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MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOTrpaMMBI CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOTpamMMbl, U
OCHOBHBIX ToNIOkeHH «CTpaterun pas3BuTusi Bocnutanus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 — p.), npuka3 MuHucrepcTBa mnpocseuieHus Poccuiickoi
deneparuu ot 18 utons 2024 r. Ne 499,

XuUMHsI Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yyenue mpeamera, pealuM3yeMoe B YCIOBUAX JIU(DPEepeHLMPOBAHHOTO,
npo@uibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh OoO0IEe00pa3oBaATENbHYI0 U
OOIIEKYyIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAMMYIO IS
aJanTaiyuy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJOIKEHUS OO0yUeHHsS B OpraHuU3alusax MpodecCUOHATBHOIO 00pa30BaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHOW M3 IPHOPUTETHBIX AUCIUTLIHH.

B mnporpamme mno XMMHM Ha3HauY€HHE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, colepkKaHus,
pe3ynbTaToB OOyYeHHUs M TPeOOBAaHUM K YPOBHIO TMOJATOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMOil MO
XUMUHU QYHKIIAH:

e UH(QOPMAITMOHHO-METOUYECKAsl, peaau3anus KOTOpOH oOecreunBacT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJCpXKaHUHU, OOIeH cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00y4aroUIUXcsl CpeICTBaMH IIpeAMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

® OpPraHrU3alMOHHO-TJIAHUPYIOIIAsA, KOTOpasi MpeaycMaTpUBaeT OmnpeeeHue:
NPUHIUIOB CTPYKTYPUPOBAHUS W  MOCIEAOBATEILHOCTU  M3YyYCHUS
y4eOHOrO  Marepuana, KOJUYECTBEHHBIX M  KAYeCTBEHHBIX  €ro
XapaKTePUCTHK; MOAXO0A0B K (POPMUPOBAHUIO COAEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTElIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOroBOM arrectalud B (GOpME €IMHOT0 TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.



[Tporpamma asist yrinyOGn€HHOTO U3yUeHUs! XUMUU:

®yCTaHABIMBAET NHBAPUAHTHOE MPEAMETHOE COJIepKaHKe, 00s3aTeNbHOE IS
U3y4EeHHS B paMKax OTHCNbHBIX Mpoduied, MpeaycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;
¢ 1aéT MPUMEPHOE pacIpesielieHue y4eOHOTO BpEMEHH, PEKOMEHIYEMOro st
U3YYEHUS OTNIETBHBIX TEM;

elipeyiaraeT MPUMEPHYIO  MOCIEOBATEIBHOCTh HM3yU€HHUs  Yy4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

® 1aE€T METOAMYECKYIO MHTEPIIPETALIMIO LIEJIEH U 3a/1a4 U3yUYEHUs NIpeaMeTa Ha
yIIyONEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUOB
yu4eOHO-TI03HABATENbHBIX  JACHCTBUIM  00ydaromierocs IO OCBOCHHUIO
COJIep KaHMs IIpeIMeETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpeHa
IPEEMCTBEHHOCTh € OOY4YEeHHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpelelaMH YCTaHOBJIEHHOW MpOrpaMMOM MO  XUMHUU
00s13aTeNIbHON (MHBApPUAHTHON) COCTABIISIONICH COJEpKaHMs y4eOHOTO MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOM COCTABJISIONIEH,
KOTOpas JOJKHA OMNPENENsThCS B COOTBETCTBUHM C HAMPABIEHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B cootBercTtBUM ¢ KoHUentyadbHbIMH TonoxeHusmu POIrocC COO o
Ha3HAYeHUM NpPeaIMEeTOB 0a30BOro M yriayOlEHHOrO YpOBHEW B cUCTEME
nuddepeHIupoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEaHEro ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOTO U3Yy4YeHHUsl HaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  ATalnoM  TOJYYEHHS]  XHMHUYECKOIO
oOpa3oBaHMsI B paMKaxX W3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAYyYHBIX U
XUMHUYECKHUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO Mpo(ecCHOHATBHOTIO
oOpa3zoBanus. B 3Tol CBs3M H3ydeHHE MpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHue W  yriayOJieHHe TeOopeTHYeCKOW U
MPAKTUUECKON MOJITOTOBKUA OOYYarOIIMUXCS, BRIOPABIINUX ONpEeAeaEHHbIA Mpoduinb
oOyueHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIEr0 MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,

B cBete TpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
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dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPeAHEro 001mero oOpa3oBaHUS
U3ydeHHE TMpeaMeTa «XUMUS» OpPUEHTHPOBAHO TaKKe€ Ha pelIeHHue 3aaady
BOCIIUTAHUSA U COLMAIBHOTO PA3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHMH pallMOHAIM3alUU y4eOHOro Tpyaa U
OOOOLIEHHBIX  CIIOCOOOB  JEATEIBHOCTH, HUMEIOUIMX  MEXIUCUUIUIMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngmyMu peaMeTa «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA  YIUIyOnéHHble Kypchl — «OpraHuueckas xuMmus» U «OOmas u
HeopraHuueckas Xxumush». [lpu onpeneneHnn noaxonoB K 0T00py U CTPYKTYpPHOIL
OpraHM3allMd COJAEP)KAHUS STUX KYpCOB B IPOrpaMMe IO XHUMHUHU 32 OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuusax 0a30BOTO W YrIIyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYIHOCTb HPEAMETHBIX 3HAaHUU U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs IpeaMera. JDTa CUCTEMa
3HaHUW TIOMy4YaeT OMpelneiIEHHOE TEOPETUYECKOE JOTOJTHEHHE, MO3BOJIAIONIEE
OCO3HAHHO OCBOHUTH  CYIIECTBEHHO OOJbIIUMH O00BEM  (PAKTOIOrHUYECKOrO
Marepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX W CBOWCTBAaX WX COEAMHEHHUN HA OCHOBE PACIIUPEHUSA U YTITyOIeHUs
MPEJICTaBICHUA O CTPOSHUU BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKIM, pacCMaTPUBAEMBbIX C TOUKH 3PEHUS XMMHUYECKON KUHETHKHU
M TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuonnueckou
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPECTABICHUSAX O CTPOCHUU aToMa. XHMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUS DPHEPTETUISCKUX U3MEHEHUH MpH €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHs] MEeXaHu3MOB e€ oOpas3oBanus. M3yuenue
TUNIOB ~ peakuui  JOomojHseTcss  (GOpMHpOBaHHEM  MpEICTaBICHUM 00
AIIEKTPOXUMHUYECKUX TPOIIECCaX U DIEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kxypce opraHmdeckoid XWMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CITIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiuil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPENEIEHHOTO TPoduiIs (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K OOwel cucreme
IPEeIMETHBIX 3HAHHI) OKA3bIBAIOT BIMSHHE CMEXKHBIE MpenMeThl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa IS KJIacCOB XUMHUKO-(Pu3ndeckoro mnpoduius Oosbiioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuana mo obmel xumuu. [Ipu
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U3y4YEeHUU TMpeMeTa B JAaHHOM CIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsE Teopusi (MOJEKYJspHas Teopusi B (U3HUKE), 3aKOHBI COXPAHEHUS
MacCbl M DHEPIUHU, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJACCOB XHWMMKO-
Oouonornueckoro npoduiast OONBLINKN yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K MpUMEpY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JHUOUABL, OCJIKH, YIIeBOAbl, HYKJIECHHOBBIC
KUCJIOTHI U Apyrue. [Ipn 3TOM 3HaHWA O COCTaBE M CBOMCTBAX NPEICTABUTEICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXAHUSI, TUIIEBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOT0 MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHbIMH MpeJMeTaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHbIE TpenMeTv», «MaTemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooumiero odpazoBaHus (Ha 6a30BOM
YpOBHE), 3ajjaueil MepBOCTENEHHON 3HAYMMOCTH SIBIsieTCSl (POPMHpPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMs IMpeAMeTa Mpeanosaraer
peanu3anuIo TaKux LeseH, Kak:

e(hopMHpoBaHNEe TPEACTABICHUI: O MaTepualbHOM EIMHCTBE MHUDA,

3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsm B obOecrneueHuu
YCTOMYMBOIO  pa3BUTHA  YEJIOBEYECTBA: B  peUIeHWU  npodiieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHU
MEIULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTypbl YEJIOBEKa, a TaKXKe SKOJIOIMYECKU
00OCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpEJIE;
®OCBOCHME CHUCTEMbl 3HAHUM, JIEKAIIMX B  OCHOBE  XMMHYECKOU

COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIaMEHTATbHBIX
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IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOEHMHU BEIIECTBA Ha PAa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPDHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 001X
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOCTBA;

¢ hopmupoBaHue y oOyJaromxcs OCO3HaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHK UIsI OOBSICHECHHUS
KIIFOUEBBIX MJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO PEIICHHs MPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOTrHO3UPOBAHMS,
aHaIKM3a U OLIEHKHU C MO3UIMKI 3KOJIOTHYECKON 0€30MaCHOCTH NOCIEACTBUN
OBITOBOMI M MPOU3BOACTBEHHON JE€ATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepabdOTKOM
BEIECTB;

e yIIIyOJICHUE MPECTABICHUN O HAyYHBIX METOJIaX MO3HAHUS, HEOOXOAUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHUYECKHUX SIBJICHUW, MMEIOIIUX MECTO B TMPHUPOJE, B
MPAKTUYECKOMN JIEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX M PAa3BUBAKOLIUX
GyHKIMNA TETOCTHON CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs MPHU WU3YYCHUU
npeaMera «XuUMHUS» Ha  YyrIyOJN€HHOM  yYpOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

®BOCIIUTAHUE YOSKIEHHOCTH B TTO3HABAEMOCTHU SIBJICHUM TPUPOJIbI, YBAXKCHUS
K TIpollecCy TBOpPYECTBA B 00JIACTU TEOPETUYECKUX M MPHUKIATHBIX
UCCIIEIOBAaHUM B XUMUH, dbopmupoBanue MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

®pa3BUTHE MOTHBALMM K OOYYEHHIO U TO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO W CaMOBOCIMTAaHUIO  Ha  OCHOBE  YCBOCHHS
0O0ILIEYeNIOBEYECKUX [IEHHOCTEH;

®pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAJIbHBIX M TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBHUIO yCHENTHOM MpodecCuoHaabHON U 0O0IIECTBEHHOH JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pOBbI0 M MOTPEOHOCTH B
3I0POBOM 00pase KU3HHU;



e popMupoBaHME yMEHUW ¥ HAaBBIKOB Pa3yMHOTO MPUPOJIOTIOIHE30BAHMUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYPbI, TPUOOPETEHHE OIBITa OOIIECTBEHHO-
ITOJIE3HOM IKOJIOTUYECKOM JAEATEIBHOCTH.

OO6muiee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
yYpOBHE cpeaHero obiiero odpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gaca B HefIeNi0).



COAEPKXAHUME OBYUYEHUA

10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUMH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUI.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaseHTHbIE BO3MOXKHOCTM aToMa yriepoja. XHMHYEcKas CBS3b B
OpPraHUYECKUX COCAUHEHMSX. TUIbl TUOPUAM3ALMM aTOMHBIX OpOuTaneit
yraepoja. Mexanusmbl 00pa3oBaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENnTOpHbINA). THUIBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpnuHapHasi, 1BOMHAsE U TpoiHasi cBsi3b. CHocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukaie, HykiIeopuiae u
anexTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAUEHHE TEOPUU CTPOECHUS
OpPraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpyktypHble (OpMYJIBI  pa3IMUHBIX BHUJIOB: pa3BEpHyTas, COKpaIlEHHas,
ckenetHass. M3omepus. Buabl u30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AQ(PEKTH B MOJIEKyIaX OPraHUYECKUX COCAMHEHHUH (MHIYKTUBHBIN
U ME30MEPHBIN 3P PEeKThI).

[IpeacraBnenre o KinaccupuUKaMK OpraHuyeckux BenlecTB. IlloHatue o
¢bynkunoHansHOM rpymnme. ['omonorus. ['omonornyueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTZIECJIbHBIX MIPEACTABUTEIICH.

OcoOeHHOCTH U KJaccu(ukanus OpraHuyeckux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIeCTB W MaTepuajiaMH Ha UX
OCHOBE, OMbBITHl MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPH HArpEeBaHUU
(rutaBieHue, OOyIJIMBAaHWE U TOPEHHE), KOHCTPYUPOBAHHME MOJENEeH MOJEKYJ
OpraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuii ps ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYN alKaHOB, SP -



ruOpuan3anus aTOMHBIX OpOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
AJIKaHOB.

XHWMUYECKUE CBOMCTBA AQJKAHOB: PEAKIMU 3aMELICHUs, HW30MEpHU3allui,
JNETUIPUPOBaHMs, LIUKIN3ALNH, INPOJIN3a, KPEKUHTa, TopeHus. IIpencrasienue o
MEXaHU3Me PeaKIi paJuKaIbHOIO 3aMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOIy4YeHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOYyTaH) H
OOBIYHBIX (IIMKJIONEHTaH, LUKJIOreKCaH) LUKIoanKkaHOB. CrocoObl MOJy4YEeHUs U
IIPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMonornueckuii psiji ajakeHoB, oOmias (GopMyina, HOMEHKIIATYpa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKeHOB, SP°-
ruOpuan3anusi aTOMHBIX OopOuTanen yriepoja, 6- U m-cBsizu. CTpyKTypHas u
reoMerpudeckas (muc-TpaHc-) uzoMepus. @DHU3MYECKHE CBOMCTBA  AJIKEHOB.
XHWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3AMEIICHUS B O-ITOJIOKECHHE
IIPU JBOMHOM CBSI3M, NOJMMeEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CB3b. CIOCOOBI MOIYyYEHUS] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI M1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMNpPsKEHHBIX JUEHOB. CrocoObl MOTy4YeHHs U TPUMEHEHUE aJIKaIuEHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aJTKHWHOB.
XUMHYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIUMHEHHUS, JUMepU3alud U
TPUMEPHU3ALNH, OKUCIIEHHS. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEHHBIE peaKIuu Ha TPOHWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTHyeckue yriieBoAopoabl (apeHsl). ['oMoJOrHMYecKuid psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmveckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMU 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaAuKaJle, PEAKUUH NPUCOCAUHEHUS, OKUCIEHHE TOMOJIOTOB
Ooenszona. IlpencraBneHne 00 OpPUEHTUPYIOUIEM JIEHCTBUU 3aMECTUTENEH B
OCH30JbHOM KOJIBLIE Ha TMpHUMEpPEe aJKWIbHBIX PATUKAIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIBI, aTOMOB TrajoreHoB. (OcoOeHHOCTH



XUMUYECKUX CBOWCTB ctupoia. [lomumepusanus ctuposna. CrocoObl OTydeHHs U
MPUMEHEHUE apOMaTUYECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiit ra3. IlomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslif yrosib 1 npoayKTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUN, KATAIUTUUECKHI), pU(GOPMHUHT, MUPOIU3.
[TpomykThl mepepaboTKu HEDTH, NX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TajJoreHa Ha TUIPOKCOTrPYIIY, HUTPOTPYIMY, I[UAHOTIPYIIILY,
aMuHOrpymniy. JleiicTBue Ha TraJOoTr€HNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYNA. B3auMoaelcTBUE TUTaIOTEHATIKAHOB C MAarHUEM W LIMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUUYECKUX COCIMHCHUSAX. Hcnons3oBanue
raJIOTEHIPOU3BOJIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHUKE M TMPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PAaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuil yrieBoJAOpPOJAOB Pa3JIMUHBIX KJIAcCOB (0OeciBeuMBaHWE OpOMHOW WM
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa KaJjiis, B3aUMOJICUCTBUE AallETUJICHA C
aMMUa4YHBIM pacTBOpoM okcuiaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, IOJYYEHUE HTUICHA U
M3yYEHHUE €ro CBOMCTB, O3HaKomiieHHE ¢ kosuiekiusmu «HedpTte» u «Yronb», ¢
oOpasllaMM TUIACTMACC, KayuyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FaJIOT€HIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoacoaep:kamue opranHndecKue coelMHeHH.

[Ipenenvubie ogHOaTOMHBIE CnUpPThHl. CTpoeHUE MOJIEKYN (Ha MpUMeEpe
METaHoJIa W 3TaHojda). ['oMonorumyeckuil psna, oOmas QopMyna, u30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallid, OKHCIICHUS,
B3aUMOJICUCTBUE C  OpPraHWYEeCKUMHW W  HEOPraHUYECKUMHM  KHCIOTaMHU.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie Aupbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PUBHMYECKUX U
XUMUYECKUX CBOMCTB.

MHoroatoMHbie CHUPTHI — ATUJICHIVIMKONbL W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAas peakluss Ha MHOTOATOMHBIE
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cnuptel. [IpencraBienne o MexXaHHM3ME pEaKUUil HYKICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4esoBeka. C(CnocoObl MOJMyYEeHHs U T[PUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHUE MOJNEKYIbl, B3aUMHOE BIUSHHUE THUIPOKCOTPYIIBI U
OenzonbHOTO sAnpa. Pusnueckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBoiicTB ¢enona. KauecTBeHHwle peakuuu Ha ¢eHod. ToKcHUHOCTH (eHoa.
Crioco06bI osryueHust U npuMeHeHue geromna. @eHonpopmabaeTuaHas CMOJIA.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMoJIorHueckue psifibl albJerujioB U KETOHOB, 0OIas
dopMmyna, uzomepuss U HOMEHKIaTypa. DHU3MUECKHEe CBOWCTBA albAETUIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHeHns. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIIUN HA aJIbIETUIbI.
Crioco0OblI OJTyueHuUs1 ¥ MPUMEHEHHUE aNIbJETU0B U KETOHOB.

OHOOCHOBHBIE IPEEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nuecKkrue CBOMCTBa
OJIHOOCHOBHBIX MpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepuuKanvM, peakUdd C YYacTHEM YIJIEBOJOPOIAHOIO paJHKaa.
Oco0eHHOCTH CBOWCTB MYypaBbHUHOM KHUCIOTHL. [loHATHE O TPOW3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPEAENbHBIX U apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCUKapOOHOBBIX KuCJOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MaJbMUTHHOBAsA, OJEHHOBAas, JUHO/IEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyYeHUS! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuit psia, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenne, pU3ndecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enoyHon cpenie. OCOOEHHOCTH CBOWMCTB KMPOB, COAEPIKALIUX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B pUpoIe.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHE B npupoje. oTOCUHTES.
XHUMUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJAECTHIHON
TpyNn, CHOUPTOBOE M MOJIOYHOKHCIOE Opoxenue. [IpuMeHeHue TIIIOKO3bI, €€
3HAQYECHUE B KU3HEACATEIBHOCTH Opranu3Ma. /[ucaxapuapl: caxaposa, MajabTO3a U
JaKkTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponus
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nucaxapuoB. Haxoxenue B npupoje u npuMeHnenue. Ilonucaxapuapl: Kpaxmai,
JIMKOT€H M 1eiunofio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmala, TIJIMKOTeHa U
LHEJUTI0J03bl.  PU3MYECKHEe CBOMCTBA Kpaxmaiaa M LEJUIKOJIO03bl. XHUMHUYECKHE
CBOMCTBA Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs peakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUIIOJIO3bI: TUIPOJIN3, MOIyYeHUE 3PUpoB LE0a03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBII HIENK).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHUsS BEIIECTB M HUX MPEBPAIICHUI:
PacTBOPUMOCTb PA3JINYHBIX CIIUPTOB B BOJE, B3AMMOJICHCTBHE 3TaHOJA C HATPUEM,
OKHUCJICHUE 3THUJIOBOTO CIIMPTA B aJNbJETH] HA PACKAIEHHON MEIHON IPOBOJIOKE,
OKHCJIEHHUE ASTHJIOBOTO CHHMpTa JUXPOMATOM Kajusl (BO3MOXKHO HCHOJIb30BaHHUE
BUJIEOMATEPUAIIOB), KAUECTBEHHbIC PEAKLIMH Ha albAeTuibl (C TUIPOKCHIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(ll)), peakumsa raunepuHa ¢
runpokcuiom meau(ll), xumuueckue cBOHCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJEICTBHE pacTBopa TJOKO3bl ¢ ruapokcugom menu(ll), BzaumopeiicTBue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a71a4 1Mo TeMaMm «CHupTel U
(benonb», «KapooHOBbIE KHUCTOTHL. CIIOXKHBIE 3(DUPBD».

A3oTcoep:xaniue OpraHuyecKkue coeJUHeHMs.

AMUHBI — OpraHlYecKue NMpou3BojHbIe amMmmHuaka. Kinaccudukanus aMHHOB:
anudaTtrnyeckue W apoMaTUyYecKue; IMEepBUYHBbIC, BTOPUYHBIE U TPETUYHBIE.
Crpoennie MoJiekys, oOuias (Gopmyia, U30Mepusi, HOMEHKIATypa U (U3HUECKUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKMX aMUHOB: OCHOBHBIE CBOICTBA,
QJIKAJIMPOBAHUE, B3aUMOJCHCTBUE IIEPBUYHBIX AMHHOB C a30THUCTOM KHUCIIOTOM.
Conu aJIKWIIaMMOHHSL.

AHWIIMH — TIPEACTAaBUTENb aMHHOB apomaruueckoro psga. CrtpoeHue
aHWwIMHA. B3anMHOe BiMsHUE TPyNN aTOMOB B MoOJIeKyJie aHuiInHa. OcOOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHwIMH. CrocoObl
NOJlydYeHUsI U TNpuUMeHeHHe anudaTHdyeckux amMuHOB. [lonydyeHue aHmWIMHA U3
HUTPOOEH307Ia.

AmuHokucinoTel. Homenknatypa u uzomepusi. OTaenbHble IpeICTaBUTENN Ol
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @U3Wyeckue CBONCTBA  aMHHOKHUCIIOT.
XUMHUYECKME CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpPHBIX  OpPraHUYeCKHUX
COCMHEHHM, peakuus MOJMKOHACHCAUY, O00pa3oBaHHWE NENTHIHON CBS3H.
buonornyeckoe 3HayeHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupogHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TpPETHUYHAS
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBA O€JIKOB: THAPOJIU3, JAEHATypauus,
KauyeCTBEHHBIE PEAKIIMH HA OCIKU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPALLECHHIA:
pacTBOopeHHe O€NKOB B BOJE, AeHATypalus OENKOB NMPH HATrpeBaHHUM, I[BETHBIC
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peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTconepkalue — opraHhueckue — coenuHeHus’» U «Pacmo3naBanue
OPraHUYECKUX COCAUHECHUI.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS.

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHECHUM —
MOJIMMEPHU3AIIUS U OJUKOHICHC Al

[Tonumepubie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
MOJIUBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETHIMETAKpUIAT, MOJUKAPOOHATHI,
novdTWIeHTepedTanat). Y TWIN3alus U nepepadboTka miacTuKa.

D1acTOMEPBI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AJIEKTPOIPOBOIAIINE OJIUMEPHI, OMOpa3iaraeMple OJIUMEpPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIIEHUE OJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

PacuérHble 3anaumn.

Haxoxnaenue MoJekyIsipHOH (OpMyJibl OPraHMYECKOTO COCIMHEHHS TI0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJISIpHON (OpMYJIbI OPTaHUYECKOrO0 COequHEeHHUs 1Mo Macce (00bEMy)
MPOJIYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (macce, 00bEMY) MPOAYKTOB
peakiMi W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOPMYIIbI
OpPraHMYECKOTO BEIMIECTBA HA OCHOBE €Tr0 XWMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJIyYeHHUsI, OMpeseieHue JO0JM BBIXOJAa MPOAYKTa PEAKIMH OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanus MexXnpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSATHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATHUA: SIBICHUE, HAYYHBINH (aKT, TUIIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHHE, H3MEpEHHE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

13



®usuka: Marepus, aroM, DJJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBa, (PU3MUECKHE BEIMYHHBI, C€IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPTHs,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepoTpodHBIH TUN MHUTAaHUA, OpOKEHUE,
doTtocuHTe3, IbIXaHUE, OEJIKH, YIJIEBOABI, JKHUPBHI, HYKICHMHOBBIE KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOILIMBO.

TexHoyorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTaHMI,
MOIOIIIKME CPENICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMMUHM.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW 3nemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noAypoBHHU. AToMHBIE opOuTanu. Kinaccudukaius XUMHUYECKUX 3JIEMEHTOB (S-, -,
d-, f-omementnl). PacrmpenencHue dJIEKTPOHOB IO AaTOMHBIM — OpPOHUTAIISM.
DJIEKTPOHHBIE KOH(UTYpPAIIUU aTOMOB JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(MDUTYypallMi HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XMMAYECKUX DJIEMEHTOB
.. Menneneera. CBsA3b NEPUOAUYECKOTO 3aKOHA U lleprnoanueckor CUCTEMBI
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJOXHBIX BEIIECTB IO TrpynnaM ¢ TepuojaM. 3HAYCHHE
nepuoauueckoro 3akona /.M. Menneneesa.

XuUMHYECKass CBA3b. BuUIBI XUMHYECKOM CBS3U: KOBAJICHTHAs, HWOHHAs,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUSI KOBAJCHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JauHa cBs3U. [1oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3u. KpartHbelie cBa3u. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajneHTHOCTP M BaJlEHTHBIE BO3MOXKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOIO MEPUOJIA).
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[IpencraBnenre 0 KOMIUIEKCHBIX coequHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYCHHE KOMIUIEKCHBIX COCIHMHEHU.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTpOEHUsSA.  THIIBI
KPUCTAUTMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucremax. VictunHbie pacTBopsl. IpencraBinenue o
KOJUTOMIHBIX pacTtBopax. CrnocoObl BBIPRXEHHUS KOHIIEHTPALIMA PacTBOPOB:
MaccoBas J10JI BEIleCTBa B pacTBOpE, MOJIIpHAasl KOHILEHTpauus. HacpleHssie u
HEHACBIIICHHBIEC PACTBOPBI, paCTBOPUMOCTh. Kpuctamioruapars!.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelecTB. TpuBHaIbHBIC
HAa3BaHMS OTJAEIBHBIX IPEACTABUTENIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKMX pEAKUUNA B HEOPraHWYECKOHM M OpraHU4eCcKOM
XUMHUHU. 3aKOH COXPAHEHMS MAcChl BEUIECTB; 3aKOH COXPAHEHUs W NPEBpALCHUS
HHEPrUM MPU XUMUYECKUX peakuusx. TernoBbie 3Q(PEeKTsl XUMUYECKUX peaKLuil.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOUW peaKIuy, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakuu. Karanns u kaTanu3aTtopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XuMuiyeckoe paBHoBecue. KoHcranrta
XUMHUYECKOTO paBHOBecUsA. (DAaKTOpBI, BIMAIOIINAE HA IIOJIOKEHHUE XHMHYECKOIO
PABHOBECHS: TEMIIEPATYpPA, NABJIECHUE U KOHLEHTPALMHU BEUIECTB, YYACTBYIOIINX B
peakuud. [Tpunnun Jle [laTense.

OnexTponutnyeckas auccouuanus. CuiibHble U ciaOble  AJIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpaibHas,
nienioyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponu3 coneit. Peakiun
MOHHOT0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHHS.
Oxucaurens M BOCCTaHOBUTENb. [Iporecchl OKHCIEHUS W BOCCTAHOBJIEHUS.
Baxnelnmme OKUCIMTENIM W BOCCTAaHOBUTEIH. MeETOH 3JIGKTPOHHOro OajaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHUS BEUIECTB M HMX NPEBPALICHUN:
pa3oXKEeHHe NEPOKCHUIA BOJOPOJA B MPUCYTCTBUM KaTalu3aTropa, MOJIEIH
KPUCTAUTMYECKUX PEIIETOK, MPOBEACHUE pEeaklnii HOHHOTO 0OMEHa, OTpe/IesIeHNe
Cpeabl pacTBOPOB C IOMOIIBID WHIWKATOPOB, W3Yy4YEHHE BIIMSHUSA Pa3JIMYHBIX
(GakTOpoB Ha CKOpPOCTh XHUMHUYECKOM pEaKIUU M TMOJOKEHHUE XHMHYECKOTO
PaBHOBECHSI.

Heoprannyeckasi xummusi.

[lonoxxenne HemertauioB B Ilepuoaudeckod cuUCTEME  XMMHUYECKHUX
anemenToB J.. MenneneeBa u 0cOOEHHOCTH CTPOEHUSI UX aTOMOB. Puznyeckue
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CBOMCTBA HEMETAJIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C
METAJUIaMH W HEMETaJUIlaMH, BOCCTaHOBUTEIbHBIE CBOWCTBA. ['mapuusl
ToNNMBHBIE AIIEMEHTHI.

["amorensl. Haxoxkaenwe B TpUpOjE, CIOCOOBI MOMydeHUs, (QU3HUYCCKUE H
XUMHUYECKHE CBOMCTBA. ['aioreHoBOgOpoAbl. BakHelme KUCI0pOACOaEpKAIIHEe
COEJIMHEHHUS rajnoreHoB. JlabopaTopHble U TPOMBIIUICHHBIE CIIOCOOBI MOTYyUYEeHHUS
rajoreHoB. [I[puMeHeHne raloreHoB U UX COEAUHEHUMN.

Kucnopon, o3oH. JlabopaTopHbie U MPOMBILIUICHHBIE CIIOCOOBI MOMYyUEHHUS
kuciopoaa. OuU3NUECKUe U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. HaxoxaeHnue B TpUpPOAE, CIOCOOBI TMOJYYCHHS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(1V), okcun
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHOU KucIoThl. [IpuMeneHne cepbl U €€ COEIUHEHNN.

A3zor. HaxoxneHue B mpupoje, CHocoObl MOdy4yeHUs, (U3UUYECKUE U
XUMHUYECKUE CBOWMCTBA. AMMMAaK, HUTPUIbl. OKCHABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U uX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azorta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. HaxoxxneHue B mpupoje, crnocoObl MOMydeHHs, (PU3UYECKUE U
xumudeckue cBoictBa. D@ochuapl u dochun. Oxcunsl (ocdopa, Gochopnas
kucinota u e€ conu. [lpumenenue ¢ocdopa u ero coeauHeruii. docdopHbie
ynoOpeHus.

VYraepon, HaxoXJIeHHWE B MpUpojAE. AJIOTPOINHBIE  MOIU(DUKALIMY.
duznyeckue M XUMHUUYECKHE CBOMCTBA TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u eé
colii. AKTUBUPOBAHHBIA Yyroyb, ancopOiusa. Dymiaepensl, TpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 00pa30BAHHBIX YTJIEPOJOM, U €ro
COEJIMHEHUH.

Kpemuuii. Haxoxaenue B mpupojie, CrnocoObl MOJy4YeHUs, (Pu3MUecKue u
xumuueckue cpoiictBa. Oxcuna kpeMuusi(1V), kpemMHHEBass KHCIIOTA, CHIIMKATHI.
[IpumeHeHue KpeMHUs U ero coequHeHnil. CTeK0, ero NoJiy4eHue, BUJIbl CTEKIIA.

[Tonoxenne metaimsioB B Ilepuoandeckon cCUCTEME XUMHUYECKUX BJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000J0UYEeK aTOMOB MeTawioB. OOmiue
dbu3ndeckue CBOWCTBA MeTaioB. [IprMeHeHHe MeTaioB B OBITY W TEXHHKE.
CrmuiaBel METANIOB.
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DNEeKTPOXUMHUUYECKUNH psAn  HampspDkeHuid metauioB.  OOmme  crnocoObl
ITOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHsl, NUPOMETAIUTYPrus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX DJJeMeHToB. Harpuili u kamuii: mnonydeHue, (HUMYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCUHEHHUI.

O6mast xapakrepuctuka metayioB |lIA-rpynmer Ileprogudeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (QU3NYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMIL: TTOTyYeHue, (PU3nYecKue U XMMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBa M €ro coeauHeHuid. AmdorepHbie CBOMCTBAa OKCHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB 1o0ouHbIX mnoarpynn (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nYeCcKne U XMMHYECKHE CBOMCTBA XpoOMa M €ro coeauHeHuii. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomarsl, HX
OKHUCJIUTEbHBIE CBOMCTBA. [loJTydeHrE U IPUMEHEHHUE XpOMa.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlia M €ro COCIUHECHUU.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranma(VIl). Ilepmanranat kanus, ero OKUCIUTEIbHBIC CBONCTBA.

duznyeckue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIBI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonmyuenue u npuMmeHenue xemnesa
Y €r0 CILIABOB.

du3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COSTUHEHU.

[Muuk: momydeHue, (GU3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIUHKA, THIPOKCOKOMIUICKCHI ITMHKA. [[puMeneHue
IIMHKA U €r0 COCINHEHUM.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, ¢Gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3Yy4YEHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJIOM (BO3MOYKHO HCIIOJIB30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
1eI04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBI METAJJIOB, B3aWMOJICUCTBUE THUIPOKCUIOB ATOMUHHS U LHHKA C
pacTBOpaMM KHUCIIOT U IIEJOYEH, pElIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
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«Tanorensry, «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasipl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMuS U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTHA dyenoBedyecTBa. [loHsTue
O Hay4YHbIX METOAaxX IIO3HAaHUS M METOJOJOTUA HAY4YHOTO HCCIIEIOBAHUS.
HayuHble mpyUHIMITBI OpraHru3aliy XMMUYECKOTO Npon3BoACTBa. [IpombinieHHbIE
CIIOCOOBI TTOTYYEHUST BAKHEHUIITNX BENIECTB (HA MPUMEpPE MPOU3BOJICTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbIliIeHHbIE CIIOCOOBI MOJIYYeHUsS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHNH SHEPreTUUECKO 0€30MacHOCTH.

XuMusi ®W 370pOBbE uenoBeKa. JlekapcTBeHHble cpenctBa. [IpaBuna
MCIMOJIb30BaHNUs JICKAPCTBEHHBIX MpenapaToB. Posib XUMuK B pa3BUTUHN MEIULIMHEI.

XUMHMS THIIKA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xumuu B
o0ecrieueHnH NHUIEBOM 0€30M1aCHOCTH.

KocMmetrnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIHOJIb30BAaHUSL IpenapaToB OBITOBOM XWMHH B IOBCEIHEBHOMN
KU3ZHHU.

XuMuUsl B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XuMus B CEJILCKOM X03sicTBe. OpraHnyecKkre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl 111 21eKTpOHUKHA. HaHOTEXHOIOTH Y.

PacuérHble 3anaumn.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIHH, €CIU OIHO U3
BCII[ECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA
peaKUuuH, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pPACTBOpPa C ONPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIIMM BEUIECTBA B PacTBOpE, JIOJM BBIXOJA NPOAYKTAa pEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBIIIETCS YepE3 UCIOJIb30BAHUE KAK
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSITHH, TaK ¥ MOHSITHUM, MPUHATHIX B OTJEIbHBIX
MPEIMETAX ECTECTBEHHO-HAYYHOTO LIMKJIA.
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OO1ue ecTecCTBEHHO-HAYUYHbIE IOHATHUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
TEOpusi, 3aKOH, aHalU3, CUHTE3, KiIacCU(UKAIs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEepEeHHe, SIKCIIEPUMEHT, MOJIEb, MOICTUPOBAHUE.

®dusuka: wmarepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, D3JEKTPOH, MPOTOH,
HEUTPOH, HOH, U30TOIIbI, PATUOAKTUBHOCTb, MOJIEKYJa, SJHEPTETHUECKUN YPOBEHb,
BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, WJACAIbHBIN Ta3,
dbuznyecKkre BeIMYUHBI, €AMHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opranusm, sKocucreMa, ouochepa, Meradbonnsm, Makpo-
¥ MUKPOSJIEMEHTHI, OCJIKH, KUPBI, YTIE€BOAbI, HyKIEHHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BELECTB U MOTOK 3HEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonorus: XuMu4eckasi IPOMBILUIEHHOCTb, METAJUIyprusi, CTPOUTENIbHbIE
MaTepuabl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAsl IPOMBIILJICHHOCTD,

Cl)apMaL[eBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKUX
nperaaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpUAIIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTD, HAHOTCXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CJIEAYIONIME COCTaBIIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYalOIIMUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOpPMaMHU T[IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHUMUS» OTPAkKaroT
c(OpPMHUPOBAHHOCTh OMbITA MO3HABATEILHON U TPAKTUYECKON NIE€ITEIbHOCTU
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronmxcst B MPOIIECCEe peaau3aiuu 00pa3oBaTEIbHOM NEATEbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M MpPaBUJIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM MAEATEIIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY U
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YU€OHOMN JACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKU €CTb pE3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;
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UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHanm3e MHPOPMAIMH O MEPEAOBBIX JTOCTHKEHHUSAX COBPEMEHHOW OTE€YeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE IMOBEACHUE M TMOCTYNKH CBOMX TOBAapUIIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHUS LEHHOCTEH 370poBOro U 0Oe3omacHOro oOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3HMUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHIMUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIHUsIX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIHOIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NeSATETbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCH pa3iIndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;
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MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MpOoOJIeM, BIHSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COUUAIBHOM CPEBI;

OCO3HAHUA HEOOXOJUMOCTH HCIOJb30BAHUSA JIOCTHXKCHUM XUMHU IS
pelIeHus BOIPOCOB PAllMOHAIBLHOTO IPUPO/I0TIOIb30BaAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI OKpYyKaromeh
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATOMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHMUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTIbITa JESTETbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAaThCSI UMM B MO3HABATEJIbHON, KOMMYHUKATHBHON M COIMAJIBHOM
MpPaKkTUKE, CIOCOOHOCTM UM YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOMN MPAKTUKY;

MOHMMAaHUSl cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MUPE KaK O €IWHCTBE MPUPOJIBI M YCIOBEKA, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHUH NpoOJeM COXpaHCHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JJIE COBPEMEHHOMU
IUBUIM3AIUM: B €€ TYMaHUCTUYECKOW HAINpaBJICHHOCTH W Ba)XHOW poOJId B
CO3/JaHMM HOBOW 0a3bl MaTepHaIbHON KYJIbTYpHl, B pEHICHUH TJI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U DKOJIOTUYECKOU 0€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, 00ECIIEYECHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM KU3HU Ka)JA0ro 4dJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIs aHaliM3a U OOBSICHEHUS SIBJICHUM OKPY>KAIOIIEro MUpa 1
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHHS JIJIS
peleHus Ipo0IeM B peabHbIX )KU3HEHHBIX CUTYaIUsAX;

MHTEPECA K O3HAHUIO, UCCIIEI0BATEIBbCKON JEATEIbHOCTH;
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TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUH 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATETLHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHSI  OOydYaroIIMXCs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TTOHSATHUS, OTpaXKaroUue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CIEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SIBIICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUII0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIe Y4eOHbIC NEeHUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKIHOHATBHOM
TPaMOTHOCTH M COIIMAIbHOW KOMITETEHIIUN 00YyYarONXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHMKATHUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

1) 6a30Bble JJOruvYeckKue JaeMcTBUsI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIOJIB30BaTh IPH OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBILLJICHUS:
BBIJICISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIME MOHSITHS JIJIs1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUU;

BBEIOMPATh OCHOBAaHUS W KPUTEpUHU IS KIACCU(DHUKAIMK BEIIECTB W
XAMHUYECKUX PEAKIUN;
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YCTAHABJIMBATh MPUYUHHO-CJIECACTBEHHbIE CBSI3U MEXKIY H3y4aeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHAYKTUBHbIC, JCAYKTUBHbBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSITH B MPOIECCE MO3HAHUSI UCIOJIb3YEMbIE B XUMHUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKON
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJICIIbHBIC TIPE/ICTABICHUS VISl BBISIBJICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIUpOBATH IS U 33/1a4d UCCIICIOBAHUS, UCTIOIB30BaTh TOCTABJICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMU CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS U TPOBEIACHMUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOJATh 3a XOJA0M
MpoIlecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOMN
JEATEeIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MOUCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHCHUIO Pa3IuYHBIX
METOJI0B ITO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpMaIMu (HAYy4YHO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPaBOYHbIE TOCOOUs,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMAIMIO PA3IUYHBIX BUAOB U (POpM
MIPE/ICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTS;

dbopMyIHUpoOBaTh 3aMPOChl U MPUMEHSITh Pa3IMYHbIE METObI MPU MOUCKE U
orbope wuHbOpMALUM, HEOOXOTUMOW JJIsI BBIMOJHEHHS Y4YeOHBIX 3ajaad
OIPEIEIIEHHOIO TUIIA;

mpUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;
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CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMYy  MpEACTABICHUS
uHbopMaIiuu (cxemsl, TpaduKy, AUATPAMMBbI, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KA4yeCTBE CpeAcTBa NpH padoTe C
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (POpMYJIbl, a0OpeBUATypbl, HOMEHKIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTIATHOCTH.

KoMMyHHUKaTHBHbBIE YHHBepPCATbHbIE YUeOHbI€ el CTBHS:

3aJ1aBaTh BOMPOCHI IO CYMIECTBY 00CYk/TaeMOMH TEeMBI B XOJI¢ TUAIOTA W/ WK
JUCKYCCHUH, BBICKA3bIBaTh MJICH, (DOPMYIHUPOBATH CBOM MPEIOKCHUS
OTHOCHUTEJIHLHO BBIITOJTHCHHS MPE/JI0KESHHOMN 3a1a4H;

BBICTYIIATh C MPE3CHTAIUCH Pe3yIbTaTOB IT03HABATCIBHOW JICSITCIBHOCTH,
TIOJIYYCHHBIX CAMOCTOSTEIILHO HJIM COBMECTHO CO CBEPCTHHKAMU IIPH BBIMTOJTHCHUN
XUMHYECKOTO 3KCIICPUMEHTA, MPAKTHUECKOH pabOThI MO MCCIICOBAaHUIO CBOWCTB
U3yYaeMbIX BEIICCTB, peau3allii yIeOHOro MpoeKTa, U (POPMyIHpPOBATH BHIBOIBI
10 Pe3yJIbTaTaM IIPOBEACHHBIX HCCACAOBAHHMM ITyTEM COIJIACOBAHUS IO3UIUH B
X0J1e 00CYXIeHUSI 1 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO I103HABATEIIBHYIO
NEATENIBHOCTh, OmNpenensas €€ LEeNu W 3aJadd, KOHTPOJMPOBAaTH M IO MEpE
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBINIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HaubOosee
3¢ eKTUBHBIN Ccroco0 MX peneHuss ¢ y4ETOM TMOJyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKUX PEAKLIMSAX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMoOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUU HA YTITyOIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs BKIHOYAIOT cHEU(pUYECKUE
JUIs1 yaeOHOro mpeameTa « XUMUsH Hay4dHbIe 3HaHUS, YMEHUS U CIIOCOOBI CHCTBUM
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YUEOHBIX
CUTYyalUsIX, & TAKXKE B PEATIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aAHHBIX ¢ Xumuen. B
[IporpaMMe II0 XHMMHUU IIPEAMETHBIE pPe3yJIbTaTbl MPEACTABICHBI 110 TOJaM
VU3y4CHUS.
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10 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

c(OpMHUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHHH OPTraHUYEeCKOM
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O0ECIEeYEeHUU YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHun PalHOHAIIBHOTO
IPUPOAOIIOIL30BaHUs, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYyJIbTYpbl
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPENIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MMOHATHUS — XUMHUYECKUN AJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0ojouka aroma, S-, P-, d-aToMHbIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpuau3alus aTOMHBIX OpOuTalield, WOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCJIEHHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pajaukai, CTpyKTypHble (Gopmynsl (pa3BEpHYThIC, COKpallIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAas), H30MEpPbI, TOMOJIOTUYECKUN psAJ, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ- U a30TCOJAEPKAIIME OPraHUYECKUE COEAUHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(mepuognueckuit 3axkoH J[. M. MeHneneeBa, Teopus CTPOCHHS OPTraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHUsI MACChl BEUIECTB, 3aKOH COXPAHEHUS
W TpEeBpallieHUus OHHEPruu TMpPU XUMUUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUui, TEPMOJUHAMUYECKHUX U KHUHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUsI, O B3aUMHOM BJIMSIHUHA aTOMOB M TPYIIIT aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHbIN 3pdexTri, opueHTanTs! | u Il pona);
(haKTOJIOTUYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, IMOJYyYCHHUHU U O€30MacHOM
WCIIOJIb30BAaHUU BAKHEWUIIIMX OPTraHUYECKUX BEIIECTB B OBITYy M IPAKTHUUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPHUHIMIAX  XUMHYECKOTO
MIPOU3BO/JICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePadOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKUA TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHHN;

c(OpPMUPOBAHHOCTH YMEHHIA:
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WCITIOJIP30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPTraHMUECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEaKIUAd U PaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUHd  MOCPEJCTBOM  COCTABJICHMS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakuii HOHHOTO oOOMEeHa IMyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX NOHHBIX YPaBHCHUIA;

U3TrOTaBIMBATh MOJEIM MOJIEKYJl OpTaHWYECKUX BEIIECTB ISl WILTIOCTpaIuu
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAJJICKHOCTh M3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHHUS [0 CHUCTEMATHYECKOU
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
MpEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHH,
ATUJICHTJIMKOIb, (EeHOoJ, (opManbAerujl, areTalbIerua, aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NAIbMUTUHOBAsI KUCIIOTHI,
[JIMLMH, aJaHuH, MaJlbTo3a, (PpyKTO3a, aHWINH, TUBHUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

chOpPMHPOBAHHOCTh, yMEHHUSI ONpPENEsATh BHJ XHMHYECKOW CBSI3U B
OPraHMYECKUX COEIMHEHMSIX (KOBAJECHTHAas W HWOHHAs CBs3b, G- M T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

cOPMHPOBAHHOCTh ~ YMEHHMI  XapakTepuU30BaTb  COCTaB, CTPOECHUE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIMYHBIX TMPEICTABHTENCH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIJIOATKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apPOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOKHBIX 3(UPOB, KUPOB, HUITPOCOSAMHCHHUIA U
aMUHOB, AMHHOKHUCJOT, O€NKOB, yrieBOAOB (MOHO-, AM- U TOJIUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAYy HUMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XHMHYECKHUX PEAKIMA C UCIHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH M THUIa KOBAJCHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;
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c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJEHUS CUCTEMON 3HAHMM O €CTeCTBEHHO-HAyYHBIX
METO/IaX MO3HaHUSl — HAOJIOJCHUH, U3MEPEHUHU, MOJICIUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€H — NI U3YYCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEAKITUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAHHOTO TOHUMAaHUS CYIIHOCTH MATEpUaJIBLHOTO E€IUHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbBIE 3HAHUS 10 OPraHUYECKONW XUMHUU ISl OOBSICHEHHS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIIUN C WUCIIOIB30BAaHUEM (PH3NUIECKUX
BEMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUEThI MO HAXOXKICHUI0 XUMHUYECKON
GbopMyJIBI BEMIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX DJIEMEHTOB,
MIPOYKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEIIIECTB, MCTOIb30BaTh MOJYICHHBIC 3HAHUS IS TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DJKCIEPUMEHT (TIOJIy4eHHEe W HW3y4YeHHE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAa4YECTBEHHBIE PEAKIMW YTIIEBOAOPOIOB pPAa3IMYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIUX OPTaHMYECKUX BEIIECTB, PEIICHHUE DKCIIEPUMEHTATbHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MPaBUII
O6e3omacHOro oOparieHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIMpoBaTh IIENb HWCCIACAOBAHUS, MPEACTABIATh B Ppa3nuuHON (opme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OIEHUBATHh X JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

cOOII0IaTh MpaBUiia SKOJIOTMUECKU I1eJIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYJIOBOM NEATEIHHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS, OKPYKAIOIICH
MIPUPOJHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

28



OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHUCTBUSA HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJM3UPOBATh 11EJ€CO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKHX BEUIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATH II€JICHANPABICHHBIN [OUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAs
JUTEepaTypa, CpecTBa MaccoBoi uHbopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHAJIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadarbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUNA: O MAaTepUaJIbHOM €JIMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHHUM IPUPOJABI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MMacHOCTH, B PA3BUTUU MEJUIIMHBI, CO3JJAHUM HOBBIX MaTEPHATIOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OOECIEUECHUU PAIMOHAIBHOTO MPHUPOIOINOIH30BaHUS, B
dbopMHpOBaHUNM MHUPOBO33PEHHUS W OO KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILICHHMS K CBOEMY 3I0POBBIO M IPUPOJHOMN

cpene;
BJIaJICHHUE CUCTEMOU XMMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET;
OCHOBOIIOJIArarolINe TOHATUS — XUMHYECKHM DJJIEMEHT, aToM, SJApO aTroma,

M30TOIIbI, JJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alus aTOMHBIX OpOMTaNei, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasd CBA3b (KOBAJEHTHAs, MOHHAs, MeETaJuIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JOUCCOLMALMS, CTENEHb JUCCOLMALINH,
BOJOPOJHBIA TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3(dekT
XUMHUYECKON peaKkuuu, CKOPOCTh XUMUUECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS JJIEKTPOIMTHUYECKOW IUCCOLUMALUU, NEPUOINYECKUN
3akoH J[.11. Menneneea, 3aKkOH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHECHUS U
MIPEBPALLEHUS SHEPTUU NPU XUMHUYECKUX PEAKLHUSX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK
XUMHH, MHPOBO33PEHYECKUE 3HAHWs, JEXKalMe B OCHOBE IIOHHMAaHUs
OPUYMHHOCTA M CUCTEMHOCTH  XUMHUYECKHUX  SIBJIEHUH;  COBPEMEHHbBIE
IPEACTABICHUS] O CTPOCHHMH BELIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIDHOM H
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HAaIMOJIEKYJISIPHOM YPOBHSX; IIPEIACTABICHUS O MEXaHW3Max XHUMHYECKUX
peaKkiui, TEPMOAMHAMUYECKMX M  KUHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKAHMS, O XUMUYECKOM DPaBHOBECHHM, PACTBOPAX WU IUCIEPCHBIX CHCTEMAX;
(aKkTOJIOTUYECKUE CBEICHHUS O CBOMCTBAaX, COCTaBE, MOJYYEHUU U OE€30MaCHOM
UCIIOJIb30BaHUU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U IMPAKTHUECKON
NEATEIbHOCTH  Ye€JOBEKa, OOIMX  HAYYHBIX  NPUHIOUOAX  XUMHUYECKOIO
IIPOU3BO/JICTBA,;

C()OPMUPOBAHHOCTh YMEHMIl: BBIABIATH XapaKT€pHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAaHNUN HEOPIaHWYECKUX BEILECTB U UX IPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJAMHEHMSX, BUJI XUMHUYECKON CBSA3M (KOBaJECHTHAs,
WOHHAs, METaJInyecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTh CBOMCTB BEUIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBA3H;

C(OPMUPOBAHHOCTh ~ YMEHMH:  KiIaccu(UUUPOBAaTh:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3JINYHBIM MPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpAaTUMOCTH, YYACTHIO KaTalau3aropa U
JIPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccuukanuu
M3Yy4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLUM;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPHOINUECKOro 3akoHa /.
W. MenaeneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUIYIO, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHUOIOB
Ileppnognueckorn  cucremsl  J[.MI.  MenneneeBa,  HCHOJB3ys  INOHATHUSA
«IHEPTeTUYCCKHE YPOBHM», «IHEPIeTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTann», «OCHOBHOE MU BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XMMHMYECKHUX JJIEMEHTOB U HUX
coenuHeHurd 1o nepuojmaM u rpynnaMm [lepmogmueckoir cucremsr [ W.
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MenpeneeBa, BAJICHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JJIEKTPOHHBIX 000JIOYECK;

cOpMUPOBAHHOCTh YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEHIECTB  pAa3JIMYHBIX  KJIacCOB,  IOATBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMU C
MOMOILBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUH; peakuid HMOHHOTO OOMEHa NYTEM COCTAaBJICHHUS HX IMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHUW;  peakuWil  TUAPOIW3a;  peakuui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE T'MIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );

c()OPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKIHMA C YYETOM HMX DHEPreTUUYECKHUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKkIUMu B 3aBUCUMOCTH OT pa3JIMYHBIX
(akTOpoB, a TaKKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

c()OPMHPOBAHHOCTh YMEHUS XapaKTEpU30BaThb XUMUYECKHE pPEAKIUH,
JeXallie B OCHOBE NPOMBIIUIEHHOTO TMOJYYEHHsI CEPHOM KHCIIOTBI, aMMHaKa,
oOmMe HayyHble MPUHLMIBI XUMUYECKMX MPOU3BOJICTB; 1IE€JIE€CO00Pa3ZHOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

Cc()OPMUPOBAHHOCTHh BJIAJEHUS CHUCTEMOM 3HAHUM O MeEToJax Hay4YHOIo
NO3HAHUS SIBJICHUNA NOpUpPOIbl — HAOJIOJEHUE, H3MEpEHUe, MOJEIIMPOBAaHNUE,
HKCIEPUMEHT (pEaJibHbI U MBICIICHHBIH ), HCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSICHEHUS XHMHUYECKUX SBJICHHUH, HMMEIOIIMX MECTO B MPHUPO/IE,
PaKTUYECKOM AESTEIIbHOCTU YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBS3b XUMHYECKUX 3HAHHUM C
MOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETBI: C HCIOJIb30BAHUEM
MOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BellecTBa WM 00bEMA Tas3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMHU BEIIECTB; TEIIOBOro s¢dexra
peakuuy; 3Ha4eHUs BOAOPOIHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
U3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBAa BEIIECTBA)
INPOJAYKTa PEAKLUMHU, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BUJE pacTBoOpa C
ONpe/IeIEHHON MAacCOBOU J10J€ll pacTBOPEHHOTO BEILIECTBA WJIM JaHO B M30BITKE
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(MMeeT TpWMECH); JOJM BBIXOJA MPOAYKTAa pEaKiuH,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IUJIAHUPOBATh W TMPOBOJIHTH
XUMHUYECKUH  JIKCIEpUMEHT  (IpOBEACHUE  peakluii  HOHHOro  oOMeEHa,
MOJATBEPKICHNE KAUYECTBEHHOTO COCTaBa HEOPTAaHWYECKUX BEILIECTB, ONIPEACIICHUE
Cpelbl PacTBOPOB BEILECTB C TOMOIINBbID HWHIWKATOPOB, H3YyUYCHHUE BIIUSHHUSI
pa3UuHbIX  (PAKTOPOB Ha  CKOPOCTh XMMHUYECKOW  pEakluu, pelieHue
OKCIIEPUMEHTAIBHBIX 3ada4 1o TemaM «Mertamey u  «Hemeramisl»y) ¢
coOJIroIcHuEM TpaBuil 6€30MacHOr0 OOpaIleHUs C BEIIeCTBAaMU U JIa0OpPaTOPHBIM
o0opynoBanueM, (opMyaupoBaTh IIelb HMCCJENIOBAaHUS, TPEJCTABISATh B
paznuuHOi (QopMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATh X
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOJIIO/IaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocyol U jabopaTopHbIM O0OpyJOBaHUEM, OOpaIIeHUs C BEIIECTBAMH B
COOTBETCTBUM C HUHCTPYKIUSMH IO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHYECKUX
OMBITOB, 3KOJIOTUYECKH 11€71eCO00pa3HOr0 TMOBEACHUSI B OBITY W TPYIAOBOH
JESITEIbHOCTH B LEISAX COXPAHEHHUSI CBOETO 30POBbS, OKPYKAOIIEH HNPUPOIHON
cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOI'O JEUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IIEJCHANPABICHHBIA TTOUCK
XUMHUYECKON MH(MOPMAITNHN B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, MHTEepHET U apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUYECKYI0 MH(OpMaInio, epepadbaThiBaTh €€ W UCIOIb30BaATh
B COOTBETCTBUHU c MMOCTABJIEHHOU y4eOHOM 3a7a4en.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounuecTBo yacos JuiekTpoHHbIe (uMppoBble) Hanpasiienus
Ne HaumeHoBaHue pa3jie/ioB U
KoHnTpoabHbI IpakTuyeckn o0pa3oBaTe/ibHbIE peaau3zanuun
n/n TeM MPOrpaMMbl Bcero
e padoThl e padoTsI pecypcsl BOCIIMTATEIbHOI0
NMOTEeHHAJIA
Pa3nen 1. Teopernueckue OCHOBBI OPraHMYeCKOH XUMHUH
JyxoBHO-
HPaBCTBEHHOE
BOCIIUTaHHUE;
Xumus 10 knace, D«I'AOY MaTPpUOTUYECKOE
[Ipenmer opraHuYeCcKON XUMUU. HITO "Axanemus BOCIIUTAHUE;
11 Teopust cTpoeHUs OPraHuYECKUX 8 Munnpocsenienusi Poccun” 3CTETUYECKOE
coequHenuii A. M. bByrneposa BOCIIUTAHHE; TPYLOBOE
BOCITUTAHUE;
3KOJIOTUYECKOE
BOCIIUTAHUE; LICHHOCTH
Hay4HOI'O IMO3HAHUSI.
Hroro mo pazueny 8
Pa3nen 2. YraeBonopoabt
A cnam EI'D. Xumus OcreTnyeckoe
(MOZYyJIb IO PELIEHUIO BOCIIUTaHME; TPYJOBOE
51 [IpenenbHble yraeBOAOPOABI — 5 TpyAHBIX 3a1a4) ,AO BOCIIUTaHUE;
' AJIKaHbI, [IUKIJIOAJIKaHbI N3narenbcTBO JKOJIOTUYECKOE
"[Ipocsenienue" BOCITMTaHHUE; IIEHHOCTH
Hay4HOT'O MMO3HAHUSI.
Tpenaxep "O0naxo OcreTnyeckoe
HenpenenbHbie yrneBoaopos: .
2.2 14 1 3Hanuit". Xumus. 10 xriacc. BOCIIUTaHKE; TPYJIO0BOC
AJIKEHBI, aJIKaJIUECHbI, ATTKUHBI " |
00O "®duszukon JIadb BOCIIUTAHUC;
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Tpenaxep "O0mako
sgagui". Xumus. 10 xaace

9KOJIOTHYECKOE
BOCITMTaHHUE; LIEHHOCTH
Hay4HOT'O MMO3HAHUSI.
DcTeTHYeCKOoe
BOCITUTAHHE; TPYIOBOE

ApomaTH4eCKHe yTiIeBOA0POIbI (yriry6neHHELH BOCIIUTAHHE,
2.3 (apers) 8 ypoBeHs),000 "duznkon HKOJIOTHYECKOE
JIag" BOCIIUTAHUE; IIEHHOCTU
Hay4HOT'O MMO3HAHUSI.
LHubdposoii kypc "Xumusl. DCTEeTHYECKOE
YrayGuennsiid ypoBeHs'" 10 BOCIIUTAHHE; TPYLOBOE
IIpupoiHbIe HCTOTHAKY knace, PI'TAOY IO BOCIIUTAHUE;
24 YII1eBOAOPONOB 1 HX 4 "AkaneMus 9KOJIOTHYECKOE
nepepaboria Mumnrnpocgernienus: Poccun" BOCIIUTAHUE; IIEHHOCTH
HAyYHOTO MMO3HAHUS.
Tpenaxep "O0maK0 DcTeTHYecKoe
3HaHui". Xumus. 10 kiacc BOCIIMTAHUC, TPYOBOC
95 lManorennpon3BoiHbIE 4 (yrayOneHHBbII BOCHUTAHUE;
' YII€BOJOPOIOB ypoBeHs),000 "du3nkoH DKOJIOTHYECKOE
JIaG" BOCIIUTAHUE; IICHHOCTH
Hay4HOT'O MMO3HAHUSI.
Hroro mo pazueny 35

Pa3nen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHust

3.1

Cruprel. ®eHon

11

Tpenaxep "O0mako

sgagui". Xumug. 10 xigace

(YrnyOJIeHHBIH

ypoBeHb), 000 "dusnkod
Jlag"

DcTeTnyeckoe
BOCITMTaHHUE; TPYIOBOE
BOCIIUTAHUE;
JKOJIOTHYECKOE
BOCIIMTAHUE; LIEHHOCTH
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HAY4YHOI'O ITIO3HAHMA.

3.2

3.3

KapOonumnbpHble coeTuHEHUS:
QJIbJICTH/Ibl U KETOHBI.
Kap6oHOBbIE KHCTOTHI.
Crnoxnbie 3¢upsbl. JKupbl

VYrieBoanl

Hroro no pasaciny

21

41

Tpenaxep "Ob6nako
3Hagui". Xumus. 10 kaace
(yruyGueHHbIi
ypoBeHkb),000 "duzukon
JIag"

Tpenaxep "Ob61aK0

sgagui". Xumug. 10 xiace

(yruyGueHHbIi

ypoBeHb ), 000 "dusnkon
Jlad"

DCTEeTHYECKOE
BOCITUTAHUE; TPYIOBOE
BOCIIUTAHUE;
9KOJIOTHYECKOE
BOCIIUTaHUE; IIEHHOCTH
Hay4HOT'O MMO3HAHUSI.
OcTeTHYecKoe
BOCITUTAHHE; TPYIOBOE
BOCIIUTAHUE;
9KOJIOTHYECKOE
BOCIIUTAHUE, IIEHHOCTH
Hay4HOTO ITO3HAHUSI.

Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus

41

AMuHBI. AMUHOKHCIIOTHL. benku

Hroro no pasaeny

12

12

Tpenaxep "O0mako

sganui". Xumusg. 10 kmace

J1yOJICHHBIH

ypoBeHb ), 000 "Puzukod
Jlad"

OcTeTHUecKoe
BOCIIUTAHUE; TPYAOBOE
BOCIIUTAHUE;
9KOJIOTHYECKOE
BOCITMTaHHUE; IEHHOCTH
Hay4YHOTO TTO3HAHUSI.

Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHH S

5.1

BricokomonekynsipHbIe
COEMHEHHUS

Xumus. BupryanbHbie
nabopaTopHbIE U
MpaKTU4YecKre paboThl,
Or'A0Y
"MCPO"

OCTeTHYECKOE
BOCITMTaHHUE; TPYIOBOE
BOCITUTAHUE;
9KOJIOTHYECKOE
BOCIIUTAHUE; IIEHHOCTH
Hay4YHOTO TTO3HAHUSI.
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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11 KJIACC

KosmuecTBo yacos JuiekTpoHHbIe (uMpposbie) Hanpasienus
HaumeHnoBanue pa3aesioB 1 TeM
Ne ni/m KoHTposbHBI IIpakTH4eckn o0pa3oBaTe/ibHbIE peajsu3auuu
NPOrpamMMbl Bcero
e padoThl e padoThbI pecypcbl BOCIIUTATEIbHOI0
NOTeHHAJIA
Paznen 1. Teopernueckue 0CHOBBI XUMHU
HyxoBHO-
HPAaBCTBEHHOE
udposoii kypc "Xumusi. BOCIHTaHHE,
CrpoeHue aToma. Vry6aeHnsii yposens" 11 NaTPUOTHYECKOE
[lepuoanueckuii 3aKoH u xace.dCAOY IO BOCIIUTAHUE;

11 [Iepnonnueckas cucrema 9 " AKaTemus ACTETUYECKOE
XUMHYECKUX 3eMeHTOB J[. U. Musmnpocsemenus Poccun” BOCIIUTAHUE; TPYIOBOE
Menpeneena BOCIHTAHHUE;

JKOJIOTHYECKOe
BOCIMTAHUE; IEHHOCTU
HAy4YHOTO ITO3HAHUS.
DcreTndeckoe
Tpenaxep "OO6nako
o BOCIIMTaHUE; TPYIOBOE
3HaHui". Xumus. 11 kmace
CrpoeHue BemiecTna. . BOCITUTAHHUE;
1.2 11 1 (yrmyOneHHbIH ypOBEHb,
MHoroo0pasue BemecTB N " 9KOJIOTHYECKOE
00O "®wuzukon JIabd
BOCIIMTAHUE; IEHHOCTU
HAy4YHOTO MMO3HAHUSI.
OcreTndeckoe
Tpenaxep "O06nako BOCITUTaHUE; TPYIOBOE
3nagui". Xumus. 11 kiacce, BOCIIMTAHUE;
13 XUMHYECKHE PEAKIINN 19 1 3 " "
OO0 "®duzukon JIabd JKOJIOTHUYECKOE

BOCIIUTAHHUEC, HEHHOCTH
HAayY4YHOI'O ITIO3HAHMUA.




Hroro no pazneny

Paznen 2. Heoprannuyeckasi XumMus

39

Lludposoii kypc "Xumusl.

Yrayoiaenssiit yposeHns" 11

DCTETUUECKOE
BOCTIUTAHUE; TPYAOBOE

kanacc, PITAOY IO BOCIIMTaHHUE;
2.1 Hemeranmr 31 " AKaieMUsI 3KOJIOTHUECKOE
Munnpocseuienus: Poccun" BOCITMTaHUE; IIEHHOCTH
HAyYHOTO MMO3HAHUSI.
DcTeTHYECKOE
Tpenaxep "O06mako
o BOCITUTAHUE; TPYI0BOE
sHanuit". Xumus. 11 kiacc
. BOCIIUTAHUE;
2.2 Mertainisl 23 (yrmyOneHHbBIH ypOBEHbD, ’
| | JKOJIOTHYECKOE
00O "®duszukoH JIadb
BOCIIUTAHHUE; IIEHHOCTH
HAyYHOTO MO3HAHUSI.
Uroro no pazueny 54
Pazgen 3. Xumus u :Ku3Hb
Iludposoii kypc "Xumusi. DcTeTHYECKOE
Yruy6nennsiii ypoBenp" 11 BOCIIUTaHUE; TPYAOBOE
31 MeToIbI TTO3HAHUS B XHMUH. o knacc, PTTAOY AI1IO BOCHUTAHUE;
' XUMHES 1 KU3HD "Axanemus 9KOJIOTHYECKOE
HHIIpOocBenleHus Poccun BOCIIUTAHHUE; IIEHHOCTH
M P n ;
HAyYHOTO MO3HAHUSI.
Hroro mo pasneny 9
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus, 10 knace/ IN'abpuensa O.C., O61mecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

» Xumus, 11 knacce/ I'abpuensa O.C., OGIEecCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Metoandeckoe nocodue — 6a30BbIi YpOBEHbY - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01m1as XuMus B TeCTax, 3ajavax, ynpaxuenusx. 11
kimace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTposnbHbie 1
MIPOBEepOYHBIE PabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc: Hacronphas kHura ais
yuutensi». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.T'abpuensn, ['.I".JIsicoBa, A.I'.BBenenckas «Xumust 11 knacc: HacrtonbpHast kHUTa 1715
yuutensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensH, I1.B.Pemeros, N.I'.OctpoymoBa «3agauu 1o XUMUHU U CIIOCOOBI UX
pemeHus» - M.: «/Ipodan, 2021ro.

7. B.I'. lenncoBa «Xumus 11 kitacc noypounsle miansl o yueouuky O.C.I'abpuensina,
I".I".JIpicoBoii» - Bonrorpaa» Yuurens 2018roz.

8. M.A.Psa6oBa, Y .1O.Hesckas, P.B.JIuako «Tectsl mo xumun 11 kimacey, - M.: Dk3aMeH,
2019r.

9. O.C.I'abpuensn, N.I'.octpoymMoB «XuMHUUYECKHI dKCTIEpUMEHT B 1ikosie 11 kimacey»; - M.:
Hpoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

http://www.chemnet.ru T"azeta «Xumus» u caiit ais yautens «51 uay Ha ypoKk XUMHK»
http://him.1september.ru Equnas xomnexkuus LIOP: TIpeameTHast KOMIEKIUS «XUMHESD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTHI:
xumus. Komrekiust Poccuiickoro o0meo0pa3oBaTebHOTO mopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Beepoccuiickast omummnuaza NKoJIbHUKOB O XUMUHU
http://chem.rusolymp.ru Opranuueckasi XMUMUsL: SIEKTPOHHBINA YISOHUK IS CPEHEH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBIH yIEeOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJUISHK: XUAMUSI

http://www.chemistry.ru JlucraniimonHas OJMMITHAA TI0 XUMHUH: TEJIEKOMMYHUKAITHOHHBIH
00pa30BaTeNbHbII MPOEKT
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