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MNOSCHUTEJBbHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIero 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepaabHOI oOpa3zoBaTeIbHON IpOTrpaMMBbl CpeaHero o01ero
obpazoBanusi(POIl COO), npeacrapieHHbx B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM craHgapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepauuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTerun pa3BUTUSL BOCIHUTaHUS B Poccuiickoi
@epnepanuu Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBuUsX auddepeHIIMpOBaHHOTO,
npoduiabHOro OOyuYeHHus, MPU3BAHO O0OECIeUUTh O0O0IEC00Pa30BATENbHYIO U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIMKOJBI, HEOOXOIUMYIO IS
ajanTayy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMLYME, a TaKkKe IS
MPOJIOJIKEHUS OOyYEeHHS B OpraHu3alusX MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 IPUOPUTETHBIX AUCITUTLINH.

B mporpamme mo XWMHUM Ha3HauYCHHE TpeaMeTa «XUMHS» IOTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIArarolMU
nonoxkernusiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LI€JIeH, COJIepKaHUs,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHSIEMBIE MPOrpPaMMOM MO
XUMHUH (PYHKIHU:

e THPOPMALIMOHHO-METOJIMYECKAsI, —peau3alusl KOTOpol  oOecreynuBaer
MOJIyYeHUE MPEACTABICHUS] O IENsIX, COAEep>KaHWU, OOIIel CTpaTeruu
00y4eHMs, BOCIUTAHUS U PA3BUTHUS 00YUAIOIINXCS CPEACTBAMU MPEAMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OPraHU3ALMOHHO-TJIAHUPYIOIAsl, KOTOpas MpelyCMaTPUBAET ONpeENeICHUE:
OPUHIMIIOB  CTPYKTYPUPOBAHMSI M TOCJEAOBATEIHOCTH  U3Y4YCHUS
y4eOHOro  marepuana, KOJUMYECTBEHHBIX M  KAaYeCTBEHHBIX  €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHHIO COMEPKATEIHHONH OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOyJarommxcs B
paMKax HTOrOBOWM arrectaliud B (OpME EAUHOrO0 TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOaEHHOTO U3YYEHUSI XUMUU:



e YyCTaHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COAEpKaHHE, 00513aTENbHOE IS
U3y4YeHHS B paMKax OTIENbHBIX Mpoduiei, mnpeaycMaTpuBaeT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e 1a€T IPUMEPHOE paclpesiesieHre yueOHOro BpEMEHHU, PEKOMEHTyeMOro st
U3YYEHUS OT/EIbHBIX TEM;

elIpeAJIaracT NPUMEPHYIO IOCJIEI0BATENbHOCTh H3Y4YEHHS  y4eOHOTrO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3CH;

e 1a€T METOAMYECKYIO MHTEPHPETALIMIO LIEeH U 3a]1a4 U3ydYeHUsI peIMeTa Ha
yIIyONI€HHOM ypOBHE C y4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHON XapaKTEPUCTUKU
IUIAaHUPYEMBIX — PE3yJIbTaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON
IpOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHUs (JIMYHOCTHBIX,
METaNnpeMETHBIX, MPEAMETHBIX), a Takke C yYETOM OCHOBHBIX BHUJOB
yueOHO-TIO3HABATENbHBIX ~ JCHCTBUIM  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus mpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B MpOrpamMMe MO XHUMHUHM TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUHU Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOM TPOrpaMMON 1O  XHUMHUHU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKaHMs Y4EOHOTrO MpeaMera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JOJKHA OMPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBHM ¢ KoHuentyaiabHeiMH mnoJoxeHusmu PI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriayOJIEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3zoBaHUS
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO W3Yy4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIMIMM  JTalloM  TOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHMsi B paMKax M3yuyeHHUS CIHEHUAIbHBIX €CTECTBEHHO-HAYUHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHMU3AIUsIX CPEeIHEro MpogecCHOHaIbHOTO
oOpazoBanusi. B 9Tol CBsI3u H3ydeHHE TpeAMeTa «XHUMHSI» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHEe TEOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIMIUXCS, BEIOPABIIMX OMPEeAeIEHHbIN TPO(HIIb
00Oy4YeHHs1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIOLIEro MOJIyUYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro odopazopanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMBbI  CpeHero o0OIero oOpa3oBaHUs
U3ydeHHE TMpeaMeTa «XUMUS» OpPUEHTHPOBAHO TaKKe Ha peUleHHe 3a7ad



BOCIHUTAHUSA U COLUAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (opMHpOBaHUE Yy HHX
OOILIEMHTEIUIEKTYaIbHBIX YMEHHMH, YMEHUH palMoOHAIM3alMi Y4eOHOrO Tpyla U
000OIIEHHBIX  CMOCOOOB  NIEATENbHOCTH, HMEIOIUX  MEXAUCIUIITMHAPHBIM,
HAJIpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu npeameTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUs
ABIIAIOTCS  yriIyOnéHHble Kypcbl — «Opranuueckas Xumus» U «OOmas u
Heopranuueckas xumus». [lpu onpezaenennu moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allMi COJEPKAHMUS ITHX KYpCOB B IporpamMMmMe IO XHMHH 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaEHHOTO
YPOBHEW U3yueHUs MPEaMETA.

OcHoOBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMHUS» COCTaBIS€T COBOKYIHOCTh NPEIMETHBIX 3HAHUUH U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3Y4EHHS MpeAMeTa. JTa CUCTEeMa
3HaHUN TOJydyaeT ONpeneNiEHHOE TEOPETUYECKOE JIOMOJIHEHHE, I03BOJISIOINIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyibliMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHs IpeaMmera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJeMEHTaxX W CBOMCTBaX MX COCIMHEHHMH Ha OCHOBE PACUIMPEHUs] U yriayOJaeHus
MPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
NPOTEKaHUsl PEAKINM, pacCMaTPUBAEMBIX C TOUKH 3PEHUSI XUMHUUECKONW KUHETUKU
U TepMOJAWHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuomnueckoit
CHUCTEeMBl ~ XHMHYECKHX  DJIEMEHTOB  Oasupyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PEHHS YHEPTETHUECKUX U3MEHEHHI TIpH €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUM 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kypce opraHmveckoll XMMHUHU MPU PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yAeNIeTcsl 0c000€ BHUMAaHKE BOIpPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiui.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJCpPKAHUE KYpPCOB XHMHHU
yrayOaE€HHOTO YPOBHS U3YUYEHUS ISl KJIACCOB onpeaeaeéHHOro npodusis (r1aBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUM K oOuieil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpeaMeTsl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JJIs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduius 0osbiioe
3HaueHUe OyIyT UMETh DJIEMEHTHl Y4eOHOTO Marepuana mo oomie xumun. [Ipu
U3YYCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyJIeT cjelaH Ha OOIHOCTH
METOJ/IOB MO3HAaHMS, OOUTHOCTh 3aKOHOB U TEOPUW B XUMHUHU U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEeKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPAaHEHHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, 3JIEKTPOIU3d, NPEACTABICHUSA O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XHMMHKO-
ounosiorudeckoro mpoduisi 60BN YIAeIbHBIA BeC OyJIeT MMETh OpraHuyYecKas
xumus. B aTOM cilydae mpenocTaBisieTcss  BO3MOXKHOCTb sl Oosee
O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOM OpraHuM3alud  KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBIE KOMITOHEHTBI, KaK JIMNUJbI, OEJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYXKaT OCHOBOW JUI H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mmane ¢QopmupoBaHuS OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
oOLIeHaYYHBIX METOZOB IMO3HAHUS U ONbITA IPAKTHYECKOTO NPUMEHEHHNS HayYHbIX
3HAHUW H3ydeHHE MNpeaMeTa «XuMus» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEeAMETaMU, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactedt «EcTecTBeHHO-Hay4yHbIe NpeaMeThl», «MaTtemaruka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero oomiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKM XHMHUU Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
TOM 3aJaud Ha YrayOlnEHHOM YpOBHE M3y4YEHHUs IIpeIMeTa IpearoJiaract
peanu3alumio TaKuX LEJEr, Kak:

e popMHupOBaHUE MPEACTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B o0ecledeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
o0ecreYeHnr PalMoOHAIBLHOTO MPHUPOIONOIL30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJBTYypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpEAE;

*OCBOCHHE CHCTEMBI 3HAHHM, JIeKAMX B OCHOBE XWMHYECKOHN
COCTaBJIISIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB M TEOPUM XHMHH, COBPEMEHHBIX IIPEICTaBICHUN O
CTPOCHMHU BEIIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX IPOTEKAHUsSI XMUMHUYECKUX PEAKLUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OmImxX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

» popMupoBaHue y oOyyJaronmxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU 11 OOBSICHEHUS
KJIFOUEBBIX M€ U MPOOJEM COBPEMEHHOM XUMHUH, HJIA OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO pelieHus MpobJieM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIMH DKOJIOTHUECKON 0€30IMaCHOCTH IIOCIIEACTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATEIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMUYECKUM  MPOU3BOACTBOM, HCIIOJIB30BAaHUEM U  MepepabOTKON
BEILIECTB;

e YIIIyOJICHHE TIPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS, HEOOXOIMMBIX
JUIsL TPUOOpETeHUs] YMEHUW OPUEHTHUPOBATHCS B MHPE BEIIECTB U
OOBACHEHHS] XMMHYECKUX SBJICHUM, HMEIOIIUX MECTO B MPHUPOIE, B
MIPAKTUYECKOMN JIEATENBHOCTH U TOBCEHEBHOM KU3HMU.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
(GYHKIMI [ET0CTHOW CHCTEMBI CpelHero oOmiero oOpa3oBaHUsS MPH W3YYCHHUU
npeaMera «XuUMHUsSD» Ha  yrayOJEHHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
pUOOPETAIOT TAKKUE LIETU U 3a7a41, KaK:

¢ BOCTIMTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, YBAKCHUS
K TIPOIlecCYy TBOpPYECTBA B O0O0JIACTH TEOPETUUYECKUX H MPUKIATHBIX
UCCJIEI0BAHUM B XUMUH, (dbopmupoBaHue MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

epa3BUTUE MOTUBALIMM K OOYYEHHMIO U TO3HAHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO M  CaMOBOCIHTaHWIO  HAa  OCHOBE  YCBOECHUSA
00IIICYCTIOBEUECCKHX LIEHHOCTEH;

e Pa3BUTHUE IO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTyaJIbHBIX U TBOPUYECKHUX
crocoOHOCTel o0ywaromuxcsi, (OpMUPOBAHME y HUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEIITHOU TPO(EeCCHOHaTBHON U O0IIECTBEHHOM IS TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HHU;

e popMUpOBaHHME YMEHUW U HABBIKOB PA3yMHOI'O MPHUPOAOIOIb30BAHUSA,
Pa3BUTHE IKOJIOTHIECKON KYJIBTYPhI, MPUOOPETEHNE OTBITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATENbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIs1 U3YYEHUS] XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefieni0).



COJEPXKXAHHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[Ipeamer W 3Ha4YeHUME  OpPraHUYECKOM  XWUMHH, IPEIACTABICHUE O
MHOI000pa3uy OPraHUu4eCKUX COETUHEHUI.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMsI. BasleHTHbIE BO3MOXHOCTH aToma yrjiepoja. XUMHUYECKas CBS3b B
OpraHMYECKUX COEIUHEHUSX. Tumel TruOpUaM3aluu  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOU CBSI3M (OOMEHHBIN U JOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnuHapHasi, JBOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue o cBOOOOHOM paaukane, Hykiaeoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (POPMYJIBL.
CtpykTypHble (QOpMYJbl pPa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpalllEHHas,
ckenetHasd. M3omepusa. Bunabl u3oMepuu: CTpyKTypHas, IPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIN 3 HEKTHI).

[IpencraBienne o kinaccupukauum oOpraHndeckux BemiecTB. [lonstue o
(¢yHKIMOHanbHOU rpynmne. ['omonorus. I'omonoruueckue psaapl. CucreMarnyeckas
HOMeHKIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJIEJBHBIX MPEACTABUTENCH.

OcoOeHHoCTH U KiacCU(PHKAIMS OpPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPraHUYECKON XUMUHU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaLICHUIL:
O3HAaKOMJIEHHE ¢ 00Opa3llaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, OMNBITHI 10 MPEBPAIECHUIO OPraHWUYECKHX BEIIECTB IPH HArpeBaHUU
(rutaBiieHre, OOYTJIMBAHME W TOPEHUE), KOHCTPYMPOBAHHUE MOJENIEH MOJIEKYJ
OpPraHUYECKUX BELIECTB.

YraeBoaopoasnl.

Anxanbl. 'omonornyeckuil psj aakaHoB, o0mas (GopMmyna, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKY alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLNH,
JNEruApUPOBaHus, IUKIN3ALUHU, TMPOJIN3a, KPEKUHra, ropenus. Ilpencrasienue o
MEXaHU3ME PEaKIUN PaJUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKHX CBOWCTB MaJbiX (IMKJIONPOMAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IUKI0aIKaHOB. CrnocoObl MOJydYeHUs U
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmas (Gpopmyiia, HOMEHKIATYypa.
DNEKTPOHHOE U  IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI aiKeHOB, SP°-
rubpuan3anus aTOMHBIX opOutaneil yriepona, 6- U m-cBi3u. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHUS, 3aMELIEHUS B O-IIOJIOKECHHE
IpU JBOWHOW CBSI3M, MOJUMEpHU3aluu U OKucieHus. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHbIe peakiiuy Ha ABOWHYIO CBs3b. CIIOCOOBI TOJYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankxanuensl. Knaccudukarus ankaaueHoB (CONMpspKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposaruvle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaIueHOB.

Anxunbl. ["'oMonmornueckuii psif aTKUHOB, 001Ias GpopmMyiia, HOMEHKIATypa U
U30MeEpHS. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJKWHOB, SP-
ruOpuau3aiys aTOMHBIX opOuTanei yriepona. @u3anyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCAUHEHHS, JIUMEPU3ALMM U
TpUMEPHU3ALUU, OKUCIEHUS. KHUCIIOTHBIE CBOMCTBA AIIKWHOB, HMEIOIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MONTYy4YEeHUS
U IPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YrieBoJOpoabl (apeHsbl). ['oMoIOrMuYecKuil psi apeHOB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJIbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
CBOICTBA O€H30J1a U €r0 TOMOJIOTOB: PEAKLUU 3aMEeIEeHUs] B OEH30JIbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUs, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpencraBieHre 00 OPUEHTUPYIOIIEM JICHUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCHILHOM,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanusa ctupona. CrocoObl NOIyYeHUS U
IIPUMEHEHUE apOMATHYECKHUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI# yroias u mpoAyKThl ero nepepadotku. CrocooOsl nepepadboTku HedTu:



NEPErOHKa, KPEKUHT (TEPMHYECKHM, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOJOB. Peakiuun
3aMEIIeHHs] TajoreHa Ha TUIPOKCOrPYIIY, HUTPOTPYIIy, LIHUAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa wWENOoYd. B3auMoOaelCTBHE NUTAIIOTCHAIKAHOB C MAarHu€M M IIUHKOM.
[TonsiTue 0 METaNI0OPTaHUYECKUX COCTMHECHUSIX. Hcnonb3zoBaHnue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHS BEIIECTB M HUX MPEBpAIICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB yIIE€BOAOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeYrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJEHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepeodpa(l)), kadecTBeHHOE OOHapyKEeHHE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE STHIIEHA U
U3y4EHHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3llamMu  1lacTMacc, KaydyKOB M PE3HUHbBI, MOJCIMPOBAHUE MOJIEKYII
YII€BOAOPO/IOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoacoaepxaiiue opranu4eckue coeUHEHMS.

[IpenenbHble OAHOATOMHBIE cnUpThl. CTpOoeHHE MOJIEKYJ (Ha mpuMepe
MeTaHOoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoOpoJHBIE CBSI3M MEXKIY MOJEKYJIAMH CIUPTOB.
XVWMHYECKHE CBOMCTBA: pEaKUUU 3aMEIICHHs, JETUAPATALMH, OKHUCIIECHHS,
B3aUMOJICCTBHE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHIL. JelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aUMOJIEUCTBHE C OpraHUuYeCKUMU
U HEOPraHWYECKHMMH KHCJIOTaMH, KA4eCTBEHHAs peakUus HAa MHOTOaTOMHbIE
cnupthl. [IpencraBneHne o MexaHu3Me peakuuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CrnocoObl MOMyYeHHUS U TNPUMEHEHHUE
MHOTOA2TOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUIAPOKCOTPYIIBI U
OeHszonpHOrO sAapa. dusmueckue cBoicTBa (PeHona. OCOOEHHOCTH XHUMHUYECKHUX



cBoiictB (penona. KauecTtBennsie peakuuu Ha (eHos. TOKCHYHOCTH (peHomna.
Crnioco0ObI osTyueHus: U npuMeHeHue geromna. GexonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETUHEHMS — alIbIETH/IbI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['oMosiorndeckue psijpl alibJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. DuU3MUECKHUE CBOMCTBA allbJIETUAOB U
KETOHOB. XMMHYECKHME CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUuu
npucoeauHenns. OKHCIIEHHE albJIern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBIL.
CriocoObl TOJTy4YeHHs U IPUMEHEHUE aIbJETUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepus u HoMeHkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpENEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbHUHOM KHUCJIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencraButenu BbICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICMHOBAS, JUHOJEBAS,
NuHOoNeH08as KUcnoThl. CocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOumias QGopmysa, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, pu3ndyecKkue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 1iesnoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIOT. ZKUpbI B IPUPOJE.

MBpbI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OO61mas xapakrepuctuka yriaeBogoB. Knaccudukamus yrieBoaoB (MOHO-, TU-
U rnoJucaxapubl). MoHocaxapuabl: TIIIOK03a, (GpyKTOo3a, rajgakrosa, pubosa,
ne3okcupubo3a. dusznueckrue CBOMCTBA W HAXOXKJEHUE B mpupoae. POTOCHHTE3.
XHWMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIMHU C YYACTUEM CIIMPTOBBIX U aJIbAETUAHOU
Ipynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHneHue TItOKO3bI, €€
3HAYEHUE B KU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuipl: caxapo3a, MajgbT03a U
JakTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIIMBAOIINE aucaxapuabl. ['maponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHeHue. [lonucaxapuasl: kpaxman,
INIMKOTEH M 1eiunojo3a. CTpoeHue MakKpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa W
HEeJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana MW UEJUIF0JI03bl. XHUMHYECKHE
CBOMCTBA KpaxMalla: TMIPOJIN3, KAaYECTBEHHAs peakuus C HOAOM. XHUMHUYECKHE
CBOMCTBa IIEJUTIONO3bI: THIPOJINU3, MOJMydeHHe >PUpoB 1entono3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETATHBIN MIENK).



OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE ATHJIOBOTO COUPTAa B albJAETH]l Ha PacKajl€HHON MEIHON MPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknus ramnepuHa ¢
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom menu(ll), BzanmoneiicTBue
KpaxMaJia ¢ MOJIOM, PELICHUE 3KCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CIupThl U
dbenomnwly, «KapOoHoBbIEe KUCIOTHI. CII0KHBIE YPUPHI.

A30TCoaep:kale OPraHnvecKne CoeJUHEeHUs.

AMWHBI — OpraHUYECKUe MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKue M apoMaTHYECKHe; TIEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (U3MUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBbIC peakiui Ha aHWIMH. CrocoObI
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [loimydeHue aHuamMHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE NPEACTABUTENH O
AMUHOKHMCJIOT: TJIMUWH, anaHuH. @u3nueckue CBOWCTBA  AMUHOKHCIIOT.
XYWMHYECKHE CBOWCTBA AaMHHOKHCIOT KaK aM(OTEPHBIX  OPTaHHYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHACHCAINK, OOpa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIU3 MENTUIOB.

benku kak mnpupoaHble nonumepsl. llepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOJU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIIUU Ha OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHHWE SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A30Tcoaepkalle  opraHuueckue — coenuHeHus’» U «Pacno3HaBanue
OPTaHUYECKUX COCAUHEHUI.

BricokoMoJIeKyJISIPHbIE COeIUHEHMUS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJIEKYISIpHas



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lnactmacchl  (MOMUATHIICH, TOJMIIPOTIMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
noudTUICHTepedTanaT). Y TUIU3alus 1 nepepadoTka MmiaacTyKa.

DnacTomepsl: HaATypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BosnokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALINE MTOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
03HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKoOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC M BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekyasspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJIECHUE
MOJIEKYJISIpHON  (pOPMYJIBI OPraHMYECKOr0 COEIMHEHHS 1o Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BEUIECTB, YCTAaHOBIIEHHWE CTPYKTYPHOH (QOpMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOWCTB WM CIOCOOOB
MOJTyYeHUs, OMpPEEICHUE JONH BbIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSATUH, TaKk W TOHSATUH, MPHUHATHIX B OTACJBHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE IOHATHUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, KiIaccuukanus, HaONIOACHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €IUHULBI H3MEPEHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIHU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OpPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEJKW, YIJICBOIBI, JKUPHI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPEJICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX sAep. XUMudeckuid anemeHt. M3oronsl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue SIEKTPOHOB 1O aTOMHBIM — OPOMTAISIM.
ONeKTpOHHbIE KOHPUTYpALlMM aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(PUTYpallMd HOHOB.
DJIEKTPOOTPULIATETLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
J.. MenaeneeBa. Csi3p nepuoanveckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
INPOCTBIX M CJIOXKHBIX BEIIECTB IO TIpynnaM ¢ IepuoAaM. 3HayEHUe
nepuoauueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA W
JOHOPHO-aKLENTOPHBIN. DHEPIrus U IJIMHA CBsA3U. [1oNsIpHOCTH, HAITPABIEHHOCTD U
HAChIIIAaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBs3u. BogoponHas CB3b.
MexKMOJIEKYIIAPHBIE B3AaUMOICHCTBUS.

BajleHTHOCTP W BaJEHTHbIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOECHHUEM (HA MPUMEPE COECTUHEHUN
AJIIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEAMHEHUM.
[loHATHE O KOOPAMHATMOHHON XUMHH.

BemecTtsa  MONEKYISpHOTO M HEMOJEKYISIPHOTO  CTPOEHHMs.  THIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BbIpaXEHHs] KOHIIEHTPAI[MH PaCcTBOPOB:
MaccoBasi J0JIs1 BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHnsle n
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucraminoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelIeCTB. TpuBHAaIbHBIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMYECKOH U OpraHudecKou
XUMUHU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHUs W NPEBpALLECHUS
DHEPIUM NPU XUMUYECKUX peakuusax. TemnoBble 3QpPexTsl XMMHUUECKUX PEAKIINM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKON peakiyu, €€ 3aBUCUMOCTh OT Pa3iHyYHBbIX (DaKTOPOB.
['oMoreHnHsIe 1 reTeporeHHble peakuun. Karanus u kaTaimus3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMHU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECH: TEMIIEpATypa, JABJICHUE U KOHLUEHTPALMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [latense.

Onexrpoautnueckas aucconmanus. CunbHble U CJIAOble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHad,
niesioyHas. Bonopoanseiii mokaszarens (PH) pacrBopa. I'maponu3s coneil. Peakunun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuud.  CTeneHb  OKUCIIEHUS.
Oxuciurens M BOCCTAaHOBUTENb. [IpomecChl OKHMCIEHHS M BOCCTAHOBIICHUS.
Baxkneiiiye OKHUCIAUTENM U BOCCTAHOBUTENHU. MeETOJ 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pa3lIoKEHUE IIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTaau3aTropa, MOJIEIH
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAKLIMi HOHHOIO OOMEHa, OIpeIeIIeHHE
Cpelbl PacTBOPOB C ITOMOINBKD MHAMKATOPOB, HM3YYEHWE BIMSHHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
pPaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucteMe  XMMHYECKHX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUS WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIUS HEMETAJUIOB (Ha IPUMEPE KUCIOPO/a, CEpPHI,
docdopa u yriaeponaa).

Bonopon. Ilonydenue, ¢usnueckne U XMMUYECKHE CBOMCTBA: PEAKIMH C
METaUlaMM M HEMeTaUlaMH, BOCCTAaHOBMUTEJIBHBIE CBOMCTBA. [ 'mapupsl
TomIMBHBIE AIIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, crocoObl MONydeHUs, GU3NYECKue U
XAMUYECKUE CBOMCTBA. ['amoreHoBoAOpoAbl. BaxHenIne KUCIOpOACOIepKaIINAE
COEMHEHMSI TaJIoreHoB. JIabopaTopHbIE U IPOMBILUIEHHBIE CIIOCOOBI MOJYyYEHUS
rajioreHoB. [I[ppuMeHeHne rajJoreHoB U UX COCITMHECHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TMOYYCHUS
kuciopona. Ouznyeckne M XUMHUYECKHE CBOWCTBA M MPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxzaeHnue B HpUpOAE, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcupn cepwi(1V), okcun
cepoi(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenune ceprl U €€ COeTMHEHNM.

A3zor. HaxoxneHue B mpupojie, CHocoObl MOJdy4deHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTpUIbl. OKCUIbI a30Ta. A30THUCTas U a30THAs
KHUCJIOTBI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpumMeneHue azora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMy4deHUs, (U3UYECKUE U
xuMmuueckue cpoiictBa. Dochunsr u dochud. Oxcunabl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuHeHuit. DochopHbie
yIa0OpeHwusI.

Yrnepon, HaxoXIAeHWE B TOpHUPOAE. AJUIOTPOMHBIE MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpa30BaAaHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(lV), yrompHas kuciora u e
coJid. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJOM, U €ro
COCIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKkue u
xumuueckue coictBa. Okcua kpemuHus(lV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHnue kpeMHus U ero coeguHeHuit. CTeKI10, ero nojay4ueHue, BUbl CTeKIa.

[Tonoxenne meTtamioB B [leprnoandeckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHsS JJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nueckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CIuiaBel METAIIOB.

ONEeKTPOXUMHUYECKUN pAl HampspDKeHuid  MmeTaywioB.  OOmme  crnocoObl
MOJTYICHUS METaJIOB: TUAPOMETAIUTYPTHS, MUPOMETAILTYPTHS,
anekrpometaiutyprusi. [lonarue o koppo3uu metamioB. CrnocoObl 3aluThl OT
KOPPO3HH.

O6mast xapakrepuctuka MertamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpmii u kanmuii: mnomydeHue, (QU3MYECKHUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHNE TTPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metamuioB |IA-rpynner [lepuoandeckoit cUCTEMBI
XUMUYECKUX OJJIEMEHTOB. Maruuii u KaJblLMi: mosydeHue, (U3MYEeCKue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BEIIECTB M HX COEIUHEHUHU.
JKécTKkoCcTh BOJBI U CIIOCOOBI €€ YCTPAaHEHUS.



ATIOMUHWI: TTOTy4YeHue, Pu3ndecKkne 1 XUMUIECKUE CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coeavHeHud. AMQOTEepHbIE CBOWCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATTFOMUHUSI.

OO6miass  XapakTepucTUKa MeTa/uioB MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckor CHCTEMbl XUMHUYECKHUX AJIEMEHTOB.

Du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomatsl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne U NpuMEHEHHE XpOMa.

@u3nueckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHHI.
Baxueiimme coenunenus wmapranna(ll), wmapranua(lV), wmapranma(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHuil. OKCHUIbI,
rugpokcuansl u cou xkenesa(ll) u xenesa(lll). [Tonydyenue u npumeHeHue xeesa
U €ro CILIABOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeanHeHui. [lonyduenue u
NPUMEHEHUE MEAU U €€ COEAMHEHUM.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCH IUHKA. [I[puMeneHune
LMHKA U €r0 COCIUHECHUI.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
u3ydeHrne o0OpasloB HEMETAJUIOB, TOpeHHue cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOZE, M3Y4YEHHE KOJUIEKUMH «MeTaulbl M CIUIaBbD», B3aUMOJIEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M eje3a C PacTBOPAMH KHCIOT U
11EJI0Y€EH, KAYECTBEHHBIE PEAKIIMY HA HEOPTraHWUYECKHE aHUOHBI, KATUOH BOAOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUIAPOKCUIOB AIOMUHHUS U IHUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMam
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COCTUHEHUND,
«MeTanibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecnieueHnr yCTOWYMBOTO pa3BUTHS dyenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAx II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
Hay4Hble MpuHLIMIBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOACTBA. [IpombliieHHbIE
CIoCOObI MOMYyYEHHUS] BAXKHEHUIITNX BELIECTB (Ha MpUMEpE MPOU3BOACTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [[pombIlIeHHBIE CTIOCOOBI TIOMYYCHUSI METAIOB U
CIUIaBOB. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTHUEeCKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XWMHs THIIA: OCHOBHBIC KOMITOHEHTHI, TIUIIEBbIE N00aBku. Poib xumuu B
obecrieueHny MUIIEBO 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpenctBa. beitoBas xumwms. [IpaBuia
0e30MacHOr0 MCIHOJIb30BaHUSl MpenaparoB OBITOBOM XWMHHM B TOBCEIHEBHOMN
KU3HU.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHS B CEICKOM X03siicTBe. OpraHndyecKkrue U MUHEpaibHbIe yA00pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl s 351eKTpoHuKHd. HanoTexHOIOTHH.

Pacuérnble 3anaumn.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO W3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €clIM OJHO M3 BEIIECTB JaHO B BHUJAE pacTBOpa C OMNPEACIIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MesxnpenMeTHbIE CBA3H.

Peamu3anmss  MeXNpeaIMETHBIX  CBsI3ed IPU  HM3yYEHHMH OOIIed U
HEOPraHUYECKOM XMMHH B 11 Kilacce OCylIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITUH, MPUHATHIX B OTJEIbHBIX
IpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE MTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(PUKAIMS, MEPUOAUIHOCTh, HAOITIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@usuka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3HYecKue BEIMYUHBI, ¢IMHUIIBI N3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kieTka, opraHusm, 3KocUcTemMa, onocdepa, MeTadoIM3M, MaKpoO-
Y MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBObl, HYKICUHOBbIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsA MTPOMBIILICHHOCTD,
dapmarneBTHYECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMPOU3BOACTBO KOHCTPYKHOMOHHBIX  MATCPHATIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON T'PaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTHh K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMU B OOIIECTBE IMpaBWJIaMU H HOPMaMu T[IOBEJICHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJOTHIECKON KyIbTYPhI; CHIOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh ONBITA IMO3HABATEIILHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipolecce peajim3alii o0pa3oBaTeIbHON NeITeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUA MpeaAMeTa «XUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OMBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTH
oOyyarouuxcsi B Mpoliecce peanusaiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIMOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITENBHOCTH TMPHU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€E Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTEUECTBECHHON XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U IPAKTUKOB;



MHTEpECa M MO3HABAaTEIbHBIX MOTHMBOB B IMOJIYYEHUHM MU MOCIEIYIOLIEM
aHanM3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIIEICTBUN
IOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEHM 370poBOro u Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pHU3MUYECKOMYy U
IICUXUYECKOMY 3/10POBBIO;

coONIOACHMsT TpaBWJI OE30MAaCHOTO OOpalleHUs] C BEUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TNPaBWJI MHAMUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JPYruxX BHOAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COIMAJIbHON HaIPaBJIECHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TpPAaCKTOPHUH
oOpazoBaHus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTeH 0011IecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 1E€JIECOO0PA3HOTO OTHOILIEHUS K MPUPOJE KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKUX MpoOJeM, BIHMSIHUS
HKOHOMHUYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEMBL;



OCO3HAHUS HEOOXOIWMOCTH WCTOJIB30BAHMS JTOCTIDKCHHM XUMUW IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOTIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
OPUPOIHON cpelie, YMEHHS IMPOTrHO3UPOBATh HEOJIAronpUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
OnbITa NEATEIIbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS MMM B II03HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHNUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKHM XUMHM KaK HayKd, OCO3HaHUsi €€ poiu B
GbopMHUpPOBaHUN PAIMOHATLHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAIOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI M YEIOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
UMBWIN3ALMU: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOWM 0a3bl MaTEPHAIBHONW KyJNbTYPhl, B PEHICHUH TI00aIbHBIX
npo0JjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHENIHOTO TPY/a U AKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
NoJly4aeMble 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSINNUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIOMUXCS JaHHBIX C IIeJbI0 TOTY4YEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeCca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yabTaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU HAa YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydarolIMXCs
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTpa)Karoliue
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPIus, SBIICHUE,
npoliecc, CUCTEMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClIeI0BaHKE, HAOTIOCHIE, U3MEPEHHUE, SKCTIEPUMEHT U JApYyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
I'PAaMOTHOCTH M COLIMATBHON KOMIETEHIUU 00YYarOIuXCs;
CIOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IEJN JEeATebHOCTH, 3a/JaBas MapaMeTphl M KPUTEPUU WX
TOCTHKEHHUSI, COOTHOCHTD PE3YNIbTAThI JEATEIHHOCTH C TTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICNIATh XapaKTEPHbIC MPU3HAKU TOHITHH W yCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS KJIACCH(PHUKAIMU BEIIECTB W
XUMHYECKHUX PEaKIIHii;

YCTaHABIMBATh TMPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXACHHUS (MHIYyKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpHUBaEMBbIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHMS WCIIOIB3yeMbIe B XUMHH CUMBOJIUYECCKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmyna, ypaBHEHHE XHWMHUYECKOM



peaKknuu — TPU PEHICHUH Y4YEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XMMHUYECKHX
pEeaKuunii;

dhopMyIMpPOBATH MEJN U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSATENIbHO C(OPMYJIUPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOH
NEATEeILHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pPa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(Opmanuu (Hay4IHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcebl HTEpHETa), aHAM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE U
oTOope wuHOpPMALMK, HEOOXOJUMOW Uil BBIMOJHEHHS Y4eOHBIX 3ajaad
OIPEIECIEHHOTO TUIIA;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpATh  ONTUMaJbHYIO  (OpMYy  TMpEACTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHbie ((usuyeckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYPbI, HOMEHKIIATYPY:;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMyHHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1eiCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8,CMOI‘/,I TEMBI B XO0J€ AUaAI0ora W/
AUCKYCCHH, BLICKA3bIBATH UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUSA
OTHOCHUTCIJIbHO BBIITIOJTHCHH A HpGI[J'IO)KCHHOfI 3aJa4u,

BBICTYIIaTh C MPE3CHTAIMEN pPE3yJbTAaTOB NO3HABATEIBHOM JESTEIbHOCTH,
MTOJYYEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IMPU BBIITOJTHEHUHU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOTHI MO HMCCIICOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peaau3alii y4eOHOTro MpoeKTa, U (OPMYIHUPOBATH BBHIBOBI
[0 pe3yJbTaraM IPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIJIACOBAHUS IO3ULIUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIE YHHBepCcAJbHbIE Yy4eOHbIe 1eHCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NeSITENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejiaraéMblii aJIrOpuTM JIEHCTBUH IpH
BBIMOJIHEHUHM YYEOHBIX W HCCIEIOBaTeIbCKUX 3ajad, BbIOMpaTh Haubojee
3(p(EeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBIIATH CAaMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOAaHald3a |
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha yIriyOJa€HHOM
YPOBHE Ha YpPOBHE CpEIHEro o0Iero o0pa3oBaHMs BKJIIOYAIOT CHELM(PUUECKHE
U1 y4eOHOTro npeaMeTa « XUMHUs HaydyHbIe 3HAHUSA, YMEHUS U CIIOCOOBI ACHCTBUIMA
10 OCBOGHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JACSITEILHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMs M NPUMEHEHUIO 3HAHUW B Pa3IMYHbIX YYEOHBIX
CUTYyallUsIX, 4 TAKXKE B PEAIIbHBIX JKU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEU. B
IIpOrpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEICTABIECHB IO TOJIaM
WU3Y4YCHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUM: O MECT€ M 3HAYEHMH OPTraHUYeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU YCTOHYHMBOIO
pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHU U palMOHAIBHOTO
PUPOOTNOIL30BaHNsI, B (OPMHUPOBAHUNA MHUPOBO33PECHUS W OOIIEH KyJIbTYypPbhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIECHUS K CBOEMY
310POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
o0Ooyiouka aroma, S-, P-, O-aroMHbIe OpOWTAIH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToma, THOpUAM3alMs aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNEeT, GyHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTYpHBIE (QopMynbl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYpHas M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHYECKasi), H30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOJA- U a30TCOAEpKAINEe OPraHUYECKUE COCTUHEHHS, MOHOMED, MOJHUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEJAWHEHUS; TEOPHH, 3aKOHbI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHHUSI OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUs
W TpEeBpallleHUus OdHEPruud MNpU XUMHUUYECKHUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3bIK XMMHUU, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUSI TPUUYUHHOCTU U CUCTEMHOCTU XUMHUYECKHUX SIBIICHUI; MPeICTaBICHUS
0 MEXaHM3MaX XUMHUYECKUX peaKui, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHMs, O B3aMMHOM BJIMSIHUM aTOMOB M TPy aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbIN 3 dekTol, opuentanTsl | u |l pona);
(dakToIOrNYeCKUe CBEJACHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHHUU U O€30MacCHOM
WCIIOJIb30BAHUU BAXKHEWINIUX OPTraHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
JEATCIBHOCTH  4YEJIOBEKa, OOIMX  HAyYHbIX  MPUHIMUIAX  XHUMHUYECKOIrOo
MIPOM3BOJICTBA (HA MpUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU COCTaBA, CTPOCHHS U CBOMCTB OPraHUYECKUX COCIMHEHUMN;

c(hOpMUPOBAHHOCTb YMEHUM:

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAaKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLHUl  MOCPEACTBOM  COCTABJIECHUS
AJIEKTPOHHOIO 0OajliaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTaBJICHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



M3TrOTaBJIMBATh MOJIETIU MOJEKYJ]I OPraHUYECKUX BEIIECTB JJI WILTIOCTPALIMI
UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATH MPUHAICKHOCTh MU3YYCHHBIX
OPraHMYECKHUX BEIIECTB 10 WX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynne COCIMHEHUH, JJdaBaTb WM Ha3BaHMS 10 CHCTEMaTHYECKOU
HomeHkiatype (IUPAC) u mpuBoAWTh TpUBUAILHBIC HA3BAHUS I OTIEIHHBIX
MPEACTABUTENECH OPraHMYECKUX BEIIECTB (3TUJICH, alleTUJIEH, TOJYOJI, TJUIIEPUH,
STUJICHTJIMKOJb, (peHon, dopmaabaerua, aneTaibIeruj, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, ajJaHuH, MallbTo3a, GPYKTO3a, aHWJIMH, TUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XHMHYECKOW CBSI3HM B
OpPraHMYECKUX COCIMHEHUSAX (KOBaJCHTHAs W HWOHHAs CBs3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

cOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu30BaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEIACTABUTENICH Ppa3IMYHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: alIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IMECHOB,
JIKWHOB, apOMATHYECKUX YIJIEBOJOPOJIOB, CIUPTOB, albAETHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIIOXKHBIX (PUPOB, KUPOB, HUTPOCOCIUHEHUHN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, JIH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TCHETHYECKYID  CBSI3b  MEXKAY  HUMH  YpPaBHECHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C MCHOJIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpPMUPOBAHHOCTh YMEHHUS TOJATBEPXKJAaTh HA KOHKPETHBIX IIpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COSAUHEHUM OT
KPaTHOCTH U TUIA KOBAJICHTHOU CBA3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ceIpbsi  (HeTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE TPUMEHEHHUE TTPOTYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJICHUH, U3MEPECHUH, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHS IPUMEHSITh OTU 3HAHUS;

c(opMHUPOBAHHOCTh yMEHUSI MPUMEHSITh OCHOBHBIC oreparuu
MBICJTUTEILHON JIeATEIbHOCTH — aHaju3 M CHHTE3, CpaBHEHHUe, 0000IleHue,



CHUCTEMAaTHU3AIUIO, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0osiee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO €IUHCTBA MHUPA,
WCITIOJIb30BaTh CUCTEMHbBIC 3HAHUS MO0 OPraHUYECKOW XUMHUU JIJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHMI: TMPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BAHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XMUMUYECKOU
dbopMysBl BEMIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMHUYECKHX DJIEMEHTOB,
POIYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOHW  OE30MacHOCTH  TOCHEJCTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKou
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS JJIsl IPUHSTUS TPAMOTHBIX PELICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHUE U U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU VYTIIEBOJOPOJOB pA3IMYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOIIOJEHUEM IIPABUII
0e30macHoro OoOpalieHus ¢ BeEIIeCTBAaMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpoBaTh I€h HWCCIACAOBAHHS, MPEACTABIATh B Ppa3nuuHON (popme
pEe3yIbTaThl SKCIEPUMEHTA, AaHATM3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOr0 MOBEJAEHUSI B OBITY U
TPYIOBOM JEATEIBHOCTH B IEISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUYUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JACHCTBHUS HA KUBBIE OPraHU3MBI
onpeeaEHHbIX OpraHUYECKUX BEIIECTB, MOHUMAas cMblch nokasarens [TK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHH: OCYIIECTBIIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON MH(OpMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTepHeT u apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIuio, nepepadaTbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON yU4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass m HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O MAaTEpUaJILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYECKOW W THIINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHAOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUU PAlMOHAIBHOTO MPUPOJONOIb30BaHMS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJIbTyphl UEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XUMHUYECKHUH DIEMEHT, aToM, SApO aToMa,

U30TOIIbI, 3JICKTPOHHAs1 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOWTAII, OCHOBHOE U
BO30YXXIEHHOE COCTOSHUSI aToMa, TUOpuau3anvs aTOMHBIX OpOWTalei, HOH,
MOJIEKYJa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTEHEHb OKHUCIIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, HWOHHAas, MeTaUIMYEeCKas, BOJIOPOJHAs),
KpUCTAJUIMYECKas pEIIETKAa, XUMHYECKas pPEakiusd, pacTBOpP, DSICKTPOJIMTHI,
HERJIEKTPOJUTHI, D3JIEKTPOJUTHYECKAs JUCCOLMAIMSA, CTENEeHb JUCCOIUALINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMHUUYECKON peaKIiu, CKOPOCTh XUMUYECKONU PEaKIuu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU IUCCOLMAIUHU, MEePUOIUIECKUMN
3akoH /.M. MeHnneneeBa, 3aKOH COXpaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAICHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIieXKalMe B OCHOBE TMOHUMAaHUS
NPUYMHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTaBJICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHUYECKHX
peaKkuuii, TEPMOJUHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
NPOTEKaHMsS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U O€30MacHOM
WCIIOJb30BaHNN BAXKHEHUIIMX HEOPTaHMYCCKUX BEIIECTB B OBITY M NMPAKTHUCCKOU
JNEATCIIbHOCTH  YeJIOBeKa, OOIMMX  HAyYHBIX  MPUHIOHMIAX  XHUMHYECKOTO
MIPOM3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSTHH,
YCTaHABJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSTUS TPHU
ONMCAaHUKM HEOPTaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYIO) CHMBOJIUKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypaBHCHUH  XUMHUYECKUX  PEAKIIHMA,
cucteMatnyeckyto HomeHkaaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHHSX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/VIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEmIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPENIETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBS3H;

chOPpMUPOBAHHOCTh ~ YMEHHUUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUHU IO PA3IUYHBIM MpPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYacTHIO Karaju3aropa u
JPYTHUE); CAMOCTOSITEIBHO BHIOMPATh OCHOBAHMS U KPUTEPHH I Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOAUYECKOr0 3aKoHa /.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN: XapaKTepPU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoiut CHUCTEMBI .. Mengeneena, HCTIOJIb3YSl OHSITUSI
«IHEPreTUYCCKHE YPOBHM», «IHEPrEeTHYCCKUE MOIYyPOBHM», «S-, P-, d-aTOMHBbIC
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HSHEPTreTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH WM3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coeqMHeHMH 1o Tnepuogam u rpynmam  [lepuwoamyeckount cucremsr /J[. .
MeHnpneneeBa, BaJ€HTHBIE BO3MOKHOCTA aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
MIOMOIUIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

c(hOpPMUPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJECKTPOHHOTO OasiaHca
TUX PEAKIUH; peakuuid HOHHOrO OOMEHa NYTEM COCTABJICHHS WX IMOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  ypaBHEHWH;  pEaKkUMi  TUAPOJIM3A;  PEaAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe T'UIPOKCOKOMIUIEKCOB IIUHKA U aTIOMUHUS );



c(OpPMUPOBAHHOCTh YMEHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIMI C y4ETOM HMX HHEPreTUYECKHUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKUUMUu B 3aBHCHUMOCTH OT pa3IMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOI0 PABHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3jencTBuil (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEaKIuH,
JeXallhue B OCHOBE NPOMBIIUIEHHOIO IOJYYEHHsS] CEPHOM KHCIIOThI, aMMHUaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€J€CO00Pa3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOILIEHUSI PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O METOJaX HayYHOIO
NO3HAHUS SIBICHUW MPHUPOAbI — HAOIIOJEHUE, H3MEpPEHUEe, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaibHbIA U MBICJICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAaHUM BEILECTB
U Uil OOBSCHEHUS XUMHYECKHX SIBICHUN, HMEIOIIUX MECTO B MPHUPOJE,
IPaKTUYECKOHN AESITEIBHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

c(OpMHUPOBAHHOCTh YMEHHSI BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1e€ 0CO3HAHHOIO MOHUMAHUS MaTePUAIbLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS TMPOBOAUTH PACUETHL: C HCIOJIb30BAHHEM
NOHATUH «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAs KOHLIEHTPALUS»;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIMX B PEaklMH BEUIECTB; TEIUIOBOTO 3(ddekTta
peaKkiy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss pacTBOPOB KUCIOT U IIEJOuYeh C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOJIYKTa PEAKUWHU, €CIIM OJAHO M3 HMCXOJIHBIX BEIIECTB JJAHO B BUJE pacTBoOpa C
OTIPEICIEHHOM MacCOBOM J10Jiel pacTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpuMecH); JOJIM BBIXOJA MPOMYKTa PEaKIUH;,; OOBEMHBIX OTHOIICHUMN
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMHYECKHH  SKCIEepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKJIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, ONPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMOMIbIO HWHIMKATOPOB, H3YUYEHUE BIIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkUuu, pelieHHe
DKCIIEPUMEHTAJBbHBIX 3a7a4 1o Temam «Mertamwmey u  «Hemeramws») ¢
coOJr0/IeHreM MpaBuil 0€30MacHOTO OOpaleHusl ¢ BEIEeCTBAMU U JIA0OpaTOPHBIM
obopynoBaHueM, (QopMyIHpOBaTH LeJb HCCIENOBaHUS, MPEACTABIAThH B
paznuyHOi dopMe pe3yabTaThl IKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUM: COOJIFOIATh MPABHJIA MTOJIH30BAHUS XUMUYECKON
nocynoil u jgabopaTopHbIM O00OpyJOBaHWEM, OOpaIlleHUsT C BEIIeCTBAMHU B
COOTBETCTBHUU C HWHCTPYKIIUSMHU TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XWMHUUYECKHUX
OMBITOB, HKOJOTHYECKU LIeJIeCO00pa3HOTr0 TMOBEJAEHUs B OBITY M TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOLIEH MPUPOIHOU
cpedabl M JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCHUYECKOT'O JIEUCTBUSL HA KUBBIE OPraHU3MbI OMPEAEIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMas cMbIcl noka3arens [1K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH LI€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(OPMAIIUKU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTepHeT u Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadaTeiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.
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s¢upsl. XKupsl

3.3 VYrneBoasl 9
Hroro no pasgeny 41
Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AMuHBI. AMMHOKUCIIOTHI. benku 12
Hroro no pazueny 12

Pa3pnen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA

5.1 BricokoMOIeKyISIpHBIE COSTUHEHUS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB U TeM uudpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoxn
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 9
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 1 1
BEILIECTB
1.3 XUMHYECKHE PEeaKITuu 19 1 3
HWroro no pazneny 39
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Hemeraimisl 31 1 3
2.2 Meramisl 23 1 2
Hroro no pazgeny 94
Pa3zgen 3. XuMus 1 :Ku3HbL
31 MeTtoabl O3HAHUS B XUMUHU. XUMHA U 9
' JKU3Hb
Hroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTpoJsbHble
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenMer 1 3HaYE€HHE OPraHUYECKON
XUMHUH, TIPEJICTaBIEHUE O MHOT000pa3un
OPraHUYEeCKUX COCIUHEHUIN

01.09

DJIEKTPOHHOE CTPOCHHE aToMa yrieposa
(ocHOBHOE 1 BO30YKIEHHOE COCTOSIHUS).
BasieHTHBIC BO3MOXXHOCTH aTOMa YIiiepo/ia

04.09

XI/IMI/I‘IGCKa}I CBA3b B OpFaHI/I‘IeCKI/IX
coeMMHEHUSX. MexaHn3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3CH

04.09

Teopust cTpoeHUsT OPraHUuYECKUX
coenquHeHuit A. M. byrneposa

08.09

Buns! nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbBIE

3P PEKTH B MOJIEKYJIaX OPraHMYECKUX
COCIMHEHUN

11.09

[Ipencrasienue o knaccupukanuu u
cucrematnueckas Homenkiiatypa (IUPAC)
OpPTaHHYECKUX BEIICCTB

11.09

Knaccudukanms peakiyii B opraHu4ecKoi
XUMHUHI

15.09




Cucremaruszanus U 0000IEeHUE 3HAHUHN 110
TEME

18.09

AJKaHBI: TOMOJIOTUYECKHH Psil, 001as
dbopmyna, HOMEHKIAaTypa u U30Mepus,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

18.09

10

dusnyeckre U XUMUYECKUE CBOMCTBA
aJIKaHOB

22.09

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CniocoObI TTOTydeHUsT U TPUMEHEHNE
AJIKAHOB

25.09

12

Huknoankansl: obmast popmyna,
HOMCHKJIATypa U H30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB, CIIOCOOBI
HOJTYYCHHS U TPUMEHECHUE

25.09

13

Pewrenne pacu€THbIX 3a1a4 HA
OTIpeieIeHue MOJIEKYIIIPHON (hOPMYIIbI
OpPraHUYECKOTo BELIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB 2JIEMEHTOB, BXOJISIIUX B €r0
cocras. Cucremarnzanus 1 00001eHE
3HAHWM 10 TeMe

29.09

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyia, HOMEHKJIATypa, dJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

02.10

15

dusugeckue U XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHHKOBA

02.10




CriocoObI nostyueHus 1 IpuMEHEeHHe

16 06.10
AJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "TTomydyeHne 3TUIIEHA U U3YYEHHE €TI0 09.10
CBOMCTB"
Pemenue pacu€THbix 3a1a4 Ha

18 ompeieJIeHuEe MOJICKYIIPHON (hOPMYITBI 09.10
OpPTaHMYECKOTO BEIIeCTBa
AJKaIueHbl: CONPsKEHHBIE,

19 M30JIMPOBaHHBIC, KYMYJIMPOBaHHBIC. 13.10
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS
XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX

20 16.10
JTUEHOB
CriocoObI MoTy4eHUs ¥ IPUMEHEHUE

21 v p 16.10
QIKaIUCHOB
AJKWHBI: TOMOJIOTUUECKHH psiJl, 001Ias

99 dbopMyia, HOMEHKJIATypa, 3JEKTPOHHOE U 20.10
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII, '
¢du3nveckre CBOMCTBA

23 XVMHYEeCKUE CBOWCTBA aIKUHOB 23.10

24 KauecTBeHHbIE peakuy Ha TPOWHYIO CBSI3b 23.10
CrniocoOblI Moy4eHus v NpUMEHEHNE

25 v P 27.10
AJIIKUHOB
Pemenue 3agau: pacu€Thl 0 ypaBHEHUIO

26 AT P P 10.11
XUMHUYECKON peaKinu
Cucremarusanusa 1 0000IeHNE 3HAHUHN 110

27 13.11
TeMe

28 ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIas 13.11




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
OceH301a U TOIyoa, UX (U3UIECKUe
CBOMCTBa

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29 17.11
3aMellEeHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIMH

30 MPUCOSAMHECHHUS, OKUCIICHHE TOMOJIOTOB 20.11
OeH3ona

31 Oco0eHHOCTH XMMHYECKUX CBOMCTB 2011
CTHpOJIa
Pewrenne pacu€THbIX 3a1a4 HA

32 ompeieJIeHuEe MOJICKYIIPHON (hOPMYITBI 24.11
OpPraHMYECKOro BellecTBa

33 Crioco0bI MoTy4eHUs ¥ IPUMEHEHUE 9711
apeHoB

34 ['eHeTnyeckas CBSI3b MEXAY pa3InYHBIMU 711
KJIacCaMH YTJIEBOJI0POIOB
Pacuérbl o ypaBHEHUAM XUMHUYECKUX

35 peakmuii. CucremMarusanus u 00001eHIE
3HAHW 10 TeMe

36 [Tpuponustii ra3. IlonytHbie HETAHBIE
rasbl

37 KaMmeHHbIi yroyib 1 TpOAYKThI €70
nepepaboTKu
Hedts 1 ciocoOw1 €€ mepepaboTku.

38 [IpumeHeHne MpoayKTOB MepepadboTKH

He(TH




39

FGHGTI/I‘-IGCKEUI CBA3b Menc):[y paSJ'II/I‘-IHBIMI/I
KJIaCCaMHM YTJICBOJIOPOIOB

40

["amoreHonpon3BOAHBIE YIIIEBOAOPOIOB:
3JIEKTPOHHOE CTPOCHHE; PEAKIIUU
3aMellEeHus TajoreHa

41

JleWicTBue 1Ienoyuei Ha
rajoreHnpoun3BoiHbIe. B3anmopaeiicTeue
IUTAJIOr€HAJIKAHOB C MAarHUEM U IIUHKOM

42

CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
pazneny "YraeBogoposr"

43

KonTtponsHas pabota o Teme
"Vrnesonopoast"

44

[IpenenbHbIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psif, oOmias ¢popmya,
CTPOEHUE MOJIEKYJI, H30MEpPHU4,
HOMEHKJIaTypa, Kilaccuuxamnms,
¢du3nueckue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJHOATOMHBIX CHI/IpTOB

46

CrniocoOblI Moy4eHus v NIpUMEHEHHE
OJIHOATOMHBIX CIIUPTOB

47

[IpocTeie 3¢upsl: HOMEHKIIATYpa U
U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKUX CBOUCTB

48

MHOFO&TOMHIﬂe CHI/IpTBII STHUIJICHIJIMKOJIb U
I‘JII/II_[epI/IH, nux (bl/ISI/IHGCKI/Ie U XUMHYCCKHUC
CBOMCTBA

49

CrniocoOblI Moy4eHus v NIpUMEHEHHe




MHOTI'0AaTOMHBIX CITUPTOB

@DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE

50 .
cBoiicTBa. TOKCUYHOCTH (peHOTa

51 Xumudeckue cBoicTBa (heHoma

59 CriocoObI MoTy4eHUs ¥ IPUMEHEHUE
denona
[IpakTuueckas padota Ne 2. Pemenue

53 AKCTIEPUMEHTAIBHBIX 3314 110 TEME
"CriupThl U peHobI"

54 CucreMmaruszanysa 1 0000IeHNE 3HAHUHN 110
TEeMe
AnbAeruabl U KETOHBI: JIEKTPOHHOE

55 CTpOEHUE KapOOHUIBHOM IPYIIIbI,
TOMOJIOTHYECKHUE Psi/IbI, 001mIas opMya,
U30MEpHs 1 HOMEHKJIaTypa

56 Anbaeruapl ¥ KETOHBI: (PU3NIECKUE
CBOICTBA; peaKly MPUCOSTUHECHUS

57 Peakninu okHCIICHUS 1 KAUECTBEHHBIC
PEaKIfK abJIETUI0B U KETOHOB

58 CriocoObI MOTy4eHUS albJACTHAOB U
KETOHOB
OHOOCHOBHBIE MTpeesibHBIE KapOOHOBBIE

59 KHCJIOTBI, OCOOCHHOCTH CTPOCHUS X
MOJICKYIT

60 W3omepusi 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, X (DU3MYECKHE CBOWCTBA

61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT




62

OcoOeHHOCTH CBOWCTB MypaBbUHOM
KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

63

OCOOEHHOCTH CBOWCTB: HEMPEACIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THIPOKCHUKAPOOHOBBIX
kucnot. [IpencraBuTeny BeICIINX
KapOOHOBBIX KUCIIOT

64

[TonsaTue o MpoU3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoOb! moTyueHus 1 IpUMEHEHHE
KapOOHOBBIX KUCIIOT

66

CnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN P,
obmas popmyna, nzomepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenne pacu€THbIX 3a/1a4: IO YPABHEHUIO
XUMHUYECKON PEaKINH, Ha ONPENEICHHUE
MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BEILECTBA

69

[Tpaktuueckas padota Ne 3. Pemenue
9KCTIIEPUMEHTAIBHBIX 334 110 TEME
"KapOoHoBsie KucioTsl. CroxxHbie 3¢pupsr”

70

Kupsr: ctpoenue, puznveckue u
XUMUYECKHE CBOMCTBA (THIPOIIU3)

71

OcoOeHHOCTH CBOWCTB JKUPOB,
COACPKAIMNX OCTATKH HCTIPCACIIbHBIX




KUPHBIX KUca0T. XKupsl B npupoae

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCIOT, UX Molollee Aeiictrue. Ilonsatue o

72 CHHTETHUYECKUX MOIOIIUX CPEICTBAX
(CMCO)
['eneTnyeckas CBSI3b YII€BOIOPOAOB U

73 KHCJIOPOJICOACPKAIINX OPTaHUIECKHIX
BEIIIECTB

74 Pacuérbl o ypaBHEHUAM XUMHUYECKHUX
peaxkuuit

75 Cucremaru3zaius u 00001IeHHE 3HAHUH 110
TeMe
OO61as XxapakTepuCTHKA YIJIEBOAOB U

76 KJaccu(uKaus yriaeBogoB (MOHO-, IU- U
HIOJICaxapu/Ibl)

77 Monocaxapuasl: GU3NIECKHE CBOMCTBA U
HaXO0XJICHUE B IPUPOJIE

78 IIpuMeHeHue I0KO03bl, €€ 3HAYCHUE B
KHU3HEIEATEIIbHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MajlbT03a U

79 nakTo3a. HaxoxaeHnue B npupose u
NpUMEHEHHE AUCAXapPH]IOB
[Tonucaxapuabl: CTpOCHHE MaKPOMOJIEKYII,

80 (bu3NYeCKre U XUMHUYECKHUE CBOMCTBA,
pUMEHEHHE

81 [TonsiTe 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pewienne pacueTHbIX 3aa4 HA

OMMpCACIICHUEC JOJIHM BbIXOAA MPOAYKTA




pCakru OT TCOPECTUICCKU BO3SMOKHOI'O

83

CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
pasneny

84

KoHnTtponbHast paborta mo Teme
"Kucnopoaconepxaniue opraHn4eckKue
coenuueHus"”

85

AMUHBL: KIaccUpUKAIM, CTPOCHUE
MOJIEKYJI, oOmast hopmysia, u3oMepusi,
HOMEHKJIaTypa v (PU3HYeCcKre CBOMCTBA

86

XUMHYECKUE CBOMCTBA ann(paTHIecKux
aMUHOB

87

AHUWJIMH: CTPOCHHE aHWINHA, OCOOEHHOCTH
XUMHYECKHX CBOMCTB aHUJIMHA

88

Crioco0bI nostyueHus 1 IpuMEHEeHHE
annpaTHIECKUX aMUHOB

89

AMMHOKHUCIOTBI: HOMEHKJIaTypa 1
u30MepHsi, (hU3NYecKre CBOMCTRA.
OTnenbHbIe MPEICTABUTENH O
AMHHOKHUCIIOT

90

XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, X
OMOJIOTHYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHTe3 ¥ THAPOIN3 TENTHIO0B

91

benku kak mpupoIHbIC TIOTHMEPHI;
CTPYKTYpPHI OCJIKOB

92

XHUMHUYECKHE CBOUCTBA OEIIKOB

93

A30TCOIepIKaIIe TeTePOITUKINICCKHIE
COCINUHCHU L. HYKJ'IGI/IHOBBIG KHUCIIOTHI.
COCTaB, CTPOCHHE U OUOJIOTHYECKAS POJIb




94

[IpakTuueckas padora Ne 4. Perenue
AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuueHus"”

95

[IpakTuueckas padora Ne 5. Permenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC
"PacniozHaBaHKne OpraHUYECKUX
coenuHeHun"

96

KonTtponsHas pabora o teme
"A3zoTcoaeprKale OpraHu4ecKue
coenuHeHus"

97

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCUHEHUN U
METO/BI UX CUHTE3a —II0JIUMEPU3aLIUs U
IIOJIMKOHACHC AL

98

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKa

99

DJ1acTOMEpbI: HATYpaJbHBIN
CUHTETHUYECKHE KayuyKu. Pe3nHa

100

Bouiokna: HarypanbHbIE, HCKYCCTBEHHBIE,
cuHretnyeckue. [lonumepsl cnenuanbHOro
Ha3HAaYECHHUS

101

[Tpaktuueckas padota Ne 6. Pemenue
3KCH€pI/IMeHTaJIBHBIX 3a4a4 I10 TEMEC
"Pacno3HaBaHue IJ1IaCTMAacC U BOJIOKOH"

102

O00011eHNE U CUCTEMATU3ALMS
M3YYEHHOT'0 MaTepuaa 1o TeMe
"BricOKOMOIEKYIPHBIE COETUHEHUS"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




11 KIIACC

Kosaun4yecTBo 4acos JJIeKTPOHHbBbIE
Ne ara upposbIe
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue i[fiy‘leﬂl/lﬂ :)Iﬁlc)baI;OBaTeJIbele
padoTsI padoThI pecypen
1 Atom. CocTaB aTOMHBIX siaep. XUMHAYECKUI 1
aneMeHT. M3oTornbl
5 CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAaHTOBBIC YHCIIa
3 Knaccudukanus XuMu4eckux 3J1eMeHTOB (S-, 1
p-, d-, f-amemenTHI)
4 Pacnipenenenue 351eKTPOHOB 110 ATOMHBIM 1
opOuTamsIM
DNEeKTPOHHBIE KOH(UTYpAIIUN aTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSIHUH
6 DNEeKTPOHHBIE KOH(UTYpAITUU HOHOB. 1
DNEeKTPOOTPULIATETLHOCTh
[lepuoanueckuii 3akoH u [lepronnueckas
7 cHCTeMa XUMMHYECKuX 31eMeHToB JI. 1. 1
Menpeneesa, CBsI3b C COBPEMEHHOW TEOpUEH
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
3 XUMUYECKHX AJIEMEHTOB M 00pa3yeMbIX MU 1
MIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIAM U
nepuoiam
9 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110 1




TEMC

10

Bunsl xumMnueckoii cBA3u. MexaHu3MbI
00pa30oBaHMS KOBAJICHTHOU CBSI3U.
Bonoponnas cBsizb. MexMoneKkysapHbie
B3aUMOICHCTBHS

11

BaneHnTHOCTb U BalleHTHbIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI
MOJICKYJI C UX TCOMCTPUUICCKHUM CTPOCHUCM

12

Hpe,I[CTaBHeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemecTBa MOIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUA. THIbI
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

[ToHsTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOIIIOUAHBIX PACTBOpPAx

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBILLEHHBIE, PACTBOPUMOCTD.
Kpucrannornaparst

16

Cnioco0ObI BeIpaXeHHST KOHIICHTPAIUN
pacTBOpOB

17

Pemienue 3a1au ¢ UCMOIB30BAaHUEM TTOHSTHI
""MaccoBast 10151 paCTBOPEHHOTO BelecTra',
"MOJIsIpHAasi KOHLIEHTpanus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

19

Cucremaruszanusa 1 0000IeHNE 3HAHUHN 110
TeEME




20

KonTtponbHas padora no Temam "CtpoeHue
aroMa. [lepuonuueckuii 3aKOH 1
[Tepnonnueckas cucTeMa XUMHUYECKUX
aneMmeHnToB JI. 1. Menneneea", "Crpoenne
BemecTBa. MHOrooOpasue BeniecTn"

21

Knaccudukanust XMMHUYEeCKHX PEaKIIHii B
HEOPraHWYECKOW M OPraHWYECKON XUMUU.
3aKOH COXpaHEHHs MAacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MIPEBPAICHUS] SHEPTUU NPU
XUMHYECKHX PEaKIMIX

22

TennoBble 3¢ (HeKTh XUMUYECKUX PEaKIuil.
Tepmoxumuyeckne ypaBHEHHS

23

Breraucnenus mo YpaBHCHHUAM XUMHNYCCKUX
peaKum‘/’I U TCPMOXUMHUYCCKUM YPAaBHCHUSAM

24

CKOpOCTh XUMHUUYECKOHN peakiuu, eé
3aBHCUMOCTH OT Pa3JIMYHbIX (PaKTOPOB.
Karanu3 u karanuzatopsl

25

['oMoreHHbIE U TeTEPOreHHbIE PEAKIIII

26

[IpakTuueckas padora Ne 1 o reme
"BausiHue pa3nUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiun"

27

O6parumbie 1 HEOOpATUMBIE PEAKIIUH.
XUMHUYECKOE pAaBHOBECHUE

28

[TpakTrueckas padota Ne 2 o Teme
"BriustHue pa3nudHbIX GaKTOpOB HA
MOJI0KEHUE XUMHUYECKOTO PaBHOBECHS "

29

DnekTponuTrdeckas auccounanus. CuiabHbie
U cia0bie NeKTponuThl. CTereHb




JUucconranu

Nonnoe npoussenenne Boasl. Cpeaa BOIHBIX

30 pacTtBopoB. Bomopoansrit mokazatens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, mpoTekaronue B
pacTBopax dJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHYECKHE PEAKIIMU B PACTBOPAX
3IIEKTPOIUTOB"
OKHCTUTENEHO-BOCCTAHOBUTETIHHBIC

33 peakuuu. BaxHeWme oKUCIUTENH U
BOCCTAHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB
BEIIIECTB

36 Pemenue 3a1a4 pa3nuyHbIX THIIOB

37 Pemenue 3agayd pa3auyHBIX TUIIOB

38 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
TeMe "XuMuyeckue peakiuu'

39 KoHnTtposbHas padota mo teme "XuMu4eckue
peakiuun"
[Tonoxxenue HemetaioB B [lepuoanueckoit

40 CHCTEME XMMHYECKUX 3eMeHToB JI. 1.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PU3UYECKHE CBOMCTBA HEMETAJIIOB

41 AnnoTponusi HeMETauIoB (Ha IpUMeEpe

KHCIJIOPOJIa, cepbl, hocdopa u yrieposia)




Bonopon: nonmyuenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
lanmorensl: HAXOXKIEHNUE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHHUs1, PU3NIECKUE U XUMUUYECKHUE
CBOMCTBA
I"anorenoBonopoasl. Baxxnenmume

44 KHCIIOPOJICOICPKAIINE COSTUHEHUS
TaJIOTeHOB
JlaGopaTopHbIe U TPOMBITIUICHHBIE CITOCOOBI

45 MoJTydeHus1 TasioreHoB. [I[puMmenenmne
rajJJoreHoB U UX COCIUHEHUN
[IpakTuueckas padora Ne 4. Perenue

46 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"T"asorens”
Kucnopon: naboparopusie u

47 MPOMBINIJICHHBIE CTIOCOOBI MTOTYYCHHSI,
¢u3nueckre U XuMHYeckre cBoiicTBa. O30H.
[TpumeHeHne KUCIopoia U 030Ha

48 OKcubl ¥ IEPOKCHUIBI

49 Pemenue 3ama4d pa3auIHBIX THIIOB
Cepa: HaXOKJIeHUE B TIPUPOJIE, CIIOCOOBI

50 NOJy4YeHUs1, PU3NUECKUE U XUMHUYECKHUE
CBOMCTBA

51 CepoBoaopo, CyIbpuasl

59 Kucnopoacoaepxaiiue COSTUHEHUS CEPBI.
Oco0EHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53 [IpakTuueckas padora Ne 5. Pemenue

JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "Cepa u




eé coequHeHus"

A30T: HaX0XJICHHUE B TIPUPOJIC, CIIOCOOBI

o4 NOJy4YeHUs1, PU3NIECKUE U XUMHUYECKHUE
CBOMCTBAa. AMMHAK, HUTPHUbI

55 Kucnopopaconepkamme coeIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCMHEHUH.
AB3OTHBIC yIOOpEeHHS
docdop: HaAXOKAECHUE B IPUPOJIE, CIOCOOBI

o7 NOJy4YeHHUs1, PU3NIECKUE U XUMHUYECKHUE
cBoiictBa. Pochuast u Gochun

58 Oxkcuasl hochopa, pochopcoaepxarniue
kucyoThl. Conu hochOpHON KMCITOTHI

59 [Tpumenenue dpocdopa u ero coeMHEHUH.
®dochopHbie ynoOpeHust
[IpakTuueckas padora Ne 6. Perenue

60 IKCIIEPUMEHTANLHBIX 33724 10 TeMe "A30T U
docdop u ux coequHeHUs"
VYraepon: HaxOXICHUE B IPUPOJIE,

61 QIOTPONHBIE MOAU(DUKALNY; PU3UUECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE

62 Oxcupn yriepoaa(ll), 03<c1/m yriepoaa(1Vv),
yroJibHasi KUCIIOTa U € CoNn

63 Pemienue 3a1a4 pa3nuyHbIX THIIOB
KpemHunii: Hax0XaeHHE B IPUPOJE, CIIOCOOBI

64 MoTydeHus1, GU3NIECKUE U XUMUICCKHE
CBOMCTBA

65 Oxkcua kpemausi(1V), kpemHHEBasT KHCIIOTA,




CHJINKAThI

[IpruMeHeHrne KpEMHHUS U €r0 COCTUHEHUN.

06 CrekIio, ero moyryudeHue, BUIbI CTEKIIa

67 Pemenue 3amad pa3auyHBIX TUIIOB

68 CucremaTtu3zaius u 0000IICHIE 3HAHUI 110
teme "Hemeraminr"

69 KoHnTtponbnas padota mo teme "HemeTammbr"

20 AHanu3 pe3yiabTaToB KOHTPOJIBHON PadOTHI,
KOPPEKIIHsI OIIHO0K
[Tonoxxenue metaiioB B Ilepuoanyeckoit

7 CUCTEME XUMHUYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOSHUS IIEKTPOHHBIX
000JI0Y€K aTOMOB METAJJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre METaIIOB B OBITY M TEXHUKE

73 CmutaBsl MeTasuioB. Koppo3us Metamios

74 Pewienne 3ana4 pa3an4HbIX TUIIOB
DIIEKTPOXUMHUYECKUH PSJT HANIPSIKEHU N

75 MeTauioB. O0IIHe CIOCOOBI MOTYUYEHUS
METaJIJIOB
OO01mas xapakTepucTuka MetamioB |A-
rpynnsl [leppoandeckoi cuctemMbl

76 XUMHUYECKHUX JIEMEeHTOB. HaTpuii u kanuid:
noJjiyueHue, pU3ndeckue 1 XuMHU4eCKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

77 O6mas xapakrepuctuka metaiuion |A-

rpynnsl [leppoandeckoi cuctemMbl




XUMHUYECKHX dJIEMEHTOB. Maruuu u

KaJIBIIWI: TIoJTydeHue, GU3ndecKkue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUMN

78

JXéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

79

AOMUHUN: TTOJTyYeHHE, PU3HIECKUE 1
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

80

AmMdoTepHbIe CBOMCTBA OKCHU/IA U
THJIPOKCUIA ATFOMUHUS,
THJIPOKCOKOMITIICKCHI AITFOMUHUS, UX
pUMEHEHHE

81

Pemenne 3aZla4q Pa3JINYHbIX THUIIOB

82

[Tpaktuueckas padota Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTaisl TIIaBHBIX OArpyHn”

83

OO6m1as XxapakKTepUCTUKA METAIIIOB
no6ouyHbIX oArpymn (b-rpyrmm)
[lepuoanyueckoil CUCTEMbl XUMHUYECKHX
9JIEMEHTOB

84

Du3nyYeCcKue 1 XUMUYECKHE CBOMCTBA XpoMa
U €ro COeAMHEHU, UX IPUMEHEHNE

85

Baxwuelimme coelMHEHNS] MapTraHLa.
[Iepmanranar kanus, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

®dusnuecKkue 1 XUMUYECKUE CBOMCTBA XKelle3a
u ero coenuHeHu. Ilomydenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

dusnyeckue U XUMUYECKHAE CBOMCTBA MEeOU U




€€ COCIMHECHUM, UX IIPUMEHEHUE

dusnyeckre U XUMUYECKHAE CBOMCTBA I[IMHKA

88 U €T0 COCMHEHUH, X MPUMEHEHHE.
I'mapokcokommiekcsl HUHKA
[Tpaktuueckas padota Ne 8. Pemenue

89 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"MeTtaibl TOOOYHBIX TTOATPyIT"

90 Pemenne 3ama4d pa3audHBIX TUIIOB

01 O060011eHNEe U CUCTEeMAaTU3aIs U3YYEHHOTO
Matepuaina mno teme "Mertanibt"

92 KonTtponbHast pabora mo teme "Metasmibt"

93 AHanu3 pe3yiabTaToB KOHTPOJIBHON padOTHI,
KOPPEKIIHsI OIIHO0K
Ponp xumuu B o6ecrieueHnn yCTOMYHUBOTO

94 pa3BuTus yenoseuectsa. [lonsrue o
Hay4HBIX METOJIaX UCCJIEIOBAHUSI BEIIECTB
HayuHble npuHIUIBI OpraHu3auu

95 XUMHYECKOT0 TPOU3BOJICTBA.
[TpoMbinIeHHbIE CTIOCOOBI MOTYYEHHUS
BaXKHEUIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeH
CpEeJIbl U €ro MOCIeICTBUS

97 X¥MHA U 310POBbE YEIOBEKA.
JlexapcTBeHHBIE CpENCTBA

98 Xumug umy. Posias xumuu B o0ecrieueHnn
[TUIIEBON OE30IIaCHOCTH

99 Kocmernueckue u napdromepHbie cpeacTBa.

BbriToBas xumust




XuMHs B CTPOUTENLCTBE. BakHelne

100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepHaIbl
101 XUMHUS B CEIIBCKOM XO3SICTBE. 1
Opranudeckue U MUHEpAIbHBIE YI00peHUs
102 CucreMmaruszanusa 1 0000IeHNE 3HAHUHN 110 1
TeMe
OBIIEE KOJIMYECTBO HACOB I10O 102

I[TPOIT'PAMME







YUYEBHO-METOJIUYECKOE OBECIIEUEHUE OBPA3OBATEJIBHOI'O
MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

1. Xumusa: VYrayonenaeli ypoBeHb: 10 kmacc: yueOnuk / B.B.Epemumn,
H.E.Ky3bmenko, B.M.Tepenun, A.A.Jlpo3noa, B.B.JIynun; nox pen. B.B.JIynuna.
— 6-¢ u3n., nepepab. — M.: JIpoda, 2019. — 446, (2) c.: un. — (Poccuiickuii
Y4EOHUK)

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. Epemun, B. B. Metonuyeckoe mocobue x yueObnnky B. B. Epemuna, H. E.
Ky3bmenko, B. . Tepenuna u ap. «Xumus.». 10 knacc / B. B. Epemun, A. A.
Hposnos, U. B. Epemuna, B. 1. Maxonuna, O. FO. CumonoBa, 3. FO. Kepumos. —
M. : Ipoda, 2018. — 339 c. : um.

http://www.physchem.chimfak.rsu.ru

Mertoauka oOydeHus XuMuu: cait kadeapsl xumuu HI'TIY
http://mctnspu.narod.ru Meroauueckoe 00beIUHEHUE YIUTEIEH

xumuu CeBepo-BocTouHoro okpyra ropojaa MockBbl

http://www.chemnet.ru

lNazera «Xumus» ¥ CalT 11 yUUTENA «S Uy Ha ypOK XUMHUN»
http://him.1september.ru

http://www.hij.ruXumo3a: cooOIiiecTBO yunTenei xumun Ha mopraie «CeTb
TBOPYECKUX YUUTEIECH»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

Enunas xomnekuusa LIOP: [IpenmeTtHast KoyuieKkuus «XuMUsH)
http://school-collection.edu.ru/collection/chemistry

EcTecTBeHHO-Hay4HbIEC SKCIEPUMEHTHI: XuMusl. Komiekuus

Poccuiickoro o6meo0pa3zoBareapHOronopraia

http://experiment.edu.ru

OCHOBBI XUMHUU: JIEKTPOHHBIA yUeOHUK

http://wwwhemi.nsu.ru

OTKpBITHIN KOJUTEeMK: XuMus http://www.chemistry.ru

JlucTaHIMOHHAS OJIMMITUAJIA TIO XUMHUHU:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemisty

JlucTaHIIMOHHBIEC 3BPUCTUYECKHUE OJTUMITHAIbI [0 XUMUU

http://www eidos.ru/olymp/chemistry

3aHUMaTeNbHAs XUMUS

http://www 104.webstolica.ru

Knaccudukanus xumudeckux peakuithttp://www. nanometer.ru
OmstaitH-cripaBOYHUK XMMUYecKuX 3neMenToB \WebElements
http://webelements.narod.ru

[MomynsipHast OMOIMOTEKa XMMHUYECKHX 3JIEMEHTOB http://n-t.ru/ri/ps

Caiit Alhimikov.net: yueOHbIe U ClIpaBOYHbBIC MaTEPHAIIBI 10 XUMUU



http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://www.hij.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://wwwhemi.nsu.ru/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemisty
http://www/
http://www/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps

http://www. alhimikov. Net

Caiit Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru

Caiit «BupTyanbHasi XMMHAYECKasI IIIKOJIa»

http://maratakm.narod.ru

Caiit «Mup xumuun»http://chemistry. narod.ru

XuMuK.py: caiit o xumuu http://www.edu.yar.ru/russian/cources/chem
Xumnueckuit mopran ChemPort.Ru http://www.chemport.ru

XuMus AJid BCeX: WUTIOCTPUPOBAHHBIE MaTEPHAIIBI 110 OOIIEH, OpraHMYeCKO U
Heopranmdeckoi xumuu http://school-sector.relarn.ru/nsm
bubmuoteka L{OK https://m.edsoo.ru



http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://school-sector.relarn.ru/nsm
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