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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma Mo XMMHHM Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHusi pa3paboraHa Ha ocHOBe @DenepanbHOrO 3aKoHa OT
29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit deneparumy,
TpeOoBaHUIl K pe3ylbTaTaM OCBOEHHS (enepanbHOl 00pa3oBaTENbHOMN
MIPOrpamMMBbl CPEIHETO oO1ero oOpazoBanus(DOII COO0),
npencTaBieHHbIX B DefepanbHOM TOCyAapCTBEHHOM 00pa3oBaTebHOM
craggapre COO, c¢ yuérom Konnenmuu mnpenogaBaHusi y4eOHOTO
npeaMera «XuMHs» B 00pa3oBaTENIbHBIX Opranu3aunuax Poccuiickoil
®denepanny, peanu3yronMX OCHOBHBIE 00pa30BaTeNIbHbIE MTPOTrPaMMBbI, U
OCHOBHBIX NOJIOKeHNI «CTpaTerun pasBuTHs BocnuTanus B Poccuiickon
Oenepanuu Ha nepuo 10 2025 rona» (Pacnopsixenue [IpaButenbcrBa
P® ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIIyOJIEHHOTO H3Y4YEHHUS 3aHMMAET Ba)KHOE
MECTO B CUCTEME €CTECTBEHHO-HAYyYHOro oOpa3oBaHus ydammuxcs 10-11
KjiaccoB.  M3yueHwe  mpenMera, — peaqu3yeMoe B YCIOBHUAX
nudhepeHIIMPOBaHHOTO, TPOPUIBLHOTO 00yUYCHUS, MPU3BAHO 00ECIICUUTh
0011e00pa30BaTEIbHYI0 U OOIIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHHUKOB
IIKOJIbI, HEOOXOJMMYIO Ul aJanTalui MX K OBICTPO MEHSIOIIMMCS
YCJIOBHSIM KU3HHU B COLIMYME, a TaKKe JIs MPOJOLKEHHS OOydYeHHs B
opraHu3anusx MpodecCHOHATBHOTO O0pa30BaHUS, B KOTOPBIX XHMHS
ABJISIETCS] OJHOM M3 IPHUOPUTETHBIX AUCIUIUIMH.

B nporpamMmMe 1o XxuMuu Ha3HaA4YEHHUE MpeaMETa « XUMUSD) MOTydaeT
MOAPOOHYI0 HMHTEPIIPETALUI0O B COOTBETCTBUHM C OCHOBOIMOJATrarOIIUMU
nonoxkeHusMu  OI'OC  COO o B3auMOOOYCIOBICHHOCTH  IIEJIEH,
COJIep)KaHusl, pe3yJpTaToB OOyuyeHUsT U TpeOOBaHUH K YPOBHIO
IIOATOTOBKM  BBINYCKHUKOB.  CBHAETEIBCTBOM  TOMY  SIBIIIFOTCS
CJIEYIOIIKE BBITIOIHIEMbIC TPOrPaMMOii 110 XUMUU (HYHKITUH:

e HMH(POPMALIMOHHO-METOINYECKAS, peanu3anus KOTOPOWH
o0ecreunBaeT MoJIy4eHHUE MPEICTaBICHHS O LENsIX, COJEpKaHuH,
oOmeil crparerud OOy4YeHMs, BOCHMTAHHS U  Pa3BUTHS
oOyyaroluxcsi CpeACTBAMU IpEeIMEeTa, M3y4yaeMoro B paMKax
KOHKPETHOTO TpoQuIs;

e OpraHM3alMOHHO-IUIAHUPYIOLIAsA, KOTOpass MperycMaTpUBAET
OINpEeJEICHUE: IIPUHLUIIOB CTPYKTYpPUPOBaHUS u
MOCJIEOBATEILHOCTH  M3y4eHUss  y4eOHOro  marepuana,
KOJMYECTBEHHBIX M  KAYECTBEHHBIX €ro  XapaKTEepUCTUK;
MOJIX0JI0B K (DOPMHUPOBAHHIO COJEPKATEIBHON OCHOBBI KOHTPOJIS



U OIEHKA O0O0pa3oBaTeNIbHbIX JIOCTH)KEHUH OOydaromuxcs B
pamMKax  HMTOTOBOM  aTTectraumd B QopMe  €IMHOTO
roCcyapCTBEHHOI0 3K3aMEHA 110 XUMUH.

[Iporpamma a1 yriyOa€HHOTO U3YYCHUST XUMUU:

e YCTAaHABIMBAET WHBAPUAHTHOE MPEIMETHOE  COAEpKaHUE,
00s3aTeNbHOE I MU3YYECHHS B paMKax OTAENIbHBIX MPOQPUIICH,
MpeayCMaTpUBAET PAacHpE/IEICHUE U CTPYKTYPUPOBAHUE €0 IO
KJIaccaM, OCHOBHBIM COZIEp>KaTeIbHBIM JIMHUAM/pa3jiesiaM Kypca;

e JHa€T NOpPUMEPHOE  paclpeneseHre  Y4yeOHOro  BPEMEHH,
PEKOMEHTyeMOT0 JIJIsl U3YUYEHUS OT/IETbHBIX TEM;

e IMpeUlaraeT MNPUMEPHYIO  IOCJIEIO0BATEIbHOCTh  U3YUYECHUS
y4eOHOTO MaTepuayiia ¢ y4€TOM JIOTMKHA TOCTPOEHUs Kypca,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e AT METONMYECKYIO MHTEPIPETALMIO LENEH U 3a1ad U3y4eHUs
npeaMeTa Ha YriayOJE€HHOM YpPOBHE € YYETOM COBPEMEHHBIX
MPUOPUTETOB B CHUCTEME CpeaHero ooOmero oOpa3oBaHus,
COJIEPKATEIIbHOW XapaKTEPUCTUKH IUIAHUPYEMBIX pPE3YJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa30BaTelIbHONW MPOTrpamMMbl CpPEIHETO
oOmero  oOpa3oBaHusi  (JIMYHOCTHBIX,  METAIlPEIMETHBIX,
MPEeIMETHBIX), a TaKkKe C Y4ETOM OCHOBHBIX BHIOB Yy4eOHO-
MO3HABATEJIbHBIX JEUCTBHIA O0O0yYaromerocs IO OCBOEHUIO
COZIep KaHMs IIpeIMeTa.

[lo BceM Ha3BaHHBIM MO3UIMSIM B TMPOrpaMMe IO XHUMHH
MpPEeAyCMOTpPEHa MPEEMCTBEHHOCTh C OOyYE€HHEM XHMHH Ha YPOBHE
OCHOBHOTO 00miero oOpa3oBaHusa. 3a TpeaeiIaMud YCTaHOBJICHHOM
MpOrpamMMoOil MO XUMHUHU 00s3aTeNIbHON (MHBAPUAHTHOM) COCTaBIISIONIEH
coJiepkaHusi ydyeOHOro mnpeameTa «XHUMHUS» OCTAETCA BO3MOXKHOCTD
BbIOOpa €ro  BapHaTHMBHOM  COCTABIAIONICH, KOTOpas  JIOJDKHA
ONPENENATHCS B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOTO MPOQUILS
o0yueHus.

B cootBeTcTBUM ¢ KOHUENTYyanbHbIMU NonoxeHussMu @T'OC COO o
Ha3HAYCHUM IMpPeIMETOB 0a30BOro M YINIyOJEHHOTO YpOBHEH B CUCTEME
T GepeHIIMPOBAaHHOTO O0YYeHHs] Ha YpPOBHE CPEAHET0 OOIIEeTo
o0pa3oBaHMs XMMUSI Ha YPOBHE YIiyOJEHHOIO M3y4YEHHUs HAIpPaBJICH Ha
peanu3alri0 IPEEMCTBEHHOCTH C IOCJIEAYIOIIMM 3TaroM IOJXy4YEHUs
XUMUYECKOTO O00pa3oBaHUSI B paMKax H3Yy4YEHHUS CHEIUATbHBIX
€CTECTBEHHO-HAYYHBIX W XUMHUYECKUMX JHUCIUIUIMH B BYy3aX W
OpraHm3anusx cpeaHero mnpodeccnoHampHOr0 o0pa3oBaHusa. B aToif



CBSI3M M3y4YeHHUE MpeaMeTa « XUMU OPUECHTHPOBAHO MPEUMYIIECTBEHHO
HA pacIIUpeHHe | YIUIyOJIeHHE TEOPEeTUYECKOW U TMPAKTUYECKOU
NOJTOTOBKA OOY4YarOIIMXCs, BBIOPABILIMX OIpeneaEHHbIH Tpoduib
oOyueHHusi, B TOM YHCJIE C NEPCIEKTUBOM MOCIEAYIOLIEro IMOJIy4YEeHUs
XUMUYECKOTO 00pa3oBaHHMS B OpraHu3auusax Npo(eccHOHaIbHOTO
obpazoBanus. Hapsimy ¢ stum, B cBete TpeboBanuii ®I'OC COO «
IJIAHUPYEMBIM pe3ysibTaTaM OCBOEHHUS (peaepalibHOM 00pa3zoBaTebHOM
IpOrpaMMbl  CpeHEro OoOWero o0pa3oBaHMsA HU3YYEHHE IpeaMeTa
«XuMHUSD» OPUEHTHUPOBAHO TAaKXKE Ha pEIIeHUE 3ajlad BOCIUTAHUSA U
COLIMAJILHOTO Pa3BUTHS OOydaomuxcs, Ha (opMHpoOBaHHE Yy HUX
OOIIEHHTEIUICKTYATbHBIX YMEHHUM, YMEHHI palMOHAIM3AINA y4eOHOTO
Tpyaia ©U  OOOOMIEHHBIX  CIOCOOOB  JEATEIBHOCTH,  HMEIOIIUX
MEXIUCIUTUTMHAPHBIN, HAATPEIMETHBIN XapakTep.

CocraBnsiomiuMu  TIpeiIMeTa «XUMHS» Ha ypPOBHE YIIIyOJIEHHOTO
W3YYCHHUS SABISAIOTCA yTayOnE€HHBIE Kypchl — «OpraHudeckass XUMUAS» H
«O0miast m Heopranuyeckas xumus». [Ipu ompesaeneHun MOAXOIOB K
0oTOOpYy M CTPYKTYpHOM OpraHu3alud COJAEpkKAaHMUS 3TUX KypCcOB B
MporpaMMe MO XMMHH 32 OCHOBY mpuHATHI nojoxeHus ®I'OC COO o
pa3nnuusax 0a30BOro M yriyOJEHHOTO ypOBHEH U3yUeHUs IIpeaMeTa.

OcHoBy coaepkanusi KypcoB «Opranndeckas xuMuss» u «OO0mas u
HEOpraHWYEeCKass XHMHs» COCTaBISIET COBOKYMHOCTh TIPEIAMETHBIX
3HaHUW U YMEHHUH, OTHOCAIIMXCS K 0a30BOMYy YpOBHIO H3Y4YECHMUs
npeaMeTa. JTa CUCTEMa 3HAHUM IOIY4YaeT ONpeneIEHHOE TEOPETUYECKOE
JOTIOJTHEHUE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINI
00BEM (hakTONMOrHUECKOro Marepuana. Tak, Ha yrayOJaEHHOM YpOBHE
U3y4YEeHHUs IpeaMera obOecrneyeHa  BO3MOXHOCTh — 3HAYUTEIBHOTO
yBeJIMYEHUs] 00bEMa 3HAHUN O XMMUYECKUX 3JIEMEHTAX U CBOMCTBaX HX
COCIMHEHHI Ha OCHOBE PACUIMPEHHS U YIIIyOJICHUS MPEACTABICHHUM O
CTPOEGHHMU  BEIIECTBA, XHMHYECKOM CBS3M U  3aKOHOMEPHOCTSX
MPOTEKAHUSI PEaKlUid, pacCMaTPUBAEMBIX C TOYKHU 3PEHUS XUMUYECKON
KMHETUKH M TEPMOJMHAMUKH. V3yuyeHue NepuoANYecKOro 3aKOoHAa MU
[leprognueckoil cucCTEMBbl XMMHMYECKHUX JJIEMEHTOB Oaszupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IIPEJICTABICHUAX O CTPOCHUU
aToMa. XuMHUIecKasi CBSI3b OOBSICHIECTCA C TOUKH 3PCHHS SHEPTETUUECKUX
M3MEHEHUN npu €€ o0pa3oBaHUM U pa3pyLICHUH, a TAKKE C TOUKU 3PEHMUS
MEXaHU3MOB €€ oOpa3oBaHMs. M3yueHue THIOB peakUMil JTOTOJIHIETCS
(GbopMHpOBaHUEM NPEJCTABICHUN 00 ANEKTPOXUMUYECKUX Ipolieccax U
ANIEKTPOJIU3€E PACIIABOB M PAaCTBOPOB BEIIECTB. B Kypce opraHnyeckoin



XUMHH TIPH PACCMOTPEHHM PEAKIIMOHHON CIOCOOHOCTH COETUHEHHIM
yaensieTcsi 0coboe BHUMAHUE BOMPOcaM 00 SIEKTPOHHBIX d(deKTax, o
B3alMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U ME€XaHU3MaX PeaKiuil.

Oco0oe 3HaueHHEe MMEET TO, YTO Ha COACpKAHHE KYpCOB XUMHHU
yIayOaEHHOTO YPOBHS M3YUYECHHsSI JIJISl KJIACCOB OMpPENEIEHHOTO Mpodus
(r7aBHBIM 00pa3oM Ha WX CTPYKTYPY M XapakTep IOTOJHEHHM K OOIIei
CUCTEME MPEAMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXKHBIE MPEIMETHI.
Tax, Hampumep, B coAepX aHUM MpeaMeTa Il KJIacCOB XUMHKO-
¢uznueckoro mnpoduis OosplIOE 3HAYEHHE OYAYT HMMETh 3JIEMEHTHI
ydgeOHOro matepuana mo obmed xumun. [Ipm u3ydeHuwm mpeamera B
JaHHOM CJIy4ae akIeHT OyAeT celaH Ha OOIIHOCTh METOAOB MO3HAHUS,
OOIIHOCTh 3aKOHOB W TEOpPHUM B XMUMHMM U B (PU3UKE: aATOMHO-
MOJIEKYJIsIpHass Teopust (MOJEKyJsipHass Teopus B (PU3MKE), 3aKOHBI
COXPAaHEHHUSI MAacChl U 3HEPIUHU, 3aKOHBl TEPMOIAMHAMMKH, SJIEKTPOJIN3A,
MIPEICTABICHUS O CTPOCHUHU BEILIECTB U APYTOE.

B To ke Bpems B COJEpKaHMM IpeAMETa sl KJIACCOB XUMHUKO-
ouonoruyeckoro mnpoduiss OONbIIMKA yIETbHBI BeC OYyIeT HMETh
opraHvyeckas XuMus. B 3Tom ciydae mpenocTaBisieTCsi BO3MOXKHOCTb
i Oosiee OOCTOSATENBHOIO PACCMOTPEHMS] XMMMUYECKON OpraHu3aliu
KJIETKA KaK OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOJIAT, K
npuMepy, Takhe CTPYKTypHbIE KOMIIOHEHTBI, KakK JIUMHIBI, OCNKH,
yIJ€BOJIbl, HYKJIEMHOBBIE KHUCIOTBI M Jpyrue. Ilpm 3TomM 3HaHUS ©
COCTaBE M CBOMCTBAX MPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX
BEILIECTB CJIY>KaT OCHOBOM [JIi M3YyYEHHUS CYIIHOCTH MPOLECCOB
dboTocuHTE3a, NbIXaHUs, TUIEBAPCHHUSL.

B muane QopmMupoBaHUS OCHOB HAyYyHOTO MHUPOBO33pEHUS,
OCBOEHHUSI OOIICHAyYHBIX METOJIOB MO3HAHUSA U OIbITa MPAKTUYECKOIO
NPUMEHEHUS HAy4YHBIX 3HAHUM U3ydYeHHe TpeameTa «XUMHsS» Ha
yIrayO0aEHHOM YPOBHE OCHOBAHO HA MEKIIPEIMETHBIX CBS3SIX C YUCOHBIMU
npeIMeTaMy,  BXOJSIIMMU B COCTaB  MNPEAMETHBIX  0OJjacTeil
«EcTecTBeHHO-HayuYHBIE MPEeaMETH», «MareMaTuka U MHPOpPMaTUKa» U
«PyCCKUM SI3BIK M JTUTEpPATYPaAy.

[Ipy wm3ydyenun yuebHOTO mpeameTa «XUMHs» Ha YriayOJIEHHOM
YpOBHE Takke, Kak Ha YpPOBHE OCHOBHOTO U CpEIHEro OOIIero
oOpazoBanust (Ha 0a30BOM YpOBHE), 3ajayeil MEePBOCTEIECHHOM
3HaYUMOCTHU SIBJISETCS (POPMUPOBAHME OCHOB HAyKU XMMHUHU Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, NPAKTUYECKONW JEATENBHOCTH YEJIOBEKA
Y OJHOT'O U3 KOMIIOHEHTOB MUPOBOU KyJIBTYphI. Pemenue 3Tou 3a1aun Ha



yIIIyONIEHHOM YpPOBHE HM3YYCHHS MpeaMeTa IpearoiaracT pealn3aluio
TaKuXx IIeJeH, Kak:

dbopMHupoBaHUE TMPEACTABICHHUI: O MaTEpUAIbHOM E€IUHCTBE
MHpa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBIICHUI MPUPOABL, O
MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ Belyllel posiu
B OO0ECleYeHWH YCTOWYMBOTO pAa3BUTHSA UYEJOBEYECTBA: B
peltieHun mTpoOJIeM KOJIOTUYECKOM, Y HEPTeTUYECKON U MUILEBOM
0€e30MacHOCTH, B Pa3BUTUU MEJUIMHBI, CO3JIaHUU HOBBIX
MaTepualioB, HOBBIX HMCTOYHUKOB DJHEPrUU, B OOCCICUCHHUU
pallMOHANILHOTO ~ MPHUPOJIONONIB30BaHUs, B  (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOmIeH KyJbTypbl YEJOBEKa, a TaKXKe
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37[0POBBIO
Y IPUPOJIHOU CPEE;

OCBOEHUE CHUCTEMbl 3HAHUM, JIKAIIUX B OCHOBE XHMHUYECKOU
COCTAaBIISIIONIECH  €CTECTBEHHO-HAYYHOW  KApTUHBI  MHUpA:
byHIaMEHTAIBHBIX TOHATHUH, 3aKOHOB M TEOPUHA XHUMHH,
COBPEMEHHBIX MPEACTABICHUN O CTPOCHUM BELIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HaJMOJIEKYJIIPHOM,
O TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMUUYECKUX PEaKINii, 0 XMMUYECKOM PaBHOBECHUH,
pacTBOpax W JUCIEPCHBIX CHCTEMax, 00 OOImMMX HayJIHBIX
MPUHLINNAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHre y OOydYarOMIMXCS OCO3HAHHOTO TMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUW JJIs
OOBSCHCHHSI KITFOUEBBIX HJICH M MPOOJIEM COBPEMECHHOW XWMHH,
JUisi OOBACHEHHWS W TPOTHO3UPOBAHMS SIBICHUM, HWMEIOIINUX
€CTECTBEHHO-HAYUYHYIO MMPUPOJTY; TPAMOTHOTO PEIICHUS TPOOIIeM,
CBSI3aHHBIX C XHMMHEH, MPOTHO3UPOBAHUS, aHAIU3a U OLEHKHU C
MMO3UIMI PKOJIOTMUECKOI 0€30IIaCHOCTH ITOCIEACTBUIA OBITOBOM U
MIPOU3BOJICTBEHHON JIESITEIbHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIH30BAHUEM U TIEPEPa0OTKOM
BEILIECTB;

yriyOJieHne TPENCTaBICHWH O HAyYHBIX METOJax ITO3HAHMS,
HEOOXOAMMBIX JUISI TIPHOOPETCHHUsS] YMEHUN OPHUEHTHPOBATHCS B
MHpPE BEIIECTB U OOBSICHEHUS XUMUYECKUX SBJICHHUM, UMEIOIIUX
MECTO B TpPUPOJIE, B TNPAKTHUUYECKON JIEITEIBHOCTH H
MTOBCETHEBHOM KU3HMU.



B

IIJIaHE peain3anuu IMEPBOOUCPCAHBIX BOCIIMTATCIBbHBIX u

pa3BUBAIOMUX (PYHKIIUH IICJIOCTHOM CHCTEMBI CpEIHEro oOIIero
oOpa3oBaHMsI TP M3YyUYCHUU TpeaAMeTa «XUMHUA» Ha yriayOIéHHOM
ypOBHE 0COOYIO aKTyaJbHOCTh MPUOOPETAIOT TAKUE IEIH U 33/1a4H, KaK:

BOCITUTaHHUE YOSIKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUHN TTPUPOJIBI,
YBaXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPETHUUCCKUX U
MPUKIAAHBIX ~ HWCCICIOBAHUA B XUMHH, (HOPMHUPOBAHHE
MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU;

pa3BUTHE MOTHBAITMU K O0OYUYCHUIO M TTO3HAHUIO, CTIOCOOHOCTEH K
CAMOKOHTPOJI0O ¥ CaMOBOCHHTAaHUIO Ha OCHOBE YCBOCHUS
00111e4YesI0BEYECKHUX IEHHOCTEH;

pPa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaJIbHBIX U
TBOPYECKUX CMOCOOHOCTEH oOyuaromuxcsi, (GOpMHpPOBAHUE Y
HUAX CO3HATEJIBHOTO OTHOIICHUS K CamMoOOpa3oBaHUIO W
HEMIPEPHIBHOMY  OOpa30BaHUI0 KaK  YCIOBHIO  YCICUTHOM
poheCcCHOHAIBHOM v 0011IeCTBEHHOU JIEATENBbHOCTH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO M MOTPEOHOCTH
B 37I0pOBOM 00pa3e KU3HU;

dbopmupoBaHUe yMEHUHN u HABBIKOB pPa3zyMHOTO
MIPUPOIOTIONB30BAHNS, PA3BUTHE OSKOJOTHYECKOW KYJIBTYPHI,
MpUOOpPETEHUE OIMbITa OOIECTBEHHO-TIOJIE3HOW 3KOJIOTHYECKOM
JESTETHHOCTH.

OOmiee 4YMCIO YacoB, MPEIyCMOTPEHHBIX JIs WM3yYCHUS XHMHH Ha
yIIyOJIEGHHOM ypOBHE CpeaHero oomero odpazoBanwms, cocraBisier 204
gacoB: B 10 kiacce — 102 yaca (3 vaca B Hemenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIE0).



COILEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHM4YeCKOM XMMMH.

[IpeameTr W 3Ha4YeHUE OPraHUYECKOM XUMUH, IPEACTABICHUE O
MHOT000Pa3ul OPraHUIECKUX COCTUHEHUI.

OJIEKTPOHHOE  CTPOCHME  aTroMa  YIJIEpoJa:  OCHOBHOE W
BO30YKIEHHOE COCTOSIHUS. BaneHTHble BO3MOXKHOCTH aTOMa yIJepoja.
XuMu4eckasi CBsi3b B OPraHU4YEeCKUX COCIUHEHUIX. TUIbl ruOpuaAn3au
aTOMHBIX opOuTaneit yriepona. MexaHn3mbl 0Opa30BaHMs KOBAJIEHTHOM
cBA3U (OOMEHHBIH U JIOHOPHO-aKUENTOPHbIN). THUIBI NepeKpbIBaHUS
aTOMHBIX opOuTanei, o- u m-cBA3u. OpuHapHas, IBOMHAs M TpoOWHas
cBs3b. CrIocoOBI pa3pbiBa CBsI3€l B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.
[lonsTre 0 cBOOOIHOM paauKaie, Hykieo(puie U AIEeKTpopue.

Teopust cTpoeHus opranmyeckux coeauHeHuid A.M. BytnepoBa u
COBPEMEHHBIE MPEJICTABIECHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPHUH
CTPOEHHUSI OPraHMYECKUX COCAUHEHUN. MOJEKYJIIpHbIE U CTPYKTYPHBIE
¢dopmyibl. CTpyKTypHbIE (OpPMYJbl pa3iMYHBIX BUJOB: pa3BEPHYTasd,
COKpaméHHasl, ckenerHas. M3omepus. Buabel m3omepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIIEKTPOHHBIE AP (HEKTH B MOJIEKYJIaX OPTraHMYECKUX
COEIMHEHHUI (MHIYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpencraBnenre o KiIacCUPUKAUUM OPraHUYECKUX  BEILECTB.
[lonsitue o QyHkmoHaNbHOM rpymnme. ['omonorus. ['omonoruueckue
psanel. CucremaTudeckas HOMEHKJIATypa OpPraHWYECKHUX COEIUHEHUN
(IUPAC) u TpuBHalibHbIC Ha3BAHUS OTCJIBbHBIX MPEACTABUTEIICH.

OcobOenHoctn W Kiaccu(UKaIMsl  OPraHUYECKUX  PEaKIuil.
OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU B OPraHUYECKON XUMHUH.

OKCHEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
MIpPEBPAILCHHI: 03HAKOMIIEHHE C 00pa3laMy OpPraHUYEeCKUX BEIIECTB U
MarepualaMi Ha MX OCHOBE, OMBITHI MO MPEBPALIECHUIO OPraHUYECKHX
BEUIECTB INpU HarpeBaHuu (IUIaBJIeHUE, OOYIJIMBaHUE M TOpPEHHUE),
KOHCTPYUPOBAaHHE MOJEIIEH MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yriesoaopoasl.

Ankanbl. ['omoniormyeckuii psajx anakaHoB, oOmas Qopmyna,
HOMEHKJIaTypa MW H30MEpHs. OJEKTPOHHOE W IPOCTPAHCTBEHHOE



CTPOCHHE MOJIEKYJ AlKaHOB, SP>-THOPHUAM3AIMS aTOMHBIX OpOHTaseit
yriepoaa, 6-CBsi3b. GU3nM4eCcKue CBOMCTBA AJIKAHOB.

XVMMHUYECKHE  CBOMCTBA  alKAHOB:  PEAKUMU  3aMELICHUS,
M30MEPU3ALINY, JIETUIPUPOBAHUSA, UHUKIN3ALNN, MNUPOJU3a, KPEKHUHTA,
ropenus. lIpenacraBmeHne O MeEXaHU3ME peEakUMM  PaAUKAIBHOIO
3aMEILCHHUS.

Haxoxnenune B mnpupoge. CrocoObl NOMyYEHHS U MNPUMEHEHHE
aJIKaHOB.

[Muknoankanpl. OOwmwas ¢opMysa, HOMEHKJIATypa U H30MEpHS.
OCc00OEHHOCTH CTPOEHUS U XMMHYECKMX CBOMCTB MaJbIX (LIMKJIOMPONaH,
IUKI00yTaH) U OOBIYHBIX (IIUKJIONEHTAH, IUKJIOTEKCaH) IUKJIOATKAHOB.
Crioco0bl OTyY€HUsI U MPUMEHEHUE [IUKJI0AIKaHOB.

Anxensl. ['omonoruueckuid psj —ankeHoB, oOmas ¢opmyina,
HOMEHKJIaTypa. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ
AJIKEHOB, SP>-THOPUAN3AIHSI AaTOMHBIX OpOUTANICH YIIepoia, O- U TT-CBSI3M.
CtpykTypHas U reomeTpuueckas (Uuc-TpaHc-) u3zomepus. Puznyeckue
CBOMCTBA aJKCHOB. XMMHUYECKME CBOWCTBA: PEAKLUUU IPUCOECIUHECHMUS,
3aMEIIECHNSI B O-IIOJIOKEHUE IPU JBOWHOW CBSA3M, MOJUMEPU3ALNUUA U
okuciieHus. IIpaBuno MapkoBHHKOBa. KauecTBEHHbIE pEakIUU Ha
IBOIHYIO CBsA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHUE aTKEHOB.

Ankaguensl.  Knaccudukauuss — ankaaueHoB  (CONMpPsIKEHHBIE,
U30JIUPOBaHHbIE,  KyMyauposanHvle). (OCOOEHHOCTU  3JIEKTPOHHOTO
CTPOCHUS M XUMHYECKMX CBOWCTB COMNpPSOKEHHBIX AuUEHOB, 1,2- u 1,4-
npucoenunenue. llonmumepuzanus conpsk€HHbIX AUEHOB. CrocoObl
MOJIyYeHUS] U IPUMEHEHHE AJIKAIUECHOB.

Anxunbl. ['oMonormdeckui psii  alkuHOB, oOmmas ¢dopmyna,
HOMEHKJIaTypa M H30MEpHs. OIJIEKTPOHHOE W IPOCTPAHCTBEHHOE
CTpPOCHHE MOJIEKYJl AJKHHOB, SP-THOpHAM3AIMS aTOMHBIX oOpOuTanei
yriepona. dusnyeckue CBOMCTBA aAJKMHOB. XUMHUYECKHE CBOMCTBA:
peaKkuMy NPHUCOCAUHEHUsS, TUMEPU3ALMH U TPUMEPHU3ALUU, OKHCICHUS.
KuciioTHBIE CBOMCTBA AJIKMHOB, UMEIOIINX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHBIE peakuuyu Ha TPOHHYIO CBA3b. CrnocoObl MOJSyYeHHUS U
MIPUMEHEHUE ATKUHOB.

ApoMathueckue yriieBoJopoAbl (apeHbl). ['oMonoruueckuit psij
apeHoB, o0mas (Gopmyna, HOMEHKIATypa U U30MepUs. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI OeH30i1a. PU3NYECKUE CBOMCTBA
apeHoB. XHMMHUYECKHE CBOMCTBAa OEH30/a M €ro IOMOJIOTOB: pEaKIUU
3aMelleHusT B OEH30JIbHOM KOJIBLIE M YIJIE€BOJAOPOJHOM pajuKale,



peaKiMu  MPUCOCTUHEHHs,  OKHCJICHHWE  TOMOJIOroB  OeH3oia.
[IpencraBienne 00 OpPUEHTHUPYIOIIEM JIEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM  KOJIbIIE  HAa  TpUMEpPE  aJKWIbHBIX  PaJUKaJoB,
KapOOKCUJIbHOM, THUAPOKCUIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB
raJIOr€HOB. OcoOenHoctu XUMHUYECKUX CBOMCTB CTUpOJIA.
[Homumepuszanust ctuposa. CrnocoObl TONy4eHUST W IPUMEHEHUE
apOMaTUYECKHUX YTIEBOAOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTsHBIE Ta3bl. Hedtp u eé
npoucxoxaeHue. KaMeHHBIM yroiab M NPOAYKTH €ro InepepadOTKH.
Cnoco0Obl mepepalOTKU HEPTU: MEPEroHKa, KPEKUHT (TepMHYECKUH,
KaTaJIUTHIECKUi), puopMuHr, nupoau3. [lpoaykTer mepepaboTku HEPTH,
WX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DONEKTPOHHOE CTPOEHUE TAJOTCHIPOU3BOJIHBIX YIVIEBOJIOPOIOB.
Peaknuu 3aMelieHds rajoreHa Ha THAPOKCOTPYMIY, HUTPOTPYIIILY,
HMaHOTpyNIy, aMuHOrpynmy. JleficTBue Ha TraJoreHIpou3BOIHbBIE
BOJHOTO M  CHUPTOBOIO  pacTBopa Imi€noun. Bs3ammopeiicTBue
IUTrajoreHaJlkaHoB ¢ MarHueM W 1uHkoMm.  [lonstue o
METAJTIOOPTaHUYECKUX COCIMHEHMSIX. Hcnonb3oBanue
raJIOTEHIIPOM3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE W TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE ~ METOAbl  M3Y4YEHHS BEIIECTB M  UX
NpEeBpalleHUl: U3ydyeHHe (PU3MUECKHMX CBOWCTB  YIJIEBOJAOPOJOB
(pacTBOPUMOCTB), KAUECTBEHHBIX PEAKLMHA YIJIIEBOJOPOJAOB Pa3IMUHBIX
KiaccoB (oOeciBeynBaHHEe OpPOMHOM WM HOAHOM BOJBI, pacTBOpa
IEpMaHraHata Kajus, B3aMMOJCICTBHE AalETHICHA C aMMHA4YHbIM
pactBopoM okcuaa cepedpa(l)), kauecTBeHHOE OOHAPYKEHHUE YIIIepoJia U
BOJIOPO/Ia B OPraHUYECKUX BEUIECTBAX, MOJYyUYECHHUE STUJICHA U U3YYEHUE
€ro CBOMCTB, O3HaKOMJIeHHE ¢ Koyuiekuusamu «HedpTs» u «Yromby», ¢
oOpasliaMu TIacTMacC, KayuyyKOB M PE3UHBI, MOJEIHUPOBAHUE MOJIEKYI
YTJIEBOJAOPO/IOB U TAJION€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoacoaepxkamme opranHudecKkue COeJHHECHMS.

[IpenenvHbie omHOaTOMHbIE chnuUpThl. CTpoeHue MoJeKyn (Ha
MpuMepe METaHoJia U 3TaHoJa). ['oMonoruueckuit psija, oomas dhopmyna,
M30Mepusl, HOMEHKIarypa U kiaccupukanus. Ddusmyeckue CBOMCTBa
IIPEACIBHBIX OJAHOATOMHBIX CIUPTOB. BoOIOpOoAHBIE CBA3M MEXIY
MOJIEKYJIJaMA CHUPTOB. XHMMHUYECKHE CBOMCTBA: PEAKIMU 3aMELICHUS,
JeruipaTainuy, OKHUCIEHUs, B3aUMOJCHCTBUE C OPraHUYECKUMH U



HEOPraHUYECKUMU KuciaoTaMu. KauecTBeHHast peakliys Ha OJHOATOMHBIE
cupThl. JleMCTBHE H3TaHOJIAa W METaHOJa Ha OPraHu3M YeJIOBEKa.
CriocoObl OJTy4Y€HUs U IPUMEHEHUE OJJHOATOMHBIX CIIMPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa Hu wuzoMmepusi. OcobGeHHOCTH
(bU3MYECKUX U XUMHUYECKUX CBOMCTB.

MHOroaToMHbpl€  CIMUPTBI —  OTWIEHIVIMKOJAbL W  [JIMUEPHUH.
Ou3MyUecKue MW XHMHUYECKHME CBOWCTBA: pPEAKIMM  3aMEUICHHS,
B3aMMOJICUCTBUE C OPraHUYECKUMU M HEOPraHUYECKUMH KHUCIIOTaMH,
KaueCTBEHHAsl pEaklMsi Ha MHOrOaTOMHbIE cnupThl. [IpencraBienue o
MEXaHU3ME peaklUuil HykJIeopuibHOro 3amenieHus. J[lelictBue Ha
opranu3M  4enmoBeka.  CrocoObl  MONy4eHUSs U NPUMEHEHHE
MHOTI'0OaTOMHBIX CIIUPTOB.

®enos. CTpoeHne MOJIEKYIIbl, B3aUMHOE BIMSIHUE THAPOKCOIPYIIIBI
u OenzonpHOrO sapa. Pusznueckue cBoicTBa (peHoma. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (eHosa. KadecTBeHHbIE peakiuu Ha (PEHOI.
Tokcuunocts (peHosia. CriocoObl TOJIydeHUS U TNpUMEHeHue (eHola.
®denondopmanbIeruiHas cMoJa.

KapOoHuibHbIE COEAMHEHNS — allbJIETUAbl U KETOHBI. DJIEKTPOHHOE
CTpOE€HHE KapOOHMIBHOM Ipymiibl. ['oMoornyeckue psabl allbJeruI0B U
KETOHOB, oOmiast (opmyna, m3omMepus M HOMEHKJIaTypa. Dusmdeckue
CBOWCTBA aJbJICTH/IOB U KETOHOB. XMMHYECKUE CBOMCTBA AJIBACTUIOB U
KETOHOB:  peakiuuu  npucoeauHeHusd.  OKHCIEHUE  aJbJETrHJIOB,
KaueCTBEHHbIE peakuuu Ha anpierugpl. CrnocoObl TOMydYeHUs W
IIPUMEHEHUE aJbJETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KUCIOTH. OCOOCHHOCTH
CTPOEHMSI MOJIEKYJ KapOOHOBBIX KHUCIOT. M30Mepuss M HOMEHKIATypa.
dusznyeckue CBOMCTBA OJJHOOCHOBHBIX IPEIEIbHBIX KAPOOHOBBIX KUCIOT.
Bonoponueie  CBS3M  MEXIy MOJEKyJaMu  KapOOHOBBIX  KHCIOT.
XVWMUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, PEaKIUs 3TepHPHUKAINH,
peakiuuu C ydacTHEM YIJIEBOAOpPOAHOro paaukaia. OcobGeHHOCTH
CBOMCTB MypaBbHHON KHUCIOTHL [loHATHE O MPOM3BOIHBIX KapOOHOBBIX
KHUCJIOT — CJHOXHBIX 3¢pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOMCTB HEMPEACTBHBIX M apOMATHYECKUX KapOOHOBBIX
KHCJIOT, JUKApOOHOBBIX KHUCJIOT, T'HMAPOKCUKApOOHOBBIX  KHUCIOT.
[IpeacraButenu  BBICHIUX ~ KapOOHOBBIX  KHCIOT:  CTE€apUHOBas,
MaJlbMUTUHOBAsA, OJICMHOBAsA, JIUHO/e8As, JUHONEHOB8Asl  KUCIOTHI.
Crioco0bl osTy4eHus: U IPUMEHEHUE KapOOHOBBIX KUCIIOT.



Cnoxaple d¢dupbl. ['oMomormveckuit psg, obmas ¢opmyna,
M30MepUsi U HOMEHKJIaTypa. Du3nyueckue U XUMHUYECKUE CBOMCTBA:
TUAPOJIN3 B KUCIION U WIEJIOYHOU CpeELE.

Kupwl. Crpoenue, Guznueckrue U XUMUYECKHUE CBOMCTBA KUPOB:
TUAPOTIU3 B KUCION U 1IeaouHOM cpene. OCOOEHHOCTH CBOMCTB JKHPOB,
COJICpIKAIUX OCTATKH HEMPEACIbHBIX KUPHBIX KUCIOT. JKUphI B IpUpO/IE.

Mpba Kak CONH BBICIIMX KapOOHOBBIX KHCIOT, HX MOIOIIEe
JICUCTBHE.

OO6miast xapaktepucTuka yrieBojoB. Krnaccudukamusi yrieBoioB
(MoHO-, - W mojucaxapuibl). MoHOcaxapuabl: TIIOK03a, (PpyKTO3a,
rajaktosa, pubo3a, Ae3okcupmOo3a. Du3MUecKHWe CBOWCTBA U
HaxoxJaeHue B npuponae. @orocuHTe3. XMMUYECKUE CBOMCTBA TITFOKO3bI:
pEaklMK C y4acTUEM CHHUPTOBBIX M aNbJCTUIHOW TPYMI, COUPTOBOE U
MOJIOYHOKHUCIHOE OpoxkeHue. IIpumeHeHue TIIOKO3bI, €€ 3HA4YCHHE B
KUZHEACATEILHOCTU Opranu3Ma. Jlucaxapujpl: caxaposa, MalbTo3a H
nakTo3a. BoccTaHaBiMBaromue M HEBOCCTAHABIMBAIOIINE JHCAXAPHUIBI.
I'maponu3 nucaxapunoB. HaxoxxneHue B TOpUPOJIE U NPUMEHEHHUE.
[Tonucaxapuapl: Kpaxmajia, TJIUKOreH W nemmono3a. CrpoeHue
MaKpOMOJIEKYJl Kpaxmaia, TJIMKOTeHa M IeJUTI0I03bl.  Dusndeckue
CBOMCTBA Kpaxmaja W LEJUTI0JI03bl. XUMHUYECKHE CBOMCTBA Kpaxmauna:
TUAPOSN3, KAYECTBEHHAsi pEakiusi C HOJOM. XHUMHYECKHE CBOICTBa
IEJUTIONIO3bL: TUAPOIN3, TOJydeHHe 3(PupoB Meioiao3bl. [lonsatue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIepUMEHTaIbHBIE ~ METOJbl  W3YYEHHS  BEIIECTB U  UX
MpEBpaIllEHU:  PaCTBOPUMOCTh  PA3JIMYHBIX  CIHUPTOB B  BOJE,
B3aMMO/JICHCTBUE 3TAHOJA C HATPUEM, OKUCICHHE ITUJIOBOTO CHUpPTA B
anbACrU]] Ha PACKAIEHHOWM MEIHOW MPOBOJOKE, OKUCIEHHUE 3TUIIOBOTO
criipTa TUXPOMATOM KaJIist (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIOB), KAYECTBEHHBIE pEAKIMM HaA  adbJeruinpl  (C
ruapokcusiom nuammuHcepeopa(l) u ruapoxcumom menu(Il)), peakius
rinepuHa ¢ rugapokcuaoM meau(ll), xumuyeckue cBONCTBa pacTBopa
YKCYCHOW KHCIIOTBI, B3AUMOJICIICTBUE PACTBOPA TJIFOKO3bI C THAPOKCUAOM
menu(Il),  B3aumoneiicTBME  Kpaxmalla €  HOJOM,  PCIICHHE
DKCIIEPUMEHTAIBHBIX 3amad 1o TeMaMm «CrmupTel ©u  (DEHOJBIY,
«Kap6onoBbie kKuciotbl. CloKHbIE dPUPHI».

A30TcoAep:KalMe OPrannyecKkne cCoeNHeHNsl.

AMUHBI — OpraHUYecKue MPOU3BOJHBIE aMMuaka. Kiaccudukanms
aMUHOB: anu(paTUUeCcKue U apoMaTUYECKHE; MEPBUYHbIC, BTOPUYHBIE U



Tpetnunbie. CTpoeHHMe MOIeKyna, oomas d¢opmyna, HU30MeEpHs,
HOMEHKJIaTypa ¥ (HU3UYecKHe CBONCTBA. XHWMHUYECKOE CBOMCTBa
anu(aTuyecKux AaMHHOB: OCHOBHBIE  CBOMCTBA,  aJKWJIMPOBAHUE,
B3aUMOJICHCTBUE IIEPBUYHBIX AMUHOB C a30THCTOM Kucinoroil. Comu
ANKAJIAMMOHMSL.

AHWIMH — TPEACTABUTEIb AaMUHOB apOMAaTUYECKOro psfa.
Crpoenne anunuHa. B3auMHOE BIMSHME TPyl aTOMOB B MOJIEKYJIE
aHwinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA. KauecTBeHHBIE
peakuuu Ha aHwiMH. CHocoObl MOJIy4YeHUs] U IPUMEHEHHue
anudatnyeckux aMmuHOB. [loayyeHre aHuIMHA U3 HUTPOOEH301a.

AmuHokucnotel.  Homenkmatrypa wu  wu3omepusa.  OtaenbHbIE
IIPEACTABUTENIN (l-AMUHOKUCIIOT: IJIMLKH, aJlaHUH. PU3HUEeCKre CBOMCTBA
AMUHOKHCIIOT. XUMHUYECKHE CBOMCTBA aMHHOKMCIOT KaK aM(OTEpHBIX
OpPraHUYECKUX COCAMHEHUMN, peaklus MOJUKOHACHCAlUU, 00pa3oBaHUE
NEeNTUIHON CBsA3U. buomormueckoe 3HadeHWe aMHUHOKHUCIOT. CHHTE3 H
TUAPOIIN3 IENTUIOB.

benku kak mnpupomssie noinuMepsl. llepBuuyHas, BTOpHUYHAsA U
TpPETUYHAs CTPYKTypa OeJIKOB. XMMUYECKUE CBOMCTBA OEIKOB: THIPOJIH3,
JeHaTypalys, KaYeCTBEHHbIE PEAKIIMH Ha OEIIKH.

OKCIIEpUMEHTAIBHBIE ~ METOAbl  M3Y4YEHHsS  BEIIECTB M HUX
MIpEBpAIlCHHI: pacTBOpEHUE OEJIKOB B BOJE, J€HATypauus OEIKOB MpHU
HarpeBaHuy, [IBETHbIC PEaKUU Ha OEJIKU, PelICHUE SKCIIEPUMEHTAIbHbBIX
3a/a4 1O TeMaM «A30TCOAEpKAUIME OPraHMYECKUE COCIUHEHUS» U
«Pacro3HaBaHre OpraHu4eCKUX COCINHEHUN.

BricokoMoieKyJIsIpHbIE COCIUHEHMS.

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMIA:
MOHOMEp, IOJUMEP, CTPYKTYpPHOE 3BEHO, CTEIEHb IOJUMEPU3ALINY,
cpeaHsss  MOJIeKyJisipHass  macca. (OCHOBHBIE  METOABI  CHHTE3a

BBICOKOMOJICKYJIAAPHBIX CO@I[I/IHeHI/Iﬁ — MMOJIMMCPHU3alHA u
IIOJIMKOHACHCAaII M.

HOHI/IMepHBIC MaTCpHUaJibl. [InacTmaccel (HOHI/IBTI/IHCH,
ITOJIMITIPOIINJIICH, IMOJIMBUHUIIXJIOPH I, IMIOJIMCTHUPOJI,

MOJIMMETHWIMETAKpUIIAT,  TOJUKApOOHATHl,  MONMMATUICHTEepedTaIaT).
Yrunuzanus u nepepaboTKa IIacTUKA.
DnacToMepbl: HAaTypajbHbIA KaydyK, CHHTETHYECKHE KaydyyKH
(OyTaareHOBBI, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.
Bonokna: HaTypangbHbIe (XJIOMOK, MIEPCTh, MIEIK), HCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KalpOH U JIaBCaH).



[TonuMepsl  cnenMalibHOTO  Ha3HadeHUs  (TeQUIOH,  KeBJap,
AIIEKTPOTIPOBOIAIINE TOJTUMEPHI, OHOpa3IaracMbie TOIUMEPHI).

OKCIIepUMEHTAIBHBIE ~ METOJABl  M3yYeHHUs  BEIIECTB H  HUX
MpeBpalieHUi:  O3HAKOMJICHHE C  oOpasllaMd  TPHPOJIHBIX |
UCKYCCTBEHHBIX  BOJIOKOH,  IJACTMAcC,  Kay4dyKoOB,  pECIICHUE
IKCIICPUMEHTATBHBIX 3a7ad 1o Teme «Pacro3HaBaHuWe TiacTMace W
BOJIOKOHY.

Pacuérnpie 3amaun.

Haxoxaenne MoJIeKyIsIpHOH pOpMYJITbI OpraHUIEeCKOTO COCTMHEHUS
110 MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIPHON (POPMYJITBI OPraHUIECKOTO COSANHEHHS 10 Macce (00BEMY)
MPOIYKTOB CrOpaHusi, IO KOJWYECTBY BemecTBa (Macce, 00BEMY)
MPOAYKTOB  PEAKIIMM W/WIM  HWCXOJHBIX BEIIECTB, YCTAHOBJICHHE
CTPYKTYpHOW (OpMYJIbI OPraHWYECKOTO BEIIECTBA HA OCHOBE €ro
XUMHAYECKUX CBOWCTB WM CIOCOOOB TMOJYYCHHS], OIPEICICHUE OJH
BBIXO/1a MTPOJYKTa PEaKIUU OT TEOPETUICCKH BO3MOXKHOTO.

MesXnpeaMeTHBIE CBSI3H.

Peanm3amust MeXIpeIMETHBIX CBsI3€H MPU M3YUCHUH OpraHUIECKON
xumuH B 10 Kacce oCyIIecTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIINX
€CTECTBCHHO-HAYYHBIX ITOHATUH, TaK W MIOHATHH, IPUHATHIX B OTJCITBHBIX
npeaIMeTax eCTECTBEHHO-HAYYHOTO UK.

OOmue ecTecTBEHHO-HAYyYHBIC MOHSTHS: SIBJICHUS, HAYYHBIH (aKT,
THIOTE3a, TCOPHS, 3aKOH, aHAJIN3, CUHTE3, KIIacCU(pUKAIUs, HAOIII0ICHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJIEJIh, MOACITUPOBAHNE.

®dusnka: mMarepusi, aTOM, DJIEKTPOH, MPOTOH, HEHTPOH, MOJICKYJIa,
DHEPreTHYECKU YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperatHoe
COCTOSTHUE BEIICCTBa, (PU3WYCCKUE BEIUYHMHBI, CIMHUIBI WU3MEPCHUS,
CKOpPOCTB, SHEPTHS, Macca.

buonorus: kineTka, opraHu3m, 3KocucTeMa, orocdepa, MeTadoIm3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPODHBIA THI MUTAHUS,
OpokeHue, (QOTOCWHTE3, JbIXaHWE, OCIIKHW, YyIJICBOIbI,  KHUPHI,
HYKJICUHOBBIC KHCIIOTHI, )ePMEHTHI.

['eorpacdus: mone3Hpie HCKOMaeMbIe, TOTUIUBO.

TexXHOJIOTHS: THINEBBIE MPOAYKTHI, OCHOBBI  PAIMOHAILHOTO
MUTaHUS, MOIOIINE CPEACTBA, MaTepuaiabl W3 HCKYCCTBEHHBIX W
CUHTETUYECKUX BOJIOKOH.

11 KITACC



OBIIAA N HEOPTAHNYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMHH.

AtoM. CocTtaB aTOMHBIX sifep. XUMHUYECKUH 3eMEHT. M30TOrBbl.
CtpoeHue HJIEKTPOHHBIX O0O0JIOYEK AaTOMOB, KBAaHTOBBIC YHCIIA.
DHepreTuueckue YpOBHU U TOJAYpPOBHU. ATOMHBIE OpOUTAIH.
Knaccudukanus xXuMudeckux »d>JIeMeHTOB (s-, p-, d-, f-anmemeHThI).
Pacnipenenenrie 31€KTPOHOB MO ATOMHBIM OPOUTANIAM. DJEKTPOHHBIE
KOH(Urypalyy aToOMOB 3JEMEHTOB MEPBOrO—4E€TBEPTOrO IMEPHUOJIOB B
OCHOBHOM W BO30YKIEHHOM COCTOSHUH, DJICKTPOHHBIC KOH(PHUTYpaImu
HMOHOB. DJIEKTPOOTPULATEIIBHOCTD.

ITepuonnueckut 3akoH u llepuoamyeckas cucTeMa XUMUYECKUX
sanementoB J[.MI. MeHnneneeBa. CBsI3b NEPUOJUYECKOTO 3aKOHA H
[Teppoan4eckol CHUCTEMBI XUMHYECKMX 3JJIEMEHTOB C COBPEMEHHOM
TEOpUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMUYECKUX DJIEMEHTOB W 0O0pa3yeMbIX HMMHU TMPOCTHIX U CIOMKHBIX
BEILIECTB [0 TPyINaM U MEepUoJaM. 3JHAYECHHUE MEPUOJIUYECKOTO 3aKOHA
JI.1. Menneneena.

XuUMHUYECKast CBSI3b. BHUABl XHUMHUYECKOM CBSI3U: KOBAJICHTHAS,
MOHHAs, METAIUTNYECKas. MexXaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3H:
OOMEHHBIH W JOHOPHO-AaKIIENTOPHBIM. DHEpPrus u JJIMHA CBS3H.
[TonmapHOCTB, HAIPABIEHHOCTh U HACBHIIAEMOCTb KOBAJIECHTHOW CBS3U.
Kparssie CBSI3HU. Bonoponnas CBsI3b. MexMomneKyIpHbIe
B3aMMOJECHUCTBUA.

BaneHTHOCT, M  BaJEHTHbIE BO3MOXHOCTH aToMOB. CBsi3b
AIIEKTPOHHOM CTPYKTYPHI MOJIEKYJI C UX T€OMETPUUYECKUM CTpPOCHUEM (Ha
MIpUMEPE COSTUHEHUH IIEMEHTOB BTOPOTO MEPUOIa).

IIpencraBnienne 0  KOMIUIGKCHbIX  coenuHeHusix.  CocraB
KOMIUIEKCHOTO HWOHA: KOMIUJIEKCOOOpa3oBaTelb, JHUTaHAbl. 3HAuYCHUE
KOMIUIEKCHBIX coeinHeHUN. [IoHsATHE O KOOPAMHALMOHHON XUMHUH.

BemecrBa MOJEKYJISIPHOTO U HEMOJEKYJIIPHOTO CTPOCHMS. TuIib
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsThe 0O JOHWCHEpPCHBIX CHCTEMaX. VICTHHHBIE PacTBOPBL.
[IpeacraBnenre O KOJJIOMIHBIX pacTBopax. CHocoOBl BBIpaKCHUS
KOHLEHTPALMA pPAacTBOPOB: MaccoBas JOJi1 BeEIIECTBA B PaCTBOPE,
MOJIIpHass KOHLEHTpalus. HacellleHHbIE W HEHACBILIEHHBIE PACTBOPSI,
pacTBOpUMOCTh. KpHcTamioruaparsi.



Knaccudukanuss u HOMEHKIATypa HEOPTaHUYECKUX BEICCTB.
TpuBHanpHbIC HA3BaHUS OTICIBHBIX MNPEACTABUTEICH HEOPTaHUYECKUX
BEILIECTB.

Knaccudukanus XuMHUYECKMX peakluid B HEOPraHUYECKOW W
OpPraHUYECKOM XWMMHHU. 3aKOH COXPAaHCHMSI MAacChl BELIECTB; 3aKOH
COXpAHEHUS] U TPEBpAICHUS HHEPIHUM MPU XUMHUYECKUX PEAKIHUSX.
TeruoBble  3(PQPexkTbl XUMHUYECKHX peakuui. TepMoXuMHUYECKHe
ypaBHEHUSI.

CKoOpOoCTh XMMHYECKOM peaklnH, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX
daktopoB. ['OoMoreHHele u reTeporeHHble peakiuu. Karanm3 u
KaTaJn3aToOPHI.

OOpatumble 1 HEOOpaTUMbIE pPEaKIMU. XHUMHUYECKOE PaBHOBECHE.
Koncranta xumuuyeckoro paBHOBecHs. @DakTOpbl, BIHSIOIIKE HaA
[IOJIOKEHUE XUMHYECKOTO pAaBHOBECHUS: TEMIEparypa, JaBJICHHUE U
KOHIUEHTPAIlMA BEIIECTB, Y4YAaCTBYOIMX B peakuuu. [Ipunuun Jle
[TaTenwe.

Onektponutuueckas — auccouuanus.  CuiibHble U clla0ble
anektponuThl. CreneHp aucconuanuu. Cpeaa BOAHBIX PACTBOPOB:
KHCIIOTHAsi, HEWUTpasibHasl, IesouHas. Bomopomubiii mokaszatens (pH)
pactBopa. ['uaponus coneit. Peakiiuu HOHHOTO OOMEHa.

OKUCIIUTENBHO-BOCCTAHOBUTENBHBIEC peakiui. CTENEeHb OKUCIICHHUS.
Okucnaurens W BOCCTaHOBHUTENb.  lIpomeccel  OKWCIEHHS U
BOCCTAHOBJICHUA. BaxHeulne OKHMCIUTENM UM BOCCTAaHOBUTENU. Meron
AJIEKTPOHHOTO OanaHca. DJIEKTPOJINU3 pACTBOPOB U PACIIABOB BEILIECTB.

OKCNEPUMEHTAIbHBIE ~ METOJbl  M3YYE€HUS  BEIIECTB H©  HUX
[IPEBPALICHUM: PpA3JI0KEHHUE IIEPOKCHUIA BOAOPOAA B MPUCYTCTBUU
KaTalau3atopa, MOJIEIM KPUCTAJUIMYECKUX PEUIETOK, MPOBEICHHE
peakiuii HOHHOr0 OOMEHa, OMpPEACICHUE CPEIbl PACTBOPOB C MOMOIIBIO
WHJIUKATOPOB, M3YYEHUE BIUSHUS PaA3IUYHBIX (DAaKTOPOB HA CKOPOCTh
XMMHUYECKOU PEAKIMU U MOJI0KEHUE XUMUUECKOTO PAaBHOBECHS.

Heopranunyeckasi xumusi.

[Tomoxenne HemeTtawioB B llepuoauueckon cUCTEME XMMUYECKUX
anemeHToB J[.M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS HX aTOMOB.
®dusznyecKkre CBOMCTBA HEMETALIOB. AJUIOTPONHUS HEMETauioB (Ha
puMepe Kuciopoaa, cepsl, hochopa u yriepoaa).

Bonopoxn. Ilomydenue, ¢usnueckre M XUMHUYECKHE CBOWCTBA:
peakuuu ¢ METaJJIaMH U HEMETajulaMi, BOCCTAHOBUTEIbHBIE CBONCTBA.
I'mapuael. TOIMBHBIE 3JIEMEHTHL.



lanorensl. HaxoxaeHue B NOpuUpPOAE, CHOCOOBI TMOITYUYEHHUS,
(dU3UYecKue U XUMHYECKHE CBOMCTBA. ['ajoreHoBoOpOobl. Baxueimme
KHUCIJIOPOJICO/IEPKAILME COEOUHEHMsT rajoreHoB. JlabopartopHble U
MPOMBIIIUICHHBIE ~ CIIOCOOBI  TOJNIydeHUsi rajoreHoB. I[IpumeHeHue
rajoreHOB U UX COCIUHEHUM.

Kucnopon, o3oH. JlabopaTopHble W TPOMBIIUICHHBIE CIOCOOBI
noiyyeHus: kucinopojna. Dusnueckue M XMMHYECKHME CBOWCTBA U
MIPUMEHEHUE KUCIOpOoaa U 030HA. OKCHUIBI U IEPOKCH/IBI.

Cepa. HaxoxaeHnue B npupoje, cnocoObl NOMyueHusi, PU3NYeCKue u
xumuueckue cBoiictBa. CepoBomopoa, cynbhumasl. Oxcun cepwi(1V),
oxcua cepbl( V). CepHuctas u cepHasi KUCIOTHI U UX conr. OcOOEHHOCTH
CBOMCTB CepHOM KUCHOTHL [IpuMeHeHune cepol U €€ COEqUHEHUN.

Azot. Haxoxaenue B npupoe, crocoObl MoIydeHus, (pu3nieckue u
XUMHYECKUE CBOMCTBA. AMMUAK, HUTpUbl. OKCHIBI a30Ta. A30THUCTAs U
a30THasl KUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOW KHCIIOTBHI.
[IpuMeHeHre a30Ta ¥ €ro COeIMHEHU. A30THbBIE YIOOpEHNS.

®ochop. Haxoxnenune B mnpUpoAe, CHOCOOBI  MOTYYECHHUS,
¢busnueckue u xumuueckue cBorctBa. Pochuasl U dochuH. OKCUIBI
dbocdopa, dochopnas kucnora u e€ conu. I[Ipumenenue pocdopa u ero
coequHeHn. PocopHbIe yI00peHUS.

VYriepoa, HaXOXKICHHE B MPUPOJC. AJUIOTPOITHBIE MOIU(DHUKAITUH.
duznyueckre U XUMHUYECKUE CBOWMCTBA MPOCTHIX BEIIECTB, 00Pa30BAHHBIX
yraepoaoMm. Oxcua yriepona(ll), oxcun yraepona(IV), yroapHas
KHCIJIOTa U €€ COJM. AKTUBHPOBAHHBIN yrojib, ajgcopOuus. DyIsepeHsl,
rpadeH, yrieponHbie HaHOTPYOkH. [IpuMeHeHHE MPOCTHIX BEIIECTB,
00pa30BaHHbBIX YTIEPOAOM, U €T0 COETUHEHUM.

Kpemuuii. Haxoxaenue B mpupoge, CHOCOObI MOJy4YESHUS,
bu3uueckue u xumudeckue cBoiictBa. Oxcun kpemuusa(IV), kxpemareBas
KHUCJIOTa, CWIIMKaThl. [IpumeHnenne kpeMHus u ero coennHeHuil. Crekio,
€ro MoJy4YeHHUE, BUIbI CTEKIIA.

[Tonoxxenne MeramoB B llepuoandeckoll cucTeME XUMHUYECKUX
351eMeHTOB. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX OOO0JIOUEK aTOMOB
MerayuioB. OOmme ¢Qusnyeckue cBoicTBa MeTamuioB. lIpumeHeHue
METaJUIOB B OBITY U TeXHHKE. CIIJIaBbl METAILIOB.

DNEKTPOXUMHUECKUH Psii HApsDKeHU MeTautoB. OO0Iue croco0sl
MOJIYYEHHUS] ~ METAJUIOB:  THAPOMETAIUTYprus,  HNUPOMETAIUIYprus,
anektpomeraiutyprusi. [lonsitue o kopposun MeramwioB. CrnocoObl
3aIIUTHI OT KOPPO3HUH.



Obmass xapaktepuctuka MeTauioB I[A-rpynmer Ilepuoamueckoit
CUCTEMBl XUMHUYECKHX »JJeMEHTOB. HaTpuii © Kanuid: mNOJIyYyeHHE,
¢du3MYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
UX COCIUHEHUN.

Obmas xapakrepuctuka metamioB [IA-rpynmer Ilepuoamueckoit
CHCTEMBl XMMHUYECKHX 3JJIEMCHTOB. MarHuii M KaJdbLHil: TOJYYCHHE,
(bU3UYEeCKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB H
ux coenHeHui. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTPAHEHUS.

AmoMuHM: TIONTy4eHHe, (U3MUYECKUE U XUMUYECKHE CBOICTBA,
MIPUMEHEHUE NPOCTOr0 BEUIECTBA M €ro coeAuHeHud. AmQoTepHbIe
CBOWMCTBAa OKCHJA W THAPOKCHAA AIIOMUHHS, THIAPOKCOKOMIUIEKCHI
ATIOMHUHUSL.

OO61ast xapakTepucTUKa METAIOB MOO0UHbIX noAarpynn (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

OU3NUECKHEe U XMMHUYECKHE CBOMCTBA XpOMa M €ro COCIUHEHUM.
Oxkcupael u runpokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomartsl u
IUXPOMAThl, X OKHCIUTEIbHbIE CBOMCTBA. [lonydeHne M mpUMEHEHHE
XpoMma.

Pu3nvecKre 1 XMMHUYECKUE CBOMCTBAa Maprauiia u €ro COCUHEHHUIA.
Baxwneiimue coenunenus mapranua(ll), mapranna(I1V), mapranua(VI) u
mapranma( VII). Ilepmanranat kanus, €ero OKACIUTEIbHbIE CBOMCTBA.

Pu3nyecKne U XUMHUYECKUE CBOWCTBA JKEJIE3a U €r0 COCIUHECHUM.
Oxcunpl, runpokcuasl u conu sxenesa(ll) u xeneza(lll). Tlonyuenune u
IIPUMEHEHUE XKEJE3a U €T0 CIUIABOB.

OU3NUECKHUE U XUMHYECKHE CBOMCTBA MEIM M €€ COCIUHECHUM.
[TonmyyeHne U TpUMEHEHNUE MEIU U €€ COCTUHECHU M.

[uuk: mnonydenue, GU3MYECKHE MW XMMHYECKHE CBOMCTBA.
AmdoTtepHnbie CBONCTBA oxcuaa u TUIpoKCcUaa LIMHKA,
TUIPOKCOKOMILICKCHI TMHKA. [[puMeHeHre uHKa 1 €r0 COEIMHEHUN.

OKCHNEpUMEHTAIbHBIE  METOAbl  M3YYEHHS  BEIIECTB M  UX
NpEeBpalleHUl: U3ydyeHHe o00paslloB HEMETalIOB, TOpPEHHE Cephl,
dbocdopa, xenmeza, MarHus B KHUCJIOPOJE, W3YyUYCHHUE KOJUICKIIUU
«Metaubl u CILJIaBbI», B3aUMO/ICHCTBHUE HIETOYHBIX u
IIEJI0YHO3EMENBHBIX METAUIOB C BOJAOW (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), B3aUMOJICHCTBUE IIMHKA M Keje3a C pacTBOpaMu
KHUCJIOT U IIEJIOYEN, KAUECTBEHHBIE pEaKIIMM HA HEOPraHUYECKUE aHHOHBIL,
KaTUOH BOJIOPOJIa U KaTUOHBI METAJIJIOB, B3aUMOJICUCTBUE TUIPOKCHJIOB
QTIOMMHUS M LMHKAa C pPAacTBOpPaMU KHUCIOT MW IIEJIOYEH, pElIeHUe



AKCIIEPUMEHTANBHBIX 3a7ady 1o Ttemam «l'amorens», «Cepa u eé
COeTUHEHUS», «A30T U Ppocop U X COeAMHEHU», «MeTaulbl TJIaBHBIX
noArpynm», «MeTaibl TOOOYHBIX MOATPYIIID.

XUMHUSA U KU3Hb.

Ponbs xumMuu B o0ecrieyeHun yCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA.
[loHsiTHE O HAy4HBIX METOAAX IO3HAHMS W METOAOJOTMU HAYYHOIrO
ucciaenoBanus. HayuyHble NpPUHUMIIBI  OpPraHU3aldd  XUMHUYECKOTO
npou3BOACTBA. [IpOMbINIIEHHBIE CIOCOOBI TMOJMYYEHHS] Ba)KHEHIINX
BEUIECTB (HAa MpUMEpe IMPOU3BOJICTBA aMMHAKA, CEPHOW KHCIOTHI,
MeTraHoua). [IpoMbluieHHbIE CIOCOOBI MOTYYEHUsI METAJUIOB U CILIaBOB.
XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelpl U €ro MOCIEICTBUA.
Ponb xumun B oO6ecrieueHu SHepreTu4ecko 6€30MacHOCTH.

XuMHs M 310pOBbe 4denoBeka. JlekapcTBeHHsle cpeacTsa. IIpaBuna
WCIIOJIB30BAHUs JIEKAPCTBEHHBIX IpenaparoB. Poilb XMMHM B pa3sBUTUU
MEULMHBI.

XVMUs MU OCHOBHBIE KOMIIOHEHTHI, MUIIEeBbIe M00aBKH. Poib
XUMHH B 00€CTIEYEHUH NMULIEBOM 0€3011acHOCTH.

Kocmernueckue u mnapdromepHble cpeacTBa. bbiToBass Xumusl.
[IpaBmia Oe30macHOro MCHOJIb30BAaHUS IMPENapaTOB OBITOBOW XMMHUHU B
ITOBCETHEBHOM KU3HM.

XUMHSI B CTPOMTENBLCTBE: BAXKHEWILIME CTPOUTEIbHBIE MaTEpHaIIbl
(tieMeHT, 6eToH).

XUMHSI B CEIIBCKOM XO3sKcTBE. OpraHMYecKME W MHHEPAJIbHBIC
yao0peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KpPacKH, CTEKJIO,
KepaMHKa. Marepuansl JU1s 3JIeKTpoHUKH. HaHOTEXHOMIOTHA.

Pacuérnble 3anaun.

Pacuérel: maccel BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacce WM O00BbEMY OAHOTO M3 YYAaCTBYIOLIUX B
peaxkiuu BeUlecTB, Macchl (00bEMA, KOJIMYECTBA BEILIECTBA) MPOAYKTOB
peakiuy, €cid OJHO U3 BELIECTB MMEET INpUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIIMU, €CJIM OJJHO U3 BELIECTB J1aHO
B BHUJE pacTBOpa C ONPENEIEHHOW MAaCCOBOM JIOJEH PAaCTBOPEHHOIO
BEILECTBA, MAaCCOBOM JOJM W MOJISIPHOM KOHIIEHTpAallMM BEIECTBA B
pacTBOpe, JOJM BBIXOJA IIPOJAYKTAa pEAaKIUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.



Peanuzanuss MeXNpeaMETHBIX CBA3€H NpH H3YyYEeHUH OOUEed Hu
HEOpraHnmdeckon xumMuu B 1l Kiacce ocCyliecTBiuseTcs 4epe3
WCIIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK U
MOHATHUM, MPUHATBHIX B OTIEIBHBIX MPEIMETAX E€CTECTBEHHO-HAYYHOI'O
LMKJIA.

OOmne ecTecTBEHHO-HAyYHbIE MOHSATHS: SIBICHHUE, HAYYHBINH (DaKT,
rUNoTe3a, TEOpus, 3aKOH, aHalu3, CHHTE3, Kjaccu(uKalus,
NEPUOAUYHOCTb, HAOIIOJEHUE, W3MEpPEHUE, HKCIEPUMEHT, MOJIENb,
MOJEIINPOBAHUE.

®duzuka: MaTepusi, MUKpOMHUP, MAKpPOMUP, aTOM, 3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOIbI, PaIUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUECKUI
YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHUE BELIECTBA,
UJeaNbHbIN ra3, pU3ndecKue BEIMYMHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTD,
JHEPIrHUs, Macca.

buonorus: kieTka, opraHu3m, 3KocucTeMa, orocdepa, MeTadoIm3M,
MaKpo- U MHUKPODJIEMEHTBI, O€JKH, >KUPBI, YII€BOAbl, HYKIECUHOBbIE
KHUCIIOTBI, (DEpMEHTBI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B
DKOCUCTEMAX.

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

TexHonorusi:  XUMUYECKas MPOMBILUIEHHOCTh, METaJULyprHsl,
CTPOUTEJIBHBIE MAaTEpUalbl, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO,
MUIIEBas MPOMBIILIEHHOCTh, (apMaleBTUYECKasi MTPOMBIIIUIEHHOCTD,
MIPOU3BOJCTBO KOCMETUYECKHX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX ~ MATE€pUalOB, JJIEKTPOHHAs  IPOMBIIUICHHOCTD,
HaHOTEXHOJIOTUU.



[VNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110
XUMHUN HA VYIUJIYVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBLIE PE3YJIBTATBI

B CcoOOTBETCTBMM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOJIOM B
CTPYKTYp€ JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeamMeTa «XUMHUsH Ha
YPOBHE CpeIHEro OoOImero o0pa3oBaHUS BBIJCICHBI  CIIEIYIOIINUE
COCTAaBJISIFOIIME: OCO3HAHUE OOYYAIOIUMHUCS POCCUUCKOW TpakIaHCKOU
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH H
CaMOOTIPEICIICHUIO; HaJUYUe MOTHUBAIMU K OOYy4YEHHUIO; TOTOBHOCTh U
CIIOCOOHOCTh ~ OOYYaIONUXCS ~ PYKOBOJCTBOBATHCS ~ NMPUHATHIMHA B
oOlIiecTBE MpaBUjIaMi U HOPMaMu MOBEICHMS; HAIMYUE TPABOCO3HAHMS,
AKOJIOTUYECKON KYJIBTYPhI; CIOCOOHOCTh CTaBUTh LIETU M CTPOUTH
KU3HEHHBIE TUIaHBI.

JIngyHOCTHBIE PE3ybTAThl OCBOCHUS MpPEeAMETa « XUMUS» OTPAKAIOT
c(OPMHPOBAHHOCTh  OIBITA  IMO3HABATEIBPHOW W  MPAKTHICCKOM
JESTEIHLHOCTH 00YYaIOIUXCsl B TIPOLIecce peanu3alun 00pa3oBaTebHON
NEATEIIbHOCTH.

JIngyHOCTHBIE PE3ybTAThl OCBOCHUS MpPEeAMETa « XUMUS» OTPAKAIOT
c(hOPMHPOBAHHOCTh  OIBITA  [MO3HABATEIPHOW W  MPAKTHYCCKOM
JEeATENbHOCTH 00YYaIOLIMXCSl B MPOLIECCEe peann3alunr 00pa3oBaTesIbHON
NEATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS OOYYArONIMMHUCS CBOUX KOHCTHUTYIIMOHHBIX TIPaB M
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIOPSJIKY;

MpEJCTaBICHUS O  COLMAIbHBIX  HOpMax W MpaBUjax
MEKIIMYHOCTHBIX OTHOLIEHUN B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESITENBHOCTH IIPHU
CO37aHUU Y4YEOHBIX IMPOEKTOB, PEHICHWH yYEOHBIX W ITO3HABATCIIBHBIX
3a/1a4, BHIMOJHEHUHU XUMHUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U MMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY
M apryMeHThl JIpyTUX TpHU aHaJM3€ pa3IMYHbIX BHJIOB Yy4eOHOU
NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

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



YBOXEHHsI K TMPOIEeCcCy TBOpYECTBA B OOJACTH TEOPUH U
MPAaKTUYECKOI0 MPUJIOKEHUS XUMHUHU, OCO3HAHHUS TOr0, YTO JIaHHBIE
HAayKd €CTb pe3yJbTaT JJIUTENIbHbIX HAOMIOACHUN, KPOMOTIMBBIX
AKCIIEPUMEHTAIIBHBIX IIOMCKOB, IIOCTOSIHHOTO TPyZa YYEHBIX U TPAKTHKOB,;

MHTEpeca W TO03HABATEIbHBIX MOTHBOB B IMOJYYEHUU H
MOCTEAYIONEM aHaluu3e HWHPOPMAIMH O TMEPEIOBbIX JOCTIKEHUSIX
COBPEMEHHOW OT€UYECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO ITOBEACHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMH
ABJICHUSIMU, W TMPUHUMATh OCO3HAHHBIE PEIICHUSA, OPUEHTUPYACH Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTM OLICHHBAaThb CBOE IIOBEJCHUE M IIOCTYIIKH CBOUX
TOBapUILE C IMO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M C Y4ETOM
OCO3HAHMSI MOCJIEICTBUM NTOCTYNKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBb:

NOHMMAaHUS LIEHHOCTEW 3I0pOBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOJUMOCTH  OTBETCTBEHHOI'O  OTHOIIEHHS K  COOCTBEHHOMY
(bu3NYECKOMY U IICUXUYECKOMY 3[J0POBBIO;

cOOMIO/IeHNsT TIPaBUJI OE30IaCHOTO OOpaIleHHs C BEIIeCTBAaMHU B
OBITY, TOBCETHEBHOM JKHU3HH, B TPYAOBOH EATEIHHOCTH;

IIOHUMAaHUS LIEHHOCTH IIPABUJ MHIUBHUIYAIBHOIO U KOJJIEKTUBHOTO
0€30MMacHOT0 NMOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU
JIIOICH;

OCO3HAHUS TMOCJHEACTBUI W HENPUITHS BpPEIHBIX MPUBBIYEK
(yrotpeOineHus aaKoroJsi, HAPKOTUKOB, KypEeHHUS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIBCKOM
AESTebHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPYECKOW W JAPYTUX BHAAX
NEATENBHOCTH;

YCTAaHOBKM HAa aKTHBHOE Y4YacCTHE B PELICHUU NPAKTHUYECKUX 3a]ad
COLIMaJIbHON HANpaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJbI);

MHTEpeca K TMPAKTHYECKOMY H3Y4YEHHUIO Mpodeccuid pazaIudaHOTO
po/a, B TOM YHMCJIE Ha OCHOBE MPUMEHEHUs MPEAMETHBIX 3HAHHWI MO
XUMUH;

YBAXEHUS K Tpydy, JIOAAM TpyAa M pe3yjbTaraMm TpPydOBOH
NEATENBHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHUAYaJIbHOU TPAEKTOPUU
oOpa3zoBanms, Oymymieit mpodeccun W peanusanui  COOCTBEHHBIX
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K
XUMHH, UHTEPECOB U MOTpeOHOCTEN 00LIECTBa;

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH IEeCO00pa3HOr0 OTHOIIEHUS K TPHUpOJE Kak
HMCTOYHUKY CYLIECTBOBAHUS KU3HU HA 3eMJIe;

NOHMMAHUS TIJIOOAJTBHOTO XapakTepa HKOJIOIMUYECKUX MpodieMm,
BIIMSHUSA DKOHOMHYECKMX IIPOLIECCOB HA COCTOSHHUE IIPUPOJHOU H
COLIMAJIbHOM CPENBI;

OCO3HAaHUSI HEOOXOJMMOCTH HCHOJB30BAHUS JTOCTHKEHUN XHUMHUH
JUIsl PELLIEHUS BOIIPOCOB PALIMOHATIBHOTO IIPUPOIOIIOIb30BAHNS;

AKTUBHOT'O HENPHUATHS JEUCTBUI, IPUHOCALIUX BPE OKPYKAIOIIECH
OPUPOIHOM  cpele, YMEHHMS MPOrHO3UPOBATh  HEOJIAronpuUsATHBIE
DKOJIOTUYECKAE  IOCHEACTBUS  NPEANPUHUMAEMBIX  JEHCTBUM W
MpeNOTBpaLIaTh UX;

HaJIMYusl Pa3sBUTOIO JKOJIOTMYECKOIO MBIIUICHUS, JKOJIOTMYECKON
KYyJbTYpbI, OIBITA JESITEIBHOCTH 3KOJOTMYECKOW HalpaBJICHHOCTH,
YMEHUS PYKOBOJCTBOBAaTbCSA UMHU B IIO3HABATEIbHOM, KOMMYHHKAaTUBHON
M COIMATbHOM TMpAKTUKE, CIOCOOHOCTH W  yMEHHS  aKTUBHO
MPOTUBOCTOSATH UAEOJOTHH XeMO(pOOHH;

7) IEHHOCTH HAYYHOTI'0 NO3HAHMA:

MUPOBO33pPEHUs], COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CIEUU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ pOJIH B
(GOpMUPOBAaHUM  PAIMOHAJIBHOIO HAYYHOTO MBILUICHUS, CO3JAaHUU
LEJIOCTHOTO TPEICTABICHUS 00 OKPYXKAIOLIEM MHpE KaK O €JUHCTBE
IIPUPOABI M YENOBEKA, B MO3HAHMM NPHUPOIHBIX 3aKOHOMEPHOCTEW H
pelIeHnr IpoodIeM COXPaHEHHUsI TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU JUJISI COBPEMEHHOM
LHVBWIN3ALUK: B €€ TYMaHUCTUYECKON HAIIPaBICHHOCTH U BayKHOM POJIM B
CO3/IaHMM HOBOM 0a3pl MaTepuaIbHOW KYyJIbTYpbl, B pEILICHUU
IJI00aJIBHBIX MPOOJIEM YCTOMUHUBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM U SKOJOTMYECKON 0€30MacHOCTH, B pa3BUTUHU
MEIUIMHBI, 00ECIEUYEHNN YCIIOBUM YCIEUIHOTO TPyJAa U 3KOJOTHYECKU
KOM(OPTHOM KM3HU KaKJOr0 WieHa OOLIEeCTBa;

€CTECTBCHHO-HAYYHOW  TIPaMOTHOCTU: I[IOHMMAaHHsS  CYIIHOCTH
METOJOB  TIO3HAHMS, MCIOJIB3YEMBIX B  E€CTECTBEHHBIX  HayKax,



CIIOCOOHOCTH HCIOJb30BATh IMOJy4YaeMble 3HAHUSA JUIsl aHald3a M
OOBSCHEHHSI SIBICHUI OKpPYXAalOUIEro MHpa M MNPOUCXOIAIIUX B HEM
U3MEHEHUHN, yMEHMs JejaTh OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE
Hay4yHbIX (AKTOB U HMEIOLIUXCS JaHHBIX C LEJIbI0 TOJTYYECHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HMCHOJb30BATh XUMHUYECKHE 3HAHUSA
JUTSL petieHus: TpOOJIEM B pEATIbHBIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATENIbCKON IEATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJIyYEHHUIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpylJa B  pPa3IMYHBIX cdepax
npodhecCuoHaANBHOM NesSTEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOSHUS MPOTPAMMBI TT0 XUMUU Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HaUMMBbIEe [JIs1 (POPMUPOBAHUS MHMPOBO33PEHUS OOYHAIOIIUXCS
MEXKJIUCIUIUTMHAPHBIE  (MEXIIPEAMETHBIC) OOIICHAYYHBbIC ITOHSTHS,
OTpaXKalolyue IIeIOCTHOCTh HAyYHOW KapTHHBI MHpa H Crenuduxy
METO/IOB MMO3HAHMS, MCIOJB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BCIIIECTBO, JHEPTHs, SBJICHUE, IPOIECC, CHUCTeMa, HAydHbIA (akT,
MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIECOBAaHUE,
Ha0II0IcHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC ydeOHbIC TEHCTBHUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHUBHBIC, PETYISTUBHEIE), oOecrneunBaroniue (GpopMupoBaHUE
(YHKIIMOHATBLHOM  TPAaMOTHOCTH M COIMAJIBHOM  KOMIICTCHITMH
00yJaroIIMXCS;

CIIOCOOHOCTD oOyyJaronmxcs UCITI0JIb30BaTh OCBOCHHBIEC
MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHUYCCKHAE 3HAHUS W YHHBEPCATbHBIC
y4eOHbIE ICHCTBUS B TO3HABATEIILHON U COLIMAJIbHON IIPAKTHUKE.

MeranpeameTHbie pe3ynbTaThl OTpaXKaroT OBJIQJICHHE
YHUBEPCAIbHBIMU YICOHBIMU TI03HABATEILHBIMU, KOMMYHUKATUBHBIMHU H
PEeryJIATUBHBIMU JEHCTBUSMH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIe 1eHCTBUS
1) 0a3oBble JIOrHYEeCKHE TeHCTBHUSA:



CaMOCTOSITENNbHO (OPMYIUPOBATh U aKTyaIM3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATh LENH JIEATEIbHOCTH, 3aaBasl MapamMeTpbl U KPUTEPUH
UX  JIOCTUXKEHHUS, COOTHOCUTb  PE€3YyJbTaThbl  JESITEIBHOCTU  C
MOCTaBJICHHBIMHU IIEJISIMU;

WCIOJB30BaTh IMPU OCBOCHUM 3HAHUU MPUEMBI  JIOTUYECKOTO
MBIIUICHUS:  BBIACISITH  XapaKTepHbIE  MPU3HAKK  TOHATUA U
yCTAaHABJIMBaTh KX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIINE
MOHSTHUS JJ1sI OOBSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHUM;

BBEIOMPATh OCHOBAHUS W KPUTEPUU VIS KIIacCU(PHKAIINN BEIIECTB H
XUMHUYECKUX PEaKIUi;

YCTaHABJINBATh MIPUYUHHO-CJIEICTBEHHBIE CBSI3H MEKITY
M3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXKICHUSI (MHIYKTUBHbBIC, JETyKTHUBHBIE,
[0 AHAJIOTWH), BBIABISATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBIICHUSIX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHATh B IPOLECCE IMO3HAHUS MCIOJIB3YEMbIE B XHUMHUHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, TPEeOoOpPa3OBBIBATh MOJICTbHBIC
MPEACTABICHUS] — XMMHUYECKUN 3HAaK (CHMBOJI) 3JIEMEHTa, XUMHUYECKas
dbopmyrna, ypaBHCHHE XHUMHYCCKOW PEAKIIUU — TPHU PEIICHUN YICOHBIX
MO3HABaTENbHBIX W TMPAKTUYECKUX 3aJay, IPUMEHSITh Ha3BaHHBIC
MOJIEIbHBIE TIPEJICTABICHUS AJIS BBISBICHUS XapAKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 0a3oBbIe MCCIIE0BaTEIbCKUE 1eCTBUSA:

BJIaJICTh OCHOBAaMU METOJOB HAy4YHOTO I[I03HAHUS BEUIECTB U
XUMUYECKUX PEAKIINIL;

dbopMyIupoBaTh LETW M 3aJladyd  MCCIEOBaHUS, HCIOIb30BATh
MOCTaBJICHHBIE W CaMOCTOSTEIBHO C(OPMYIUpPOBAHHBIC BOMPOCH B
KadyecTBe WHCTPYMEHTA TO3HAaHUS W OCHOBBI A (popMUpOBaHUS
TUIIOTE3bI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIAJICTh ~ HABBIKAMH  CAaMOCTOSITEJIbHOTO  IJIAHUPOBAaHUS U
MPOBEJICHUSI YUCHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HaOJII0/1aTh 32 XOJOM IMPOIECCa, CAMOCTOSTEIHHO MPOTHO3UPOBATH €ro
pe3ynbTar, (HOopMyaupoBaTh OO0OOMIEHHUS U BBIBOJIBI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN
OTU€T O MPOJIeNIaHHOM padoTe;

MpUOOpETaTh OMBIT YUSHUYECKON MCCIIEI0BATEILCKON U MTPOCKTHOM
NEATENHPHOCTH,  TPOSIBIATH  CIHOCOOHOCTH M TOTOBHOCTh K



CaMOCTOSITEIbHOMY TOMCKY METOJOB pEIICHUS MPAKTHUYECKHX 3ajad,
MIPUMEHEHHUIO PA3INYHBIX METOI0B ITO3HAHMSL.

3) pa6ora ¢ ungopmanmei:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UICTOYHUKAX MH(DOpMaIuu (Hay4yHO-
MOMyJIsIpHAsl  JINTepaTypa XHMHYECKOTO COJCP)KaHUS, CIIPABOYHBIC
nocobus, pecypcel HWHTepHeTa), aHaIM3UpPOBaTh  HHPOPMALIMIO
Pa3IUYHBIX BUJOB U (OpPM TpEACTaBICHHS, KPUTHYECCKU OIICHUBATH €6
JIOCTOBEPHOCTH M HEMPOTUBOPEUNUBOCTH;

dbopMyIUpOBaTh 3amPOCHl U MPUMEHATHh Pa3IUYHbIE METO/AbI IPU
MOMCKe W O0TOOpe wuHPOPMAIMK, HEOOXOMUMON IS BBITOTHCHUS
y4eOHBIX 3a7a4 ONPEeAeIEHHOTO TUTIA;

puoOpeETaTh OTIBIT UCIIOJIb30BAHUS nH(}OpMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAIBHYIO (DOpMY TIpeICcTaBIICHUS
uHpopmanuu (cxembl, rpaduku, AHArpaMMbl, TaOIUIbl, PUCYHKU U
JpyrHe);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPENICTBA MpU paboTe C
XUMHUYECKON MH(pOpMaILME: MPUMEHATh MEXKIpeAMETHbIE ((hu3ndecKue
U MaTeMaTUYeCKWEe) 3HAKM W CUMBOJBIL, (GopMysbl, abOpeBUATYHI,
HOMEHKJIATypYy;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAITISITHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI:

3aJaBaTb BOIIPOCHI 110 CYIICCTBY O6CY)KII&€MOI>1 TCMBI B XO€
Auajiora /Mo AUCKYCCHH, BBICKA3bIBATb UICH, (bOpMy.]'II/IpOBaTb CBOH
IPCIJIOKCHUA OTHOCHUTCIIbHO BBIIIOJTHCHUA HpGIIJIO)KCHHOP'I 3aJa4u,

BBICTYIIaTh € TPE3CHTAIlMel  pe3yJbTaTOB  MO3HABATEIbHOMN
NEATEeNIbHOCTH, TOJYYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO
CBEpCTHUKAMH TIPU  BBINOJHEHUM  XHUMHUYECKOTO  HKCIEPUMEHTA,
MPaKTUYECKON PabOTHI IO MCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanuzanuyu  y4eOHOro ImpoekTta, Hu (OPMYJIUPOBATh BBIBOJLI IIO
pe3yJbTataM  MPOBEIEHHBIX KCCIEAOBAaHUNM MYTEM  COIJIACOBAHUS
MO3UIUHI B X0/1€ 00CYXACHUS 1 0OMEHAa MHEHUSIMH.



PeryasiTuBHbIE yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA:

CaMOCTOATENIbHO  IJJAHUPOBaTb U OCYLIECTBISITH  CBOIO
IIO3HABATEJIBHYIO JICATEIIBHOCTh, ONpenesas €€ Lenu | 3aJayu,
KOHTpPOJIMPOBaTh M 1O Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
npenaraéMblii  adrOpUTM JCUCTBUN TPHU BBINIOJHEHUH YYEOHBIX H
MCCIICIOBATENbCKUX 3aja4, BeIOMpaTh HanbOosiee 3PGEKTHUBHBIN CIOCOO
UX PEIICHHs C Y4YETOM IIOJyYEHMsS] HOBBIX 3HAaHHUW O BELIECTBAX M
XUMHUYECKUX PEAKIUAX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JCATCILHOCTH  HAa  OCHOBE
camMOaHaJM3a ¥ CAaMOOIICHKH.

MNPEIMETHBIE PE3YJBTATHBI

[TpenMeTHbIC peE3yNbTaThl OCBOCHHUS IMPOTPaMMBI 10 XHUMHH Ha
yryONEHHOM YpPOBHE Ha YPOBHE CpETHEro OOIero o0pa3oBaHUs
BKJIIOUAIOT CHCIM(PUIECKHE I y4eOHOTo TpeaMeTa « XUMUsD) HaydHbIC
3HAHUS, YMCHUS M CTIOCOOBI JACHCTBHIA 10 OCBOCHHIO, HHTEPIPETAIIUH U
PeoOpa3OBaHUI0 3HAHUM, BHUJBI JCITCILHOCTH IO TOJYYEHHUIO HOBOTO
3HAHWS W MPUMCHCHHWIO 3HAHWH B PA3IMYHBIX YYCOHBIX CHTyaIUsAX, a
TaKk)Ke B pPeaJbHBIX JKU3HCHHBIX CUTYallUsAX, CBSI3aHHBIX C XuUMHUcH. B
porpaMMe Mo XUMHUU TIPEIMETHBIC PE3yJIbTAThI MPEACTABIICHBI 110 TOAaM
U3YYCHHS.

10 KJIACC

[IpeameTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHndecKas XHMUsD
OTpaXaroT:

cOpPMHUPOBAHHOCTh MPEJACTABICHUN: O MECTEe U 3HAYCHHUH
OpraHUYECKON XHMHHM B CHCTEME CCTCCTBCHHBIX HAyK M €€ pOJH B
oOecIeueHNN YCTOMYHNBOTIO Pa3BUTHUS YEIOBEUECTBA B PEIICHUH IIPOOJIEM
AKOJIOTMYECKOM, SHEPTETUYECKON U MUILEBON 0€30MacHOCTH, B pa3BUTUHU
MEIMIIMHBI, CO3JJaHMM HOBBIX MaTePUaIOB, HOBBIX HCTOYHHUKOB YHEPTHH,
B 00€CIICYCHUH PAMOHAILHOTO IIPHPOJIONOIL30BaHUs, B (DOPMHUPOBAHUH
MHPOBO33pEHUS M OOIICH KyJIbTYPhI YEJIOBEKA, a TAKXKE IKOJOTHYCCKU
000CHOBAaHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO M IIPUPOJIHOM Cpelie;

BJIQJICHUEC CHCTEMOW XHWMHUYCCKUX 3HAHUH, KOTOpas BKIIOYACT:
OCHOBOTIOJIAraloNIUe TMOHATHS — XHUMHUYCCKHU 3JICEMEHT, aTOM, SJIPO H
AJIEKTPOHHAsI 000JI09Ka aToma, S-, p-, d-aToMHBIE OpOUTAIHM, OCHOBHOE U



BO30Y>KIEHHOE COCTOSIHUSI aToMa, TMOpUIU3alvs aTOMHBIX OpOHUTAaleH,
WOH, MOJEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHHS, XMUMHUYECKasi CBA3b, MOJb, MOJISIpHas Macca, MOJISIPHBIN
00BEM, yIJIepoAHbId cKeneT, (GyHKIUOHAIbHAS Tpymma, pajukal,
CTPYKTypHbIE (OopMyJbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJICTHBIC),
M30MEpUsl CTPYKTypHas U MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), U30MEPBI, TOMOJIOTHYECKUH Psii, TOMOJIOTH, YIIIEBOIOPOIbI,
KHCIIOPOJ- M a30TCOAEpIKAIUE OPraHWYECKHE COEIMHEHHMs, MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHECHUS;
Teopuu, 3akoHbl (mepuoaudeckuil 3akon JI. M. MenneneeBa, teopus
CTpOEHMUS Oopranndeckux BemecTts A. M. byrnepoBa, 3aK0H cCOXpaHEHUs
Macchl BEUIECTB, 3aKOH COXPAaHEHMs M IIPEBpPALICHUS DHEPIUU IPU
XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUH,
MUpPOBO33PEHUYECKHE  3HAHHWs, JIEKAIUME B OCHOBE IOHMMaHUS
MPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPEICTABICHUS O
MEXaHU3MaX  XMMHYECKUX  pEaklUHil, = TEPMOJMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKAaHUsI, O B3AUMHOM BIIMSIHUU
aTOMOB U TPYIIII aTOMOB B MOJEKYJaX (MHIYKTUBHBIA U ME30MEPHBIM
abdextrr, opuentantsl I u Il poma); ¢akronoruyeckue cBeneHUs O
CBOMCTBAaX, COCTaBe, TMOJYYCHHMH U OE30MaCHOM HCIIOJIb30BAHUU
BOXHEHIINX OPraHUYECKUX BEIIECTB B OBITY H MPAKTUYECKOU
JESTEIbHOCTH YeJOoBeKa, OOIIMX HayYHbIX MPUHIUIAX XHUMUYECKOTO
IPOU3BOJACTBA (Ha MpUMEpEe IPOU3BOJACTBA METAHOJA, IEPEPadOTKU

HedTH);
c(hOpPMHUPOBAHHOCTh yYMEHHH: BBISBISATH XapaKTEpHbIC MPU3HAKU
IIOHATUH, yCTaHaBJIUBAaTh 170:¢ B3aUMOCBS3b, UCII0JIB30BaTh

COOTBETCTBYIOIINE ITOHATHSA IIPY ONIMCAHUU COCTaBa, CTPOEHUS U CBOWCTB
OPTraHUYECKUX COCTUHEHNUI;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIB30BaTh  XMMHUYECKYK0 CHUMBOJIMKY JUII  COCTaBJICHHS
MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX U
CKEJIETHBIX) (OPMYJI OPraHUUECKUX BEIIECTB;

COCTABJISITh YPABHEHUS XMMHUYECKMX PEaKUUd M PacKpbIBaTh MX
CYIIHOCTb: OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOIO OajlaHca ATHX peakUui, peakluil HOHHOTrO
oOMeHa MyTEM COCTaBJICHUS WX TMOJHBIX U COKpAIIEHHBIX HOHHBIX
YPaBHEHUN;



M3rOTaBIMBAaTh MOJEIH MOJEKYJ]1 OpPraHMYEeCKUX BEUIECTB IS
WJUTFOCTPALIMK UX XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;
c(hOpMHUPOBAHHOCTh YMEHMI: YCTaHABIUBATh MPUHAIICHKHOCTD
U3YYEHHBIX OPraHMYECKUX BEIIECTB IO MX COCTABY M CTPOCHUIO K
onpenenéHHOMY KJIacCy/Tpynme COeAMHEHUH, NaBaTh MM Ha3BaHUS IIO
cuctematuyeckoil HomeHknatype (IUPAC) u npuBOIuTh TpUBUAIBHBIE
Ha3BaHUs U1 OTHAEIBHBIX IPEACTABUTENECH OpPraHMYECKUX BELIECTB
(3TUieH, AaueTWIEH, TOJNyOJ, TJMUIEPUH, OSTUWICHIVIMKOIb, (EeHo,
dbopmanberu, aeTalbIeru, aleToH, MypaBbUHAsI KUCIOTa, YKCYCHas
KHCJIOTa, CTEApUHOBAsl, OJIEMHOBAs, MAJIbMUTHUHOBAs KHUCJIOTHI, TJIUIHUH,
aJlaHWH, MalbT03a, (PpyKTO3a, aHWIHMH, AUBUHIII, U30MPEH, XJIOPOIPEH,
CTHPOJI U IpYTHE);
c(OPMUPOBAHHOCTh YMEHUS ONPEAEIIATh BUJ XMMHUYECKOHN CBSI3U B
OpPraHUYECKUX COEAMHEHHUAX (KOBAJIEHTHAs! U MOHHAS CBS3b, G- U M-CBSA3b,
BOJIOPOJIHASI CBSI3b);
cOPMUPOBAHHOCTh yMEHHSI TPHUMEHITh IMOJOXKEHUS TEOPHH
CTpoeHMsI opraHudeckux BemiectB A. M. byrtnepoBa 11 00bsicHeHUs
3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTAaBa U CTPOCHMUS;
c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOEHUE,
buznueckne M XWMHUYECKHE CBOWCTBA THUINHUYHBIX MPEICTaBUTENCH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BEIECTB: AJIKAHOB, LIMKJIOAJIKAHOB,
QJIKEHOB, QJKAJUECHOB, AJKHHOB, apOMaTHYECKUX YIVIEBOJIOPOJOB,
CIUPTOB, aJbJErHJI0OB, KETOHOB, KApOOHOBBIX KHCIOT, MPOCTHIX U
CJIOXHBIX 3(QUPOB, JKUPOB, HUTPOCOCAUHEHU U aMUHOB, aMHUHOKHCIIOT,
O€nKoB, YIJIeBOJOB (MOHO-, M- W TIOJUCAXapHa0B), WLTIOCTPHUPOBATH
TEHETUYECKYI0 CBSI3b MEXAY HHMMH YPABHEHUSMHU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUN C UCTIOIb30BAaHUEM CTPYKTYPHBIX POpMYII;
chOpPMHUPOBAHHOCTh YMEHHUs TMOATBEPKAAaTh Ha KOHKPETHBIX
npuMepax  XapakTep 3aBHCHUMOCTH  PEAKIMOHHOM  CIOCOOHOCTH
OpPraHUYECKUX COECIUHEHHUH OT KPAaTHOCTH U THIA KOBAJIEHTHOM CBsI3U (O-
U T-CBSI3U), B3AMMHOTO BJIMSIHUSI aTOMOB U T'PYIIIT aTOMOB B MOJIEKYJIaX;
COPMUPOBAHHOCTh ~ YMEHHUS  XapaKTepU30BaTb  HMCTOYHUKH
YIJIEBOJIOPOJAHOTO ChIpbsl (HePTh, MPUPOJIHBINA Ta3, Yrojib), CIOCOObI €ro
nepepadOTKU U MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB NEPepadOTKH;
c(OPMUPOBAHHOCTh BIIAJICHUS] CHUCTEMOI 3HaHU O €CTECTBEHHO-
HayyHbIX  METOJax TO3HaHMs —  HaONIOJIGHWH,  HU3MEpPEHUH,
MOJIETUPOBAHUH, JKCIIEPUMEHTE (PEaIbHOM M MBICIEHHOM) U yYMEHMS
MIPUMEHSTH 3TU 3HAHUS;



c(hOPMHPOBAHHOCT, YMEHUS TIPUMEHSATH OCHOBHBIC OTIEPAIHH
MBICTTUTEILHON  JEATEIbHOCTU — aHallu3 MW CHUHTE3, CpaBHEHMUE,
000011IeHre, CHCTEMAaTHU3allhi0, BBISBICHUE NPUYUHHO-CIICICTBEHHBIX
CBSI3€H — JIJISI U3YYEHMSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBS3h XMMHUYCCKHUX
3HAHUU C MOHATUSMU U MPEJICTABICHUSMHU IPYTUX €CTECTBEHHO-HAYYHBIX
npeaMeToB st 0oJiee  OCO3HAHHOTO  T[MOHUMAHUS  CYIIHOCTH
MaTepUaIbHOrO €JUHCTBA MHpA, UCIOJIH30BAaTh CUCTEMHBIC 3HAHUA 10
OPraHUYeCKON XMMHUHU IS OOBSICHEHUS U TPOTHO3UPOBAHUS SIBJICHUMH,
HMMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;

c(hOpPMHPOBAHHOCTh YMEHUM: MPOBOJUTH PACUETHI IO XUMUYECKAM
dbopMyslaM W ypaBHEHHSIM XHMHYECKUX PEAKIUHA C HCIOJIh30BaHUEM
dbu3nyeckux BeauyuH (Macca, 0oOBEM Tra30B, KOJHUYECTBO BEIIECTBA),
XapaKTEePU3YIOIINX BEIIECTBA ¢ KOJMYECTBEHHON CTOPOHBI: PACUETHI IO
HAaXOXKJEHUI0O XUMHUYECKOH (OpMynbl BEMIECTBA IO HM3BECTHBIM
MAacCCOBBIM JOJIIM XUMHUYECKUX JJIEMEHTOB, MPOAYKTaM CrOpaHus,
IJIOTHOCTH Ta3000pa3HBIX BEIIECTB,;

c(hOpMHUPOBAHHOCTh YMEHMH: MPOTHO3UPOBATH, AHAJIU3UPOBATH H
OIICHMBATh C TO3HMIUHA HSKOJOTHYCCKON 0€30IaCHOCTH IIOCIICACTBHS
OBITOBOM M TPOW3BOJICTBEHHOW JEATEILHOCTH YEJOBEKA, CBSI3aHHON C
nepepadOTKOM  BEIIECTB, HCMOJb30BAaTh TMOJYYEHHbIE 3HAHUS JJIs
MIPUHATHS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTYyallUsIX, CBSI3aHHBIX C
XUMUEM;

c(hOPMHPOBAHHOCTh YMCHHH: CaMOCTOSITCIBHO TUIAHUPOBATh M
MPOBOAUTH XUMUUYECKUN IKCIIEPUMEHT (IOJYyUYCHUE U U3YUYEHHE CBOMCTB
OpPraHMYECKHUX BEIIECTB, KAYECTBCHHBIC PEAKIMU  YIJIEBOJOPOJI0B
Pa3IMYHBIX KJIACCOB U KHUCJIOPOJICOJICPKAIIMX OPraHUYECKUX BEIECTB,
pelIeHne SKCIEPUMEHTANIBHBIX 3a7a4 MO0 PACIO3HABAHUIO OPTraHUYECKUX
BCIIECTB) C COOMIOJCHWEM TIpaBWJI OE30MAacCHOTO OOpamieHus: C
BEIIECTBAMH U J1a0OpaTOpPHBIM 000pyJI0BaHHEM, (HOPMYIUPOBATH IICI]Ib
HCCIICJIOBAHMS, TMPEJCTABIAT, B Pa3duyHON  (opMme pe3ysbTaThl
AKCIIEpUMEHTA, AaHATTM3UPOBATH 1 OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUI:

coOo1aTh TIpaBrjIa 3KOJIOTHUECKH MEeJIeCO00pa3HOTO MOBECHUS B
OBITY ¥ TPYJOBOM JIESITEIHPHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3JI0POBBS,
OKpYXKamLEel IMPUPOLHONM Cpeabl M JOCTHXKEHHS €€ YCTOMYUBOIO
pa3BUTHS,



OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO JEUCTBUSI HA >KUBBIC
OpraHu3Mbl OINPENCIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICIH
nokazarens [1JIK;

aHAJIM3UPOBaTh 1€JI€COO0PA3HOCTh IMPUMEHEHHUS] OpPraHMYECKUX
BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHHS
PHUCK-TI0J1b32;

c(hOpPMHPOBAHHOCTh, YMEHHI: OCYIICCTBIIATH IIEJICHAIIPABICHHBINA
MOMCK XUMUYECKOW MH(OpMALUK B PA3IMYHBIX UCTOYHHMKAX (Hay4yHas U
yueOHO-HayyHasi JIUTeparypa, CpelIcTBa MaccoBOM HH(poOpMalu,
NHTepHeT u Jpyrue), KpPUTUYECKH aHAJIU3UpPOBATh XHMHUYECKYIO
uH(popmanuio, nepepadaTbiBaTh €€ U HCIOJb30BAaTh B COOTBETCTBUU C
MOCTaBJICHHON y4eOHOM 3a1aueil.

11 KITACC

[IpenmerHble  pe3ynbTaThl  OcBOeHMs  Kypca «OOmas wu
HEOpPraHWYeCKas XUMUsD» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUI: O MaTepHUaIbHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSIX U MI0O3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE U
3HAYCHHWH XHMHM B CHCTEME €CTECTBEHHBIX HayK M €€ poJin B
o0ecre4eHnn  YCTOMUMBOIO  pa3BUTHUs, B  PEUICHUH  IpodsieM
HKOJIOTUYECKOM, SJHEPTETUYECKON U MUILEBON 0€30MacHOCTH, B pa3BUTUHU
MEJUIMHBI, CO3/IaHNH HOBBIX MaTE€pUAJIOB, HOBBIX UCTOYHHKOB 3HEPTUH,
B 00€CTIeUEeHUH PallMOHAILHOTO IPUPOIONOIb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYypbl YEJIOBEKa, a TAKXKE JKOJOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE MOHITUS — XUMUYECKHM 3JIEMEHT, aTOM, SAPO aToMa,
M30TOIIbI, 3JEKTPOHHAs 000JI0YKa aToma, s-, p-, d-aTOMHbIE OpOHUTAaNH,
OCHOBHO€ W BO30YXJIEHHOE COCTOSHHUS aTOMa, TMOPHIM3AIMS aTOMHBIX
opOuTaneil, WOH, MOJIEKyJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENIEHb OKUCJCHMs, XUMHUYECKass CBs3b (KOBaJCHTHas, WOHHAs,
MeTaJlJIn4ecKasi, BOAOPOHAs), KpUCTAININYeCcKasl perérka, XUuMUIecKast
peakuysi, pacTBOP, AIEKTPOJUTHI, HEIIEKTPOIUTHI, AIEKTPOIUTHUYECKAS
JUCCOLIMAINS, CTENeHb JUCCOLMAlMU, BOJOPOAHBIA  MOKa3aTelb,
OKHCIIUTENb, BOCCTAHOBHUTENb, TETUIOBON d(PPEKT XMMHUUECKON peaKIii,
CKOPOCTh XMMHYECKOW pPEaKIHH, XMMHYECKOE DPABHOBECUE; TEOPUU H
3aKOHBI (TE€OpUs DJIEKTPOIUTHYECKON AMCCOLMAINM, TMEePUOIUUYECKUI
3akoH JI.MI. MeHaeneeBa, 3aKOH COXPAHEHMS MAcCChl BELIECTB, 3aKOH
COXpaHEHUs U MPEBPALIEHUS SHEPTUU IPU XUMUYECKUX PEAKIHUAX, 3aKOH



MOCTOSTHCTBA ~ COCTaBa  BEIIECTB, 3aKOH  JEHCTBYIOIIMX  Macce),
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XWMHHU, MHUPOBO33PEHUYECKUE
3HaHMS, JIEKAIIKE B OCHOBE IMOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTHU
XMMHUYECKUX SBJICHHUM; COBPEMEHHBIC MPEACTABICHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJSIPHOM W HaJIMOJEKYJISIPHOM
YPOBHSIX; TMPEACTABICHUS O MEXaHU3MaX XUMHYECKHX PEaKIUu,
TEPMOJANHAMUYECKAX U KHUHETUYECKNX 3aKOHOMEPHOCTSX UX MPOTECKAHUS,
O XUMHMYECKOM DPABHOBECUM, pPacCTBOpax M JHUCIEPCHBIX CHUCTEMaX;
(aKTONOTUYECKHE CBEJEHUSI O CBOWCTBAaX, COCTaBe, IOJYYEHUU U
0€30MacCHOM HCTIOJB30BAHUM BAKHEHIIIMX HEOPTaHWYECKHX BEIIECTB B
OBITYy W TIPAKTHYECKOW JEATCIHHOCTH YEJIOBEKa, OOIMMX HayJIHBIX
MIPUHIMIIAX XUMUYECKOTO IPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBIABISITH XapaKTEpPHbIC MTPU3HAKU
MTOHATHIA, YCTaHaBJIUBATh 150, B3aUMOCBSI3b, MCII0JIb30BaTh
COOTBETCTBYIOIIME MOHSATHS MPU OMMCAHUU HEOPTraHUYECKUX BEIIECTB U
UX IIPEBPALCHUN;

c(hOpMHPOBAHHOCTh YMEHUS HCIIO0JI30BaTh XUMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBieHUS (opMyl BEIIECTB U YpPaBHEHHM
XUMHUYECKUX peakiui, cucrtemarndyeckyro Homenkinarypy (IUPAC) u
TPUBUAJIBHBIE HA3BAHUS OTJCIBbHBIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHS OIPEACIATh BAJICHTHOCTh M CTCIICHD
OKHCJIEHUSI XHUMHUYECKUX JJIEMEHTOB B COCAMHEHUAX, BHUJ XUMHUYECKON
CBs3U (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas, BOJOPOJHASA), THII
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO BENIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTh CBOWCTB
BEIIECTB OT BUJA XUMHUYECKOMN CBS3U U TUIIA KPUCTAJUIMYECKON PELIETKH,
OOMEHHBIH ¥  JOHOPHO-aKIENTOPHBI  MEXaHW3Mbl  OOpa30BaHMUS
KOBaJICHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUH: KIIACCU(DHUIIMPOBATH: HEOPTAHUIECKHEC
BEIIECTBA M0 MX COCTaBY, XUMHMYECKHE PEAKUUMU 110 Pa3IuYHbIM
npu3HakaM (YUCIy M COCTaBy pPEArupyrolluX BEIIECTB, TEIJIOBOMY
abdexTy peakuud, H3MEHEHUIO CTEMEHEW OKHUCJICHHUS DSJIEMEHTOB,
OoOpaTUMOCTH, Y4YacTHUIO KaTajau3aTopa MW JpYTue); CaMOCTOATEIbHO
BBIOMPATh OCHOBAHUS M KPHUTEPUU I KIACCHU(PUKAIUKA H3yIaeMBIX
BEIIECTB U XUMUUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICT MEPUOAUYECKOTO
3aK0HA . n. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMATU3HPYIOLIYI0, OOBSCHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKIIUU;



c(OPMHPOBAHHOCT, yYMEHHUH: XapaKTepHU30BaTh DJICKTPOHHOE
CTPOEHHUE aTOMOB U MOHOB XUMHYECKUX 3JIEMEHTOB NEPBOrO—4ETBEPTOTO
nepuonoB Ileprommueckorn cucremsl J[.M. MenneneeBa, ucnonb3ys
TIOHSTHS «QHEPIrETUYECKHUE YPOBHI», «IHEPIETUUECKUE TTOTYPOBHIY, «S-,
p-, d-aToMHBIC OpOUTATIY, KOCHOBHOE U BO30OYX)IAEHHOE YHEPTETUUCCKUC
COCTOSIHHSI aToMay»; OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHHWS CBOWCTB
XMMHUYECKUX 3JIEMEHTOB M HMX COCAWHEHUM MO IEpUOJIaM U Tpylnam
[Tepnoanueckon cucremsl 1. 1. MeHeneeBa, BAJICHTHbIE BO3MOXHOCTH
aTOMOB PJIEMEHTOB Ha OCHOBE CTPOCHHUSI MX JIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh (OMHCHIBATH) OOIIIHE
XMMHUYECKUE CBOWMCTBA BEUIECTB PA3JIMYHBIX KIIACCOB, IOATBEPXKAATh
CYILIECTBOBAHUE TEHETUYECKOM CBSI3M MEKAY HEOPraHUYECKUMH
BEIIECTBAMU C TOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XHUMHUYECKUX
pEeaKLnii;

c(hOpMHPOBAHHOCTh YMEHUSA PACKpBIBATh CYIIHOCTb:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MTOCPEICTBOM COCTABJICHHUS
AJIEKTPOHHOIO 0ajaHca ATUX PEaKIUM; peakIui HOHHOTO OOMEHa IMyTéM
COCTABJICHUS MX TOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHECHUW; PEaKIIUMI
TUIPOJIN3a; peakuuii KOMILIEKCOOOpa30BaHUs (Ha  mpumepe
TUAPOKCOKOMITJIEKCOB ITUHKA U AJTFOMUHMUS );

c(hOPMHUPOBAHHOCTh  YMCHHS OOBSACHSATH 3aKOHOMEPHOCTHU
NPOTEKAHUSI XUMHUYECKHX PEAKIUM C YYETOM UX DHEPreTUYECKUX
XapaKTEPUCTHUK, XapaKTEP U3MEHECHUSI CKOPOCTH XMMHUYECKON PEAKIMU B
3aBUCHUMOCTH OT Pa3JIMUHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEUICHUS
XMMHUYECKOTO PABHOBECHS TOJ BJIWSHUEM BHEIIHUX BO3JICUCTBUMI
(npunnun Jle Hlartense);

chOpPMHUPOBAHHOCTh ~ yMEHUS  XapaKTEpHU30BaTh  XUMHYECKUE
pEaKLMM, JEXKAIIUE B OCHOBE MPOMBIIUICHHOTO IIOJIYyYE€HUS CEPHOMU
KHCIIOTBI, aMMHaKa, OOIMWe Hay4YHbIC MPUHIUIBI XUMHYECKHUX
MIPOM3BOJICTB; 11€71€CO00Pa3HOCTh MPUMEHEHHNS HEOPTraHUYECKUX BEIIECTB
B MPOMBIIIJICHHOCTA U B OBITY C TOUYKH 3PCHHS COOTHOIICHHS PHUCK-
T0JIb32;

c(OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHWUM O MeTojax
HAay4YyHOTO TMO3HAHUS SBJICHUN NOPUPOALI — HAOIOJCHUE, HU3MEpPEHUE,
MOJICJIUPOBAHUE, AKCIIEPUMEHT (peasIbHBIM 51 MBICJICHHBIN),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAX, YMEHUS ITPUMEHAITh 3TH 3HAHUS
IIPU AKCIIEPUMEHTAIPHOM HCCIICIOBAaHUHM BEIIECTB U IS OOBSICHEHUS



XUMUYECKUX SIBICHUM, HUMEIOIIUX MECTO B MPUPOJAE, MPAKTUYECKOU
NEATEeIbHOCTH YEJIOBEKa U B TIOBCEITHEBHOM KU3HM;

c(hOpMHUPOBAHHOCTh YMEHUS BBISBISITH B3aUMOCBS3h XMMHUYECKHX
3HAHUU C MOHATHUSMU U MPEJICTABICHUSMH IPYTHX €CTECTBEHHO-HAYYHBIX
MpeaMeToB sl 0oJiee OCO3HAHHOTO TOHUMAaHUs MaTepUaIbLHOIO
€JIMHCTBAa MUPAa;

c(hOpMHPOBAHHOCTh YMEHHUS MPOBOAUTH pPacu€ThI: c
WCIIOJb30BaHUEM TOHSTUNA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» H
«MOJISIpHasi KOHIIGHTpAllMs»; MAacChl BelllecTBa WM 00bEMa raza IO
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOTO W3
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro 3ddekra peakiuu;
3HAYEHUsI BOJAOPOAHOrO IOKAa3aTellsl PacTBOPOB KHUCIOT W IIEJIOYEN C
W3BECTHOM CTEMEeHBIO JHCCOIMaIMu; Macchl (00bEMa, KOJWYECTBA
BEILIECTBA) MPOAYKTa PEAKIIUU, €CJIU OJIHO U3 UCXOJHBIX BEIIECTB JaHO B
BHJIE pPAacTBOpa C OINpPEOEIEHHOM MAacCOBOM [OJIEM PacTBOPEHHOIO
BEIIECTBA WM JIaHO B U30BITKE (MMEET MNPHUMECH); JOJIU BBIXOJA
MPOJIyKTa peakuu; 00bEMHBIX OTHOIIICHUH T'a30B;

c(hOpMHUPOBAHHOCTh YMEHMI: CaMOCTOSITEJIbHO IUIAaHUPOBATh M
MPOBOJIUTh XUMHUYECKHI SKCIIEPUMEHT (MPOBEJCHUE PEaKIMil MOHHOTO
oOMeHa, TOJTBEPXKJICHHE KAa4eCTBEHHOIO COCTaBa HEOPraHUYECKHUX
BEILIECTB, OINPEJEICHUE CpeIbl PAaCTBOPOB BEHIECTB C IMOMOIIBIO
WHJUKATOPOB, M3YyUYCHHUE BIIMSHUS Pa3UYHBIX (DAKTOPOB Ha CKOPOCTh
XUMHYECKON pPEaKIMM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad MO TeMaMm
«Metammey u «HemeTtamel»y) ¢ coOmogeHneM TpaBuUi 0€30mMacHOTO
oOpammeHusi ¢ BemIeCTBAMH W JIAOOpaTOpPHBIM  OOOpPYAOBAHHUEM,
(bopMyIpOBATH 1ENb UCCIIEA0OBAHMS, TIPEICTABIATh B pa3InyHON hopme
pe3yabTaThl  JKCIIEPUMEHTA, AaHAJU3UpOBaTh W  OLEHUBATh  UX
JIOCTOBEPHOCTH;

c(hOpPMHPOBAHHOCTh, YMCHHH: COOJIIONATh TpaBWja IOJIH30BAHUS
XUMHUYECKOHN MOCY/I0ON U J1abopaTopHbIM 000PYJOBAaHUEM, OOpAIEHHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUHUSIMHU 1O BBIITOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB, IKOJOTHYECKH LeIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOW ACATEIBHOCTH B IIENISIX COXPaHCHUS
CBOETO 3J0pPOBbs, OKPYXKAIOIIEH MPUPOJHON Cpeabl U JOCTHXKEHUS e
YCTOMYMBOTO Pa3BUTHS, OCO3HABATh OMACHOCTh TOKCHYECKOTO JIEUCTBUS
Ha JKUBBIE OpraHU3Mbl ONPEACIEHHBIX HEOPraHMYECKUX BELIECTB,
nonumas cmbica nokazarens [K;



c(hOpPMHPOBAHHOCTh, YMEHHI: OCYIICCTBIIATH IIEJICHAIIPABICHHBINA
MMOMCK XUMUYECKON MHPOPMAINK B Pa3IMYHBIX UCTOYHUKAX (HaydHas U
yueOHO-Hay4yHasi JIUTEparypa, CpeICcTBa MaccoBOM HH(opmaIuu,
NutepHer u Jpyrue), KPUTUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
nH@opmaiuio, nepepadaTbiBaTh €€ M HUCMHOJIb30BaTh B COOTBETCTBUM C
MMOCTaBJICHHON y4eOHOM 3a1aueii.









