenue

AJIKaIUCHOB

3.8

AJKUHBI. Xumuueckue CBOMCTBA: peakuuu [IPUCOEAUHEHUSA
(raoreHMpoBaHUe, THAPUPOBAHUE, TUApATAlUs, TUAPOTraIOreHUPOBAHUE)
KaK Ccr1oco0 MoJIy4eHHs MOJUMEPOB U APYTUX MOJIE3HBIX MPOIYKTOB. Peakuun
3aMenieHus. ['opeHMe aneTuineHa KaKk HCTOYHUK BBICOKOTEMIIEPATYpPHOTO

IJI1aMCHH IJId CBAPKHU U PE3KU MCTAJIJIOB. HpI/IMeHeHI/Ie alcTuJICHa

3.9

Apenbl. XHUMHYECKHE CBOWCTBa O€H307la: peakUUd DIEKTPOPHUIBLHOTO
3aMelleHus, IPUCOEANHEHNs (THAPUPOBAaHUE, rajoreHupoBaHue). Peaxius
roperusi. OcoOOEHHOCTH XUMUYECKUX CBOMCTB Tomyoua. [lomydenue Gensorna.
Oco0OeHHOCTH XWMHYECKUX CBOMCTB crtupoia. [lonmumepuszanus crupodia.

CriocoOBbl IMOJIYYCHHA U MIPUMEHCHUC apOMATUUCCKUX YTIJIEBOJOPOJ0B

3.10

Cnuptel. IlpenenbHble OAHOATOMHBIE CHUPTHL. XHMHUYECKUE CBOMCTBA:
B3aMMOJICICTBHE C HATpUEM KaK CIoco0 YCTAHOBJEHUS HAIWYUS
TUAPOKCOTPYIIIBI, € TaJOr€HOBOJOPOJAMH Kak CHOCO0  IMOJy4YeHHUs
pacTBOpUTENICH, BHYTPHU- M MEXKMOJCKYJsipHas neruaparauus. Peaxuus
ropenus. [lomydeHue sTaHoNa: peakiuss OPOXKEHUS TIIFOKO3bI, THApATAIUs
STUJICHA. OTWICHIJIMKOIb M TIHMIIEPUH KaK MPEJICTABUTEIN TPEISIbHbIX

MHOI'0OAaTOMHBIX CITMPTOB

3.11

®enosn. XuMuueckne cBoiicTBa eHosa (peakluuu ¢ HaTpUeM, TUIPOKCHUIOM

HaTpus, Opomom). [Tonyyenue peHona

3.12

AJbaeruabl. XuMuyeckue CBOIiCTBa npeeabHbIX aJbJIeTU/IOB:
THJIPUPOBAHNUE; KAUECTBEHHBIC PEaKUi Ha KapOOHMIBHYIO TPYHIY (peaKius
«cepedpsiHOTO  3epKanay, B3ammojeicTBue ¢ ruapokcugom wmemu  (ID).
[Tomyuenue mpenenbHBIX AalbJETUIOB: OKHUCICHHWE CIUPTOB, THpaTalus
aleTuiieHa. AUETOH KakK MpeAcTaBUTelnb KeTOHOB. OCOOEHHOCTH peaKIHH

OKHCJICHHA allCTOHA

3.13

KapOoHoBbIe KHCIOTBI. XUMHUYECKHE CBOMCTBA MpEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHYECKHX CBOHCTB MYypaBbUHOU
kucinoTsl. IlodydyeHune mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHHE aJKaHOB, AJIKEHOB, MEPBUYHBIX CIMPTOB, aJlbJETUA0B. Bricuiue

MNpEaACIIbHBIC U HCIIPCACIbHLIC Kap6OHOBBIe KHCJIOTHBI

3.14

Cnoxuble >pupel U Kupbl. CHocoOBbl MONYyYEHHs] CIOXKHBIX 3(HPOB.




OO6paruMocTh peakuuu Tepudukanuu. IlpuMeHeHne CiloXHBIX 3(HUpPOB B
NUIEeBOi 1 napdoMepHOH NPOMBIIUICHHOCTH. JKUPBI Kak CIOXKHBIE 3(UPHI
TJIUIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBA JKHUPOB:
THJIPUPOBAaHUE, OKUCIIeHUE. [ Maponms, WM OMBUICHHE, )KUPOB KaK CIOCO0
IPOMBIIIJICHHOTO TOJIyYEHHS COJIeH BBICHIIMX KapOOHOBBIX KHCIOT. MbLIA Kak

COJIM BBICIIHMX Kap6OHOBBIX KHCJIOT

3.15

XUMHYECKHUE CBOWCTBA TIJIOKO3bI: pEaKUUU C YYaCTUEM CIUPTOBBIX U
aJbJICTUIHOM TPYIII U MOJIOYHOKHUCIIOE OposkeHue. [IpuMenenue riaoko3bl, eé
3HauUE€HUE B JKU3HEAEATEIbHOCTH opraHusMa. Jlucaxapuabl: caxaposa,
ManbTOo3a. BoccraHaBiuBarolye M HEBOCCTAHABIMBAIOLIUE JUCAXapHJbI.
['unponu3 aucaxapunoB. [lomucaxapuabl: kpaxman, riukored. CTpoeHue
MaKpOMOJIEKYJT KpaxMmalia, IIMKOTeHa U LeJuTiosio3bl. dusnueckue CBOMCTBA
KpaxMaja WM LEeJUIl0JIo3bl. XHMMMUYECKHE CBOWCTBAa Kpaxmaya: THIPOJIM3,
KaueCTBEHHasl peakUMsi C HOAOM. XHUMHUYECKHE CBOWCTBA LIEJUIIOJIO3BL:
TUAPONN3, ModydeHue 3(GupoB 1eoa03bl. [loHATHE 00 HCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHbIHN IIEIK)

3.16

AMuUHBI. AMHUHBI KaK OpraHMYeCKHME OCHOBAHHUA: PEaKIMU C BOJIOH,
KUCJIOTaMH, peaKklys TOpeHHs. AHWIMH KaK IPEeACTaBUTENIb apOMAaTUUYECKUX
aMHUHOB. XHMMHYECKHE CBOMCTBAa aHHUJIMHA: B3aMMOJCHCTBHE C KHCJIOTaMHU,
OpoMHO# BOJI0, okucieHue. [lonyyenne aMMHOB aIKUIUPOBAHUEM aMMHAaKa

H BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHLIX YINICBOAOPOJI0B

3.17

AMUHOKHUCIOTBI U O€NKH. AMHHOKHCIIOTHI KaKk aM(OTEpHBIE OpPraHUYeCKUe
coenuHeHusi. OCHOBHBIE aMHUHOKHCIIOTHI, oOpa3yromniue Oenku. XUMHUeCKHe
CBOIicTBa O€NKOB: THUAPONM3, JCHATYypalus, KaueCTBEHHbIC (IIBETHbIC)

peakiuu Ha OenKu

3.18

CtpoeHue U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTH CBOMCTB IOJHMMEPOB OT
cTpoeHusi MosieKysl. OCHOBHBIE CIIOCOOBI MOSyYEHHS BBICOKOMOJIEKYJIISPHBIX
COEIMHEHUI: peakuuu [OJIMMEPU3ALUU u IIOJINKOH/ICHCALIUH.

Knaccudukanmst BoTIOKOH

3.19

Wnentudukanus opraHmueckux coeuHeHuil. Pemenne

OKCIICPUMCEHTAJIBHBIX 3aa4 Ha PACIIO3HABAHUEC OPraHNYCCKUX BCIICCTB

3.20

I'eneTnueckas cBA3b MECXKAY KilacCaMHU OpraHU4Y€CKUX COGI[I/IHGHI/Iﬁ

XUMHA U )KA3HDb

4.1

XuMus B TIOBCEIHEBHOHM u3HU. [IpaBmia Oe3omacHOi pabOTHI C €IKHUMH,

TOPHOYMMH 1 TOKCUYHBIMHA BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMHU

4.2

XUMHSL U 300pOBbE. XUMHUS B MEAMIMHE. XHMHS U CEJIBCKOE XO3SHCTBO.

XuMUsl B MPOMBIIIICHHOCTU. XUMHUS U SHEPreTHKa: MPUPOIHBIA U MOMYTHBIN




HeTSIHOM ra3bl, UX COCTaB U Hcmoib3oBanue. CocraB HedTH U e€ nmepepaboTka

(MpUpOIHBIE UCTOYHUKHU YTIJIEBOJIOPOIOB)

XUMHUS U IKOJOTHsS. XMMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpPeAbl U €ro

nocneactus. Oxpana rugpocdepsl, mouBbl, aTMochepsl, GIopsl U GayHbI OT

43 XUMHYECKOro 3arps3HeHus. IlpoOiema OTXOIOB M MOOOYHBIX MPOIYKTOB.
AnbTEepHAaTUBHBIE HCTOUHUKU SHEPTUU
OO0mue mpeAcTaBIeHUS O  MPOMBIIIICHHBIX  CHOCO0AaX — MONYYCHHUS
XUMUYECKUX BEIIECTB (HA TMpUMEpe MPOU3BOJCTBA aMMMAKA, CEPHOU
4.4 KucioThl). U€pHas u 1BerHas Meramwryprus. CTEKIO W CHIMKaTHas
IPOMBINUIEHHOCTh. lIpoMblnuieHHass opranuyeckas xumus. CeIpp€ s
OpraHMYECKON MPOMBIIUIEHHOCTH
5 Turnsl pacy€THBIX 3a1a4
51 Pacuétbl Macchl BemiecTBa Uil 00bEMa ra3oB 10 U3BECTHOMY KOJIHUYECTBY
' BEIIIECTBA, MacCe UM 00BEMY OJJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérer TemioBoro sdpdexra peakuuu
53 Pacuétel 00BEMHBIX OTHOIICHHUH Ta30B PU XUMHUYECKUX PEAKITHIX
54 Pacuérbl macchl (00bE€Ma, KOIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUH,
' €CJIM OJIHO U3 BEIIECTB JaHO B U30BITKE (MMEET PUMECH )
55 Pacuétbl MmaccoBoil i 00BEMHOMN JOIM BHIXO/1A MPOAYKTA PEAKIIMH OT
" | TeOpeTHYECKH BO3MOKHOTO
Pacuérel macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIH
5.6 | oHO U3 BEMIECTB JIaHO B BUIE PACTBOPA C ONMPEACIEHHOM MacCOBOM A0ei
pacTBOPEHHOTO BELIECTBA
57 Pacu€Tel ¢ nCcnOIBb30BaHMEM MTOHITUI «MACCOBAst JOJISH, «MOJISIpHAs
' KOHLICHTpaLUs», «PACTBOPUMOCTbY
Haxoxnenne MoaeKkyIsipHO (HOpMyIIbl OPraHUYeCKOTO BELIECTBA IO €T0
5.8 | IJIOTHOCTH U MAcCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIUX B €r0 COCTaB, UITH MO

MPOJYKTaM CrOpaHus
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