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MOSACHUTEJIbHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIero 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 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), npeacrasieHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM craHgapre COO, c¢ yuérom KoHnenuuu mnpenogaBaHus
y4eOHOro mpeaMera «XHUMHsS» B 00pa30oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTrerun pa3BUTUS BOcnUTaHUS B Poccuiickoit
@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 yuamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBUSX U epeHITMPOBaHHOTO,
npouiabHOro OOyuYeHHus, MPU3BAHO O0OECIeYuTh O0OIIEC00Pa30BATENbHYIO U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO IS
ajlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, a TaKkKe IS
MPOJIOJIKEHUS OOyUYEeHHS B OpraHu3alusXx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 TPUOPUTETHBIX AUCITUTUINH.

B mporpamme mo XWMHUM Ha3HauYCHHE TpeaMeTa «XUMHS» IOTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIArarolMU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIE€JIeH, COJIepKaHuUsl,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETENTLCTBOM TOMY SIBJISIFOTCS CJIEIYIONIME BBIMOJTHSIEMBIE MPOTPAMMOM 10
XUMHUH (PYHKIHU:

e THPOPMALIMOHHO-METOJIMYECKAsI, —peau3alus KOTOpol  oOecreynBaeT
MOJIyYeHHE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIel CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS O0YUYAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OPraHU3ALMOHHO-IJIAHUPYIOIAsl, KOTOpas MpelyCMaTpPUBAET ONpeEneICHUE:
OPUHIUIIOB  CTPYKTYPUPOBAHMSI M TOCJEAOBATEIBHOCTH  U3YYCHUS
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
MEXIPEIMETHBIX CBS3EH;

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 oOpa3oBaHuUs (JIMYHOCTHBIX,
METaNnpeMETHBIX, MPEAMETHBIX), a Takke C yYETOM OCHOBHBIX BHUJOB
yueOHO-MTO3HABATENbHBIX  JCHCTBUI  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus mpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMUSAM B MPOrpamMMe MO XMUMHUH TMPEIyCMOTpEHA
PEEMCTBEHHOCTh € OOy4Ye€HHEeM XUMHUM 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 J0JKHA 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 oOIero oodpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIMIMM  JTallOM  TOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHMsl B paMKax M3yuyeHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAYUHBIX U
XMMHUYECKHUX JUCHUUIUIMH B By3aX U OpraHMU3AIUsIX CpeIHEero npopecCuoHaIbHOro
oOpazoBanusi. B 9Tol CBsI3u H3ydeHHE TpeAMeTa «XHUMHSI» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHEe TEOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIMIUXCS, BEIOPABIIMX OMPEeAeIEHHbIN TPO(HIIb
0Oy4YeHHs1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIOLIETr0 MOJIyUYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro odopazoanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyEeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEBLHON MPOrpPaMMBbl CpeaHero o0O0IIero oOpa3oBaHUs
U3y4eHHUE TpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKXKE Ha pelIeHHe 3ajad



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

CocraBnsitomiuMu npeameTa «XUMHUsS» Ha YPOBHE YIITYOJIEHHOTO H3y4eHHUs
ABIIAIOTCS  yriIyOnéHHble Kypcbl — «Opranuueckas Xxumus» u  «OOmas u
Heopranuueckas xumus». [lpu onpezgenennu moaxoa0B K 0TOOPY M CTPYKTYpPHOM
OpraHu3allMi COJEPKAHMUS 3THX KYpCOB B IporpamMMme MO XHMHH 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriIyOJaEHHOTO
YPOBHEW U3YUEHUS IIPEIMETA.

OcHoOBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMHUS» COCTaBIS€T COBOKYIHOCTh NPEIMETHBIX 3HAHUUH U
YMEHUHM, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CUCTEeMa
3HAaHUN TIOJydyaeT ONpeneNiEHHOE TEOPETUUYECKOE JIOMOJIHEHHE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyiblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YeHHs IMpeaMmera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIeMEHTaxX M CBOMCTBaX MX COEIMHEHHMI Ha OCHOBE PACUIMPEHUs] U yriayOJeHus
MPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKIN, pacCMaTPUBAEMBIX C TOUKHU 3PEHUS] XUMHUUYECKONW KUHETUKU
U TepMOJMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CHUCTEeMBl ~ XHMHYECKHX  DJIEMEHTOB  Oasupyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PEHHS YHEPTETHUSCKUX U3MEHEHHI TIpH €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHMEM  MpeACTaBICHUN 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHmveckoil XMMHUHU TMPU 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 npoduiis (ri1aBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUM K oOmieil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIEC MpenMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3NYecKoro mpoduis 0osbiioe
3HaueHUe OyIyT UMETh DJEMEHTHl Y4eOHOTO Marepuana mo oomie xumun. [Ipu
U3YYCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyJIeT cjelaH Ha OOIHOCTH
METO/IOB MO3HAaHMS, OOUTHOCTh 3aKOHOB U TEOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJeKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPAaHEHUS



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

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ounosiorudeckoro mpoduisi 60BN YIAeIbHBIA BeC OyJIeT MMETh OpraHuyYecKas
xumus. B aTOM cilydae mpenocTaBisieTcss  BO3MOXKHOCTb Al Oosee
OOCTOSITEIFHOTO ~ PAacCCMOTPEHMsSI XMMHUYECKOM OpraHuM3alud  KJIETKH  Kak
OMOJIOTMUECKON CHCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBIE KOMITOHEHTBI, KakK JIMNUJbI, OEJKH, YIJIEBOJbI, HYKJICHMHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAxX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIY)KaT OCHOBOW JUI H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mmane ¢QopmupoBaHuS OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
oOLIeHaYYHBIX METOOB ITO3HAHUS U ONbITA IPAKTUYECKOT0 IPUMEHEHHNS HayYHbIX
3HAaHUW H3ydeHHE MNpeaMeTa «XuMus» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-Hay4yHble MpeaMeThl», «MaTtemartuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro obiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3ajjaueii MepBOCTENICHHON 3HAYMMOCTH SIBISieTCSl (POpMHUpOBAHHE OCHOB
HAayKl XUMHM Kak OOJIaCTH COBPEMEHHOIO €CTECTBO3HAHUS, IPAKTHUYECKOU
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpBI. Pemenne
TOM 3aJaud Ha YrayOlnEHHOM YpOBHE M3y4YEHHUs IIpeIMeTa IpearnoJiaract
peanu3alumio TaKuX LEJEn, Kak:

e popMHupOBaHUE MPEACTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XMMHHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B o0OecledeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  MpoOJeMm
HKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX MCTOYHUKOB DHEPIUH, B
o0ecreYeHnr PalMOHAILHOTO MPHUPOIONOIL30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOILIEH KyJbTypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpEAE;

e OCBOCHHE CHCTEMBI 3HAHHM, JIKAIIMX B  OCHOBE XHWMHMYECKOM
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB M TEOPUH XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIlECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHUsS XMUMHUYECKUX PEAKLUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OmImxX
Hay4YHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJCTBA;

» popMupoBaHue y oOyyJaronmxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KJIFOUEBBIX M€ U MPOOJEM COBPEMEHHOM XUMHUU, A OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO pelieHus: MpooJieM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIMH DKOJIOTHUECKON 0€30IMaCHOCTH IIOCIIEACTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATEIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMUYECKUM  MPOU3BOACTBOM, HCIIOJIB30BAaHUEM U  MepepadOTKON
BEILIECTB;

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

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GYHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS MPH W3YYECHUU
npeaMera «XuUMHUsD» 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,
COOTBETCTBYIOIIIETO 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 HHUX 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 Pa3yMHOTO MPUPOIONOJIb30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATENbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIs1 U3YYEHUS] XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero oodimiero odpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Heneno), B 11 kitacce — 102 yaca (3 gaca B Hefienio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XUMHUH, NPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aToMa yriaepoaa. XHMMHUYECKas CBA3b B
OpraHUYEeCKUX COCAMHEHUsX. Tumbl ruUOpUAM3aIUMU aTOMHBIX OpOuTasen
yraepoja. Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA M JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OnunapHasi, [BOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJIax
oprannueckux BemiecTB. [loHsitue o cBOOOOHOM pajnukane, Hykiaeoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (POPMYJIBL.
CrpykTypHble (GOpMyNbl pa3iU4HBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHa,
ckenetHass. M3omepus. Buasl u30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBINA
U Me30MEepHBIN 3 HEKTHI).

[IpencraBinenne o kinaccupukanuum opraHndeckux BemiecTB. [lonstue o
dbyHkunoHangsHOM rpymnme. ['omonorus. I'omonoruueckue psiabl. Cucremaruueckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocTH U KiIacCU(PHKAIMSA OpPraHUYECKUuX peakuuid. OKUCAUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
O3HAaKOMJIEHHE ¢ oOpa3liaMd OpPraHMYeCKUMX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HAIPEBaHUU
(mnaBieHue, OOyrIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OPraHUYECKUX BEILECTB.

YraeBoaopoasnl.

Ankanbl. 'omosiornueckuil psji ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
aJIKaHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
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. Oco0eHHOCTH
CTPOCHUS W XUMHUYECKHX CBOWCTB MaJbiX (IMKJIONPOMAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKI0aIKaHOB. CrnocoObl MOJydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmias (popmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AIIKEHOB,  Sp°-
rudpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBi3U. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3HYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKUUU IPUCOCIUHEHUS, 3aMELIEHUSA B O-ITOJOKECHHE
IPU JBOWHOW CBSI3M, MOJUMEpHU3aluu MU OKucieHus. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHbBIC peakiiuy Ha ABOWHYIO CBsI3b. CIOCOOBI TIOJYYECHHS W IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukarus ankaaueHoB (CONMpspKEHHBIC, U30JUPOBAHHbBIC,
Kymynuposaruvle). OCOOEHHOCTH ANEKTPOHHOTO CTPOCHUS U XUMUYECKHUX 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. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiys aTOMHBIX opOuTanei yriepona. @u3anyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHM  [PUCOCIUWHEHMS,  JUMEPU3ALMU U
TpUMEPHU3ALUU, OKUCIEHUS. KHUCIIOTHBIE CBOMCTBA AIIKWHOB, HMEIOIUX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOiHYIO CBsI3b. CIIOCOOBI MOTy4YEeHUS
U IPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YrieBoJOpoabl (apeHsbl). ['oMoIOrMuYecKuil psi apeHOB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbl OcH301a. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMK 3aMelleHUsl B OEH30IbHOM KOJIbIIE U
YTJIEBOJIOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpenacraBieHre 00 OPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lonmumepusanus ctuposna. CrocoObl NOIyYeHUS U
IIPUMEHEHUE apOMATHYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI# yroas U mpoAyKThl ero nepepadotku. Croco0Osl nepepadboTku HedTu:



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

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOJOB. Peakiuun
3aMEIIeHHs] TajoreHa Ha TUIPOKCOrPYIIY, HUTPOTPYIIy, LIHUAHOTPYIIY,
amuHorpynmy. JleiicTBue Ha TrajJOreHNpPOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pactBopa wwENound. B3auMoaelCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNI0OPTaHUYECKUX COCTMHECHUSIX. Hcnonb3zoBaHnue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKClepUMEHTANIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
u3ydeHue (PU3MUECKUX CBOMCTB YIi€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peakluil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeYrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJEHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHUE
yriaepoja M BOJAOpPOJAa B OPraHMYECKUX BEIIECTBAX, IOIy4YCHHE OSTUJICHA WU
U3y4EHHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3llamMu  1lacTMacc, KaydyKOB M PE3HUHBI, MOJCIMPOBAHUE MOJIEKYII
YII€BOAOPO/IOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucsiopoacoaep:xaiye oprannyeckue coeinHeHN .

[Ipenensuble omHOoaTOMHbIE CcHUPTHL. CTpoeHHE MOJIeKyn (Ha MpuUMeEpe
MeTaHOJla W JTaHoyia). ['oMmosorumueckuit psa, oOmas Qopmyna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpOJHBIE CBSI3UM MEXIY MOJEKYJIAMH CIUPTOB.
XUMUYECKUE CBOMCTBA: peEaKlUMUU 3aMELEHUs, JACTHUApATaIllH, OKUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU U  HEOPraHWYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakiys Ha OHOATOMHBIE CIIUPTHI. JlelicTBHUe 3TaHOJIa U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS 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 OpPraHUuYeCKUMU
U HEOPraHMYECKHMHU KHCJIOTaMH, KaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CnocoObl MOJMyYeHHS U TNPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

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



cBoiicTB (penona. KauectBennsie peakuuu Ha ¢GeHosl. TOKCHYHOCTH (heHoua.
Crnioco0ObI osryueHus: U npuMeHeHue gperomna. @enonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — aTIbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['oMonorndyeckue psijapl ajlbJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3HUeCKUEe CBOWCTBA albJIETUIOB U
KETOHOB. XUMHYECKHE CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJIETUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE abJeTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KApOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpENeIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepUPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO pajauKaia.
OcoOEHHOCTH CBOMCTB MYypaBbHHOM KHUCJIOTHI. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICMHOBAS, JUHOJEBAS,
NuHONeH08as KUcaoThl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOumias QGopmysa, HU30MEpHUs U
HOMEHKJIaTypa. PHU3WUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCIOU H
LIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, puzndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 11enoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OO61mas xapakrepuctuka yriaeBoao. Knaccudukaius yrieBogoB (MOHO-, -
U rnoJucaxapuibl). MoHocaxapuabl: TIIIOK03a, (GpyKTOo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HAXOXAEHUE B mpupone. PoTOCHUHTES.
XHUMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AIbIACTUIHON
IpYIIl, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapo3a, MajgbT03a U
JakTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOTEH M 1eiunoio3a. CTpoeHue MakKpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa W
HEeJUTr0J103bl.  PU3MYECKHE CBOMCTBA Kpaxmana M LEJUIF0JI03bl. XHUMHUYECKHE
CBOMCTBA Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAas pPeakuus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOdydyeHue 3(pupoB 1ewntoiao3sl. [lonsarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTbH PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO COUPTA B AJIBAECTUJ HA PACKAJEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaknus raWmepuHa ¢
ruapokcuiom Menu(ll), XxumMuyeckue CBOICTBAa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaom menu(Il), BzaummonaeicTBue
KpaxMaJia ¢ MOJIOM, PEUICHUE KCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. CI10XHBIE YPUPHD.

A3oTcoaep:xaliue OpraHu4ecKue CoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKue M apoMaTHYECKHe; TIEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (U3MUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUAE INEPBUYHBIX aMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTAaBUTENb 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 aHunmHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTaenbHbIE PEACTaBUTENH O
AMUHOKMCJOT: TJIMUWH, anaHuH. @Du3nueckue CBOKWCTBA AMUHOKMCIOT.
XYWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(pOTEPHBIX  OPTaHHUYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHJACHCAINK, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOIU3, 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, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A30TcoaepKaliue OPTraHUYECKue COEJIUHECHUS u «Pacrno3naBanue
OPTaHUYECKUX COCAUHEHUI.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALINN, CPEIHSS MOJEKYISIpHAs



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

[Tonmumepubie wmartepuanbl. [lnactmacchl  (MOMUATHIICH, TOJMIIPONIUIIEH,
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,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

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

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HUX MpPEBpallleHU:
O3HAaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHbIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MojekymsspHOW (QOpMYIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJEHUE
MOJIEKYJISIpHON  (OPMYJIBI OPraHMYECKOr0 COCIMHEHHS Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) HPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BEUIECTB, YCTAaHOBJIEHHWE CTPYKTYPHOH (QOpMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB WM CIOCOOOB
MOJTyYeHUs, OMpPEEICHUE JONH BbIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
TEeOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIMYUHBI, €IUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OPOKEHUE,



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

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

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

11 KJTACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX siaep. XumMudeckuid anemeHt. M3oronsl. CTpoeHue
AIIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukaiuss XuMUUYECKUX 2JIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
ONeKTpoHHbIE KOHPUTYpALlMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JIEKTPOHHbIE KOH(PUTYpallUd HOHOB.
DJIEKTPOOTPULIATENBLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
J.. MenpaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA M Ileprogndeckoil CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XMMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMU
INPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpynnaM ¢ IepuoAaM. J3Ha4yeHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AKLENTOPHBIN. JHEPIrus U IJMHA CBsA3U. [10NsIpHOCTH, HAITPABIEHHOCTD U
HAChIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBsizu. BogoponHas CBs3b.
MexKMOJIEKYIIAPHBIE B3AaUMOICHCTBUS.

BaneHTHOCT, M BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOECHHUEM (HA MPUMEPE COECIUHEHUN
AJIEMEHTOB BTOPOTO MIEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUEHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHAMOHHON XUMHH.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  THUIbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. MctunHbie pacTBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHsS] KOHIIEHTPAIlMH PacTBOPOB:
MaccoBasi JOJIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelleHnsie n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraninoruaparsl.



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

Knaccudukanus XuMu4ecKuX peakiuii B HEOPraHMYECKOH U OpPraHudecKou
XUMUHU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHUs W NPEBpALLECHUS
DHEPrUM MPU XUMUYECKUX peakuusax. TernoBble 3QpPexTsl XMMHUUECKUX PEAKIINM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKON peakiyu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHsIe 1 reTeporeHHble peakuun. Karanus u kaTalius3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. (DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECH: TEMIIEpATypa, JABICHUE U KOHLUEHTPALMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [latense.

Onexrpoautnueckas aucconmanus. CunbHble U CJIAOble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIIOTHAs, HEWTpasbHasd,
niesioyHas. Bomopoaneiii nokaszarens (pH) pacrBopa. I'maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHMS.
Oxuciurens M BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHS 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 PEAKLIUi HOHHOIO OOMEHa, OIIpeIEIICHHE
Cpelbl PacTBOPOB C ITOMOINBKD MHAMKATOPOB, HM3YUYEHWE BIMSHUS Pa3IMYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucTeMe  XMMHUYECKHX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOEHHUs WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIUS HEMETAJUIOB (Ha NPUMEPE KUCIOPO/a, CEpPBI,
docdopa u yriaeponaa).

Bonopon. Ilonydenue, ¢usnueckne U XMMUYECKHE CBOMCTBA: PEAKIMH C
METallaMM M HEMeTaJUlaMH, BOCCTAHOBMUTEJIbHBIE CBOMCTBA. [ 'Mapupsl
TomIMBHBIE AIIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, CrocoObl MONydeHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBoAOpOAbl. BaxHenne KUCIOPOACOIEpKAIINAEC
COEIMHEHUS TajoreHoB. JIabopaTopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHHUS
rajioreHoB. [I[ppuMeHeHne rajloreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIIIIEHHBIE CIOCOOBI MOTYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B HpUpOAE, CIOCOObI MOJYy4YEHUS, (PU3MUECKHE WU
xumuyeckue cBoictBa. CepoBogopon, cynbuasl. Oxcup cepsli(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U uX comd. OCOOEHHOCTH CBOMCTB
CepHOU KUCIIOTHL. [IpruMeHenune cepol U €€ COCTMHEHN.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOdy4YeHus, (puanyeckue u
XUMUYECKHE CBOMCTBA. AMMMAK, HUTpUIbl. OKCUIbI a30Ta. A30THUCTas U a30THAs
KHUCJIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpumMenenue azora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UYECKUE U
xumuueckue cpoiictBa. Dochunbr u dochun. Oxcuabl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dDochopHbie
ynoOpeHus.

Yrnepon, HaxoXIAeHWE B TOpHUPOAE. AJUIOTPOMHBIE MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciora u e
coJid. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJOM, U €ro
COCIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, pu3nuecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHuit. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tonoxenne meTtamioB B [leprnoanveckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OCcOOEHHOCTH CTPOCHHsI DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nueckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTayuioB B OBITY M TEXHHKE.
CIuiaBel METAIIOB.

ONEeKTPOXUMHUYECKUN pAl HampspDKeHuid  MmeTaywioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTYPTHS, MUPOMETAILTYPIus,
anekrpometaiutyprusi. [lonartue o koppo3uu metamioB. CrnocoObl 3amuThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpmii u kanmuii: mnomydeHue, (QU3MYECKHUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE IPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoaudeckoit cUCTEMBI
XUMUYECKUX JJIEeMEHTOB. Maruuii u KaJblMii: moiydyeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BELIECTB M HX COETUHEHUHU.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMHUHMI: TTOTy4YeHne, PU3ndecKrne 1 XUMUYECKUE CBOMCTBA, MPUMEHCHHE
IPOCTOTO BEIIEeCTBA W €ro coeavHeHud. AMQOTepHbIE CBOWCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUSI.

OO6miass  XapakTepucTUKa MeTa/uioB 1MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckor CUCTEMbl XUMUYECKHUX AJIEMEHTOB.

Du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne U NpuMEHEHHE XpOMa.

@u3nyeckue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxwueiimme coenunenuss wmapranma(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). IlepmManranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHuil. OKCHUIbI,
ruapokcuasl u conu xkene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUe xKemesa
U €ro CILIABOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyyenne u
IPUMEHEHUE MEAU U €€ COEAMHEHUM.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA Y THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCH IMHKA. [I[puMeHeHne
LMHKA ¥ €r0 COCIUHEHUI.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
u3ydyeHrne o0paslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOJOM (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE IIMHKA M eje3a C PacTBOPAMM KHCIOT U
11EJI0YEH, KAYECTBEHHBIE PEAKIIMY HA HEOPTraHWUYECKHE aHUOHBI, KATUOH BOAOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJECHCTBUE THUAPOKCUIOB AOMUHHUS M IHUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMam
«T"anorensl», «Cepa u €€ coenquHeHUs», «A30T U (hochop U UX COECTUHEHUD,
«MeTanibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecnieueHnr yCTOWYMBOTO pa3BUTHS dyenoBeuecTBa. [lonsTue
O HAy4YHbIX METOJAax I[I03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
Hay4Hble IpuHLIMIBI OpraHu3aluyd XUMUYECKOTO0 TPOU3BOICTBA. [[pombllLIeHHBIE
CIOCOObI MOMYyYEHUS] BaXKHEUIITNX BEIIECTB (Ha MpUMEpE MPOU3BOACTBA aMMHUAKa,
CEpHOM KUCIOTHI, MeTaHoa). [I[pombIIeHHBIE CTIOCOOBI TIOMYYCHUSI METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPY’KAIOIIEH Cpellbl U €ro MOCHEACTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTHUECKO 0€30MacHOCTH.

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



XUMHS OUIIA: OCHOBHEIE KOMIIOHEHTBI, IHIIEBBIE J00aBKH. Pollb Xumuu B
00CCIIeUeHUH MMHUIIEBOM 0€30ITaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenctBa. beitoBas xumwms. [IpaBuia
0€30MacHOr0 HCIOJIb30BaHUs TMpernapaToB OBITOBOM XUMHU B IOBCEIHEBHOMU
JKU3HH.

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

XuUMUs B CEILCKOM X03sicTBe. OpraHndeckre 1 MUHEpaabHbIe yI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPACKH, CTEKJIO, KepaMmuKa.
Marepuansl 415 31eKTpoHUKH. HaHOTEXHOOT U .

PacuérHrbie 3a1aun.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUM, €CIH OJHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €CIM OJHO M3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMNPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MesxnpenMeTHbIE CBA3H.

Peamu3anmss  MeXNpeaIMETHBIX  CBsI3ed IPU  HM3yYEHHMH OOIIed U
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATUH, IPUHATHIX B OTIAEIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(UKAIMS, MEPUOANIHOCTh, HAOIIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/1€J1b, MOJICJIMPOBAHHUE.

®dusuka: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
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, dKocucTeMa, ouocdepa, MeTaboIU3M, MaKkpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHonmorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIC
MaTepHualbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dbapmareBTHYECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



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-JEATEILHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON T'PaKIAHCKOW WMACHTHYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMU B OOIIECTBE IMpaBWJIaMU H HOPMaMu T[IOBEJICHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh ONBITA IMO3HABATEIIBHOW W MPAKTUYECKOM JESTENbHOCTU
oOyyJaroumxcs B Ipolecce peajim3aiuy o0pa3oBaTeIbHON N1eITeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OMBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTU
oOyyJarouuxcsi B Mpolecce peanu3aiuy o0pa3oBaTebHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBaKEHUS 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/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3E Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTEUECTBECHHOW 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 PAKTUKOB;



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

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

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

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3UILMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUETOM OCO3HAHMS MOCIIEICTBUN
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEHM 370poBOro u Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (pU3MyeckoMy u
IICUXUYECKOMY 3/10POBBIO;

coONIOACHMsT TpaBWJI OE30MAaCHOTO OOpalieHHs] C BEUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYJAOBOM JEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TNPaBWJI MHAMUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OOIINECTBEHHO TMOJE3HOM, TBOPUECKOW W  JpPYrux BHOAX
NEeSATEIbHOCTH;

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

MHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM 10 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

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

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 1IE€JIECOO0PA3HOTO OTHOILIEHUS K MNPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

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



OCO3HAHUS HEOOXOJWMOCTH WCIOJIB30BAHMS JOCTIDKCHHM XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
OPUPOIHON cpelie, YMEHHs] IMPOTrHO3UPOBATh HEOJIArOMpPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEIIBHOW, KOMMYHUKATHBHOM M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHNUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUMPUKH XUMHM KaK HayKd, OCO3HaHUs €€ poiau B
GbOopMHUpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IEJIOCTHOTO
IpeJICTaBICHUST 00 OKPYXAIOIIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpoOJieM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJII  COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH W BAXHOW pOJH B
CO3JJaHUM HOBOM 0a3bl MaTEPHAIBHOW KyJNbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHENIHOTO TPY/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh
noJiy4aemMble 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSINNUX B HEM U3MEHECHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE Hay4HBIX (AKTOB M MMEIOMUXCS JaHHBIX C IIeJIbI0 TOTYYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0oOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpopecCHoHATIbHON
NEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHUSI MPOrpaMMBbl 10 XMMHUU HAa YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydarolIMXCs
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTpa)Karollue
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, YHEPIus, SBJICHUE,
npoliecc, CUCTeMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JApYyTHE);

yHHUBEpCajbHble yueOHbIC NEeHCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecreunBaroIIme dbopmupoBanue GyHKIIMOHATIBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaronXcs;
CIIOCOOHOCTh oOyuaromuxcs UCIIOIb30BATh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUeOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHS:

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

OTIpENIETIATh IEJN JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHSI, COOTHOCHTD PE3YNIbTAThI JEATEILHOCTH C TTOCTABICHHBIMHU 1EJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICNIATh XapaKTEPHbIE MPU3HAKU TOHITHH W yCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

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

YCTaHABINBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXACHHUS (MHIYyKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpUBaEMBbIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

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



peaknuu — TPU PEHICHUH Y4YEOHBIX MO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

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 Ui (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJICTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TPOBEACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJISATH OOOCHOBAHHBIM OTYET O TIPOJICITAHHOM paboTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOH
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUSL.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(Opmanuu (Hay4IHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcebl HTEpHETa), aHAIM3UPOBAaTh 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
OIPEIECTIEHHOTO TUIIA;

npuoOOpeTaTh OMBIT KCIOJIB30BaHUS HMHGOPMAIMOHHO-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 Impu pabore ¢
XUMUYECKON uH(OpMaIMel: MPUMEHATh MEXIpeaMeTHbie ((usuyeckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYPbI, HOMEHKIIATYPY:;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8,CMOI‘/,I TEMBI B XO0J€ AUaAI0ora W/ M
AUCKYCCHH, BLICKA3bIBATh UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUSA
OTHOCHUTCIIbHO BBIITIOJTHCHH A HpGI[J'IO)KCHHOfI 3aJa4H,

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB MO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3Yy4aeMbIX BELIECTB, peaau3alui y4eOHOTro IpoeKTa, U (OPMYIHUPOBATH BHIBOBI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM IMYTEM COIJIACOBAHUS IMO3ULHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

PerynasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NeSITENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeIiaraeMblii aJropuT™M JEHCTBUH IpH
BBIIIOJIHEHUH YYEOHBIX U HCCIENIOBAaTEIbCKUX 3ajad, BbIOMpaTh Haubojee
3(p(dEeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJYYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATH CAMOKOHTPOJb JAESTEIbHOCTH HAa OCHOBE CaMoOaHalu3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenmMeTHBIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMUU Ha yIriyOJIEéHHOM
YPOBHE Ha YpPOBHE CpEIHEro o0Iero o0pa3oBaHMs BKJIIOYAIOT CHELM(PUUECKHE
U1 y4eOHOTro npeaMeTa « XUMHUs HaydHbIe 3HAHUS, YMEHUS U CLIOCOOBI 1eHCTBUM
10 OCBOGHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NPUMEHEHUIO 3HAHWW B Pa3IMYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEH. B
IIpOrpaMMe II0 XUMHUM NPEAMETHBIE pPEe3yJbTaThl IPEICTABIEHB IO TOJaM
WU3YUYCHUS.

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 YEJIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTHYECKOM, SJHEPTeTUYECKON U



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

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToma, TUOpuAu3aluus AaTOMHBIX oOpOuTaned, HWOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, QyHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTYpHbIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKasi), H30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJA- W a30TCOAEpKAINEe OPraHUYECKUE COCTUHEHHS, MOHOMED, MOJHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHUS OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpallleHUs DdHEPruu TMpU XUMHUUYECKUX PpEaKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEICTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peakIui, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUSI, O B3AUMHOM BJIMSIHUM aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHBIN 3 dekTbl, opuentanTsl [ u Il pona);
dbakToIOornYecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MaCHOM
WCIIOJIb30BAaHUU BAXKHEUINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
JEATeIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIMUIAX  XUMHUYECKOTrO
MPOU3BO/ICTBA (HA IpUMEpPE MPOU3BOJICTBA METAHOJIA, TEPepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUIA;

c(hOpMUPOBAHHOCTb YMEHUM:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  MOCPEACTBOM  COCTABJICHUS
AJIIEKTPOHHOIO 0OajliaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTABJICHHSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



M3TrOTaBIIMBATh MOJIEIU MOJEKYJ OPraHUYECKUX BEUIECTB JJIs WILTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATh MPUHAIICKHOCTh U3YYCHHBIX
OpraHUYECKUX BEHIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiIEéHHOMY
KJIAcCy/Tpynne COeAUHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS JJISI OTIACIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (3TUIICH, alleTUJIEH, TOMYOJI, TJIUIIEPUH,
ATUJICHTJIMKOJb, (eHon, dopMaabaerua, aneTaibIeruj], aleToH, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbBMUTHHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPyKTO3a, aHUJIMH, AUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XHMHYECKOW CBSI3HM B
OpraHUYECKUX COCJAMHEHUSX (KOBAJEHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

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

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: alIKaHOB, [IUKJIOAJIKAHOB, AJIKEHOB, aJIKa/IMECHOB,
JIKWHOB, apOMAaTHYECKUX YIJIEBOJOPOJAOB, CHUPTOB, albIETHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, JH- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIHl C MCHOJB30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaThb HAa KOHKPETHBIX MPUMEpax
XapaKTep 3aBUCUMOCTU PEAKLIIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KPAaTHOCTH U THUIA KOBAJICHTHOU CBA3M (G- U T-CBSI3U), B3AUMHOT'O BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ceIpbsi  (HedTh, NPHUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKU;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJCITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTD yMEHUs PUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESATENIbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3aIUIO, BBISIBJICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJICTABJICHUAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0osiee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO €IUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOW XUMHUU JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOPpMUPOBAHHOCTh YMEHMI: MPOBOAUTH pPACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BAHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XMUMUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSIM XHMHUYECKHX DJIEMEHTOB,
MPOIYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MPOU3BOJCTBEHHOW JIEATELHOCTH YEJOBEKA, CBSI3aHHOW C mepepaboTKon
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS ISl IPUHSTUS TPAMOTHBIX PELICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHUE U HU3YYEHHE CBOWMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU VYTIIEBOJOPOJOB pA3IMYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIIOJEHUEM IMIPABUII
0e30macHOro OoOpalieHus ¢ BEIIeCTBAaMU U JIa0OpaTOPHBIM O00OpYy/IOBaHUEM,
dbopMyIMpoBaTh I€h HWCCIACAOBAHHS, MPEACTABIATh B Ppa3nuuHON (popme
pEe3yAbTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ01aTh MpaBUiIa HKOJOTHYECKU I1I€€CO00pa3HOro MOBEJAEHUSI B OBITY U
TPYIOBOM JEATEIBHOCTH B IEISX COXPAHEHHSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUYUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUS HA KUBBIE OpPraHU3MBI
onpeeaEHHbIX OpraHUYEeCKUX BEIIECTB, MOHUMas cMmbich nokasarens [1/1K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTepHeT u apyrue), KpuTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C TIOCTABICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O MAaTEpUaJILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBIICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYCCKOW W TMHIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHAOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OO KyJIbTypbl UEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHPOIHOU

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

M30TOTIBI, DJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOMTaIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUSI aToMa, TUOpuau3anvs aTOMHBIX OpOuTanei, HOH,
MOJIEKYJa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAas, WOHHAs, MeTaUIMYECKas, BOJIOPOJIHAs),
KpUCTaJUIMYECKasg peIIETKa, XUMHUYECKash pPEakius, pacTBOP, DSICKTPOIUTHI,
HERJIEKTPOJUTHI, 3JIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMALINH,
BOJOPOJIHBIN TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEb, TEIIOBOW d]dekT
XUMHUYECKON peaKIiuu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOIUTHYECKOU ITUCCOLMAIUH, MEePUOTUYECKUIM
3akoH /.M. MeHeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpeBpaIeHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JieXKaluMe B OCHOBE TMOHUMAaHUS
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTAaBJICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIDHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaX XHUMHUYECKHX
peaKkiuii, TEPMOAMHAMHUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHMs, 0 XMMUYECKOM PaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJY4YCHUHM U O€30MacHOM
WCIIOJIB30BaHUN BXKHEHINIMX HEOPTAaHMYCCKUX BEIIECTB B OBITY M NMPAKTHICCKOU
JNEATCIBHOCTH  YeJIOBEKa, OOIMMX  HAyYHBIX  MPUHIOHMIAX  XHUMHYECKOTO
MPOM3BOJICTBA;

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



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYIO) CHMBOJIUKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypaBHCHUH  XUMHUYECKUX  PEAKIIHMA,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPENEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHSX, BUJ XUMUYECKOW CBS3HM (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPEMETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOM CBS3H;

chOPpMUPOBAHHOCTh ~ YMEHHUUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIIECTBA 10 UX COCTABY, XUMHUYECKUE PEAKIIUHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYacTHIO Karaju3aropa u
JPYTHE); CAMOCTOSITEILHO BHIOMPATh OCHOBAHMS U KPUTEPHH I Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

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

c(hOpMUPOBAHHOCTh YMEHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoiut CHUCTEMBI .. Mengeneena, HCTIOJIb3YSl OHSITUSI
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTreTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH WM3MEHEHUS CBOMCTB XUMHUYECKUX DBJIEMEHTOB 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 BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABJICHUS SJEKTPOHHOTO OasilaHca
TUX pPEAKUUH; peakuuid HOHHOrOo OOMEHa MHYTEM COCTABJICHHS WX IMOJHBIX U
COKPAaIllEHHBIX  MOHHBIX  YpaBHEHWH;  pEakuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHHS);



c(OpPMUPOBAHHOCTh YMEHUS OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKUUd C yu€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMUYECKOM pEaKIMH B 3aBHUCUMOCTH OT pPa3iMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOI0 PABHOBECHSI TIOJ1 BIMSIHUEM
BHEIIHUX Bo3jehcTBuil (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIJICHHOTO TOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€JI€CO00Pa3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHUSI COOTHOIIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O METOJaX HayYHOIO
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peaibHbId U MBICICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAILHOM HCCIEA0BAaHUH BEILIECTB
U 17 OOBSICHEHWS XHUMHUYECKUX SBJICHHH, HWMEIOIMUX MECTO B TIPUPOJE,
NPAKTHUYECKOH EeATEIbHOCTH YEJIOBEKa U B OBCEIHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00JIee 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAJILHOTO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
NOHSTUNA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUSDY;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOLIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(pdekTta
peaKkiy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT W IIEJOuYeh C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
OPOAYKTa PEeaKkiH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
OTIPE/ICJIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); JIOJIM BBIXOJA MPOAYKTa pPEaKIuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh UM MPOBOAMTH
XUMHYECKHH  SKCIEepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMONIbIO HWHIMKATOPOB, H3YUYEHUE BIIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEakluu, pelieHHe
DKCIIEPUMEHTANBHBIX 3a7a4 1o Temam «Metamwtely u  «Hemerams») ¢
coOJIr0/IeHreM MpaBuil O€30MacHOTO OOpaIeHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QopMyIHpOBaTh I1eJb HUCCIENOBaHUS, MPEACTABIAThH B
paznuyHOi dopMe pe3yabTaThl HKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUM: COOJIFOIATh MPABHJIA MTOJIH30BAHUS XUMUYECKON
nocynoil u jabopaTopHbIM 00OpyJOBaHWEM, OOpaIlleHUusT C BEIIeCTBAaMHU B
COOTBETCTBHUU C HWHCTPYKIIUSMU TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU LIeJIeCO00pa3HOro TMOBEJAEHUs B OBITY U TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOILIEH MPUPOIHOU
cpedabl MW JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'0 JICUCTBUSI HA JKUBBIE OPTaHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcl nokazarens [T1K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH LI€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UuTepHeT u Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.
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http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog

Bbubmunoreka LIOK
55 I 4 http://school-
. AJIOTEHITPOU3BOIHBIE YTIIEBOJOPOIOB
P A yr AIOPOAL collection.edu.ru/catalog

Hroro no pazneny 35

Paznea 3. Kucaopoaconepskamnue oprannieckue coeJuHeHu st
bubmunoreka LIOK
http://school-

3.1 Cruptel. ®enon 11 ,
collection.edu.ru/catalog
bubmunoreka LIOK

KapOoHunbpHBIE COSTUHEHUS: allbICTHIIBI U
http://school-

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. CIIOKHBIC 21 _

collection.edu.ru/catalog
a¢upsl. Kupbr

bu6mmoreka [IOK

http://school-

3.3 VYrneBoabl 9 :
collection.edu.ru/catalog

Hroro no pasgeny 41

Pa3znen 4. A3oTconeprkamye opranHuyeckue coeIuHeHus
but6mmoreka [IOK
http://school-

4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 12 )
collection.edu.ru/catalog

Hroro no pasgeny 12



http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog

Pa3znea S. BoicokoMoJieKkyJasIpHbIE COeINHEHUS

bubmunoreka LIOK
5.1 Bricoxomoite € coe e 5 http://school-
’ PICOKOMOIICKYIPHET FIHCHIA collection.edu.ru/catalog
Uroro no pazgeny 5
HToOroBblii KOHTPOJIb 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontpoabnbie | IlpakTHueckue

NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHH
N bu6mmoreka [IOK
Crpoenue atoma. [lepuoanueckuii 3akoxn it Hool
://school-

1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 9 ,

collection.edu.ru/catalog
anemeHToB /1. 1. Menaeneena
Bbubnmuoreka [JOK

12 Ctpoenue BemniecTBa. MHOrooOpasue 1 http://school-

’ BEIICCTB collection.edu.ru/catalog
Bbu6nuoreka [JOK
http://school-

1.3 XHUMUYECKUE PEaKINu 19 3 ]
collection.edu.ru/catalog

Uroro no pazgeny 39

Pa3nes 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
http://school-

2.1 Hewmeramibr 31 3 ,
collection.edu.ru/catalog
bu6mmoreka [IOK

2.2 Merainbl 23 2 http://school-
collection.edu.ru/catalog



http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog

Hroro no pasaeny

54

Pa3zgen 3. XuMus 1 :Ku3HbL

bu6mmoreka [IOK
31 MeToabl O3HAHUS B XUMUHU. XUMHA U 2 http://school-
' J)KU3Hb collection.edu.ru/catalog
Hroro no pazneny 8
HTOroBblii KOHTPOJIb 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus!

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

[Ipenmer u 3HaUEHUE OPraHUYECKOU
XUMUH, TIPEICTABIICHIE 0 MHOT000Opazuu
OpraHUYECKUX COCIUHECHUI

DJEKTPOHHOE CTPOCHHE aToOMa yriepoa
(ocHOBHOE U BO30YXKIEHHOE COCTOSIHHUS).
BajieHTHBIE BO3MOXHOCTH aTOMa YIJiepo/ia

CTapTOBBIil KOHTPOJIb. XUMHYECKAsI CBA3b B
OpPTraHUYECKUX COCTMHEHMSIX. MeXxaHUu3Mbl
00pa3oBaHMs KOBAJICHTHOU CBSI3U, CIIOCOOBI
paspsbiBa CBs3€H

Teopust cTpoeHUs1 OpraHMYECcKuX
coenuHenuit A. M. byrneposa

Bunber nzomepuu: cTpyKTypHas,
POCTPAaHCTBEHHAS. DIICKTPOHHBIC

3P PEeKTH B MOJIEKYJIaX OPraHMYECKUX
COCIMHEHUI

[Ipencrasienue o knaccupukanuu u
cucreMarnueckass HomeHkiatypa (IUPAC)
OpTraHHUYCCKUX BCIICCTB

Knaccudukanms peakiyii B opraHu4ecKoi
XUMHUHI




Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
TeEME

AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyIa, HOMEHKIIATypa U H30MEpHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII

10

duznueckre 1 XUMUYECKHE CBONCTBA
AJIKaHOB

11

HaxoxaeHnne akaHoB B IpUpoOJIE.
Crioco0bI nostyueHus 1 NpuMEHEeHHE
QJIKaHOB

12

Huknoankansl: 00mas Gopmyia,
HOMEHKJIaTypa 1 U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOHUCTB, CITIOCOOBI
NOJYy4YEHHUS ¥ IPUMEHEHHE

13

Pemenue pacuérHbix 3a1a4d Ha
OTIpeIeIeHUE MOJIEKYJIIPHON (hOPMYIIBI
OpPTaHMYECKOTO BEIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB 2JIEMEHTOB, BXOIAIINX B €r0
cocras. Cucremarn3anus 1 0000IeHE
3HAHWM 10 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIL.
CtpyKTypHas U LUC-TPaHC-U30MEPUs
AJIKEHOB

15

dusugeckue U XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHHKOBA




CrniocoOblI Moy4eHus v NpUMEHEHHe

16
AJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "TTomydyeHune ATUIIEHA U U3YUEHHE €TI0
CBOMCTB"
Pemenue pacuérubix 3a1a4d Ha

18 OTIpeIeIeHUE MOJIEKYJIIPHON (hOPMYIIBI
OpPTraHUYECKOI0 BEIECTBA
AnKaMeHbl: CONPsHKEHHBIE,

19 U30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

)1 CrniocoOblI Moy4eHus v NIpUMEHEHHE
AIKaJUEHOB
AJKWHBI: TOMOJIOTUUECKHH psiJl, 001Ias

” dbopMyia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI,
bu3nYecKue CBOMCTBA

23 XUMHYECKUE CBOMCTBA aJIKMHOB

24 KauecTBeHHbIE peakiinu Ha TPOHHYIO CBSA3b

)5 CrniocoOblI Moy4eHus v NpUMEHEHNE
AJIKUHOB

26 Pemenne 3amau: pacuy€Tsl IO ypaBHEHUIO
XUMHYECKON peaKkiuu

7 CucremaTtu3zaius u 0000IICHIE 3HAHUI 110

TEMEC




28

ApeHBI: TOMOJIOTHYECKUN Psifl, 00Ias
dbopMyina, HOMEHKJIaTypa. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
OcH301a U TOIyoua, UX (U3UIECKUe
CBOMCTBA

29

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINHI
3aMelIeHUS

30

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU
IIPUCOEANHEHHNS, OKUCIICHAE TOMOJIOTOB
OeH3ona

31

Oco0EHHOCTU XUMUYECKUX CBOUCTB
CTHpOJIa

32

Pemenue pacuérHbix 3a1a4d Ha
OTIpeieIeHUE MOJIEKYJIIPHON (hOPMYIIBI
OpPraHUYECKOI0 BEILIECTBA

33

Crioco0bI nostyueHus 1 IpuMEHEeHHE
apeHoB

34

['eHeTHYECKas CBSA3b MEXIY Pa3IMIHBIMU
KJIAaCCaMHM YTJICBOJIOPOIOB

35

PacuéTel o ypaBHEHUSIM XUMHUYECKUX
peakmuii. CucremMarusaius u 00001eHIEe
3HAHUH 110 TEME

36

[Tpupoansrtii ra3. [lomyTHbeie HEPTIHBIC
rassl

37

KameHHbI#1 yrosib 1 NpoIyKThl €ro
nepepaboTKu

38

Hedtp 1 ciocoOsI e€ nepepaboTKH.
[TpumeHeHre NPOITYKTOB MepepadboTKH




HeTH

39

I'enernueckas cBI3b MCKAY pa3JINIYHbIMU
KJlacCaMH yIrjeBOJOpPOJ0B

40

["ajioreHoNnpoOn3BOIHBIC YTIIEBOAOPOIOB:
3JIEKTPOHHOE CTPOCHKE; PCAKIINU
3aMEICHNS Tajl0oreHa

41

JleWicTBue 1Ienouei Ha
raJOreHIpou3BoAHbIC. B3auMozencreue
JUTAJIOTC€HAJIKAHOB C MarHUEM U [IUHKOM

42

Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
pazneny "YraeBogoposr"

43

KoHnTtponbHas paborta mo Teme
"Yraesogopoer"

44

[IpenenbHble 0OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKHUH psif, oOmmias popmyna,
CTPOCHHE MOJIEKYJI, NU30MEpHS,
HOMEHKJIaTypa, KJacCu(pHUKanus,
bu3nIecKue CBOMCTBa

45

XUMHUYECKUE CBOWCTBA MPEAETbHbBIX
OJHOATOMHBIX CIIUPTOB

46

Crioco0bI nostyueHus 1 IpuMEHEeHHE
OJTHOATOMHBIX CIIUPTOB

47

[IpocTeie 3¢upsl: HOMEHKIATYpa U
U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKHX CBOMCTB

48

MHOT0aTOMHBIEC CIIUPTHI: STHJICHTIIMKOJIb U
I‘JII/II_[epI/IH, nux (bHBH‘-I@CKI/Ie U XUMHYCCKHUC
CBOUCTBA




CrniocoOblI Moy4eHus v NIpUMEHEHHE

49
MHOTOATOMHBIX CITUPTOB

50 DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYEeCcKHe
cBoiicTBa. TOKCMYHOCTH peHona

51 XuMHUecKue cBOMCTBa (heHomna

5 CriocoOb! moTyueHus 1 IpUMEHEHHE
dbenoma
[TpakTuueckas padota Ne 2. Pemenue

53 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"CrupThl ¥ heHOBI"

54 CucremaTtu3zaius u 0000IICHIE 3HAHUI 110
TEeMe
AJbIErubpl ¥ KETOHBL: JICKTPOHHOE

55 CTpOEHUE KapOOHMIBHOM IPYIIIbI,
TOMOJIOTHYECKHUE psibl, 00mast popmyina,
U30MEpHs 1 HOMEHKJIaTypa

56 ANbIeruapl ¥ KeTOHBI: (U3NYECKUe
CBOWCTBA; pEaKIMH MPHCOCTUHEHUS

57 Peakmuu okucneHus 1 KaueCTBEHHBIC
pEaKIfK albJETU0B U KETOHOB

58 CriocoOBbI MoTydeH sl ajlbICTHI0B U
KETOHOB
OHOOCHOBHEIC TTpeIeNIbHBIC KapOOHOBBIC

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHUS HX
MOJIEKYJT

60 N3omepus 1 HOMEHKIIATypa KapOOHOBBIX

KHCJIOT, UX (hu3HuecKue CBOcTBa




61

XUMHUYECKUE CBOMCTBA MPEAETbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0eHHOCTH CBOWCTB MypaBbUHOM
KUCIOTHI. MHOT00Opa3ue kKapOoHOBBIX
KHCIIOT

63

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

64

[TonsaTue o Mpou3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

Crioco0bI nostyueHus 1 NpuMEHEeHHe
KapOOHOBBIX KUCIIOT

66

CrnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN P,
oOmas popmyia, U30Mepus 1
HOMEHKJIaTypa

67

dusnyeckre U XUMUYECKUE CBOMCTBA
3¢upoB

68

Pemenne pacu€THbIX 3a7a4: IO YPaBHEHUIO
XUMHUYECKON peaKIiH, Ha OIpe/ieJIeHHe
MOJIEKYJISIPHOUM (POPMYJIIbI OPraHUYECKOTO
BEIeCTBa

69

[TpakTuueckas padota Ne 3. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
"Kap6onoBsie kucinothl. CioxkHbie d3Qups"

70

Kupsr: ctpoenue, puznveckue u
XUMUYECKHE CBOMCTBA (THIPOIIU3)




71

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIEPKAINX OCTATKU HETIPEIEITbHBIX
KHUPHBIX KUCIOT. JKUPHI B IpUpoO/Ie

72

MBplI1a KaKk cOJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MoolIee aeicteue. Ilonsatue o
CHHTETUYECKHX MOIOIIUX CPEICTBAX
(CMO)

73

I'eneTnyeckas CBsI3b yri€BOJOPOAOB U
KHCJIOPOJICOIEPKAIINX OPTaHUYECKUX
BEIIECTB

74

Pacuérbl o ypaBHEHUAM XUMHUYECKUX
peaxkuuit

75

Cucremaruszanus U 0000IEeHUE 3HAHUHN 110
TEME

76

OO61mas xapakTepuCTHKA YIJIEBOAOB U
KJIacCU(UKAIIUS YTIeBOJ0B (MOHO-, TU- H
MOJIMCaXapHU/Ibl)

77

Monocaxapusl: pU3NUECKHE CBOMCTBA 1
HaXO0XJICHUE B IPUPOJIE

78

[TpumeHeHue TI0KO03bl, €€ 3HaUeHUE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma

79

Hucaxapunpl: caxaposa, MajabT03a U
nakto3a. Haxoxxnenue B npupoje u
MIPUMEHEHUE TUCaXapHJIOB

80

[Tonucaxapuapl: CTpOEHUE MAKPOMOJIEKYIL,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

81

[Tonsarue 06 HUCKYCCTBEHHBIX BOJIOKHAX




82

Pemienue pacyeTHbIX 3a71a4 Ha
ompeieJIeHUe A0IU BbIXO/a MPOIyKTa
peaKIu OT TEOPETHUECCKH BO3MOKHOTO

83

Cucremarusanus U 0000IEHUE 3HAHUHN 110
pasneny

84

KontponbHas pabora o Teme
"Kucnopoaconeprxaiiye opraHn4eckue
coequHeHus"

85

AMUHBL: KTaccUpUKaIM, CTPOCHUE
MoJIeKyJI, oOmtas Gopmyia, u3omepus,
HOMEHKJIaTypa 1 (pu3nYecKre CBOMCTBA

86

XUMHYECKUE CBOMCTBA ann(paTHIecKux
aMUHOB

87

AHUWJIMH: CTPOCHHE aHWINHA, 0OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

88

CriocoOb! moTyueHus 1 IpUMEHEHHE
annpaTHIECKUX aMUHOB

89

AMMHOKHUCIOTBI: HOMEHKJIaTypa 1
uzomepusi, (Pu3nIecKrue CBOMCTBA.
OtnenbHbIe NPEACTAaBUTENH O
AMUHOKHCIIOT

90

XHUMHUYECKHE CBOICTBAa aMUHOKHUCIIOT, MX
OMOJIOTHYECKOC 3HAYCHNUE aMUHOKHUCIIOT.
CuHTE3 ¥ TUAPOIIU3 ENTUIOB

91

Benku xak npupoaHbIe MOTUMEPHI;
CTPYKTYpBI O€JIKOB

92

XHUMHUYECKHE CBOUCTBA OEIIKOB




93

A3oTCcoaepKalre reTeporHKINIecKue
coeanHeHus. HyKIIenHOBBIE KMCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh

94

[IpakTuueckas padora Ne 4. Perenue
AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuueHus"

95

[IpakTuueckas padora Ne 5. Permenue
SKCHEPUMEHTAIBHBIX 3324 110 TEME
"Pacno3HaBaHKne OpraHUYECKUX
coenuHeHun"

96

KonTtponbHas pabora o Teme
"A30TcoAepKallle OPTaHUYECKUE
coenuueHus"

97

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCUHEHUN U
METO/IbI UX CUHTE3a —IIOJIMMEPHU3alus U
MOJINKOHCHCALINS

98

[Tnactmacceel. YTunu3zanus u nepepadoTka
IUTACTHUKA

99

OnacToMepsl: HaTypaJIbHbBIN
CHUHTETHYECKUE Kaydyku. Pe3una

100

Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
cunternueckue. [loaumepsl crienuanbHOro
Ha3HAYCHUS

101

[Tpaktuueckas padota Ne 6. Pemenue
AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacno3HaBaHue IJIaCTMAacC U BOJIOKOH"




102

HroroBast koHTpoIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcbl

Atom. CocTaB aTOMHBIX J€p. XUMUYECKUI
aneMeHT. M3oTomnsl

CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB,
KBAHTOBBIE YHCIIA

CraproBblit KOHTpOJIb. Knaccudukarus
XUMUYECKHUX AJIEMEHTOB (s-, p-, d-, f-
3JIEMEHTHI)

PacnipeeneHne 31eKTPOHOB IO aTOMHBIM
opOuTamsIM

DJeKTPOHHBIE KOH(PUTypaIli aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM
COCTOSIHUH

DNEeKTPOHHBIE KOH(UTYpAITUU HOHOB.
DNEeKTPOOTPULIATETLHOCTh

[lepuonnueckuii 3akoH u [lepronnueckas
cUcTeMa XMMHYECKUX 31eMeHToB J[. W.
Menpeneesa, CBsI3b C COBPEMEHHOW TEOpUEH
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB U O6p&3y€MBIX nMu
IMMPOCTBIX U CIOXHBIX BCHICCTB 110 I'PYIIIaM U
nepuoiam




Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
TeEME

10

Bunsl xumudeckoil cBsa3u. MexaHu3MEBI
00pa30oBaHMS KOBAJICHTHOU CBSI3U.
Bonopoanas cBs3b. MexMoNIeKysipHbIE
B3aUMOJICUCTBUA

11

BaJIeHTHOCTB U BaJICHTHBIE BO3MOKHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI ¢ UX T€OMETPUYECKUM CTPOCHUEM

12

HPGI[CTaBHGHI/I}I O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

BemectBa MOIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHMUs. THIib
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIICCTB

14

[IoHsATHE O IUCTIIEPCHBIX CUCTEMAX.
IIpencrasieHue 0 KOJJIOUIHBIX pacTBOpax

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBILLEHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparsl

16

Cnioco0OsI BeIpaXKeHHST KOHIICHTPAIUN
pacTBOpOB

17

Penrenue 3amad ¢ HCIOJL30BaHUEM TOHATUI
"MaccoBas J10J151 paCTBOPEHHOTO BemecTna',
"MOJIsIpHAasi KOHLIEHTpanus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYECKNX BEIIECTB

19

Cucremaruszanus U 0000IEeHUE 3HAHUHN 110




TEMEC

20

KonTtponbHas padora no Temam "Ctpoenue
aroMma. [lepuoanueckuii 3aKOH U
[Tepuoanueckast cucteMa XUMHUYECKUX
aneMmeHnToB JI. 1. Menneneea", "Crpoenne
BemecTBa. MHOroo6pasue BemniecTn"

21

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHWYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACCHI BEILECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUs SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

22

TennoBbie 3¢ (HeKTh XUMUYECKUX PeaKIuil.
Tepmoxumuyeckne ypaBHEHHS

23

Bpruncnenus 1o ypaBHEHHUSIM XUMUYECKUX
peaKkuui ¥ TEPMOXUMUYECKUM YPABHEHUSAM

24

CKOpOCTh XMMHUYECKOHN peaklyy, €&
3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanu3s u xatanusatopsl

25

['oMoreHHbI€ U TeTepOreHHbIE PEAKIIII

26

[TpakTrueckas padota Ne 1 mo Teme
"BriustHue pa3nudHbIX GaKTOpOB HA
CKOpPOCTh XUMUYECKOU peakun"

27

OO6parumbie 1 HEOOPATUMBIE PEAKIIUH.
XUMHUYECKOE pAaBHOBECHUE

28

[IpakTuueckas padora Ne 2 o reme
"BausiHMe pa3NTUYHbIX (GaKTOPOB Ha
MOJI0KEHUE XUMHYECKOTO PaBHOBECHS"

29

DnekTponuTrdeckas auccounarus. CuiabHbie




u ciadble AeKTpoauThl. CTeneHb
JUCCOLIMAIIUU

Nonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bonoponusiit nokasarens (pH)
pactBopa

31 I'moponus coneit. Peakuuu, nporekaromue B
pacTBopax 3JEKTPOIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMU4eCcKHe peakliuy B pacTBOpax
JIEKTPOJIUTOB"
OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE

33 peakiuu. Baxuenme oKUCIuTeNnu u
BOCCTAaHOBUTENH

34 MeTo 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB
BEIL[ECTB

36 Pemenue 3a1ay pa3nuyHbIX TUIIOB

37 Pewienne 3ana4 pa3an4HbIX TUIIOB

18 CucreMmaruszanusa 1 0000IeHNE 3HAHUHN 110
teme "XuMHuYecKue peakiuu"

39 KonTtponbHas pabora o Teme "Xumuueckue
peakuun"
[Tonoxenue Hemeramio B [lepuoanueckoit

40 CHUCTEME XMMUYECKUX AeMeHTOB /[]. M.

MenzeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aTOMOB. ®U3NYEeCKUE CBOMCTBA HEMETAJVIOB




AmioTponusi HeMeTauIoB (Ha puMepe

41
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)

4 Bonopon: nonmyuenue, pusndeckue u
XAMHUYECKHE CBOMCTBA. [ napuibl
lamorensl: HAXOXKEHHUE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHUs1, PU3NUECKUE U XUMHUYECKHUE
CBOMCTBA
l'anorenoBonopoasl. Baxuermme

44 KUCJIOPOACOAEPKALINE COETUHEHUS
rajioreHoB
JlaGopaTopHbIe U TPOMBITIUICHHBIE CITOCOOBI

45 [OJIy4eHUs TajloreHoB. [Ipumenenune
rajoreHoOB U UX COEAUHEHUMN
[TpakTuueckas padota Ne 4. Pemenue

46 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"T"anorens"

Kucnopon: nabopaTopHbie 1

47 POMBIIIJIEHHBIE CIIOCOOBI MOTYYEeHHUS,
bu3nYecKue U XUMHUIEeCKue cBoicTBa. O30H.
[IpuMeHeHue Kucaopoaa U 030Ha

48 OKCHUJIBI U IEPOKCHIBI

49 Peuienue 3agau pa3auyHbIX TUIIOB
Cepa: HaXOXKIEHUE B IPUPOJIE, CITOCOOBI

50 NOJy4YeHHUs1, PU3NUECKUE U XUMUUYECKHUE
CBOMCTBA

51 CepoBoaopo, cyabpuasl

52 Kucnopoacoaep:xaiiye CoOeAMHEHHS CEPBI.




Oco0eHHOCTH CBOMCTB CEPHOM KHCIIOTHI

53

[IpakTuueckas padora Ne 5. Permenue
AKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u
e€ coequHeHHs"

54

A3OT: HaX0XKJICHHUE B TIPUPO/IE, CTIOCOOBI
MOJTy4eHUs, PU3NUECKUE U XUMUIECKHE
CBOMCTBAa. AMMHAK, HUTPHUIbI

55

Kucnopoaconepsxaiiue coenMHeHUs a30Ta.
Oco0EHHOCTHA CBOUCTB a30THOM KUCJIOTHI

56

[IprMmeHeHue a30Ta U €ro COCTUHEHUN.
A3OTHBIC yIOOpEeHHS

57

®docdop: HaXO0XKIACHHUE B PUPOJIE, CITOCOOBI
TOJTy4YCHUsI, PU3NICCKHAEC U XUMHUECKHUE
cBoricTtBa. Dochuas u pochun

58

Oxkcunst hocdopa, pochopconepxariue
kucyoThl. Conu hochOpHON KUCIOTHI

59

[Tpumenenue ¢pocdopa u ero coeMHEHUH.
®dochopubie yIoOpeHus

60

[IpakTuueckas padora Ne 6. Perenue
HKCIIEPUMEHTANIbHBIX 3a/a4 10 TemMe "A30T U
docdop u ux coenuHeHUs"

61

VYraepoa: HaXxoXAE€HHE B IPUPOE,
QIOTPONHBIE MOAU(DUKALNY; PU3UUECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE

62

Oxkcup yrinepona(Il), okcun yraepoga(IV),
YTOJIbHASI KUCIIOTA U €€ COMHU

63

Pemrenne 3aaa4 pa3jIMYHbIX TUIIOB




KpemHunii: HaxoXaeHHE B TIPUPOJE, CIIOCOOBI

64 MoTydeHus1, GU3NIECKHE U XUMUICCKHE
CBOMCTBA

65 Oxcupn kpemuus(1V), kpeMHueBas KMCIIOTA,
CUJIMKATBI

66 [IpuMeHeHre KpeMHUS U €r0 COCIUHEHUN.
Crexki10, €ro nojiyueHue, BUIbI CTEKIIA

67 Pewienue 3ana4 pa3an4HbIX TUIIOB

68 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
teme "Hemeramisr"

69 KonTponpHas padora o teme "Hemetansr"

70 AHanu3 pe3ynbTaToB KOHTPOJIbHOW PaboOTHI,
KOPPEKIIHsI OIIHO0K
[Tonoxxenue metaiioB B [lepuoanyeckoii

71 CUCTEME XMMHUYECKHUX IEMEHTOB.
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI0YeK aTOMOB METAJIJIOB

7 OO6mmue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre METAIIOB B OBITY M TEXHUKE

73 Cnnasel MeTaiioB. Koppo3ust meTamioB

74 Peuienue 3agau pa3auyHbIX TUIIOB
DNEKTPOXUMHUYECKUN psij HANIPSKEHUN

75 MeTauioB. O0IIMe CriocoOb! MOTY4YeHUsS
METaJIOB
OO6mas xapakTepucTuka MmeTayioB [A-

76 rpynnsl [lepuoandeckoi cuctemMbl

XAMHUYECKHX JIEMEHTOB. HaTpuii u kanuii:




noyrydeHue, Gu3nIecKue 1 XUMHIECKUE
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COEOUHEHUN

77

OO0m1as xapakrepucTika MetayioB I1A-
rpynmnsl [leppoandeckoi cucTemMbl
XUMUYECKHX AJIEMEHTOB. Maruuii u
KaJbIUil: MoJdy4YeHue, Gu3ndeckue u
XUMHUYECKHE CBONCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAMHEHUMN

78

JKécTtkocTh BOJIBI M CTIOCOOBI €€ YCTpaHESHHS

79

ANIOMHMHUI: TIOTydeHue, pusnyeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHECHHE

80

AmdoTepHbIe CBOICTBA OKCHJIA U
THJIPOKCHUIA ATIOMHUHUS,
THJIPOKCOKOMITIICKCHI aTFOMUHUS, UX
pUMEHEHHE

81

Pemenne 3aZia4q Pa3JINYHbIX THUIIOB

82

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

83

OO6m1as XxapakKTepUCTUKA METAIIIOB
no6ouyHbIX oArpym (b-rpyrmm)
[leproanyueckoil CuCTEMbl XUMHUYECKHUX
3JIEMCHTOB

84

Du3nYeCcKue 1 XUMUYECKHE CBOMCTBA XpoMa
U €ro COeAMHEHU, UX IPUMEHEHNE

85

Baxwnelye coeMHeHUs MapraHiia.
[lepmaHTaHaT Kaaus, €ro OKUCIUTEIbHBIC




CBOMCTBA

duznueckre 1 XUMUYECKUE CBOIICTBA JKeIe3a

86 u ero coeauHeHui. [lomyuenue u
MIPUMEHEHHUE CIIJIABOB XKeje3a

37 dusuyeckue U XUMUYECKHUE CBOMCTBA MeIU U
€€ COCIMHEHUM, UX IIPUMEHEHUE
®Pusnyeckue 1 XUMHYECKUE CBOMCTBA IMHKA

88 U €r0 COEAMHEHU, NX IPUMEHEHHUE.
I'mapoxcokommiekcsl HUHKA
[TpakTuueckas padota Ne 8. Pemenue

89 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME
"Mertaisl HOOOYHBIX oArpymm"”

90 Pemienue 3agad pa3nuyHbIX TUIIOB

91 O060011eHNE U CUCTeMAaTU3aIU U3YYEHHOTO
MaTepuania 1o reme "Mertasuibl"

92 KonTtponsHas padora no Teme "MeTtanmibr"

93 AHanmm3 pe3yabTaToB KOHTPOJIBHON paboTHI,
KOPPEKIIHS OITMOO0K
Ponp xumum B oGecriedeHur yCTOHYUBOTO

94 pa3Butus yenonevecTBa. [loHsTue o
HAyYHBIX METOJ]aX UCCIIEIOBaHUS BEIIECTB
Hayunbie npuHLUIIBI OpraHU3aluu

95 XUMHYECKOT0 TPOU3BO/ICTBA.
[TpoMbinIeHHbIE CTIOCOOBI MOTYYESHHUS
Ba)KHEUIIINX BEIIECTB

96 XUMHYECKOE 3arpsA3HEHUE OKPY>KaIOIIeH

CpEeIbl ¥ €T0 TOCIICICTBUS




XUMUS U 3J0POBbE YEIOBEKA.

97 1
JlekapcTBEeHHBIE Cpe/ICTBA

08 Xumus . Poins xuMun B o0ecrieueHnu 1
MUIIEBON 0€30MacCHOCTH

99 KocMmernueckue u naproMepHbie CpeACTBa. |
BbeiToBas xumus
XuMus B CTPOUTENBCTBE. BaxHeiire

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbBIE 1
MaTepuabl

101 XHUMHS B CENBCKOM XO35IHCTBE. |
Opranuyeckue 1 MUHEpaJIbHbIE YA00peHus

102 HroroBast kKoHTpOIBHAs paboTa 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

1. Xumus: Yriyonenusiii ypoBens: 10 knace: yueOnuk/B.B.Epemun H.E.
Kyssmenko, B.U.Tepenun, A.A. [Ipo3nos, B.B.JIlynun. M.:JIpoda

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Xumus: Yrinyonenunsiit ypoBenb: 10 kinacc: yueOnuk/B.B.Epemun H.E.
Ky3seMmenko, B.U.Tepennn, A.A. JIpo3nos, B.B.JIyaun. M.:[Ipoda

2. Xumus: YrinyOaeHHbsidt ypoBeHs: 11 knacc: yueonuk/B.B.Epemun H.E.
Kyspmenko, A.A. JIpo3aos. M.:[Ipoda

3. 300 monpoute u 300 nocnoxuee: 3aAaHUA-LIENOYKH 10 OPTaHUYECKON XUMHUH.
— M.: UI10 «Y HuUKHATCKUX BOPOT»

4. Oprannueckas xumus. Kauura 1. YraeBonopoas! 1 UX MOHOGYHKIIMOHATIbHBIE
npousBojHble. YueoHuk — rerpaas/ H.E.[lepsOuna. — M.: UTIO «Y
Huxurckux BopoT»

5. TlepexoaHble 3IEMEHTHI U UX COCIUHEHUS: TEOPUS, YIIPAKHEHUS, TECTHI,
3a/1a4u, penieHus: mocodue s crapuiekiaccaukos/ M.M.Hosommuuckuit, H.C.
Hogommnckas.- Kpacnonap: Coser. KybGanb

6. Xumusg. [loaroroska k EI'D. Tematnueckue TecThl. Ba30BEIN U NOBBIIIIEHHBIN
ypoBHH. 10-11 knaccel: yueOHO-MeToauueckoe nocooue/ [oa pexn.
B.H.J/Iponbkuna. — PoctoB H//l: Jlernon

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

1. http://school-collection.edu.ru/ EnnHas komnekuus uudpoBblx 00pa30BaTEIbHbBIX
pecypcoB

2. http://www.chemnet.ru/ TlopTan ¢pyHIaMEeHTaNbHOTO XMMUYECKOTO O0Pa30BaHMS
3. http://him.1september.ru/ JKypHan «XuMHsI»

4. http://experiment.edu.ru/ Poccuiickuii 061meoOpa3zoBaTenbHblil moptan: Komnekius
€CTECTBEHHOHAYYHBIX DKCIIEPUMEHTOB

5. http://www.hii.ru/ HaydHO — momynsspHeIi )KypHai «XUMHS U )KU3Hb

6. http://chemistry.narod.ru/ Ilepuonnyeckas cucrema 3J€MEHTOB

7. http://him-school.ru/ BupTtyansnas Xumuueckas lkosa

8. http://www.alhimik.ru/ Bcepoccuiickas onumIinaia IMKOJIbHUKOB 10 XUMUU
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