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Pabouasi mporpamMmmMa o XMMUU Ha YPOBHE CpEHEro 001ero oopa3oBaHUs
pa3paborana Ha ocHoBe dDenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepanbHO o0OpasoBarenbHON IPOTPAMMBI CPEIIHETO o01ero
oOpazoBanusi(POIl COO), npencraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
obpazoBarenbHoM cTtangapte COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
Gdenepany, peanu3yOIMUX OCHOBHBIE 00pa30BaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TMoONOXeHu «Crpareruu pa3BUTHs BocnuTaHus B Pocculickoi
@epnepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HAY4YHOTO oOpa3oBanus ywammuxcs 10-11 kmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBUSX U epeHITMPOBaHHOTO,
npodUILHOTO OO0y4YeHMs, MPHU3BAaHO OOECIEeUUuTh O00IIec00pa3oBaTEIbLHYI0 U
OOILEKYJIBTYPHYIO TMOJTOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOJIMMYIO s
aJanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe IS
OpOAODKEHUsS OOyYeHHs B OpTraHM3alugX NpoQPecCHOHATBHOIO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBISIETCS OJTHON M3 NPUOPUTETHBIX AUCIUTLINH.

B nporpamme mno XMMHM Ha3HAuY€HHUE MpeaMeTra «XHUMHS IOJy4aeT
NOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOlIMMU
nonoxkeHusiMu GI'OC COO o B3aMMOOOYCIOBICHHOCTH LENEH, COAep KaHUs,
pe3ynpTaToB O0y4YeHHs] UM TpeOOBAHMN K YPOBHIO IOJATOTOBKH BBIMTYCKHHKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMBbIE MPOrpaMMOi MO
XUMUH QYHKITUH:

e THPOPMALIMOHHO-METOJIMYECKAsI, peau3alusl KOTOpod  oOecreyuBaer
MOJlyYeHUE NPEJCTaBICHUS O LEsIX, COAEp)KaHWU, OOIIell cTpaTeruu
00Oy4eHusl, BOCHUTAHUS U Pa3BUTHs 00yUaIOIIUXCSI CPEACTBAMH MpeaMeETa,
M3y4aeMoro B paMKax KOHKPETHOTO NpoduIs;

e OPraHU3ALMOHHO-TJIAHUPYIOIAsl, KOTOpas MpelycCMaTpPUBAET ONpeesieHuE:
OPUHIMIIOB  CTPYKTYPUPOBAHMUSI M TOCJEAOBATEIbHOCTUH  U3Y4YCHUS
yueOHOro  Marepuasia, KOJIMYECTBEHHBIX U  KayeCTBEHHBIX  €ro
XapaKTePUCTHK; MOAXOA0B K (POPMUPOBAHUIO COAEPIKATEIHLHOW OCHOBBI
KOHTPOJII U OUEHKH OOpa30oBaTENbHBIX JIOCTHKEHUH OOydarommxcs B
paMKax HTOrOBOW arrectaliud B (OpME €AUHOTO0 TOCYIapCTBEHHOIO
AK3aMEHa MO0 XUMUH.

[Tporpamma asis yriyOaEHHOTO U3YYCHUST XHMUH:

e YCTAaHABJIMBAE€T MHBAPUAHTHOE MPEAMETHOE COAEpKaHME, 00513aTENbHOE IS
U3y4eHUsT B paMKax OTHAENbHBIX npoduiield, mnpeaycMaTpuBacT



pacmpejielieHie W CTPYKTYPUPOBAaHHME €ro IO KJaccaM, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3/iesiaM Kypca;

e 1a€T IPUMEPHOE paclpesiesieHre yueOHOro BpEMEHHU, PEKOMEHIyeMOro s
W3YUYEHHUS OTNICJIbHBIX TEM;

elIpeAJIaracT NPUMEPHYIO IMOCIEI0BATENbHOCTh H3YYEHHS  y4eOHOTrO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e Ta€T METOAMYECKYIO0 MHTEPHPETALMIO LENEH U 3a]1a4 U3yUYEeHHsI IPEIMETa Ha
yIIyONI€HHOM ypOBHE C y4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOIIero o00pa3oBaHMs, COAEPKATEIbHON XapaKTePUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTesibHON
POrpamMMBbl CpEIHETO o01ero oOpa3oBaHuUs (JINYHOCTHBIX,
METaIpPEAMETHBIX, NMPEAMETHBIX), a4 TaKK€ C YYETOM OCHOBHBIX BHJOB
yueOHO-MTO3HABATENbHBIX ~ JCHCTBUI  00ydaromerocss IO OCBOCHHIO
coJiepKaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIMSAM B IMpOrpamMMme MO XMUMHUH MPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpa3zoBaHus. 3a TmpeaeraMd yCTAHOBJICHHOW MPOTPAaMMON IO  XUMHUU
00s13aTeNbHON (MHBAPUAHTHOM) COCTAaBIISIOLICH colep)KaHusd y4eOHOTO IMpeamMera
«XuMHUs» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JAOJKHA OMPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npoduis o6yueHusl.

B coorBerctBHM ¢ KoOHuentyaiabHbiMM mnoJoxeHusmu PI'OC COO o
Ha3HAYeHUH MPEeIMETOB 0a30BOro W yriayOJaEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIIero oodpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO W3Yy4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEMCTBEHHOCTH C  MOCIEAYIOIIUM  3TallOM  IOJYyYEHHS]  XUMHUYECKOIO
oOpa3oBaHMsl B paMKax M3yuyeHHUS CIHEHUAIbHBIX €CTeCTBEHHO-HAYyUHBIX U
XUMHUYECKUX JUCIMIUIMH B BY3aX M OpPraHU3alUAX CPEIHEro MpopecCHOHaIbHOIO
oOpazoBanusi. B 3Toll cCBsI3u M3ydeHHE NpeAMeTa «XHUMHS» OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHue U  YIrIyOJIeHHEe TEeOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIMIUXCS, BRIOPABIIMX OMPEeAeNEHHbIN TPO(HIIb
0oOy4eHHs1, B TOM YHUCIIE C IEPCIEKTUBON MOCIEAYIOLIEro MOJIyUYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeOoBanuii PI'OC COO Kk mMmiIaHUpPyEeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMbl CpeaHEro oOmero oOpa3oBaHUs
U3yueHHE TMpeaMera «XUMHs» OpPUEHTUPOBAHO TAKKE Ha pEIICHHE 3aaad
BOCIIUTAHUS U COIMAILHOTO Pa3BHUTHs OOydaromuxcs, Ha GOpMHUPOBAHUE y HUX
OOILEMHTEIUIEKTYaJIbHBIX YMEHHUH, YMEHUN paluoHalIu3aluu y4eOHOro Tpyda u



0000IIEHHBIX  CHOCOOOB  JIESITENIbHOCTH, HMMEIOIUX  MEXIUCIUIUIMHAPHBIN,
HaAJNpPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu npeameTa «XUMHUsS» Ha YPOBHE YIITYOJIEHHOTO H3y4eHHUs
ABIIAIOTCS  yriIyOnéHHble Kypcbl — «Opranuueckas Xxumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpezaenenun moaxoa0B K 0TOOPY M CTPYKTYPHOM
OpraHu3allMi COJEPXKAHMUS 3THX KYpCOB B IporpamMMmMe MO XHUMHH 332 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriIyOJIEHHOTO
YPOBHEHN U3YUYEHHUS IPEIMETA.

OcHOBYy coaepkaHusi KypcoB «Opranumueckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUN U
YMEHUM, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3YYEHHS MpeAMeTa. JTa CUCTEMa
3HaHUN TIOJydyaeT ONpeneNiEHHOE TEOPETUYECKOE JIOMOJIHEHHUE, I03BOJISIOINIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyiblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHs IpeaMmera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
AJIeMEHTaxX W CBOMCTBAaX MX COCIMHEHMH HAa OCHOBE PACUIMPEHUs] U yriayOJaeHus
MPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKIM, pacCMAaTPUBAEMBIX C TOUKH 3PEHHSI XUMHUUYECKOW KUHETUKU
U TepMOJAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CUCTEeMBl ~ XHMHYECKHX  DJIEMEHTOB  OasWpyeTrcsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPECTABICHUAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSETCS C TOYKU 3PEHUS SHEPreTHUECKUX U3MEHEHHH npu e€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS] MEeXaHU3MOB e€ oOpazoBaHus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcTaBiIeHUM 00
ANEKTPOXUMHUYECKHX MPOLECCaX U JEKTPOJIU3E PACIUIABOB U PacCTBOPOB BEILIECTB.
B kypce opraHmveckoll XMMHUHU MPU PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yeNsIeTcsi 0c000e BHUMAaHKE BOIPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEepKaHUE KypCOB XHMHH
yrayOaE€HHOTO YPOBHS U3YUYEHUS ISl KJIACCOB onpeaeaéHHOro npoduss (TiaBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUM K oOmiel cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpeaMeTsl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa NS KJIacCOB XUMHUKO-(PU3ndeckoro mnpoduius 0osbiioe
3Ha4YeHHe OyIyT MMETh 3JEMEHThl y4eOHOro marepuana mo oomeir xumuu. [lpu
U3YYeHUU TMpeAMeTa B JAHHOM Clydae akUeHT OyneT cleinaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOIHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJeKyJsipHas Teopus B (DU3HMKE), 3aKOHBI COXPAaHEHHUS
Macchl U SHEPruM, 3aKOHbl TEPMOJUHAMHKH, DJIEKTPOJIU3a, MPEICTaBICHUS O
CTPOEHHUH BEILIECTB U JPYroe.



B TO ke BpeMsa B COAEpKaHMM IMpeaMeTa Uil KJIACCOB XHUMHKO-
ouosiorudeckoro nmpoduiisi 60BN yASIbHBIN BeC OyJIeT MMETh OpraHuyecKas
xumusas. B 3TOM cimydae mpeAocTaBiseTcsl  BO3MOXKHOCTh g Ooliee
OOCTOSITENIFHOTO ~ PAaCCMOTPEHMSI XMMHUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTHYECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K TMpUMEpPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMNUJbI, OEJKH, YIJIEBOJbI, HYKJICHMHOBBIC
KUCJIOTHI U apyrue. [Ipu 3ToM 3HaHUS O COCTABE W CBOMCTBAX IPEACTABUTEIIEU
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYXKAaT OCHOBOM JUIsI WU3Yy4ECHUs
CYILIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mnmane ¢QopmupoBaHUS OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
00l1lIeHay4YHbIX METOJIOB IMO3HAHMS U OMbITA MPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX
3HaHUN U3y4YeHUEe mnpeaMera «XUMHs» Ha YIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIMPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-Hay4yHbIE TpeaMeThl», «Marematuka u
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun yuyeOHOro mnpenMera «XuUMHUS» Ha YriayOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKM XHMHUU Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHhI. Pelienue
TOM 3a7aud Ha YIIyOJIEHHOM YPOBHE U3Y4YEHHUs IMpeAMeTa Npeanosiaraer
pean3alMIo TAKKUX LIEJIEH, KaK:

e popMHupOBaHUE MPEACTABICHUN: O MaTepUaIbHOM E€AUHCTBE MHPA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHH B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiau B 0OecleyeHUuu
YCTOMYMBOIO  pPa3BUTHS ~ YEJIOBEYECTBA: B  peEUIeHUH  MpodiieM
HKOJIOTUYECKOM, SHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreueHnr pPalMOHAIBLHOTO MPUPOIONOJIb30BaHUsA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyIbTYphl UYEJIOBEKa, a TaKKE IKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOTHOM CPEJIE;

¢ OCBOCHHME CHCTEMBl 3HAaHWM, JIEKAIIMX B OCHOBE XHWMHUYECKOHN
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHUs XMUMWUYECKUX PEAKLHU, O
XMMHYECKOM PaBHOBECHUHU, PACTBOpaX U JUCHEPCHBIX CHCTEMax, 00 00Iux
Hay4HBIX MPUHLIHUIAX XUMUYECKOTO IPOU3BOJICTBA;



« popMupoBaHue y oOyyJaroumxcs OCO3HAaHHOTO MNOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU 11 OOBSICHEHUS
KJIFOUEBBIX M€ U MpOOJEM COBPEMEHHOM XUMHUH, A OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO pelieHus MpoOJIeM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJIOTUYECKON O€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATECIIPHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMUYECKAM  TPOU3BOACTBOM, HWCIIOJB30BAaHUEM U  TepepabOTKOMN
BEIIIECTB;

e yI1yOJIEHUE MPEJICTABICHUN O HAYYHBIX METO/JaX MO3HAHUS, HEOOXOIUMBIX
JUIsL TIPUOOpETeHUs] YMEHUW OPUEHTHUPOBATHCS B MHpE BEIIECTB U
OOBACHEHHS] XMMHYECKUX SBJICHUN, HMEIOIIMX MECTO B MPHUPOIE, B
MIPAKTUYECKOMN JIEATENBHOCTH U TOBCEHEBHOM KU3HMU.

- O3HaKOMJICHHE C Bemymumu By3amu (Camapckoil 00JacTH eCTECTBEHHO-
HAy4yHOM  HAmpaBJIE€HHOCTH, TakuMu Kak (CaMapckuil  HaMOHAJIbHBIN
uccienoBarenbckuil yausepcuter umenn akaaemuka C.I1. Koponéra, Camapckuii
rOCYJapCTBEHHBI TEXHUYECKUU yHUBEpCHUTET, CaMapCKuil TOCyJapCTBEHHbIN
MEIUUMHCKUN yHUBepcUTET, CamapCKuil TrOCyJapCTBEHHBIN I€JarornyecKuii
yHuBepcuteT, CaMapCKuidl rocyJapCTBEHHBIN arpapHblii YHUBEPCHUTET.

- CO3JaHME€ YCJOBUM I OCO3HAHHOIO BbIOOpa  OOYyYarOIIUMHCS
VHJWBUAYAJIbHOU o0pa3oBarenbHON TPAeKTOPUH, CIOCOOCTBYIOLIEH
nocieaAyomemMy MnpodecCHOHAaILHOMY CaMOOIPENEICHHIO, B COOTBETCTBUU C
WHUBUTyJIbHBIMUA WHTEPECAMU U IOTPEOHOCTSIMH PETHOHA.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENIBHBIX M PAa3BUBAIOLIUX
GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHero oOIIero oOpa3oBaHUs IMPH H3YYEHUU
npeaMera «XuUMHUsD» Ha  yrIyOJIE€HHOM  YpPOBHE OCOOYI0 — aKTyallbHOCTb
MPUOOPETAIOT TaKUE 1IN U 3a]]a9H, KaK:

¢ BOCTIMTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPHUPOJIBI, YBAKCHUS
K TIpolieccy TBOpPYECTBA B O00JIACTU TEOPETUYECKUX M MPUKIATHBIX
UCCIIEOBAHUM B XUMUH, (dhopmupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

ePa3BUTHE MOTHBAIIMM K OOYYCHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CaAMOKOHTPOJO WU  CaMOBOCIIUTAHUKD  HA  OCHOBE  YCBOCHMUS
00111e4eI0BEYECKUX [IEHHOCTEH;

e Pa3BUTHUE IO3HABATEIIBHBIX MHTEPECOB, UHTEIUIEKTYyalbHbIX U TBOPYECKUX
CrocoOHOCTeN oOywaromuxcsi, (HOpMUPOBAHHE y HUX CO3HATEIHLHOTO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEIITHOM MPO(EeCCHOHaTBHON U O0IIECTBEHHOM e TEIHHOCTH,



OTBETCTBEHHOI'O OTHOILIEHUSI K CBOEMY 3JI0POBbIO M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

e popMUpOBaHME YMEHUW U HABBIKOB Pa3yMHOI'O MPUPOAOIOIb30BAHUSA,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPBI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTUYECKOMN AEATENBbHOCTH.

OO111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX Il U3YYEHUS] XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiiero oOpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJeI0).



COJEPXAHUE OBYUYEHUA
10 KJIACC

OPT'TAHUYECKAS XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHH.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XUMHUH, NPEACTABIEHHUE O
MHOT000pa3uH OPraHUuYECKIX COCTUMHEHUI.

DNEeKTPOHHOE CTPOEHUE aroMa Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMA. BaneHTHblE BO3MOYKHOCTH aToMa yriepoaa. XHMHUYECKas CBA3b B
OPraHMYECKUX COCOUHEHHUSX. Tumbpl TUOpUAM3AaUMU aTOMHBIX OpOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIGHTHOM CBSI3M (OOMEHHBINH U JOHOPHO-
aKIenTOpHbIN). TUIBI TNEpEeKphIBAaHUS aTOMHBIX OpOWTaleld, G- W T-CBA3MU.
OpnuHapHasi, 1BOMHAs U TpouHas cBsa3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYJax
opranuyeckux BemiecTB. [loHaTne o0 cBOOOAHOM paaukaie, HyKJIeopuiae u
3NIeKTpoduIIe.

Teopust cTpoeHus oOpraHuueckux coeauHenuii A.M. byrtnepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYECKUX COCIMHEHUH. MOJEeKYyJsIpHblE U  CTPYKTYpHbIE  (OPMYJIbI.
CtpykTypHble (QOpMYJbl pPa3IUYHBIX BHJAOB: pPa3BEPHYTas, COKpallEHHas,
ckenerHass. M3omepus. Buasl u3oMepuun: CTPyKTypHas, HNPOCTPAHCTBEHHAs.
OnexTpoHHbIE A3P(HEKTH B MOJIEKYJaX OPraHUYECKUX COCTUHEHUIN (MHIYKTHUBHBIN
U ME30MEpHBIN 3P PEeKThI).

[IpeacraBnenne o kinaccupuKalMK OpraHuyeckux BeulecTB. lloHsTHe o
dyHkimoHansHOU rpynne. ['omosnorus. 'omonorudeckue psaasl. CucremMarndyeckas
HoMeHKkaTypa opranndeckux coeauHenuit (IUPAC) u TpuBHaibHbie Ha3BaHUs
OT/AEJIbHBIX MTPEICTABUTEIICH.

OcobOeHHOCTH W KJaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C O0OpasllaMHd OpraHMYEeCKHX BEIIECTB M MaTepuajamMH Ha HX
OCHOBE, OMBITHI IO MPEBPALICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(naBnieHue, OOYTJIMBAHME W TOPEHUE), KOHCTPYMPOBAHUE MOJENECH MOJIEKYJ
OPraHUYECKHUX BEILECTB.

YrieBoaopoasl.

Ankanpl. ['omosiornaeckuil ps ankaHoB, oOmas ¢hopMmysa, HOMEHKIIATypa U
M30MEpHS. DIEKTPOHHOE W IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AJIKAHOB, Sp°-
ruOpuau3aiusi aTOMHBIX opOuTtanei yriaepoja, o-cBsizb. dusnmueckue CBOMCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: pEaKLUMHU 3aMEUICHUs, W30MEpHU3allUu,
JNErUIPUPOBaHUS, IIUKIU3AIMK, TUPOJIN3a, KPEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3Me PEaKINi pauKaIbHOIO 3aMEIICHHMS.

Haxoxnaenue B mpupoae. CriocoObl MoTyuyeHus: 1 MPUMEHEHUE aTKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcobeHHOCTH
CTPOCHUSI U XUMHUYECKMX CBOMCTB MajbiX (LMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIONIEHTAH, ITUKJIOTEKCaH) IUKIoadkaHOB. CHOCOOBI MOJyYEeHHUS U
IPUMEHEHNE HUKIIOAIKAHOB.

Ankenpl. ['oMooruaeckuii psii amkeHoB, obmas (Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE M  I[POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ —AIIKEHOB,  Sp°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoaa, - U m-cBA3u. CTpyKTypHas u
reoMerpuyeckas (umuc-tpanc-) wuszomepusi. Ddusmyeckue CBONWCTBA aAJKEHOB.
XVWMHYECKHE CBOMCTBA: PEAKLUMHM MNPUCOEAUHEHUS, 3aMEIIECHUS B O-I0JOKECHUE
IIPU JBOMHOM CBsI3M, MOJUMEpHU3auuu U okucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHble peakiuy Ha JABOWHYIO CBsI3b. CIOCOOBI MOJYYEHHS] U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (COnpspKEHHBIE, W30JIMPOBAHHbBIE,
Kymyaupoganuvie). OcOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONpsUKEHHBIX  AWeHoB, 1,2- wu  l4-npucoenunenue. Ilonumepuszanus
CONPSKEHHBIX TMEeHOB. CrocoObl OJIyYeHHs U IPUMEHEHHE alIKaIMEHOB.

Anxunbl. ['oMonoruueckuil psi aakuHoB, oOmias GpopMyiia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, Sp-
rubpuan3aiys aTOMHbIX opOuTanen yriaepoaa. dusznueckue CBONCTBA AJIKUHOB.
XHWMHYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs, JUMEpU3alUud U
TpUMepH3alnu, OKUcIeHus. KucioTHpie CBOMCTBA alKMHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakI[uu Ha TPOHUHYIO CBsI3b. CIIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIIKUHOB.

3HakoMcTBO ¢ npeanpustueM Camapckoii oomactu OO0 «HedTexrmmalw».

ApomaThiecKkue YrieBoJOpoabl (apeHbl). ['oMoIOrMuecKuil psi apeHoB,
obmas ¢opmysa, HOMEHKJIATYpa U U30MEpUsi. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKylbl Oen3ona. dusmyeckue CBOICTBA apeHOB. XHUMHUYECKUE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIIUU 3aMEeIeHUsI B OEH30JIbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPHUCOECAUHEHUS, OKHCIECHHE TOMOJIOTOB
oenzona. IlpencraBieHre o0 OpPUEHTUPYIOIIEM JICHUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX pPAJUKAIOB, KapOOKCHIBHOM,
TUAPOKCHIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusamnus cruposia. CriocoObl OTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOAOPOIOB.



[Ipuponnsiii Ta3. [lonmyTHeie HedTaHbIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KamenHslil yrosib 1 npoAyKTsl ero nepepadbotku. CrnocoObl nepepadboTku HeTu:
NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKU), pU(DOPMUHT, THUPOIM3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXKAY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTrCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMELICHUS] TajJoreHa Ha TUAPOKCOTPYNIYy, HUTPOTPYyIIly, LHAHOTPYNIY,
amuHOrpymnmy. JleMcTBue Ha TrajJOreHNPOU3BOJHBIE BOJHOIO U CHUPTOBOTO
pactBopa wWIENoYnd. B3auMoOaelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[lonsatne 0 METAIIIOOPTraHNYECKUX COCIUHECHHUSIX. Hcnonb3oBanue
raJIoreHNPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB YIII€BOJAOPOIOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluil yrieBoJOpOJIOB pa3JIMYHBIX KiIaccoB (oOecuBeYyrMBaHHE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajiis, B3aWMOJICHCTBUE AallETUIICHA C
aMMHaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOEe OOHApyKEHHUE
yriepoga M BOAOPOAA B OpPraHUYECKUX BEILECTBAX, IIOJIYyYECHHE OTUJIEHA W
U3y4EHUE €ro CBOMCTB, O3HaKomuieHHe ¢ Kosuekuusamu «Hedte» u «Yromby, ¢
oOpasllamMi  1lacTMacc, KaydyKOB M PE3HUHBI, MOJCIMPOBAHUE MOJIEKYII
YTJIEBOJIOPOJIOB U FAJIOTE€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kuciiopoacoaep:kamue oprannyeckue coeJMHeHUs.

[IpenenbHble OgHOATOMHBIE cnUpTh.. CTpoeHHE MOJIEKYa (Ha mpuMepe
MeTaHoJa W 9TaHona). ['oMonoruueckuit psg, oOmas Qopmyrna, u3OMepuUs,
HOMEHKJIaTypa ©  kinaccupukauus. Dusmyeckue cBoWcTBa  MpelETbHBIX
OJIHOATOMHBIX CHHUPTOB. BomoOpomHble CBS3M MEXKIAYy MOJIEKYJIAMH CIIUPTOB.
XWMHUYECKHE CBOWCTBA: PEAKIHMM 3aMELICHUs, JAETUApaTalld, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHWYECKUMHU W HEOPraHUYECKHMMH  KHUCIIOTAMH.
KauecTBeHHas peakuusl Ha OJHOATOMHBIE CIIUPTHI. /[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie 3¢dupel, HOMeHKIaTypa U n3oMepusi. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatomMHble CHUPTHl — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pPEaKLMU 3aMENIEHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHCIIOTAMH, KadyeCTBEHHAs pEaKkUHsT HAa MHOTIOATOMHBIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opranu3m 4enoBeka. CrocoObl TMOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.



®enon. CTpoeHUE MOJEKYJbl, B3aMMHOE BIUSHUE THAPOKCOTPYNIBI H
oenzonbHOrO sAnpa. dusmueckue cBoicTBa ¢eHona. OCOOEHHOCTH XUMUYECKUX
cBoMcTB (enona. KauecTBeHHble peakiuu Ha ¢eHon. Tokcu4HOCTh (eHoa.
Crioco0Ob!I osTyueHus: U npuMeHeHue gpenomna. @exonpopmanbaeruaHas CMOIA.

KapOoHuUbHbIE COETMHEHUS — JIbIETU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['OoMoorndyeckue psijapl ajibJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. DuU3MUECKHUE CBOMCTBA albJIETUAOB U
KETOHOB. XMMHMYECKME CBOMCTBAa  ajbJETHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHus. OKUCIEHUE allbJIETUI0B, KAYECTBEHHBIE PEAKIIUHA HA aibJETUIbI.
CriocoObI OSTydeHMs ¥ IPUMEHEHUE abJCTU/IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkiatypa. Ousndeckue CBONCTBA
OJTHOOCHOBHBIX TPEICITbHBIX KapOOHOBBIX KHCIOT. BOAOpPOIHBIE CBSI3H MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepuUPUKALNKM, PEAKIUU C YYACTUEM YIJIEBOJOPOJHOTO pajauKaia.
OcoOEHHOCTH CBOMCTB MypaBbHUHOM KHUCJIOTHI. [loHSATHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJOXHBIX 3¢upax. MHoroo0pasue kapOOHOBBIX KHCJIOT.
OCc0OCHHOCTH CBOWCTB HEMPENETbHBIX U apOMATHYECKUX KapOOHOBBIX KHCJIOT,
JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTenu BBICIITHX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICMHOBAS, JUHOJEBAS,
NuHONeH08as KUcaoThl. CrocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCTIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psia, oOuias Qgopmysa, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCIOU H
HIETIOYHOM Cpefe.

Kupsi. Ctpoenue, pu3zndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 1esnoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEMpPEIETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/IE.

MBpbLT4 KaK COJIA BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

O61as xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBogoB (MOHO-, Tu-
U rnojucaxapuibl). MoHocaxapuabl: TIIIOKO3a, (GpyKTOo3a, rajgakrosa, pubosa,
ne3okcupru6o3a. Ou3znyeckue CBOMCTBA M HaXOXAeHUE B mpupojae. PoToCUHTE3.
XUMHUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U AJIbAETUIHON
rpyIN, COUPTOBOE M MOJIOYHOKHUCIIOE OpoxeHue. IIpuMeHeHue TIoK03bl, €€
3HAYEHUE B KU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapo3a, MajgbT03a U
JaKkTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B ipupone u npuMenenue. [lonucaxapuasl: kpaxman,
MJIMKOTEH U 1eiuitono3a. CTpoeHHME MAaKpOMOJIEKYJ Kpaxmala, T[JIMKOreHa M
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMala W LEJUTIOJIO03bl. XHUMHUYECKHE
CBOMCTBA KpaxMayia: THUAPOJIM3, KAYECTBEHHAs PEaKUus C UOAOM. XUMHUUYECKUE



CBOMCTBa IIEJUTIONO3bI: THIPOJINU3, MOJydeHHe >(PUpOB 1esuUTo03bl. [loHsTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
PacTBOPUMOCTbh PA3JIMUYHBIX CIIUPTOB B BOJIE, B3aUMOJICVCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBJACTHJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiiusi (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKUMU Ha anbIeruibl (C TUIAPOKCHIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(Il)), peaknus raWmepuHa ¢
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBAa pPacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE PacTBOpa IOKO3bl ¢ ruapokcuaom menu(Il), B3aumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3aAad 1no temMaM «ChoupTel U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBD).

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue M apoMaTHYECKHE; IEepBUYHbIEC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (HU3MUYECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ali(paTMuecKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aMMOJCHUCTBUE IEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHunmmHA U3
HUTPOOEH30171a.

AmuHokucioTel. HoMenknatypa u uzomepus. OTAENbHbIE PEICTABUTENH O
AMUHOKHUCJOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIOT.
XYWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(pOTEPHBIX  OPTaHHYECKHUX
COCIMHECHHM, pEeaKIUsl TMOJUKOHACHCAINKN, OOpa30BaHWE TMENTHIHONW CBS3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB: THUJIPOJU3, IEHATypalus,
KaueCTBCHHBIC PEAKIIUU Ha OCIIKH.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIlIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A30TcoaepKalue OPTraHUYECKUe COCIMHEHUS» U «Pacrno3naBanue
OPTaHUYECKUX COCAUHEHUI.

BbicokoMoJ1eKyJISIpHBbIE COeIMHEHMS.



OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIUMEPHU3aLMU, CPEAHSIS MOJICKYIIIpHas
Macca. OCHOBHBbIE METOIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COEAMHEHUN —
MOJIMMEPHU3AITUS U TIOJTUKOHICHCAITH.

[Tomumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, TOJUIIPOITHJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
nojudTUICHTEpedTanaT). Y TUIU3alus 1 nepepadoTka MiaacTyKa.

3HaKOMCTBO ¢ mpeanpusTuemM «CaMapCKuid 3aBOJT MJIACTUKOBBIX M3ICIIHAN.

DnacToMephl: HaTypaJbHBII Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbpHbIe (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH 1 JIaBCaH).

[Tommmepbr CIEIUATBLHOTO HA3HAYCHUS (Tedion, KEBJIap,
AJIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3IaraeMpie IOJIUMEPHI).

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacrno3HaBaHue
MJIACTMACC ¥ BOJIOKOHY.

Pacuérnbie 3agaum.

Haxoxaenue MonekyiasipHOd ¢GOpMysbl OpPraHMYECKOro COEAMHEHUS 10
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXJEHUE
MOJICKYJIIPHON  (DOPMYJIBI  OpPTraHWYECKOTO COCIMHEHUS 10 Macce (00BEMYy)
MPOJYKTOB CrOpaHus, MO KOJIMYECTBY BemiecTBa (Macce, 00bEMY) MPOMYKTOB
peakiuu W/WIUM WCXOMHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYIIBI
OpraHUYECKOTO BEILECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB HWJIM CIIOCOOOB
NOJIyYeHHsI, ONpe/eNieHue JOJM BBIXOJA MPOJAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M MPHU U3YYEHUU OPTaHUYECKOW XUMHH B
10 kmacce OCYIIECTBIsIETCA 4Yepe3 HCIOJIb30BAaHHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSATUH, TaK MW TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, KiIaccuPukauus, HaONIOACHUE, HU3MEPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®usuka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEWUTPOH, MOJEKYJIa,
DHEPreTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3WYECKUE BEIUYWHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHUS,
Macca.



buonorusi: Kkierka, oOpraHu3M, OSKOocucTeMa, Ouocdepa, MeTadboIU3M,
HACJIeICTBEHHOCTh, aBTOTPO(HBIA M TreTepoTpO(HBIA THUN NMUTAHUS, OpOKEHHE,
doTocuHTe3, IBIXaHWE, OCJKH, YTJICBOIBI, MKHPBI, HYKICHHOBBIE KHCIOTHI,
(bepMEeHTHI.

['eorpadus: mone3HbIe UCKOMAEMbIE, TOTUTUBO.

TexHomorus: mNUIIEBBIE TMPOAYKTHI, OCHOBBI PAIIOHAIBHOTO IUTAHUS,
MOIOIIHNE CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI XUMUH.

Atom. CocTaB aTOMHBIX saep. XUMuUdeckuid aneMmeHTt. M3oronsl. CTtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UWCJIA. DHEPTETUUECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX dJIEMEHTOB (s-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM — OpPOHTAJISIM.
DneKTpoHHBIC KOH(HUTYypaIK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(DHUTYpaIii HOHOB.
DIJIEKTPOOTPULIATENBLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
J.N. Menneneera. CBa3b nepuoauueckoro 3akoHa u Ileprnoandeckoil cUCTEMBbI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XUMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMU
INPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpynnaM H IepuoAaM. J3HA4YEHUe
nepuoauueckoro 3akona /.M. Menneneesa.

XUMHUYECKasi CBS3b. BHUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3Mbl 00pa30oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA W
JIOHOPHO-AKIENTOPHBIN. DHEPrusi U IjMHa cBsi3u. [1onsipHOCTH, HATPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbele cBs3u. BonoponHas —CBs3b.
MexMOoNIEKYJISIPHBIE B3aUMOJEHCTBHS.

BaneHTHOCT, M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b AJIEKTPOHHOM
CTPYKTYpPbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (HAa MpUMEpPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUIX. COCTaB KOMILIEKCHOIO MOHA!
KOMILJIEKCOOOpa3oBareb, JHMIaHlbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUHU.
[loHATHE O KOOPAMHAMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  Tumbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbIix cucremax. Mctunubie pacTBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIpAKEHUS KOHIIEHTPAIMH PACTBOPOB:



MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucranioruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHWYECKUX BellecTB. TpuUBHAIbHbBIE
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMu4ecKUX peakluii B HEOPraHMYECKOH U OpPraHudecKou
XUMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS
HHEPTUU MPU XUMHUYECKUX peakuusix. TernoBble 3(h(PEeKThl XUMUYECKUX PEaKIUu.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW PEaKIuy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['omoreHHbIE U reTeporeHHbie peaknuu. Karanus u katanus3aTopsl.

OOpatumble U HeOOpaTUMbIE peakuu. XUMHUUYecKoe paBHoBecre. KoHcTanTa
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIHSIONIAE HA TOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, JABJICHUE U KOHUECHTPAMUA BELIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [latense.

Onektponutuueckas auccoranus. CuibHble U CJa0ble  3JIEKTPOIUTHI.
Crenenp auccounanuu. Cpena BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpalbHasd,
nienoynas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHUS.
OkucnuTeNh W BOCCTAHOBUTENb. [IpOIECCHl OKHCIEHHS W BOCCTAHOBJICHUSI.
BakHeiilline OKHMCIMTEIM W BOCCTAHOBUTEIM. MeETONl 3JEKTPOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILIABOB BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
pa3loKEHUE TNEPOKCUAA BOJAOPOJAa B MPUCYTCTBUM KaTaln3aTropa, MOAEIU
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE peaKIMii MIOHHOTO 0OMEHa, OIpeeIIeHHUE
Cpedbl pacTBOPOB C MOMOIIBI) HWHAMKATOPOB, W3YYEHUE BIMSHUS PAIUUHBIX
(GakTOpOB Ha CKOPOCTh XWMHUYECKOW PEAKIUHW M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuoguyeckoid CUCTEME XUMHUUYECKUX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTpPOEHHUS UX aTOMOB. Du3nyeckue
CBOWCTBA HEMETAJNIOB. AJUIOTPONUSI HEMETANIOB (Ha MpUMEpPEe KUCIOPOJa, CEpHI,
docdopa u yriaeponaa).

Bonopon. Ilonydyenue, ¢usnueckue U XMMHYECKHE CBOMCTBA: PEAKIUU C
METAJUIaMH W HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['MIapupsl.
TOIIMBHBIE AJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupojie, CrocoObl MoydeHwus, (pusudeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBoAgopobl. BaxHenmme Kucaopoacoaepkaime



COEIMHEHHMsI rajoreHoB. JlabopaTopHble M MPOMBINIIEHHBIE CIIOCOOBI MOTYyYEHUs
rajioreHoB. [I[puMeHeHne rajioreHoB U UX COeTMHEHUA.

Kucnopon, o3on. JlabopaTopHble ¥ HPOMBIILIIEHHBIE CHOCOOBI MOTYYEHUS
Kkuciaopona. Ouzndyeckue M XMMHUYECKHE CBOMCTBA M NMPHUMEHEHUE KHCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxzaeHnue B HpUpOAE, CIOCOObI MOJYy4YEHUS, (PU3MUECKHE WU
xumuyeckue cBoictBa. CepoBogopon, cynbuasl. Oxcun cepsli(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U uX comr. OCOOEHHOCTH CBOMCTB
CEepHOU KUCIIOTHL. [IpruMeHenune cepol U €€ COeTMHEHNM.

Azor. Haxoxaenume B mpupoje, CIOCOObl TMONydeHUs, (QU3NYECKUE WU
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUJIbI. OKCUIBI a30Ta. A30THUCTas U a30THAs
KHUCJIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpumeneHue azora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHHUS.

3HaKOMCTBO ¢ OCHOBHBbIMU mnpeanpusitusimMu Camapckonr ob6mactu: ITAO
«Ky16pimeBA30t», AO «TomparTrazor.

®ocdop. Haxoxnenwe B mnpupone, CnocoObl MOMy4yeHUs, (U3UYECKUE U
xumuueckue cpoiictBa. Dochunabr u dochud. Oxcunbl dochopa, dhochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemuneHuit. dochopHbie
yIoOpeHwUsI.

VYrinepoa, HaxoXIaeHUEe B NOpuUpoje. AJUIOTPONHbIE MOJAU(PHUKALUU.
®duznyeckre W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepoaom. Okcup yriepona(ll), okcun yrinepona(IV), yrombHas kuciotra u eé€
coiii. AKTHUBUPOBAaHHBIN yroib, ajacopoums. DysiepeHsl, rpadeH, YriiepoIHbie
HaHOTPYOKHU. [IprMeHeHne mpocThIX BeUIecTB, 00pa30BaHHBIX YIJIEPOJOM, M €ro
COCIMHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, Gu3n4ecKkue u
xumuyeckue cporictBa. Okcun kpemHHA(IV), KpeMHHEBas KHUCIIOTA, CUJIMKATHI.
[Ipumenenne kpeMHus 1 ero coeAMHeHu. CTEKII0, €ro NoJy4YeHUe, BUJIbI CTEKIA.

[Tonoxenue MeramwioB B [lepuonnueckoid cucreMe XUMHUYECKUX 3JIEMEHTOB.
OC0OEHHOCTH CTPOEHMSI DIIEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmue
dbusnyeckue cBolicTBa MeTauioB. [IpuMeHeHne MeTauioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

ONEeKTPOXUMHUUYECKUN pAN HampspDKeHuid  MeTawioB.  OOmme  crnocoObl

NOJIy4eHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILTYPIHS,
anektpoMetaiutyprusi. [lonarue o xoppo3uu MeramuioB. CrHocoObl 3alllUThl OT
KOPPO3HH.

OOmas xapakrepuctuka MetamwioB [A-rpynmbl Ilepuonndeckoil cHUCTEMBI
XUMUYECKUX OJJeMeHTOoB. Hartpwii wu kanmuii: mnomydeHue, (U3NYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCIUHEHUM.



O6mas xapakrepuctuka metamuioB IIA-rpynmnel [lepuoaudeckolt cUCTEMBI
XUMUYECKUX OJJIEMEHTOB. Maruuii u KaJblMii: mosnydyeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHWI: TTOydeHue, Pu3ndeckne 1 XUMUIECKUE CBOMCTBA, MPUMEHEHNE
IPOCTOTO BEIlleCTBA M €ro COeAUHEHUH. AMQOTEepHbIE CBOICTBAa OKCHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI ATFOMUHUS.

OOmiasi xapakTepucTuka MeTawioB moOouHbix mnoarpymnn (b-rpymm)
[Ieproan4eCcKOl CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl U
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [loyUeHne u npuMEHEHHE XpoMa.

Ou3nyeckne M XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIMHEHHM.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

du3znuecKkrue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCuapl,
ruapokcubsl U conu xeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHeHUe xene3a
Y €r0 CIUIABOB.

du3nyecKkrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyyenne u
IIPUMEHEHUE MEIU U €€ COCIMHECHUN.

[Muuk: momydyeHue, (U3MUECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJA Y TUJIPOKCUIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeneHune
[AHKA U €r0 COeIUHCHUM.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HX MPEBpAICHUN:
n3yueHue oOpasloB HEMETaJUIOB, ropeHue cepwl, docdopa, xenesa, MarHus B
KHCJIOPOZIE, M3Y4YEHUE KOJUIEKUMH «MeTajulbl M CIUIaBbl», B3aUMOJIEWCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJIOM (BO3MOKHO HCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeje3a C pacTBOpPAMH KHUCJIOT U
1IEJI0Y€EH, KaUeCTBCHHBIE PEAKIIMM HA HEOPraHMYECKUE AaHUOHBI, KATHOH BOJIOpOAa
U KaTUOHBI METAJJIOB, B3aMMOJICHCTBUE THUIAPOKCHUIOB AIOMUHUS W IIMHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TeMam
«Tanorensr», «Cepa u €€ coemuHeHus», «A30T u (hochop U UX COCTUHCHUSY,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX MOATPYIII.

XuMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUA yenoBedyecTBa. [loHstue
0 HAy4YHBIX METOJAX IIO3HAHUS W METOJOJOTHMM HAy4YHOTO MCCIIECIOBAHUS.
Hayunble npuHIMIBI OpraHU3aliid XUMUYECKOTO MTPOU3BOACTBA. [IpoMBbIIIeHHBIE
CIOCOOBI MOMYYEHUS BAKHEUININX BEMIECTB (HA MpUMEpPE MPOU3BOJICTBA AaMMHAKA,
CEpHOM KHUCIOThI, MeTaHoa). [IpomblIlIeHHBIE CIOCOOBI MOMYUYEHUS] METAIIOB U



CIUIAaBOB. XHMMHMYECKOE 3arpsi3HEHUE OKPYXKAIOLIECH CpeIbl U €ro IMOCJEICTBUS.
Ponb xuMuu B o0ecrieueHu SHEPTETUUECKON OE30MTaCHOCTH.

XuMusi HW  370pOBbe UeyoBeka. JlekapcTBeHHbIE cpencTtBa. IlpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.

XUMHS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe 100aBku. Ponb Xxumun B
o0ecrieueHnd MUIIEBOI 0E€30ITaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumus. I[lpaBuna
0€301acHOr0 HCMOJIb30BaHUS IMIPErapaToB OBITOBOM XWMHUU B IOBCEIHEBHOMN
JKU3HH.

XuMusi B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XuUMUS B CEILCKOM X03icTBe. OpraHndeckre u MUHEpaabHbIe y100peHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIO0, KE€paMUKa.
Marepuansl a1 snekTpoHukd. HaHotexHomoruu.

Pacuérnrbie 3agaun.

PacuéTel: mMaccel BemiecTBa Wid 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce Wi O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIH OJHO U3
BCIIIECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakuuu, €ciad OJHO M3 BEHIECTB JAaHO B BHUJIE pacTBOpa C ONpPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTpAIlMM BEILIECTBA B pPacTBOpEe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanmuzanust  MEXINpEeIMETHBIX  CBSI3eM MpU  HM3yYeHUHW  OOmeHd U
HEOpPraHU4ecKol XUMUM B 11 Kjacce OCyIIeCTBISETCA YEPE3 MCIOJIb30BAHUE KaK
00X €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TMOHSITHH, MPUHATHIX B OTIEIHHBIX
MpeaMEeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.

OO01ue eCTeCTBEHHO-HAYYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KJaccu(uKaius, MepuogIuIHOCTb, HAOIOICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/1€J1b, MOJICTIMPOBAHHUE.

®u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUYECKUI YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHUE BEIECTBAa, HJEaIbHBIA Tras,
buznyecKre BeTUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buonorus: knetka, opranmsMm, skocucrteMa, ouocdepa, MeTaboIU3M, MaKpO-
¥ MUKPODJIEMEHTHI, O€JIKH, JKUPHI, YTIEBObI, HYKICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.



['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypcehl.
TexHonorusa: XUMUYECKasl MPOMBIIIIEHHOCTb, METALTYprusi, CTPOUTEIbHbIC
MaTepualibl, CEIbCKOX035MCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIILICHHOCTD,
dapmarieBTUUECKasi ~ MPOMBIIUICHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKHX
penaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MATEpUaJiOB, JJIEKTPOHHAs
MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHN HA YIJAYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-ACSITEILHOCTHBIM TIOJXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS TpeaMeTa «XHMHsS» Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHUS BBIICTCHBI CIEAYIONIUE COCTABISIONINE. OCO3HAHHE
0o0y4JalImUMHUC POCCUHUCKON TPa)kTaHCKOW HISCHTHYHOCTH, TOTOBHOCTh K
CaMOPAa3BUTHIO, CAMOCTOSITEIILHOCTH M CAaMOOIIPEICICHUIO; HATMYNE MOTUBAIIUU K
OOy4€HHUIO; TOTOBHOCTh U CHOCOOHOCTh OOYYaromMXCs PYKOBOJCTBOBATHCS
NPUHATBIMH B OOIISCTBE TNpaBWJIaMH W HOPMaMH I[IOBCACHHS, HaJIUYHE
MIPABOCO3HAHUS, IKOJIOTUIECKON KYIbTYPBI; CIIOCOOHOCTh CTABUTH LIEJIH M CTPOUTH
KU3HEHHBIC TIJTaHBI.

JIMYHOCTHBIE pE3y/bTaThl OCBOCHHS MpeaMeTa «XHMHS» OTPaXKAroT
c(OPMHUPOBAHHOCTh OIBITA ITO3HABATCIIBHOH M IMPAKTUYECKOW JCSATEILHOCTH
o0yJaromuxcst B Mpoliecce peann3anuy 00pa3oBaTeIbHON AeSITEIbHOCTH.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeaMeTa «XHMHS» OTPAKaroT
c(OpPMHUPOBAHHOCTh OIBITA ITO3HABATCIIBHOH W MPAKTUYCCKOW JCSATEILHOCTH
oOydJaronuxcsi B MpoIiecce peanu3anuy 00pa30BaTeIbLHON JCSITEIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUs 00YYaIOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEH,
YBa)KCHHS K 3aKOHY U TIPABOIIOPSIKY;

NPEJICTAaBICHUS O COIMAIBHBIX HOPMax M TPaBHIAX MEKIMIHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH [EATEIHHOCTH TIPH CO3MaHHUU
y4eOHBIX TPOEKTOB, PEIICHWH YYEOHBIX W TIO3HABATEIBHBIX 3aJ1a4, BBHIMOJTHCHUH
XUMHYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHWUMAaTh ¥ TNPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTHKY H
apTyMEHTHI IPYTUX TPH aHAIHN3E Pa3IUIHBIX BUIOB YI4COHOH NeATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

[ICHHOCTHOTO OTHOIICHHUS K HWCTOPHYECKOMY M HAyYHOMY HACJIEIUIO
OTCUYECTBECHHOM XVMMUHU;

YBOKEHHUS K TPOIECCY TBOpYECTBA B 00JACTH TEOPUM M MPAKTUIECKOTO
NPUJIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUIATEIHHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  OKCHEPUMEHTAIBHBIX  ITOHMCKOB,
TIOCTOSTHHOTO TPpyJa YIEHBIX U TPAKTHKOB,;



WHTEpeca M TIO3HABATECIbHBIX MOTHBOB B TIOJYyYEHHUU W MOCIEIYIOIIEM
aHam3e HHPOPMAIMH O MEePEAOBhIX JOCTIKEHUSX COBPEMEHHOW OTEYECTBECHHOMN
XUMHUH,

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

HPaABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUU, CBSI3aHHBIC C XUMHUYECKUMH SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEICHHWE M TOCTYNKHA CBOWX TOBAPHUIIEH C
MO3UIINNA HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYTIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBOoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust mpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
MIOBCETHEBHOM JKU3HH, B TPYAOBOH JEATEIHHOCTH;

MOHUMAHUS I[IEHHOCTH TIPAaBWJI WHIUBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOIINUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUs TIOCIEACTBHA U HEMPUATHS BPEAHBIX MPHUBBIUEK (YIMOTpeOICHUs
aJIKOTOJIs, HAPKOTHKOB, KypeHHS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
JEeSTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
JIeSITEIBHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTHUYECKUX 3a/ad
COIMAIPHON HAIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUISCKOMY U3yUEHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHHUH 110 XUMUH;

YBOKEHHUS K TPYLy, JTIOASIM TPyla U pe3yibTaTaM TPYAOBOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHOH TpPaeKTOpHUH
obOpasoBanmsi, Oymymield nmpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00I1eCTBa;

6) 3K0J10r14eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I€TIECO00PA3HOTO OTHOIIEHUS K TPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJOTHMYECKHX MpoOJeM, BIUSHUS
IKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIUATBLHON CPEIbI;



OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM Ui
peuIeHus: BOIPOCOB PALMOHAIILHOTO TPUPOIOIIOIb30BaHNS,

AKTUBHOTO HENPUATHSA JEHWCTBHUM, NPHUHOCAIIMX Bpel  OKPYKAIOIIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3MPOBATH HEOIArONPUSTHBIE SKOJIOTMYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUI U IPENOTBpALIATh HX;

HAJIM4Ms Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHHMS, SKOJIOTUYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IpAaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pPa3BUTHSA
HAYKH U OOILECTBEHHOW MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHs €€ poiu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXalOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuHu MpoOJeM COXPAaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s COBPEMEHHOM
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M BaXXHOM pOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOM KyJbTYpbl, B PELICHUH TIJI0O0AIBHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPIETHUECKOM,
MUIIEBON U 3KOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00eCTeYeHUN
YCIOBUH YCHEIIHOTO TPY/Aa U 3KOJOTUYECKH KOM(POPTHOM >KM3HHU KaXKJOTO 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOAAIINX B HEM U3MEHEHUM, YMEHHUS J1eJaTh 0OOCHOBAaHHbBIE 3aKIFOUEHUS Ha
OCHOBE HAay4HbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LENbI0 IOJIY4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XHWMUYECKUE 3HAHUSA IS
pelieHust mpoOyieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATEIBCKON EATEIbHOCTY,

TOTOBHOCTM U CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYCHMIO HOBBIX 3HAaHUI 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHbIX cepax mpodhecCuoHaTbHON
NESATEIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmeTHble pe3ysbTaThl OCBOSHUS MPOTPAMMBI 110 XMMHH Ha ypOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUS  MHUPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAayYHbIe TOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U clHeuupuKy METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, YHEPIHs, SIBJICHHE,
IPOLIECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHusl, KCCIIeI0BaHNe, HAOMIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYyTHEC);

yHUBEpCallbHble yueOHble NEHCTBHs (II03HABaTeIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIE), obecrieynBaroIne dhopMupoBaHue (yHKITMOHATTLHON
IPAaMOTHOCTH M COIMATILHON KOMIIETEHITUN O0yJarOIINXCS,;
CIIOCOOHOCTH oOyJaromuxcs WCIIOJTh30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBYS B IO3HABATEIILHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOrHYecKue JeCcTBHS:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEATh LU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSITHS 1JI1 OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBIICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPHUH IS KIACCH(PUKAIMKM BEMIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMUBATh TMPUYUMHHO-CICJICTBEHHBIE CBA3M MEXAY H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXICHUSl (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBObI U 3aKJIFOUCHUS,

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOIb3YEMbIE B XUMUHU CHUMBOJHUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOIEIBHBIC TPEACTABICHUS — XUMHYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opmyna, ypaBHECHHE XUMHYECKOU



peakiMu — TMpU pelIeHUHd Y4YeOHBIX TO3HABATENBHBIX M TPAKTHUYECKUX 3ajad,
NIPUMEHSATHh HA3BaHHBIE MOJICIIbHBIC MPEACTABICHUS IJIS BHISBICHUS XapaKTEPHBIX
IPU3HAKOB M3yYaeMBbIX BEIIECTB U XMMHUECKUX PEaAKIIHHA.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuit;

dbopMyIMpOBaTh LETH ¥ 33/1a4U UCCIICIOBAHUS, NCIIOJIb30BaTh MTOCTABICHHBIC
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HAaBBIKAMH CAMOCTOSITEIILHOTO IUIAHWPOBAHUS W  TPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOJaTh 32 XOIOM
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000111eHUS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MPOIeIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENbCKOW U MPOEKTHOM
JESITEIIbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METO/IOB IMO3HAHUS.

3) pabora ¢ nnopmanuei:

OPUEHTHPOBATHCS B PA3UYHBIX HMCTOYHHMKAX uH(popMmammu (HAy4dHO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHamTu3upoBaTh WH(DOPMAIHIO PA3IMYHBIX BUAOB U (opM
MIPE/ICTABIICHUSI, KPUTHUYECKU OIICHUBATh e JOCTOBEPHOCTD U
HENIPOTHUBOPEUHBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATHh PAa3JIMYHBbIE METOJBI MIPH MOWCKE U
otbope wuH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPENIEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TIONCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTaBJICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMHYECKOH WHpOpMaIueil: TPUMEHATh MEXNpeAMeTHbIe (pu3udeckue u
MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, (hOpMYJibl, aOOpeBHaTypbl, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8,CMOI‘/,I TEMBI B XO0J€ AUaI0ora W/
AUCKYCCHH, BLICKA3bIBATH UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUSA
OTHOCHUTCIJIbHO BBIITIOJTHCHH A HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaTh C IPE3CHTAIlMEd Pe3yJIbTaTOB IMO3HABATEIBHOW JIEATEIHHOCTH,
TIOJTYYCHHBIX CAMOCTOSITEIEHO UM COBMECTHO CO CBEPCTHUKAMU TIPU BBITOJIHEHUH
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUYCCKONW pabOThl 1O MCCIICOBAHUIO CBOMCTB
W3yJaeMbIX BEIICCTB, peaiu3allii YIeOHOTO MPOEKTa, U (POPMYIUPOBATH BHIBOIBI
10 pe3yJbTaTaM TPOBEACHHBIX HCCIICOBAHHMIA TYTEM COTJIACOBAHHS TO3MUIMHA B
X0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeHCTBHSA:

CaMOCTOSITEJIbHO IUJITAHUPOBaTh W OCYILIECTBISATh CBOIO TMO3HABATEIbHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau M 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHIA Mpu
BBIMIOJJHEHUH YYE€OHBIX W HCCIENOBATENbCKUX 3a]ad, BbIOMpaTh Haubosee
3 PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKLIUSIX;

OCYILIECTBJIATh CAMOKOHTPOJb JACSATEIbHOCTH HAa OCHOBE CaMoOaHaiu3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl M0 XUMUU Ha yriyOJaEHHOM
YpOBHE Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHMs BKIIOYAIOT CHEHH(PUUECKHE
JUTsl y4eOHOro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUI
10 OCBOEHUIO, UHTEPIIPETALMU U MPeoOpPa30BAHUIO 3HAHUM, BUIBI ACSATEIBHOCTU
[0 TMOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHHUIO 3HAHUW B PA3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEaJIbHBIX )KU3HEHHBIX CUTyalUsIX, CBA3aHHBIX C XUMHUEW. B
nporpaMme MO XHMMHHM TPEIMETHbIE PE3yJbTaThl MPEACTABICHBI IO ToJaM
W3YUYCHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXKaloT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA: O MECTe W 3HAYCHUM OPTraHUYECKON
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00ECIEeUeHUH yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PELIEHUHU MPOOJIEM IKOJIOTHUYECKOM, SIHEPreTUUECKON U



NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MaTEpPHAJIOB,
HOBBIX MCTOYHUKOB SHEPIuH, B oOecrieyeHun PalMOHAIBHOTO
IPUPOIOTOIb30BaHNs, B (HOPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YelloBeKa, a TakKe DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAFOIIUE MOHATUS — XUMUYECKUAM AIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTANHM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMsl aTOMHBIX oOpOuTanei, HWOH, MOJIEKyIa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHHS, XMMUYECKAs CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YTIIEpOAHBIN CKeleT, GyHKIIMOHATbHAS
rpynna, pajaukali, CTPYKTypHble (opmyibl (pa3BEPHYTHIE, COKpaUIEHHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHasi M NPOCTPAHCTBEHHAas (reoMeTpuyeckKas,
ONTHYECKAs), HM30MEPHI, TI'OMOJOTMYECKHA psAJl, TOMOJOTH, YTIEBOIAOPOBI,
KHCJIOPOA- U a30TCOAEpPKAIINE OPraHUYECKUE COCIUHEHHS, MOHOMED, MOJHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COECIMHEHUS; TEOPHUM, 3aKOHBI
(nepuoanueckuii 3axkoH JI. V. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpallleHUs DHHEPruu MNpH XUMHUUYECKUX PpEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE
MNOHMMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TPEACTABICHUS
O MEXAHW3MaX XUMHYECKUX PpEaKLUH, TEPMOAMHAMUYECKUX M KUHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKAHUSA, O B3AMMHOM BJIMSIHUM aTOMOB U I'PYIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3 dekToi, opuentantsl [ u Il pona);
(aKTOJOrMYecKne CBEACHHUS O CBOMICTBaX, COCTaBe, MOJYYEHUU U O€30MacCHOM
UCIIOJIb30BAaHUU BAXKHEMIIIMX OPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEATEILHOCTH  4eJOBeKa, OOMMX  HAYYHBIX  NPHUHIMIAX  XHMHUYECKOTO
IPOM3BOJICTBA (Ha IpUMEpE MPOU3BOICTBA METaHOJIa, TepepaboTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pHbIE NMPU3HAKU TMOHSITHUH,
YCTaHABJIMBAaTh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME MOHATHS IPU
ONMCaHUH COCTABA, CTPOCHUS U CBOKMCTB OPraHUYECKUX COCTMHEHU;

c(OpMUPOBAHHOCTh YMEHUIA:

MCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUuYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XMMHUYECKUX PEAKUMU U PACKPBIBATh UX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMH  IMOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO OajaHCa »dTUX peakluil, peakuuil HOHHOrO OOMEHa MyTEM
COCTABJICHHSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHU;



U3rOTaBIUBATH MOJICITH MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIS WILTIOCTPAINH
UX XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPHUHAJICKHOCTh MU3YUYCHHBIX
OPTraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEAeIEHHOMY
KJIACCy/Tpynne COeAWHEHWH, JaBaTh UM Ha3BaHHWS [0 CHCTEMATHYECKOU
HomeHnknarype (IUPAC) u mpuBOIUTH TpUBHAIBHBIC HA3BaHWUS A OTICIBHBIX
NpEICTaBUTENICH OPTaHWYECKUX BEIIECTB (ITUJICH, alleTHIICH, TOMYOJ, TIUIEPHH,
ATWJICHTJINKONIb, (eHOoN, (GOopManmbIeTHl, aneTaabJerul, aleToH, MypaBbUHAs
KHUCIIOTa, YKCYCHAsl KHCJIOTA, CTEAPUHOBAS, OJICUHOBAS, MAaJTbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHuH, MalbTo3a, (PPYyKTO3a, aHWIIWH, JUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHue);

c(OpPMHUPOBAHHOCTh YMEHHUSI OMPEACNATh BHUJ XUMHYECKOH CBSI3U B
OPTraHWYECKUX COCIMHCHUSIX (KOBAJICHTHAsT W WOHHAs CBS3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS TMPHUMEHSTHh TIOJOXKEHUS TEOPHUH CTPOCHUS
oprannueckux BemecTB A. M. byTiepoBa /st 00bsCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,

c(hOpMHUPOBAHHOCTh ~ yYMEHHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAUHBIX
KJIACCOB OPTraHMYECKHUX BEIIECTB: aJTKAHOB, ITUKIOATKAHOB, aJIKEHOB, aJIKaINCHOB,
AJIKWHOB, apOMAaTHYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, aJlbJIETHI0B, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, AMHHOKHUCJIOT, OEIKOB, yTIeBOAOB (MOHO-, JAW- W TOJIUCAXaPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKJYy  HUMH  YpaBHEHUSMU
COOTBETCTBYIOIIMX XUMHYECKHX pEaKIHMid C HCIOJb30BAHUEM CTPYKTYpPHBIX
dopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPKIAaTh HAa KOHKPETHBIX MPHUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSAUHEHUN OT
KPaTHOCTH M THUIIa KOBAJICHTHOM CBSI3H (G- U TT-CBSI3M), B3AUMHOTO BIIMSIHUS aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKHU YTIIEBOJAOPOTHOTO
Ceipbst (He(pTh, TPUPOIHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHUE TPOAYKTOB MepepadbOTKH;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHMHA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHWS — HAOJIOICHUH, U3MEPEHUH, MOJICITUPOBAHUH, IKCIIEPUMEHTE
(peambHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOopMUPOBAHHOCTH yMEHUS MPUMEHSTh OCHOBHBIC oreparuu
MBICIUTEIILHON JEATENPHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMAaTHU3AlUIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€H — JJISI U3YUEHUS
CBOMCTB BEUIECTB U XUMUUECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBISATH B3AaUMOCBSA3b XMMUYECKUX 3HAHUMU C
NOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0osee OCO3HAHHOTO MMOHUMAHMs CYIIHOCTH MaTepuaibHOIO E€IUHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI MO OPraHUYECKOM XUMHUU JIJIsi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

chOpPMUPOBAHHOCTh YMEHHI: TPOBOAUTH PaCUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHHUSM XUMHUYECKHX PEAKIHI C UCIONb30BAHUEM (PU3UUECKHUX
BeIMUMH (Macca, OOBEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUID XMUMHUYECKOU
dbopMysbl BElIeCTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATH
C TMO3UIMHA  DJKOJOTMYECKOW  OE€30macHOCTU  MOCJIEACTBHUSA  OBITOBOH U
MPOU3BOJICTBEHHON JIEATENIbHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKon
BEILIECTB, UCMOJb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PELICHUN
npo6JieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMUYECKUNA DKCIEPUMEHT (MOJy4eHHE W M3YyYEHHUE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE pEAKLUMU YTIJIEBOJOPOJOB pAa3JIMUHBIX KIACCOB U
KHCIJIOPOACOIEPKAIINX OPraHUYECKUX BEIIECTB, PELICHHUE 3KCIEPUMEHTAIbHBIX
3alad MO PACIO3HABAHUIO OPraHMYECKHUX BEIIECTB) C COOJIIOJIEHUEM IpaBUII
Oe3omacHOro oOpalleHusi C BelleCTBaMU U JabOpaTOpHBIM 00OpYAOBaHUEM,
dbopMyaMpoBaTh 1ENb HCCIAEAOBAHMS, NPEACTABIATH B Pa3IUuHON  (popme
pe3yJbTaThl SKCIEPUMEHTA, AaHATU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUIA:

coOroAaTh MpaBHUiia SKOJOTHYECKH I€IeCO00pa3HOro MOBEeACHUs B OBITY U
TPYIOBOW MEATENBHOCTH B LEISAX COXPAHEHHSI CBOETO 3I0POBbS, OKPYKAIOLIEH
MIPUPOTHOM CpEbl U JOCTUKEHUS €€ YCTOMUYMBOTO PA3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHUYECKOIO JACHCTBHS HA YKUBBIE OPraHU3MBI
OIPEAECIEHHBIX OPraHUYECKUX BELIECTB, TOHMMas cMbIca nokaszaress [1/K;

aHAJIM3UPOBATh 11€JeCO00Pa3HOCTh MPUMEHEHHs] OPraHMYeCKHX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKU 3pEHUS COOTHOUIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHM: OCYLIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMHYECKON MH(pOpPMaIlMU B Pa3IMYHbIX HCTOUYHUKAX (Hay4YHAsl U yueOHO-HAay4IHas
JUTepaTypa, CpelcTBa MaccoBoil nHpopManuu, UHTepHET U Apyrue), KpUTHIECKH
aHAJIM3UPOBATh XUMUYECKYI0 MHPOpMAIIUIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOW y4eOHOH 3a/1aueH.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MaTepHAJIbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJICHUU MPUPOJBI, O MECTE M 3HAYECHUHU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€ClEeYEeHUU YCTOWYMBOIO
pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTMUYECKOW, DHEPreTUYeCKO M MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MAaTE€pPUAIOB, HOBBIX
UCTOYHUKOB SHEPruu, B OOECHNEUYECHHUU PAIMOHAJIBLHOTO MPUPOJIONOIL30BaHUS, B
(GOpMUPOBAHUM MHPOBO33PEHUS M OOWIEH KyJIbTypbl YelOBeKa, a TaKkKe
9KOJIOTUYECKA OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO M MIPHUPOIAHOU

cpene;
BJIQJICHNEC  CHCTEMOM  XUMHYECKMX  3HaHWK, KOTOpas  BKJIFOYACT:
OCHOBOTIOJIATAIOIINE IMOHATUS — XHMHWYCCKUH 3JIEMEHT, aTOM, SApO aToMa,

U30TOIIbI, IJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aToMa, TuOpuau3aiusi aTOMHBIX OpOuTajnei, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIIECHUS,
XUMHUYECKass CBsI3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJIOPOJHAs),
KPUCTaJUIMYECKass PEIIETKA, XUMHYECKas pPEaKkuus, pPacTBOpP, >SICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs [OUCCOLMALMSA, CTEIEHb JUCCOLMALINH,
BOJOPOJHBIA TOKAa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIJIOBOM 3dPeKT
XAMHUYECKON PEAKINU, CKOPOCTh XUMUYECKON pPEaKIIMU, XUMAYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOIUTHUYECKOW IUCCOLMAIUU, MEPUOTUYECKUIA
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUSI MaCChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpPAIIEHUS] SHEPTUU NPU XUMUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XMMHHM, MHPOBO33PEHUYECKME 3HAHMs, JIeKAlQMe B OCHOBE IIOHMMAaHHS
IIPUYAHHOCTA U CHCTEMHOCTHM  XUMHUYECKUX  SIBJICHUW;  COBPEMECHHBIC
MPEJCTABICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIDHOM  YPOBHSIX; TIPEJACTABJICHUS O MEXAHU3MAaX XUMHYECKUX
peakuuii, TEPMOAUHAMUYECKUX UM KHUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
IIPOTEKAHUs, O XUMMHUYECKOM PaBHOBECUHU, PACTBOPAX M AUCIIEPCHBIX CHCTEMAX;
dakToIOrNYeCKUe CBEJACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JNEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHLOMUIAX  XHUMHUYECKOTrO
ITPOM3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC NMPU3HAKW TOHSITHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIINUE MOHSATHUS TIPU
ONMCAaHUH HEOPTaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;



c(hOpMUPOBAHHOCTh YMEHHUSI HUCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JIJIS
cocTaBieHus (HOpMyan BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatuyeckyto HomeHkiaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHSI ONPEENIATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJI XMMHUYECKON CBS3M (KOBAJICHTHAs,
WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOW  pelmeéTKu
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THMA KPUCTAIMYECKOW pEHIETKH, OOMEHHBIH Hu
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBA3H;

c(hOPMUPOBAHHOCTh ~ YMEHUN:  KJIACCU(PUIUPOBATh:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTAaBY, XUMHUYECKUE PEAKLIUH IO PAa3IMYHBIM IPU3HAKAM (YUCITY
¥ COCTaBy pearupyromux BEIIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHUSI DJIEMEHTOB, OOpAaTUMOCTH, YYAacCTHIO Karajnu3aropa u
JPYTHUE); CAaMOCTOSITENIbHO BIOMPATh OCHOBAHMS U KPUTEPHUH IS KilacCU(PUKauu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(OpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINYECKOTO 3aKoHa Jl.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
U IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XWMHYECKHX 3JEMEHTOB IE€PBOrO—YETBEPTOTrO MNEPHOIOB
[lepuognueckonr  cucremsr  J[.H. MenpaeneeBa,  UCHOJB3YyS  IOHSITHUSA
«OHEPTreTUYECKUE YPOBHUY», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKHUE COCTOSIHHUS aTOMay;
OOBACHITh 3aKOHOMEPHOCTH WM3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX
coeauHeHnd mno mnepuogaMm U rpynmnaMm llepumommueckon cucremsr J[. U
MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYEK;

chOpPMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMMHUYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJACCOB, MOJATBEPKIAThH
CYILLIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKIYy HEOPraHMYECKHMM BEIECTBAMU C
NOMOILBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

c(hOPMUPOBAHHOCTh YMEHHUSA PACKPbIBATh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS 3JEKTPOHHOrO OallaHca
THX pEeaKUWd; peakuuid HOHHOTrO OoOMeHa MyTEM COCTaBJIEHUS HX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  yPaBHEHHM;  pEakUuyd  TUAPOJIN3A;  pEaKUui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



c(OpPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEaKIuid C y4€TOM WX JHEPreTHYECKHX XapaKTEPUCTHUK, XapakTep
U3MEHEHHUS CKOPOCTH XHMHUYECKOH pEaKIMH B 3aBHUCHMOCTH OT Pa3IHUYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIICHUS XUMUYECKOTO0 PaBHOBECHS MOJ1 BIUSHUEM
BHEIIHUX Bo3AeicTBuil (mpuHumn Jle [larense);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBINIICHHOTO TOMYYEHHUS CEpHOW KHUCIIOTHI, aMMHaKa,
oOlye Hay4dHble MNPUHIUIB XUMHUYECKUX TPOU3BOJCTB; 1€1€CO000pa3HOCTh
NPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOIICHHSI PUCK-TIOJIB3a;

c(OpPMHUPOBAHHOCTh BJIAQJICHUS CHCTEMOW 3HAaHUH O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUW TPHPOABI — HAOIOJEHUE, W3MEpPEHHE, MOJCIUPOBAHHE,
HKCIEPUMEHT (PeasbHbI U MBICIICHHBIH ), UCMOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHMSI IPUMEHATDH 3TU 3HAHUS MPU SKCIIEPUMEHTAIIEHOM UCCIICJOBAHUH BEIIECTB
U JUisi OOBSCHEHUS XUMHYECKHX SIBJICHUN, HMEIOIMIUX MECTO B MPHUPOJE,
PAKTHYECKOH JeATEeIbHOCTH YeTIOBEKA M B IOBCEIHEBHOM KU3HU;

c(OpPMHUPOBAHHOCTh YMEHHSI BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUHU C
HNOHATUSAMU U TPEACTABICHUSMU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB MJIs
0osiee 0OCO3HAHHOTO TOHUMaHUsI MaTepUaIbHOIO €AMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETHI: C HCIIOJIB30BAHUEM
MIOHSTHN «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHIICHTPAIIHS;
Macchl BEIECTBA WK 00bEMA ra3a Mo W3BECTHOMY KOJMYECTBY BELIECTBA, MaccCe
Wi 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOro 3¢ ¢ekra
peaxkiuy; 3HauU€HUs BOJOPOJIHOTO IMOKAa3aTessl PacTBOPOB KHUCIOT M IIENOYed ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlUM;, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
NPOAYKTa PEaKIH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJIEC pacTBOpa C
ompeeIEHHOM MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA HJIM JAaHO B M30BITKE
(MUMeeT MpHUMECH); JOJIM BbIXOAA MPOAYKTa pPEAKIUH; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(OpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBAaTh W TIPOBOAWTH
XUMHYECKHA  JKCTIEpUMEHT  (TIpOBEJCHWE  peaknuid  HMOHHOrO  OOMeHa,
MOJITBEPK/ICHUE KaUeCTBEHHOTO COCTaBa HEOPTraHMYECKHUX BEILECTB, OMpPECICHHE
CpelIbl pPacTBOPOB BELIECTB C MOMOUIbI0 HMHJIMKATOPOB, H3yYEHHUE BIIMSHUSA
pasnMYHBIX  (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKlWd, pEeIIeHUEe
DKCIIEPUMEHTAJBHBIX 3a7ad 1o TemMam «Mertamiey u  «Hemertamis») ¢
cOOI0OICHUEM TpaBUJI 0€30IaCHOr0 OOpaIIeHHs C BEIECTBAMHU M JIA0OpaTOPHBIM
obopynoBanueM, (GopMynIupoBaTh I€Jb UCCICHOBAHUS, TMPEACTABIAThH B
pa3nuyuHOi (opMme pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUM: COOJII0/IaTh MpaBUjIa MOJIH30BAHUS XUMUUYECKOM
nocyiol M JabopaTopHBIM O00OpyAOBaHHWEM, OOpallleHUus C BeEIIeCTBAaMH B
COOTBETCTBUM C MHCTPYKIMSAMH IO BBINOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OTIBITOB, HKOJOTHYECKU IIeJIECOO0Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOETO 3J0POBbsI, OKPYXKAIOIIECH MPUPOTHOM
cpenbl W JIOCTHXKEHUSI €€ YCTOWYMBOTO pAa3BUTHS, OCO3HABATHh OMACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA >KUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEIIECTB, MOHMMas cMbIci nokazarens [1/1K;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(OPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U y9eOHO-HaydHas
JuTepaTtypa, cpeAcTBa MaccoBoi nHpopmanuu, UHTEpHET U Apyrue), KPUTUYECKH
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOpMaIIUIO, TiepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposrbIe)
n/n MPOrpamMmbl Bceero Kontpoabueie | Ipaxriyeckue o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypenr
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKuX coenruHeHuit A. M. 8
bytneposa
Hroro no pazgeny 8
Pa3znen 2. YrieBoaopoansl
)1 [IpenenbHbIe YriIeBOJOPOIbl — AJKAHBI, 5
UKIIOAJTKaHbI
5 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
aJIKaJIMEHBbI, ATKUHbI
2.3 ApomaTH4ecKue yriaeBoa0pOo bl (apeHbl) 8
54 [TpupoaHbIe UCTOYHUKH YTIEBOIOPOAOB U 4
uX rnepepadoTka
2.5 ["anoreHnpou3BOHEIE YTIIEBOIOPOIOB 4 1
Uroro no pazgeny 35
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHeHNs
3.1 Cnuptsl. @enon 11 1
39 KapOoHUIbHBIC COCTUHEHUS: AJTbICTH Bl U )1 |
keToHbl. KapOoHoBbBIe KUCTOTHI. CIIOKHBIE




a¢upsl. XKupsl
3.3 VYrneBoanl 9
Hroro no pazneny 41
Pa3nen 4. A3oTcoaepskanue opraHidecKue coeJHHeHHUs
4.1 AMHHBI. AMUHOKHCIIOTHL. benku 12
Hroro no pasgeny 12
Pa3pnen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA
5.1 BBICOKOMONIEKYIISIPHBIE COCITMHEHUS 6
Uroro no pazgeny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

Kosaun4yecTBo 4acos JJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne i/ P Konrtpoabnbie | IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cucteMa XMMHUYECKUX 9
anemenToB 1. . MenaeneeBa
12 Crtpoenue BemiecTBa. MHOTOOOpasue 1 |
) BEILIECTB
1.3 XUMHUYECKUE PeaKiuu 19 1 3
Uroro no pazgeny 39
Pa3nesn 2. Heoprannyeckasi Xumust
2.1 Hewmerannst 31 1 3
2.2 MerTanmnbl 23 1 2
Hroro no pazgeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTo bl TO3HAHUSL B XUMHUU. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Konrpoabnsie  IIpakruueckue
n/n Bceero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl

[Ipenmer u 3HaYEHNE OPTaHUYECKON
XUMHH, TIPEJICTaBICHUE O MHOr000pa3uu
OpraHM4YeCKUX COCTUHEHUHN

DJNEKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE ¥ BO30YXIEHHOE COCTOSTHHS).
BaneHTHBIE BO3SMOKHOCTH aTOMa yTiepoia

XUMUYECKasi CBSI3b B OPraHMYECKHUX
coequHEeHMUX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOU CBSI3H, CITIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUuYECKUX
coequHeHnit A.M. byrneposa

Bunsl uzoMepuu: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ PeKTH B MOJIEKYyJIaX OPTaHUYECKUX
COCTUHEHUN

[Ipencrasnenue o kIaccupukanuy u
cuctematuyeckas HoMmeHnknarypa (IUPAC)
OpPTaHUYECKUX BEIICCTB

Knaccudukamnms peakiuii B opraHn4ecKon
XUMHH




CucreMmaruzanys 1 0000IeHrE 3HAHUI 110
TEME

AJKaHBI: TOMOJIOTUYECKHH psJl, 001Ias
dhopmyna, HOMEHKJIATypa U U30Mepusl,
AJICKTPOHHOE U TTPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

10

duznueckre 1 XUMUYECKHE CBOMICTBA
aJIKaHOB

11

HaxoxxneHue alkaHoB B IPUPOJIE.
CrniocoObl mosTyueHHs 1 IPUMEHEHNE
aJIKaHOB

12

[uknoankansl: o0mast popmyna,
HOMEHKJIATYpa ¥ U30MEPHsi, OCOOCHHOCTH
CTPOCHHS U XUMHUYECKUX CBOMCTB, CITOCOOBI
MOJIyYCHHS U PUMEHECHHUE

13

Pemenue pacy€THbIxX 3a/1a4y Ha
ompeielICHUE MOJICKYIISIPHOM (OPMYIThI
OpPraHUYECKOTO BEIIECTBA 110 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOIIINX B €rO
cocraB. CucreMaru3aius 1 0000IIeHIE
3HAHUH T10 TEME

14

ATKEHBI: TOMOJIOTUYECKHH psifl, 001ast
(bopmya, HOMEHKIIAaTypa, JIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas U IIHC-TPAHC-U30MEPUS
AJTKEHOB

15

dusnueckye U XUMUYECKHAE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA




CriocoOsl MosTydeHus: U IpUMEHEHUe

16
AJIKEHOB
[TpakTrueckas padota Ne 1 mo teme

17 "[lony4yeHue 3THIIEHA U U3YUYEHUE €TO
CBOMCTB"
Pemenue pacy€THbIxX 3a/1a4y Ha

18 OIpeJIeIeHUE MOJICKYIIIPHON (hOPMYJIBI
OpraHUYECKOro BEIIECTBA
AJKaJeHbl: CONMPSKEHHBIE,

19 M30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE.
OCo0EHHOCTH AIIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTUEHOB

21 CriocoOsl MoTydeHust ¥ IPUMEHEHHUE
AIKaJUEHOB
AJKUHBI: TOMOJIOTUYECKHH psifl, 001Ias

” ¢dbopMyIia, HOMEHKIIaTypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
(bu3MvecKre CBOMCTBA

23 XHWMHYECKUE CBOMCTBA aJIKHHOB

24 KauecTBeHHBIE peakliy Ha TPOMHYIO CBS3b

)5 CriocoOsl MosTydeHus: U IpUMEHEHUe
AJIIKUHOB

26 Pemenue 3ana4: pacy€Tsl 0 ypaBHEHUIO
XUMHYECKON peaKiuu

7 CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110
TeMe

28 ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIast




dbopMyIa, HOMEHKIIaTypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30I1a U TOTyoJIa, UX (PU3UIECKUE
CBOMICTBA

XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH

29
3aMEeLICHUS
XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIUU

30 MIPUCOETUHEHU S, OKUCIICHHE TOMOJIOTOB
OeHzouna

31 Oco0eHHOCTH XUMHUYECKUX CBOWCTB
CTHpOJIa
Pemrenne pacu€THbIX 3a1a4 HA

32 OIpeJIeIeHUE MOJICKYIIIPHON (OPMYIIBI
OpPraHUYECKOTO BEIIEeCTBA

13 CriocoOsl MoTydeHust ¥ IPUMEHEHHUE
apeHoB

14 I'enetrnueckas CBSA3b MEXKIY PA3IMYHBIMU
KJIacCaMH YIJIEeBOJIOPOOB
Pacuérbl mo ypaBHEHUSIM XUMHUYECKUX

35 peaknuii. CucreMaruzaius u 0000IIeHHEe
3HaHUH MO TeMe

16 [Tpuponneriii ra3. [lomyTHbie HEPTAHBIE
rassl

37 KaMeHHBII yroyib 1 IpOAyKThI €70
nepepadoTKu
Hedts 1 cioco6w1 €€ mepepaboTku HEPTH.

38 [TpuMeHeHHne TPOAYKTOB NepepadoTKU

HepTH




39

I'eHeTHYECKas CBA3b MEKIY PA3TMIHBIMH
KJIACCaMH YTJICBOJIOPOIOB

40

["aymoreHoNpoN3BOAHBIE YTIIEBOAOPOIOB:
AIEKTPOHHOE CTPOCHHE; PEaKIIUU
3aMEIEHNs TaJIoreHa

41

JeiicTBue 1mienoyeii Ha
rajoreHnpou3BoIHbIE. B3anmoneictere
JIMTaJIOT€HAIIKAHOB C MarHUEM U LIUHKOM

42

Cucremaruzanus 1 0000IIeHIE 3HAHUN 110
paszaeny «YTJIeBOAOPOIbI»

43

KonrtponsHast pabora o Teme
"Yranesonopoast"

44

[IpenenbHBIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUH psij, oOmmas ¢popmyna,
CTPOCHHE MOJICKYJI, ©30Mepus,
HOMEHKJIaTypa, KiaccupuKanusi,
(bu3MvecKre CBOMCTBA

45

XHUMUYECKUE CBOMCTBA MPEAEITbHBIX
OJTHOATOMHBIX CITUPTOB

46

CriocoOsl MosTydeHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

47

[IpocTeie 3¢upbl: HOMEHKIIaTypa U
n30Mepust, 0COOCHHOCTH (HPU3UIECKUX U
XAMHUYECKUX CBOWCTB

48

MHOroaroMHbI€ CITUPTHI: ITHICHTIUKOIb 1
FJII/H_IepI/IH, ux q)HSI/I‘IeCKI/Ie U XUMHYCCKUC
CBOMCTBA

49

CriocoObl osTyueHHs 1 IPUMEHEHNE




MHOI'0AaTOMHBIX CITUPTOB

@deHo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE

50 .
cBoiicTBa. TokcHYHOCTH (hpeHoIIa

51 XuMu4deckue cBoicTBa (heHoma

5 CriocoOsl MosTydeHus: U IpUMEHEHue
(dbenona
[TpakTrueckas padota Ne 2. Permenue

53 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
«CrupThl U HEHONBI»

54 CucreMmaruzanys 1 0000IeHrE 3HAHUI 110
TeMe
Anbaeruibl U KETOHBI: 3JIEKTPOHHOE

55 CTpOEHHUE KapOOHUIIbHOM TPYTIIIHI;
TOMOJIOTHYECKHUE PSIIbI, 001as popmyia,
M30MEpHsl © HOMEHKJIATypa

56 AnbAerubpl U KeTOHBI: (U3NYECKUE
CBOWCTBA; PEAKIIUU PUCOCTUHCHUS

57 Peakumu okucieHus U Ka4eCTBCHHbBIE
PEaKIy abJICTHI0B U KETOHOB

58 CriocoOblI MOJTy4eHUs ATbJICTHIOB U
KETOHOB
OnHOOCHOBHBIE IIPE/IeNbHBIE KApOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHMS MX
MOJIEKYT

60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nueckue cBOMCTBa

61 XHUMUYECKUE CBOMCTBA MPEACITbHBIX

OJHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT




62

Oco0eHHOCTH CBOWCTB MYpPaBbHHOM
KHCJIOThI. MHOT0OOOpa3ue KapOOHOBBIX
KHCIIOT

63

Oc00EeHHOCTH CBOWCTB: HEMPEIETbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
IUKapOOHOBBIX, THPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BEICIIUX
KapOOHOBBIX KHUCIOT

64

[ToHsATHE O TPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObl mosTyueHHs 1 IPUMEHEHNE
KapOOHOBBIX KHUCIOT

66

CrnoxHble 3(UpbI: TOMOJIOTUYECKUN DA,
obmas hopmysa, u3oMepus u
HOMEHKJIaTypa

67

dusnueckye U XUMUYECKHAE CBOMCTBA
a¢upoB

68

Pemenne pacuéTHbIX 3a7a4: 10 YpaBHEHHIO
XUMHUYECKOHN peakliy, Ha OIpe/ieiIieHHe
MOJIEKYJISIPHOI (pOPMYJIBI OpraHUYECKOTr0
BEILIECTBA

69

[TpakTrueckas padota Ne 3. Permenue
HKCIEPUMEHTAIBHBIX 33134 110 TeEME
"KapOonoBsie KucnoTsl. CioxxHbie 3pupsr”

70

Kupsr: crpoenue, puznveckue u
XHUMHAYECKHE CBOWCTBA (THIPOIH3)

71

OcoOeHHOCTH CBOWCTB KUPOB,
COACPIKAIINX OCTATKH HCIIPCACIIbHBIX




XKHUPHBIX KUCIOT. XKupsl B mpupojie

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, NX Moolee aecTue. IloasaTue o

72 CUHTETHYECKUX MOIOIIUX CPEICTBAX
(CMO)
I'enernyeckas CBSI3b YII€BOIOPOAOB U

73 KHCIIOPOJICOIEPKALUX OpPraHUYECKUX
BELIECTB

74 Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX
peakuuii

75 CucremaTu3zaius U 0000IICHHE 3HAHUN TTO
TeMe
OO01mas xapakTeprcTUKa YTIEBOIOB U

76 KJIacCUUKAILUS YTICBOIOB (MOHO-, TU- U
MOJIMCaxapu/Ibl)

77 Monocaxapuabl: pU3HUECKUE CBOICTBA U
HaXO0XJICHHE B IPUPOJIE

73 IIpuMeHeHue IIII0KO3bI, €€ 3HaUYCHUE B
KHU3HEJEATEIbHOCTH OpraHu3Ma
Jlucaxapupl: caxaposa, MajibTo3a 1

79 nakTo3a. Haxoxaenue B mpupojae u
MIPUMEHEHHE UCcCaxapyuioB
[Tonucaxapupl: CTpOEHUE MaKPOMOJIEKYIL,

80 (bU3UYEeCKre U XUMHUYECKUE CBOICTBA,
MIpUMEHEHNE

81 [TonsiTHe 006 NCKYCCTBEHHBIX BOJOKHAX

2 Pemenue pacueTHbIX 3a/1a4 Ha

OIMPCACIICHUC NOJIM BbIXOAa MMPOAYKTA




pC€aKkuuu OT TCOPETUYCCKU BO3ZMOKHOT'O

83

CucreMmaruzanys 1 0000IeHNE 3HAHUHN 110
pasneiny

84

KontponbHas padoTa mo teme
"Kucnopoacoaepxaniue opraHu4ecKue
coenuueHus"

85

AMWHBL: KTacCUPUKAIHSI, CTPOCHUE
MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIATypa U (U3HUECKUE CBOMCTBA

86

XUMHUYECKHE CBOMCTBA aTu(PaTUIECKUX
aMUHOB

87

AHWINH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH
XUMUYECKHUX CBOMCTB aHUJIMHA

88

CriocoObl mosTyueHHs 1 IPUMEHEHNE
ann(aTuIecKux aMHMHOB

89

AMHWHOKHUCIIOTBI: HOMEHKJIATypa U
nu3zomepusi, pusnyeckue cBoicTBa.
OTnenbHbIE PEICTABUTENH Ol
AMHUHOKHCIIOT

90

XUMHUUYeCKre CBOMCTBA aMHMHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THIPOJIN3 TIENTHIO0B

91

Benku kak mpupoIHbIe TIOJIUMEPHI;
CTPYKTYPHI OEITKOB

92

XUMHYECKHE CBOMCTBA OEIKOB

93

A3oTcoaeprKalme reTeporuKINIECKIX
coenuHeHUIX. HykiienHOBBIE KUCTIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKasl pOJb




94

[TpakTrueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 337a4 10 TeME
«A30TCOoIepKale OPraHUYECKUe
COETUHEHUS»

95

[TpakTrueckas padota Ne 5. Permenue
OKCIICPUMCHTAJIbHBIX 3a/a4 IO TCME
«Pacno3HaBaHne OpraHMYEeCKUX
COEAUHEHUIN»

96

KonrponsHast pabora o Teme
"A30TCcoeprKalIe OpraHn4ecKue
coequHeHus"

97

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIIPHBIX COSMHEHUN 1
METObl UX CUHTE3a —IIOJTUMEPHU3ALIUS U
MOJIMKOHIEH CALIs

98

[Tnactmaccel. YTunuzarus u nepepadoTka
IJlacTUKa

99

DJ1lacTOMEpbl: HaTypaabHbIN
CUHTETHYECKUE KayuyKku. Pe3nHa

100

Bonokna: HaTypanbHbIe, HICKYCCTBEHHBIE,
cunternyeckue. [lonumepsl cenuanTbHOro
Ha3HA4YECHUS

101

[TpakTuyeckas pabora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3a4a4 IO TCME
«Pacro3HaBaHue MIacTMacc U BOJIOKOH)

102

O06o001IeH e U cucTeMaTU3alus
M3y4YEHHOT0 MaTepHaa 1o TeMe
"BbrICOKOMOJIEKYIApHBIE COCTUHEHUA"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTtpoabHbie

Bcero
padoTsI

IIpakTH4eckue
padoTsbI

JlaTa
U3yYeHH s

JJIeKTPOHHbBbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Atom. CocTaB aTOMHBIX A11€p. XUMUYECKUI
aneMeHT. M30Tomnst

CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIEC YHCIIA

Knaccudukamnms XuMruaeckux 3J€MEHTOB (s-,
p-, d-, f-amemenThI)

Pacnpenenenue 371eKTPOHOB TTO ATOMHBIM
opOuTaIIM

DneKTpOHHBIC KOHPUTYpAIUA aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM
COCTOSIHUM

DNEeKTPOHHBIE KOH(PHUTypaIlMi HOHOB.
DNEeKTPOOTPULIATETLHOCTh

[Tepuonuueckuii 3akoH u [lepuoanueckas
cUcTeMa XUMUYECKUX AemMeHToB /. .
MenaeneeBa, CBsI3b C COBPEMEHHOM TEOPUEH
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKHUX DJIEMEHTOB U 06pa3yeMblx MU
MIPOCTHIX U CIOXKHBIX BEHIECTB TI0 TPYIaM U
nepuoiamMm

CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110




TEMEC

10

Bunnl xumMuueckoi cBsa3u. MexaHu3MEl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMONIeKyIsIpHbIE
B3aUMOJICUCTBU

11

BaneHTHOCTB 1 BaJIEeHTHBIE BO3MOXHOCTH
aTOMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOECHUEM

12

HpeHCTaBHeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

13

BemectBa MOIEKYISpHOTO U
HEMOJIEKYJISIPHOTO CTPOECHHUSI. THIIBI
KPUCTAININYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

14

[TonsiTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

15

VcTuHHBIE pacTBOPHI: HACHIIICHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatst

16

CriocoObI BRIpaXKECHHS KOHIIEHTPAITUN
pacTBOpOB

17

Pemrenue 3agad ¢ UCIOIL30BaHUEM MOHATHH
«MaccoBas JI0J1s1 PAaCTBOPEHHOTO BEIIIECTBAY,
«MOJISIpHAsi KOHLIEHTPALUsD)

18

Krnaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKHUX BEILECTB

19

CucreMaruzanuys U 0000ILIEHYE 3HAHUN 110
TEME




20

Kontponbnas padota mo teMam «CTtpoeHHE
aroma. [lepuoanueckuii 3aKOoH 1
[Tepuoamnueckas cucTeMa XUMUIECKUX
anemenTtoB J[.1. Menneneesa», «CtpoeHne
BerecTBa. MHOTOOOpa3ue BEIIEeCTB)»

21

Knaccugukanus XuMHUecKuX peakuui B
HEOPraHUYECKOU U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHHUsI MacChl BEIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHUS SJHEPTUU IIPU
XUMHYECKHUX PEAKIHAX

22

TennoBble 3¢ (HheKThl XUMUYECKUX PEaKLIUH.
Tepmoxumuueckue ypaBHEHHS

23

Boruncnenus no ypaBHEHUSIM XUMHYECKUX
peakuuii 1 TepPMOXUMUYECKUM YpaBHEHUSIM

24

CKOpOCTh XMMHUYECKOMN peakinu, e
3aBHCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Karanu3 u karaiu3atopsl

25

['oMoreHHbIe U TeTepOreHHBIE PEAKIIUU

26

[TpakTrueckas padota Ne 1 mo teme
"Bnustaue pa3nuaHbIX GakTopoB HA
CKOPOCTb XUMUYECKON peakiuu"

27

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.
XUMHUYECKOE PAaBHOBECUE

28

[TpakTuyeckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX (aKTOPOB HA
MIOJIOKEHHE XUMUYECKOTO paBHOBECHS"

29

DNEeKTPONUTHYECKAs! JUCCOLIUALIUS.
CunbHbIe U ciiadbie ANIeKTponuThl. CTeneHb




IHUCCOLIUAINA

HNounnoe npoussenenune Boapl. Cpena BOIHBIX

30 pactBopoB. Bomopoansbrit mokasarens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, mpoTekaromue B
pacTBopax MEKTPOIUTOB
[TpakTrueckas padota Ne 3 o Teme

32 "XuMHUYECKHEe peakiuu B pacTBOpax
ANEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeime okUCIUTENU U
BOCCTAHOBUTEHU

34 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEKTPOJIN3 PAaCTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemrenne 3ana4 pa3sian4HbIX TUIIOB

38 CucremaTu3zaius U 0000IICHHE 3HAHUN IO
Teme "XuMuueckue peakiuu'

39 KonrponsHas paborta no Teme "Xumuueckue
peakuuun"
[Tonoxxenue HemeTamios B [lepuoauueckoi

40 cHCTEeME XUMHYEeCKuX aeMeHToB Jl. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. Pr3nyecKkre CBONCTBA HEMETAIIIOB

A1 AnnoTponus HeMeTauIoB (Ha puMepe

KHCJIOpOJia, cepbl, hocdopa u yriaeposa)




Bogopona: nonyuenue, pusndeckue u

42 XMMHYECKHE CBOMCTBA [ mapuibl
["anorensl: HaxoXEHHUE B IPUPOJIE,

43 CIoCcOOBI MOJTydeHUsI, PU3NIECKHE U
XUMHUYECKHE CBOMCTBA
lManorenoBonopoasl. Baxxnenmue

44 KHUCJIOPOJCOAEPKAIINE COEAUHECHUS
rajJjioreHoB
JlabopaTopHbIie 1 IPOMBIILIICHHBIE CIOCOOBI

45 Iosy4eHus rajioreHos. [Ipumenenue
rajoreHOB U UX COCIMHEHUN
[Tpaktuyeckas padora Ne 4. Pemenue

46 SKCIEPUMEHTAIBHBIX 33734 110 TEME
«["amoreHp»

Kucnopon: naboparopHsie u

47 MPOMBIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS,
(bu3mvecKre u XuMU4Ieckue cBoiicta. O30H.
[IpumeHeHue KUCIOpOia U 030HA

48 OKcuIbl 1 IEPOKCUIBI

49 Pemenue 3aga4 pa3nuyHbIX TUIIOB
Cepa: HaxOJ€HUE B IPUPOJE, CIIOCOOBI

50 moTydeHus1, GU3NIECKHIE U XUMHUIECKUE
CBOMCTBA

51 CepoBoaopo, cyab(uapt

5 Kucnoponcoaepxaiue coeJMHEHHS CEPBI.
Oc00EHHOCTH CBOWCTB CEPHOMN KHCIIOTHI

53 [TpakTrueckas padota Ne 5. Permenue

OKCIICPUMCHTAJIbHBIX 3a/a4 IO TCMC «Cepa u




e€ CoeIMHEHU )

A30T: HaX0XKJIEHUE B TIPUPO/IE, CIIOCOOBI

54 MoTydeHus1, GU3NIECKHIE U XUMHUIECKUE
CBOMCTBA. AMMUAK, HUTPHUIBI

55 Kucnoponcoaep-xainiye coeAMHEHNs a30Ta.
Oco0GeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeneHne a3oTa U €ro COeAMHEHUM.
ABOTHBIC yIOOpEHHS
docdop: HaXOXKIEHHUE B IPUPOJIC, CITOCOOBI

57 NOJTy4YeHUs1, PU3NUECKUE U XUMUYECKHE
cBoiicTBa. @ochuas! u hochun

58 Oxcunst hocdopa, pochopconepxarne
kucaoThl. Comu pochopHOIt KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHU.
docdopHble yroOpeHHs
[TpakTuyeckas pabora Ne 6 Pemenue

60 AKCIEPUMEHTAIIbHBIX 33/1a4 110 TeME «A30T U
dbocdop 1 UX COSTUHEHHS»
Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOIU(PUKAINH; GU3HICCKUE T
XUMHUYECKHUE CBOICTBA MPUMEHEHHE

6 Oxkcwun yraepona(Il), 0}(01/11[ yraepona(IV),
yroJibHAast KUCJIOTa U €€ COJu

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB
Kpemuwnii: HaxoxaeHHE B IPUPOJE, CITIOCOOBI

64 moTydeHus1, GU3NIECKHIE U XUMHUIECKUE
CBOMICTBA

65 Oxkcun kpemaus(IV), kpeMHHEBast KHCIIOTA,




CHUJIMKAThI

[IpumeHeHne KpEMHHUS U €r0 COCTUHEHUN.

66 CrekJi0, €ro nmojiyueHue, BUAbI CTEKIIa

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB

68 CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110
teme "Hemeramisr"

69 Kontponbnas padota o teme "Hemeramibr"

70 AHanu3 pe3yabTaTOB KOHTPOJIbHON paboTHI,
KOPPEKIIUS OIMHO0K
[Tonoxxenue metauioB B [lepuoguueckoit

71 CUCTEME XMMHUYECKHX AJIEMEHTOB.
Oco0GeHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI049€K aTOMOB METAJLIIOB

7 OO6mue ¢puznyecKkue CBOMCTBa METAILIOB.
[IpuMeHeHre METAIITIOB B OBITY M TEXHUKE

73 Crnnasel MetaiioB. Koppo3ust meramioB

74 Pemrenne 3ana4 pa3janyHbIX TUIIOB
DJIEKTPOXUMUYECKUH PsiJ HATPSIKEHUI

75 MeTauioB. O0IuMe criocoObl MOTydeHUs
METaJJIOB
OO0mas xapakTepucTukKa MeTamuioB [A-
rpynusl [lepruoaudeckoi cucTemMsl

76 XUMUYECKUX IeMEeHTOB. Hatpuii u xanuii:
noJiyuyeHue, PU3nyeckue U XuMHUIeCKHe
CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COEIUHEHUN

77 O6mras xapaktepucTruka MeTayioB [1A-

rpynmnsl [leproandeckoi CucTeMsl




XUMHYECKHUX IJIEMEHTOB. Maraui u

KaJIBIWI: TIOJTydeHue, (Gu3ndecKkue u
XUMHUYECKHUE CBOMCTBA, TPUMEHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN

78

JKécTkocTh BOMIBI M CTIOCOOBI €€ YCTPaHECHHS

79

ATIOMUHUI: TIONTy4YeHHEe, PU3NUECKHE U
XUMHUYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC

80

AMdoTepHbIe CBOMCTBA OKCHIA U
TAAPOKCUIA aTFOMUHMUS,
THJIPOKCOKOMITJIEKCHI aTFOMUHUS, X
[IPUMEHEHUE

81

Pemenue 3aa4 pa3jINYHbIX TUIIOB

82

[Tpaktuyeckas pabora Ne 7. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/a4 IO TCME
«MerTaisl IIaBHBIX MOATPYIII»

83

OO01mas xapakTepucTHKa METaNIOB
nmo6ouHbIX moArpym (b-rpyrm)
[Tepuoauueckoit CUCTEMbI XUMUYECKHUX
AIIEMEHTOB

84

du3nyYecKre 1 XMMHUYECKHE CBOMCTBA Xpoma
U €r0 COSAMHEHUM, UX IPUMEHEHHE

85

Baxnerime coeMHEHNs MapraHia.
[TepmaHTaHaT Kajaus, €ro OKUCIUTEIBHBIC
CBOIICTBa

86

dusnueckye U XUMUYECKHAE CBOMCTBA
kKenes3a u ero coennHeHu. [lomydenue u
MIPUMEHEHHE CILJIABOB XKeje3a

87

duznueckre 1 XUMUYECKHUE CBOUCTBA MEIU




1 € COeIMHECHUH, UX TPUMEHEHNE

dusnueckye U XUMUYECKHAE CBOMCTBA [IMHKA

88 Y €r0 COCIMHEHUM, UX MPUMEHEHHUE.
' IpOKCOKOMITIEKCHI ITUHKA
[TpakTrueckas padota Ne 8. Permenue

89 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«MeTauiel MOOOYHBIX MOATPYIIT

90 Pemenue 3aga4 pa3nuyHbIX TUIOB

91 O06001eHre 1 cucTeMaTr3aIus n3y4eHHOTO
Marepuania mno teme "MeTabr"

92 Kontponbras padota mo teme "Metamsr"

93 AHanu3 pe3yabTaTOB KOHTPOJbHON paboTHI,
KOPPEKIIHs OINOOK
Ponb xumun B 00ecrieueHuN YCTOWYUBOTO

94 pa3Butus yenosedecTsa. [loHsTue o
Hay4HBIX METOJIaX UCCJIEI0BAHMS BEIIECTB
Hayunble mpuHIUITBI OpraHu3alnuu

95 XUMHUYECKOT0 MPOU3BO/ICTBA.
[TpoMbIieHHBIE CTIOCOOBI TOTYYSHUS
Ba)KHEHIIINX BEIIECTB

96 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
CpEeIbl U €ro MOCeICTBUS

97 XHUMUA U 3J0POBbE YEIIOBEKA.
JlekapcTBeHHBIE CpelICTBA

08 Xumus muiy. Pons xuMun B o0ecrieueHnu
MMUIIEBONA O€301aCHOCTH

99 Kocmernueckue u napdromepHbie cpeacTsa.

BriToBasg xumus




XuMus B CTPOUTENBCTBE. BaxkHeniume
100 CTPOUTENBHBIE U KOHCTPYKI[UOHHBIE
MaTepuaibl

101 XHUMHS B CEILCKOM XO3SHCTBE.
Oprannueckue 1 MUHEPAIbHBIC yI00pEeHUS

CucreMmaruzanys 1 0000IeHrE 3HAHUH 110
TEME

102

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



