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MOSCHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OO0IIEero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepaabHOI obpazoBaTebHON IpOTrpaMMBbl CpeaHero o011ero
oOpazoBanusi(DOIl COO), npeacraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeaMera «XHUMHsS» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BOCNHUTaHUs B Poccuiickoit
®epnepanuu Ha nepuo 10 2025 rona» (Pacnopsikenue IlpaBurensctBa 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,
npoduiabHOro OOy4YeHHUs, MPU3BAHO OOecIeuuTh 001e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO IS
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, 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  MHTEPHPETAMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOLIMMU
nonoxkenusiMu O®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIE€JIeH, COJIepKaHuUsl,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIECTENTLCTBOM TOMY SIBJISIFOTCS CJIEIYIONIME BBIMOJTHSEMBIE MPOTPAMMOM 10
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaju3alus KOTOpoh obecreynuBaer
NOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS 00YUYAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast Ipe1ycMaTpUBaET
onpeeseHre: TPHUHIMIOB CTPYKTYPHUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIHHONH OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOYJaronuxcsi B
paMKax HTOrOBOWM arrectaliud B (OpME €AUHOTO0 TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOaEHHOTO U3YYEHUSI XUMUU:



e YCTAaHAaBIMBAET MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4eHUsT B paMKaxX OTAENbHBIX mpoduneii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T IMpUMEPHOE pacmlpeiejieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYI0 MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTAaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTesibHON
IpOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKkXKe C y4ETOM OCHOBHBIX BHUJOB
yueOHO-MTO3HABATENbHBIX ~ JCHCTBUIM  00ydaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BceM Ha3BaHHBIM MO3UIMSAM B IMpOrpaMMe MO XMUMHUH TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEeM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOM TPOrpaMMON 1O  XUMHUHU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKaHMsS Y4EOHOTrO Mpeamera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOIICH,
KOTOpasi J0JKHA OMPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBHM ¢ KoHuentyaiabHeiMH mnoJoxeHusmu PI'OC COO o
Ha3HAYeHUH MPEeIMETOB 0a30BOro W yriayOJIEHHOrO YpOBHEH B CHCTEMeE
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIero oodpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO W3Yy4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIMIMM  JTalloM  TOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHMsl B paMKax M3yuyeHHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAYyYHBIX U
XUMHYECKHUX JUCHUHUIUIMH B By3aX U OpraHU3alUsaX CpeIHEero npodecCHOHaIbLHOTO
oOpazoBanusi. B 3Tolt CBsI3M H3ydeHHE NpeaMeTa «XUMHs» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHEe TEeOpEeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BRIOPABIIMX OMPEeAeIEHHbIN TPO(HIIb
oOyueHusi, B TOM YHUCIIE C TIEPCIEKTUBON MOCIEAYIOUIETO MOMYyYEHUSI XUMUYECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yjibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBbHON MPOrpaMMBI  CpeaHero o0O0Iero oOpa3oBaHUs
U3ydeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKe Ha peUleHHe 3ajad



BOCIHUTAHUSA U COLUAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (opMHpOBaHUE Yy HHX
OOILIEMHTEIUICKTYaIbHBIX YMEHUN, YMEHUHN palMoOHAIU3alMu Y4eOHOro Tpyla U
0000MIEHHBIX  CTMOCOOOB  JIESITENIBHOCTH, HMEIONUX  MEXKIUCIUILUTMHAPHBIN,
HAJIpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu npeameTa «XUMHUsS» Ha YPOBHE YIITYOJIEHHOTO H3y4eHHUs
ABIIAIOTCS  yriIyOnéHHble Kypcbl — «Opranuueckas Xxumus» u  «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu moaxoa0B K 0TOOpY U CTPYKTYPHOU
OpraHu3allMi COJEPKAHMUS 3THX KYpCOB B IporpaMMmMe MO XHUMHH 332 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriIyOJIEHHOTO
YPOBHEW U3YUEHUS IIPEAMETA.

OcHoOBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMHUS» COCTaBIS€T COBOKYIHOCTh NPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3Yy4EHHS MpeAMeTa. JTa CUCTEeMa
3HaHUN TIOJydyaeT OmNpeneNiEHHOE TEOPETUYECKOE JIOMOJIHEHHE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyiblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YeHHs Ipeamera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIeMEHTaxX M CBOMCTBaxX MX COCIMHEHMI Ha OCHOBE PACUIMPEHUs] U yriayOJeHus
MPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIIUN, pACCMATPUBAEMBIX C TOYKH 3PCHHS XUMUUECKOW 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 DHEPTETHUECKUX U3MEHEHHI TIpH €€ 00pa3oBaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcCTaBiIeHUM 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHmveckoll XMMHUHU TMPH PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yAeNIeTcsl 0c000€ BHUMAaHKE BOIpPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKITuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpXKAaHHE KypcOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS ISl KJIACCOB onpeaeaeéHHOro npodusis (r1aBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUM K oOmieil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIEC MpenMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduis 0osbiioe
3HaueHUe OyIyT UMETh DJIEMEHTHl Y4eOHOTO Marepuana mo odmie xumun. [lpu
U3YYCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyJIeT cJelaH Ha OOIHOCTH
METOJ/IOB MO3HAaHMs, OOUTHOCTh 3aKOHOB U TEOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEeKyJsipHas Teopus B (PU3HMKE), 3aKOHBI COXPaHEHHUS



MacCbl M DHEPIWM, 3aKOHbI TEPMOAMHAMUKH, 3JIEKTPOJIU3d, MPEACTABICHUA O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro nmpoduist 60BN yASTbHBIN BeC OyJIeT MMETh OpraHuyYecKas
xumus. B aTOM cilydae mpenocTaBisieTcss  BO3MOXKHOCTb sl Oosee
OOCTOSITEIFHOTO ~ PAacCCMOTPEHMsI XMMHUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBIE KOMITOHEHTBI, KaK JIMNUJbI, OEJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTB 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 METOOB IMO3HAHUS U ONbITA PAKTHYECKOT0 IPUMEHEHHNS HayYHbIX
3HAHUW H3ydeHHE INpeaMeTa «XuMUs» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJEHHOM YPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHero ooiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3ajaueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHU Kak oOO0JacTh COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpBI. Pemenne
TOM 3aJaud Ha YIrayOlnEHHOM YpOBHE M3y4YEHHUs IIpeIMeTa IpearoJiaract
peanu3alumio TaKuX LEJEn, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayled ponu B 00ecledeHUH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJeM
HKOJIOTUYECKOM, IHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTUH, B
0o0ecreYeHny PalMoOHAILHOTO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTYypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpENE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUsS XMUMHUYECKUX PEAKUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OmImxX
HAaYYHBIX [TPUHIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCs OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU 1 OOBACHEHUS
KJIFOYEBBIX MJIEM M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSICHEHUS W
MIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO peIIieHus MpoOJIeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATCIIBHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHUEM H  MepepaboTKoM
BCILICCTB;

yrayOneHne  TPEACTABICHWM O  HAay4YHBIX  METOJax  TO3HAHUA,
HEOOXOJMMBIX i1 TPUOOPETeHHs] YMEHHMH OpPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MPUPOJE, B MPAKTUUECKON ESATEIBHOCTH U IMTOBCEAHEBHON KU3HU.

B nnaHe peanmu3anuu IMEPBOOYEPEAHBIX BOCIHUTATENIBHBIX M Pa3BUBAIOILUX
(GYHKIMI [ET0CTHOW CHCTEMBI CpelHero oOmiero oOpa3oBaHUsS MPH W3YYCHHUU
npeaMera «XuUMHUsD» Ha  yrIyOJIE€HHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
NpUOOPETAIOT TAKKUE LETU U 3a7a4l, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIIAJIHBIX HUCCIAEOBAHUM B XUMHUH, (POpPMHpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOECHUSA
00IICYCTIOBEUECCKHX LICHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEJVICKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEIITHOM MPO(ECCHOHATBLHON U O0IIECTBEHHOU ACSTEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO IPUPOJOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIC3HOM DKOJOTHYECKOM JICATEIbHOCTH.

OO111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX Il U3YYEHUS! XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiiero odpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henenwo), B 11 kitacce — 102 yaca (3 gaca B Hefienio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[Ipeamer W 3Ha4YeHUME OpPraHUYECKOM  XWUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHu4eCKUX COETUHEHUI.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aToMa yriaepoaa. XHMMHUYECKas CBA3b B
OpraHMYECKUX COEIUHEHUsX. Tumel TruOpuUau3aluu  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIGHTHOU CBSI3M (OOMEHHBIN 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 0 cBOOOOHOM pajnukane, Hykiaeoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U  CTPYKTYpHbIE  (POPMYJIBL.
CtpykTypHble (QOpMYJbl pPa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHas,
ckesetHasd. M3omepusa. Bunabl u3oMepuu: CTpyKTypHas, IIPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIH 3D HEKTHI).

[IpencraBinenne o kinaccupukanumum opraHndeckux BemiectB. [lonstue o
(¢yHKIMOHaNbHOU rpynmne. ['omosnorus. I'omonoruueckue psaapl. CucreMarndyeckas
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcoOeHHoCcTH U KiacCU(PHKAIMS OPraHUYECKUuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YECHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HAIPEBaHUU
(mnaBieHue, OOYyrIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OpPraHUYECKUX BELIECTB.

YraeBoaopoasnl.

Anxanbl. 'oMmonornyeckuil psj ankaHoB, o0mas (GopMmyna, HOMEHKIIAaTypa U
H30Mepus. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJEKYI aJKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKHE CBOWMCTBA
QJIKAHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JNEruApUPOBaHus, IUKIN3ALUHU, TMPOJIN3a, KPEKHUHTa, ropenus. IIpencrasienue 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
MIPUMEHEHUE UKIIOATKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmas (Gpopmyiia, HOMEHKIATYypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AalKEHOB, Sp°-
rudpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBi3U. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3HYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKUUU IMPUCOCAUHECHUS, 3aMELIEHUSA B O-ITOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJMMEpU3aluu U OKucieHus. [IpaBuno MapkOBHHMKOBA.
KauecTBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIIOCOOBI TOJYYCHHS W PUMEHEHUE
AJIKEHOB.

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

Anxunbl. ["'oMonmornueckuii psif aTKUHOB, 001Ias GpopmMyiia, HOMEHKIATypa U
U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCAUHEHHS, JIUMEPU3ALMM U
TpUMEPHU3ALUU, OKUCIEHUS. KHUCIIOTHBIE CBOMCTBA AIIKWHOB, HMEIOIUX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOiHYIO CBsI3b. CIIOCOOBI MOTy4YEeHUS
U IPUMEHEHUE aJIKUHOB.

ApomaTudeckue YrieBoJopoabl (apeHsl). ['oMolorMueckuil psi apeHoB,
oOmras Gpopmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30/1a. (DU3NYECKHEe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMU 3aMeIlIeHUsI B OEH30IbHOM KOJIbIIE U
YTJIEBOJIOPOJAHOM pPaAuKaJle, PEAKUUH IPUCOEAUHEHHUS, 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. [lomumepusanus ctuposna. CrocoObl NOIyYeHUS U
IPUMEHEHUE apOMATUYECKHUX YTIJIEBOJIOPOIOB.

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



NEPErOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKH), PU(POPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOJOB. Peakiuun
3aMElIeHHs] TajoreHa Ha TUIPOKCOrPYIY, HUTPOTPYIIy, LHUAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa wwENound. B3auMoaelCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNI0OPTaHUYECKUX COCTMHECHUSIX. Hcnonb3zoBaHnue
raJIoreHIPOU3BOIHBIX ~ YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHS BEIIECTB M HUX MPEBpAIICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB YIII€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluil yrieBoJOpOJIOB pa3JIMYHBIX KiIaccoB (oOecuBeuyrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJECHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE 3STHUJIEHA U
U3y4EeHHUE €ro CBOMCTB, o3HaKoMiieHHEe ¢ Kosutekuusmu «Hedtb» u «Yromwy, ¢
oOpa3llamMu  1lacTMacc, KaydyKOB M PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YII€BOAOPO/IOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoacoaepxaiiue opranu4eckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE cnUpThl. CTpOoeHHE MOJIEKYJ (Ha mpuMepe
MeTaHoJla W JTaHoyia). ['omosormueckuit psa, oOmas Qopmyna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoOpojHBIE CBSI3M MEXIY MOJEKYJIAMH CIUPTOB.
XVWMHYECKHE CBOMCTBA: pEaKUUU 3aMEIICHHs, JETUAPATALMH, OKHUCIIECHHS,
B3aMMOJICCTBUE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHast peakiysi Ha OJHOATOMHBIE CIIUPTHIL. JlelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie adupsl, HOMeHKIaTypa U n3omepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aUMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHWYECKHMMH KHCJIOTaMH, KA4eCTBEHHAs peakUuus Ha MHOTOaTOMHbIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CnocoObl MOMyYeHHUS U NPUMEHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIUSHHE TUIAPOKCOTPYIIIBI U
OeHszonpHOrO sapa. Pusmyeckue cBorcTBa (PeHosa. OCOOCHHOCTH XMMHYECKHX



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

KapOoHWIbHBIE COETMHEHMS — aTIbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyImIibl. ['oMonorndyeckue psijpl ajlbJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3MUEeCKUE CBOWCTBA allbJIETUAOB U
KETOHOB. XUMHYECKHE CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHUE aIbJETUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepus u HoMeHkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpeNeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOJHOTO pajauKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCJIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBASA, OJICUHOBASA, JUHOJEBAS,
JuHONeH08as KUcnaoThl. CrocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

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

MBpbI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

O61mas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBogoB (MOHO-, Tu-
U rnojucaxapuibl). MoHocaxapuabl: TIIIOK03a, (GpyKTO3a, rajgakrosa, pubosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoToCHUHTES.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJbIACTUIHON
IpYIIl, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuiapl: 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
HEJUTI0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIKOJI03bl. XHUMHYECKHE
CBOMCTBA Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAas pPEakuus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOdydyeHue 3(pupoB newttonao3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpAICHUN:
PacTBOPUMOCTH PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBAECTUJ HA PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaknus raWmepuHa
ruapokcuioM Menu(ll), xumMuyeckue CBOICTBA pPacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ TuapokcuaoMm menu(Il), BzaumoneiicTBue
KpaxMaJia ¢ MOJIOM, PEUICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CHupThl U
dbenomnwly, «KapOoHoBbIE KUCIOTHI. ClI0KHBIE YPUPBI.

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKue ¥ 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 anKuiIaMMOHUS.

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 aHuImMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u uzomepus. OTAeNbHbIE PEACTABUTENH O
AMUHOKHUCJOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIIOT.
XYWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(pOTEPHBIX  OPTaHHUYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHJACHCAINK, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYypaIlus,
KaueCTBEHHBIC PEAKIINN 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 COCTUHEHUI.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

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



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
MOJIMMEPU3AIUS U TOJUKOHIECHCAIHSL.

[Tonmumepubie wmartepuanbl. [lnactmacchl  (MOMUATHIICH, TOJMIIPOTIMIIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
nojudTUICHTEpedTanaT). Y TUIU3alus U epepadoTKa MaacTyKa.

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 (Teduion, KeBJIap,
3IIEKTPONPOBOIALIME MOJTUMEPHI, OHOpa3IaracMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKoOB, pEIIeHHE OHKCIEPUMEHTANbHbIX 3a7ad 1o TeMme «Pacno3naBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekyasspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJIECHUE
MOJIEKYJISIpHON  (pOPMYJIBI OpPraHUYECKOrO0 COEIMHEHHS 1o Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) HPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BEIIECTB, YCTAaHOBJIEHHWE CTPYKTYPHOH (QOpMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWCTB HIJIM CIOCOOOB
MOJTyYeHUs, OMpPEJEICHUE JONH BbIXOJAa TPOAYKTa PEAKIIMH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaKk M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

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

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIMYUHBI, €IUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUIl MUTAHUS, OpPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEJKU, VYIJICBOIbI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

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

11 KJTACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX sAep. XUMudeckuid anemeHt. M3oronsl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
ONeKTpOHHbIE KOHPUTYpALIMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(PUTYpallUd HOHOB.
DJIEKTPOOTPULIATETLHOCT.

[lepnognueckuii 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBs3b NEPUOAUYECKOTO 3aKoHA M Ileprogndeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM H IepuoAaM. J3HayeHUe
nepuoauueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. JHEPrus U IJMHA CBsA3U. [onsIpHOCTH, HAITPABIEHHOCTD U
HAChII[AaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBs3u. BogoponHas CB3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, M BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOEHUEM (HA MPUMEPE COECTUHEHUI
AJIIEMEHTOB BTOPOTO MIEPUOJIA).

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

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIDHOIO  CTPOCHMS.  THIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHs] KOHIIEHTPAIlMH PacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauusa. Hacelmennsie n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraninoruaparsl.



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

Knaccudukanus XuMUYeCKUX peakinii B HEOPraHMYEeCKOW U OpPTaHUYEeCKOM
XUMHUHU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAHEHHUs W NPEBPALLECHUS
DHEPrUM MPU XUMUYECKUX peakuusax. TemnoBble 3QpPexTsl XMMHUUECKUX PEAKLIUM.
TepMoxuMHuyeckre ypaBHEHUS.

CKOpOCTh XMMHUECKON peakiu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHnHsIe 1 reTeporeHHble peakuun. Karanus u kaTaIu3aTopsl.

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

Onexrpoautnueckas aucconmanus. CunbHble U CJIAOble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHad,
niesioyHas. Bomoponneiii nokasarens (pH) pacrBopa. I'maponus coneit. Peakuuun
MOHHOTO OOMEHa.

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

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs] BEIIECTB M HX MPEBpAIICHUIL:
pa3lIoKEHUE TIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTajau3aTropa, MOJEIU
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAaKLIMii HOHHOIO OOMEHa, OIpeIEIIeHHE
Cpelbl PacTBOPOB C ITOMOINBKD MHAMKATOPOB, HM3YUYEHWE BIMSHUS Pa3JIMYHBIX
(GakTOpOB HAa CKOPOCTh XUMHUYECKOW peaKIUU U TMOJIOKEHHE XUMHUYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucteMe  XMMHYECKHX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUS WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIMSI HEMETAJUIOB (Ha MPUMEPE KUCIOPOJa, CEpPHI,
docdopa u yriaepona).

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

["anorensl. Haxoxxnenue B mpupoje, crnocoObl 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 M TPOMBIIIIEHHBIE CIOCOOBI MOTYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxzaeHnue B HpUpOAE, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumuyeckue cBoictBa. CepoBogopon, cynbuasl. Oxcup cepsli(IV), okcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenune cepol U €€ COCTMHEHN.

A3zor. HaxoxneHue B mpupojie, CHocoObl MOJdy4deHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTPUJIbI. OKCUIbI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
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 coenuneHuit. dDochopHbie
yIaoOpeHwusl.

Yrnepon, HaxoXIAeHWE B TOpHUPOAE. AJUIOTPOMHBIE MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaora u e
coJId. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJOM, U €ro
COCIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHnue kpeMHus U ero coeguHeHuit. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

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

ONEeKTPOXUMHUYECKUN pAl HampspDKeHuid  MmeTaywioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonarue o koppo3uu metamioB. CrnocoObl 3aluThl OT
KOPPO3HH.

O6mast xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpuii u kamuii: mnomydeHue, (QU3MYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoaudeckoit cUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMii: monydyeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BELIECTB M HX COEIUHEHUHU.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, Pu3ndeckne 1 XUMUIECKUEe CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIIEeCTBA W €ro coeauHeHud. AMmMQOTepHbIE CBOWCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUS, THAPOKCOKOMILJIEKCHI ATFOMUHUS.

OO6miass  XapakTepucTUKa MeTa/uioB MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckoi 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.

@u3nueckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHHI.
Baxueiimme coenunenuss wmapranma(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKejie3a W ero coeauHeHuil. OKCHUIbI,
rugpokcuasl u conu xkene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUe xKejesza
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 U THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCH IUHKA. [I[puMeneHune
LMHKA U €r0 COCIUHECHUI.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
u3ydeHne o0OpaslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTajulbl M CIUIaBbD», B3aUMOJEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCIHCTBUE IIMHKA M eje3a C PacTBOPAMM KHCIOT U
11EJI0YEH, KAYECTBEHHBIE PEAKIIMY HA HEOPTraHWUYECKHE aHUOHBI, KATUOH BOAOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJECHCTBUE THUIAPOKCUIOB AOMUHHUS U IHHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TEMam
«T"anorensl», «Cepa u €€ coenuHeHUs», «A30T U (hochop U UX COECTUHEHUD,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecniedeHny yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAx II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
Hay4Hple MpuHLIMNBI OpraHu3aluy XUMUYECKOI0 IPOU3BOACTBA. [IpombilieHHbIE
CIoCOObI MOMYyYEHHUS] BAXKHEHUIITNX BELIECTB (HAa MpHUMEpE MPOU3BOACTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [I[pomMbIlIIeHHBIE CTIOCOOBI TOMYYCHUSI METAIOB U
CIUIaBOB. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCHEACTBUS.
Ponb xuMuu B 06ecrie4yeHNH SHEPreTHUECKOM 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. 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
JKU3HU.

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

XuMus B CEILCKOM X03sicTBe. OpraHndeckre u MUHEpaabHbIe y100pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPACKH, CTEKJIO, KepaMmuKa.
Marepuansl s 31eKTpoHUKH. HaHOTeXHOIOT M.

PacuérHrbie 3a1aun.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMH BEIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMM, €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 JOJA U MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBSi3ed MpU  HM3yUYCHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHITUH, IPUHATHIX B OTIAEIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(PUKAIMS, MEPUOANIHOCTh, HAOITIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHMUE.

®dusuka: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3nYecKue BEIMYHUHBI, ¢IMHUIIBI N3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIU3M, MaKkpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
pPECYpCHI.

TexHonmorus: XMMHU4YECKasi MPOMBILIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepHUasbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dapmarneBTHYECKAS MIPOMBIIICHHOCTb, IPOU3BOJICTBO 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 MOIXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUHCKON TPaXKJAHCKOW HMIACHTHYHOCTH; TOTOBHOCTHh K
CaMOPa3BUTHUIO, CAMOCTOSITEIIbBHOCTA U CAaMOOIIPE/ICTICHUI0; HAJIMYKE MOTHUBAIIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU © HOPMaMU T[IOBEJICHHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA [IO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipolecce peajim3alii o0pa3oBaTeIbHON NeITeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTH
oOyyarouuxcsi B Mpolecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB 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, PEIICHWN y4eOHBIX W TMO3HABATENIBHBIX 3a7a4, BHITIOJIHCHUH
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
OTEUECTBEHHOW 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 MPAKTUKOB;



UHTEpeca M TIO3HABATEIbHBIX MOTHMBOB B TOJYyYEHUU M MOCIEIYIOIIEM
aHaln3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTEYEeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKU CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM MU C YYETOM OCO3HAHMS MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHMsS K COOCTBEHHOMY (pHU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

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

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJEHUS B CUTYaLUSAX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
aJIKOTOJIsl, HAPKOTHKOB, KYpEeHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
JESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JPYrMX BHJAX
JIeSITEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

MHTEpeca K NPAKTUUECKOMY M3YYEHHIO MPOPECCUI pa3IMdHOTO poja, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHHUS K TPY.Ly, JIOASIM TPyia U pe3yibTaTaM TPYIAOBON AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHUAYAJIbHOH TPaeKTOPHUH
oOpazoBaHus, Oyaymied npodeccuu U peanu3aldd COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU LEIeCOO0PA3HOr0 OTHOLIEHUS K IPUPOJE KAaK HCTOYHUKY
CYLIECTBOBAHMS KU3HU Ha 3E€MIJIE;

NOHMMaHHUA TJI00AJbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HKOHOMHUYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEMBL;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIB30BAHMS JOCTIDKCHHM XUMUU IS
peneHns BONpOoCOB PalMOHAIBHOTO NPUPOAOTIOJIB30BAHMS;

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

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIILIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIIBHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS MMM B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHUSA, 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 OKPYXAlOIIeM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEIOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH W BAXHOW pOJH B
CO3JJaHUM HOBOWM 0a3bl MaTEPHAIBHOW KyJNbTYPhl, B PEIICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 2KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHENIHOTO TPY/a U HKOJIOTHYECKH KOM(MDOPTHON MKU3HHU KaKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
NoJly4aeMble 3HAHUS JJIs aHAJIU3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSININUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HBIX (AKTOB M MMEIOMUXCS JaHHBIX C IIeJIbI0 TOTYYCHUS
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 MpopecCHoHATIbHON
NEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yabTaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU 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, BEIIECTBO, YHEPIus, SBIICHUE,
npoliecc, CUCTeMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

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

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHUBEPCAJIbHbIE YUeOHbI€ eliCTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

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

OTIpENIETIATh IEJN JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHUKEHHSI, COOTHOCHTD PE3YNIbTAThI JEATEILHOCTH C TTOCTABICHHBIMHU IEJISIMH;

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

BBIOMpaTh OCHOBaHWS M KPHUTEPUH JJS 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 MCIIOIh3yeMbIe B XUMHUH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHMHUYecKas (opMmyna, ypaBHEHHE XWMHUYECKOU



peaknuu — TPU PENICHUH YYEOHBIX TMO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHWS BEIIECTB M XMMHUUYECKHX
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;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIIEIOBAHNUSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

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
HEMTPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE U
oTOope wuHOpPMALMKM, HEOOXOJUMOW ISl BBIMOJHEHHS Y4YeOHBIX 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 S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: 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/
AUCKYCCHH, BLICKA3bIBATh UIICH, (I)OpMYJII/IpOBaTI) CBOH IPCIJIOKCHUA
OTHOCHUTCIJIbHO BBIITIOJTHCHH A HpGI[J'IO)KCHHOfI 3aJa4u,

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB MO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3Yy4aeMbIX BELIECTB, peaau3alui y4eOHOTro IpoeKTa, U (OPMYIHUPOBATH BHIBOBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM IMYTEM COIVIACOBAHUS IMO3ULHUN B
X0J1€ 00CYXX/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
BBIMIOJIHEHUHM YYeOHBIX W HCCIENOBaTEIbCKUX 3ajad, BBIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATH CAMOKOHTPOJb JAESTEIbHOCTH HAa OCHOBE CaMoOaHalu3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XMMUU Ha yriyOJaEéHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT CELMPUUECKHE
U1 y4eOHOTro npeaMeTa « XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CLIOCOObI 1eHCTBUM
10 OCBOGHHUIO, MHTEPIPETALMU U MPEeoOpPa30BaHUIO 3HAHUM, BUJBI JACSITEILHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NPUMEHEHUIO 3HAHWW B PA3IUYHBIX Y4eOHBIX
CUTYyallUsIX, a4 TAKXKE B PEAIIbHBIX JKU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEU. B
IIPpOrpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEACTABIECHB IO TOJIaM
U3Y4YCHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUM: O MECT€ M 3HAYEHUH 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/IaHUNA HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHU U palMOHAIBHOTO
MIPUPOONOIL30BaHNsI, B (OPMHUPOBAHUA MHUPOBO33PECHUS W OOIIEH KyJIbTYpPbhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIECHUS K CBOEMY
30POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE MOHSITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHbIE OpOWTANM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHUS aToma, TUOpuAM3alus AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENEeT, QyHKIIMOHATbHAS
Tpymia, paaukal, CTPYKTYpHbIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTHYECKasi), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJA- U a30TCOAEpKAIlNe OPraHUYEeCKUE COCTUHEHHS, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHbI
(nepuonnueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpalleHUs DJHEPruu MpU XUMHUUYECKUX PpEeaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEICTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peakIuid, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUY aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIM U Me30MepHbIN 3 dekTbl, opuentanTsl [ u Il pona);
dakToIOorNYecKne CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHWU U O€30MacCHOM
WCIIOJIb30BAaHUU BAXKHEUINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
JEATeIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIMUIAX  XUMHUYECKOTrO
MPOU3BOJICTBA (HA IpUMEpPE MTPOU3BOJICTBA METAHOJIA, TEPEepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, HCMOJb30BATh COOTBETCTBYIOUIUE MOHATUS MPU
OMMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUIA;

c(hOpMUPOBAHHOCTb YMEHUM:

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUl  MOCPEACTBOM  COCTABJIECHUS
AJIIEKTPOHHOIO 0OajlaHca »dTUX peakluil, peakiii HOHHOro OOMeHa MyTEéM
COCTABJICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUN;



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

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATh MPUHAIICKHOCTh U3YYCHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiIEéHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUsS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTIACIBHBIX
MPEACTABUTENICH OPraHUYECKUX BELIECTB (ITUJIEH, allETUJIEH, TOJIYOJ, TIULEPUH,
STUJICHTJIMKOJIb, (BeHon, dopMaabaerua, aneTaibIeruj, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPyKTO3a, aHUJIMH, NUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XHMHYECKOW CBSI3HM B
OpraHUYEeCKUX COCJAMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3h);

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

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: alIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IMECHOB,
JIKWHOB, AapPOMATHYECKUX VYTIJIEBOJOPOJAOB, CHUPTOB, albJAECTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, JH- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXIY  HUMH  YpaBHEHUSIMHU
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-CBSI3M), B3AUMHOT'O BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
ceIpbsi  (HedTh, NPHUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKH;

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

c(hOpMUPOBAHHOCTD yMEHUs PUMEHSTh OCHOBHBbIE onepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3aIUI0, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl M3YUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUU;

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

c(hOPMUPOBAHHOCTh YMEHMI: TMPOBOAUTH PAcCUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMHUYECKUX PEAKIUU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX DJIEMEHTOB,
POJIYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKa, CBS3aHHOM C mepepaboTKon
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIC 3HAHUS VISl IPUHSITUS TPAMOTHBIX PELICHUM
npo0JIeM B CUTYAIIMSIX, 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 OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIIOJEHUEM IMIPABUII
0e30macHOro OoOpalieHus ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpoBaTh I€h HWCCIACAOBAHUS, MPEACTABISATh B Pa3nudHON (popme
pEe3yAbTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOr0 MOBEJAEHUSI B OBITY U
TPYIOBOM JEATEIBHOCTH B IEISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHON CPEIbl U TOCTHKEHUS €€ yCTOMUMBOTO Pa3BUTHS,

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUS 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-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpecTBa MaccoBOM MHpopManuu, IHTEepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(]OpMaIuio, nepepadaTbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1a4uei.



11 KJIACC

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

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O MAaTEpUaJILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBICHUM MNPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00ECIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPreTHUYECKOM W THIINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHalOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU

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

M30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToMHBIE OpOUTaN, OCHOBHOE U
BO30YXXIEHHOE COCTOSHUSI aToMa, TUOpuau3anvs aTOMHBIX OpOWTalei, HOH,
MOJIEKYJa, BAJIEHTHOCTh, BJEKTPOOTPHUIIATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHas, WOHHAas, MeTaUIMYEeCKas, BOJIOPOJHAs),
KpUCTAJUIMYECKasg pEIIETKa, XUMHYECKas pPEakiusd, pacTBOpP, DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, D3JIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIUAIINH,
BOJOPOJIHBIN TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOW d]dekT
XUMHUUYECKON peaKIiu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU UCCOLMAIUU, TEePUOIUICCKUM
3akoH /.M. MenueneeBa, 3aKOH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAaICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIieXKale B OCHOBE TMOHUMAaHUS
NPUYMHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBpPEMEHHBIC
MPEJICTaBJICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHUYECKHX
peakuuii, TEPMOJUHAMUYECKUX UM KUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHMs, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJb30BaHNN BAXKHEHIIMX HEOPTaHMYCCKUX BEIIECTB B OBITY M MPAKTHUCCKOU
JNEATCIIbHOCTH  4YeJIOBeKa, OOIMMX  HAyYHBIX  IPUHIOHMIAX  XHUMHYECKOTO
MPOM3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEpPHbIE NMPU3HAKU 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 ypaBHECHUH XUMHUYECKUX  PEaKIIHH,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

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

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPENIETKH, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN 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, YYacCTHIO Karaju3atopa u
JPYTHUE); CAMOCTOSITEIPHO BHIOMPATh OCHOBAHMS U KPUTEPHH IS Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOAUYECKOr0 3aKoHa /.
W. MenpneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl HOHATHS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTreTUYECKUE COCTOSIHHSI aToMay;
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U HX
coeqMHeHMH 1o Tnepuogam U rpynmnam  I[lepuwoamyeckounr cucremsr /J[. .
MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMM BEILIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
TUX PEaKUUH; peakuuid HOHHOrO OOMEHa MHYTEM COCTABJIICHHS WX IMOJHBIX U
COKPAaIllEHHBIX  MOHHBIX  YpaBHEHWH;  pEakuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHHS);



c(OpPMUPOBAHHOCTh YMEHUS OOBSICHITH 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 Bo3jeicTBuil (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TOJYYEHUS CEPHOW KHUCIOTHI, aMMHaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€J€CO00pPa3HOCTD
NPUMEHEHUSI HEOPTraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUsI COOTHOLIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUS CHCTEMOM 3HAHUH O METOJaX HayYHOIrO
MO3HAHUS SIBJICHUW MPHUPOAbI — HAOIIOJEHUE, W3MEpPEHHE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peaibHbIA U MBICJICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIIbLHOM HCCIEA0BAHUM BEILECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHH, HWMEIOIMHUX MECTO B TMPUPOJE,
NPAKTHUYECKOH EeATEIbHOCTH YEJIOBEKa U B OBCEIHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1e€ 0OCO3HAHHOIO MOHUMAHUS MAaTEPUATIBLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
NOHSTUNA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUSDY;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(ddekTa
peaKkiiy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEh C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKiuH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE pacTBOpa C
OTIPE/ICIEHHON MacCOBOM J0Jiel PacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpuUMeEcH); JIOJIM BBIXOAA MPOAYKTa pPEaKIuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMHYECKUH  SKCIEpUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOro  oOMeHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMONIbIO HWHIMKATOPOB, H3YUYEHUE BIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakUuu, pelieHHe
DKCIIEPUMEHTANLHBIX 3a7a4 1o Temam «Metamwtely u  «Hemeramis») ¢
coOJr0/IeHreM MpaBuil O€30MacHOTO OOpaleHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QoOpMyIHpOBaTH I1eJb UCCIENOBaHUS, IMPEACTABIAThH B
paznuyHOi (opMe pe3yabTaThl IKCIIEPUMEHTA, 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 LIeJIeCO00pa3HOTr0 TMOBEJAEHUs B OBITY U TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOLIEH MPUPOIHOU
cpedabl MW JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JIEUCTBUSL HA >KUBBIE OPraHU3MbI OMPEIAEIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMas cMbIcl nokazarens [T1K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH ILI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(]OpMaIuio, nmepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.
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’ P p s Y https://m.edso0.ru/d69df650
bytneposa
Hroro no pazgeny 8
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AIOTCHIPOMIBOMHBIC YIIICBONOPOLOB https://m.edso00.ru/d69df650
Hroro no pazneny 35
Pasznea 3. Kucaopoaconep:kamnue oprannieckue coeJuHeHU st
3.1 Cruptel. ®enon 11 1 bubmorexa [IOK

https://m.edso00.ru/d69d{650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHunbHBIE COSTUHEHUS: allbICTHIIBI U

Bbubmunoreka LIOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC 21 hitps://m.cdsoo.ru/d69df650
a¢upsl. Kupbr
Bbubmunoreka LIOK
33 YIICBOME! ? https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasznen 4. A3oTcoaeprkamue oOpranHnyeckue coeIuHeHust
bubmunoreka LIOK
4.1 AMUHBL. AMUHOKHCIOTEL. benkn 12 hitps://m.cdsoo.ru/d69df650
Hroro no pasgeny 12
Pasznea S. BoicokomoJieKkyJIsipHbIe COeINHEHUS
5.1 BricokoMonekynsipHbIE COeTUHEHUS 6 bubmorexa LOK
) yp A https://m.edso00.ru/d69df650
Uroro no pazgeny 6
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoxn
1.1 u Ilepuoandeckas cucTeMa XUMHUYECKUX 9 bubmorexa HOK
) proa https://m.edsoo.ru/2dd57124
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 1 1 bubanorexa HOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1. X 1 1
3 HMITHCCIHIE peariin ? 3 https://m.edsoo.ru/2dd57{24
Uroro no pazgeny 39
Pa3nesn 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
2.1 H 1 1
CMETAILIR 3 3 https://m.edsoo.ru/2dd57{24
Bbu6nuoreka [JOK
2.2 M 23 1 2
CTaLITH https://m.edsoo.ru/2dd57124
Hroro no pazgeny 54
Pa3zgen 3. XuMus u :Ku3HbL
31 MeTobl TO3HAHUST B XUMUAU. XUMUS U 9 bubmuorexa [JOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoasubie IIpakTnyeckue
n/n Bcero U3ydyeHHsi  0o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
[Ipenmer u 3HaueHHE
OpraHU4YeCKON XUMHH,
1 MPEJICTABIEHUE O 1 1.09 bubmmorexa [IOK
pea ' https://m.eds00.ru/3686e6f5
MHOT'000pa3uu OpraHuIECKUX
COCTUHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
nepojia (OCHOBHOE U
2 1}3]:)36p>1<):[é1(moe COCTOSTHHS ) 1 4.09 Bubmzorexa LIOK
Y ' ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXHOCTH
aToMa yriepoja
XumMmuueckas CBSI3b B
OpPraHUYECKUX COCTUHECHUSIX.
3 MexaHu3Mbl 00pa30BaHUS 1 4.09 bubmorexa [IOK
. p ' https://m.edsoo.ru/8d39f5¢c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
4 OpraHnYeCcKUuX COeOUHEHUN A 1 8.09 Bubmzorexa LIOK
P ' ' https://m.eds00.ru/9¢595¢b8
M. bytneposa
Bunsl uzoMepuu: CTpykTypHas,
MIPOCTPAaHCTBEHHAS. bubnuoteka [JOK
5 pPoctp 1 11.09 nomorexa L

OnexkTpoHHbIE AP PEKTH B
MOJIEKYyJIaX OPTaHUYECKUX

https://m.eds00.ru/b0e61661



https://m.edsoo.ru/3686e6f5
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https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
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COE€IUHEHUN

[IpencraBnenue o
KJaccu(uKauuu u

6 CHCTEMAaTHYCCKas 11.09 bubmorexa HOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIICCTB

7 Knaccudukamnms peaxiuii B 15.09 but6mmoreka [IOK
OPraHN4YeCKOM XUMHUHU https://m.edsoo.ru/ba5706aa

2 CucreMmaru3anus 1 0000IIeHNE 18.09 bubmunoreka LIOK
3HaHUH 10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHUECKUH s,
obmrast popmyna,

9 HOMEHKJIaTypa U U30MEPHs, 18.09 bubnmoreka [JOK
3IIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT

10 DOu3nUeCKrue U XUMUYCCKHC 2.09 bubmunoreka LIOK
CBOMCTBA aJKaHOB https://m.edsoo.ru/3137711c
HaxoxaeHne alkaHOB B

11 npupoje. CriocoOb! moryueHust 25.09 bubmorexa OK

https://m.edsoo.ru/259b0asb
Y IPUMEHEHHUE aJIKAaHOB
[ukmoankaHbl: o0mast
dhopmyna, HOMEHKIATypa 1

12 U30MepHsi, 0COOCHHOCTH 25 09 bu6bnuorexa [IOK
CTPOCHUS U XUMUYECKHUX https://m.edsoo.ru/156730d2
CBOMCTB, CITOCOOBI MTOTyYEHHS U
MIPUMECHEHUE

13 Pemenue pacu€THpIxX 3a1a4 Ha 29.09 bubmuorexa LIOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
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OIIpeIETICHUE MOJIEKYJIIIPHOMN
($hopMyITBI OPTaHHUYECKOTO
BEIIIECTBA IT0 MACCOBBIM JOJISIM
aTOMOB 3JICMECHTOB, BXOISAIIUX
B ero coctaB. CucremMaTuzanusa
1 000011IeHIE 3HAHUM 10 TEME

AJIKEHBI: TOMOJIOTUYECKUH P/,
obmas hopmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE U

but6mmoreka [IOK

14 MPOCTPAHCTBEHHOE CTPOCHUE 210 https://m.edsoo.ru/273b0ale
MoJieKynl. CTpyKTypHasi U LIMC-
TpaHC-U30MEPHS ATIKEHOB
duznyeckue 1 XUMUIECKHE
15 CBOMCTBA ajlkeHoB. [TpaBuiio 2.10 bubmmorexa [IOK
https://m.edsoo.ru/21069ccd
MapkoBHHUKOBA
16 CriocoOslI mosTydeHus u 6.10 bubmmoreka [JOK
MPUMEHEHNE ATKEHOB https://m.eds00.1ru/665dc058
[TpakTuyeckas padora Ne 1 o
17 teMme "[lonydyenue sTuiieHa u 09.10 bubmorexa OK
. https://m.edsoo.ru/0941eed8
U3Y4YEHHE €r0 CBOMCTB
Pemenue pacy€THbIxX 3a/1a4y Ha
18 ONPEACIICHUE MOJIEKYJIISIPHOU 09.10 bu6nuoreka [IOK
(hOpMyIIbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
AJKagueHbl: CONpsKEHHDIE,
M30JIMpPOBaHHbBIE,
19 KYMYJIMPOBAaHHBIE. 13.10 bubmorexa [OK

Oco0eHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XuUMHYecKUe CBOMCTBA 16.10 bubmunorexa LIOK
CONPSKEHHBIX TUEHOB ' https://m.edsoo.ru/e561253d
21 CriocoOslI mosTydeHus u 16.10 bu6nuoreka [IOK
IPUMEHEHHE ANKaIUECHOB ' https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P,
obmas popmyna,
22 HOMGHK?;aE ya 3JIEKTPOHHOE U 21.10 bubmorexa HOK
ypa, p ' https://m.edsoo.ru/68b6ccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pr3nUyecKre CBOCTBa
but6mmoreka [IOK
23 XUMHUYECKHE CBOMCTBA AJIKMHOB 10.11
https://m.eds00.ru/23493a93
24 KauecTBeHHbIE peakiiu Ha 10.11 bu6nuoreka [IOK
TPOMHYIO CBS3b ' https://m.edsoo.ru/7b1c48da
)5 CrniocoOsl nmostydyeHus u 1111 bubmmoreka [JOK
NpYMEHEHUE AIKMHOB ' https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o
26 ABHEHUIO XUMHUYECKOU 17.11 bubmmorexa [IOK
P ' https://m.edsoo.ru/5db8e526
peaxkuuu
Cucremaru3zanus 1 0000IICHIE
27 . i Hl 17.11
3HAHUU TI0 TeMe
ApEHBI: TOMOJIOTUYECKUH PSAI,
obmas hopmyina,
)3 HOMEHKJIaTypa. DJIEKTPOHHOE U 18.11 bu6nuoreka [IOK
MPOCTPAHCTBEHHOE CTPOCHUE ' https://m.edsoo.ru/a92a7094
MOJIeKyJ1 O€H30J1a U TOJIyOJIa,
uXx (hpuznYecKue CBOWCTBA
XHUMHUYECKUE CBOMCTBA APEHOB:
9 p 94.11 bu6mmoreka [IOK

peaKIuu 3aMeIIeHUs

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
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XUMHUYECKUE CBOWCTBA apEHOB:

bubnmoreka [JOK

30 PEAKINMH [IPHCOCIHICHIA, 24.11 https://m.edsofru/a44alae4
OKHCJIEHHE TOMOJIOTOB O€eH301a

31 OC00CHHOCTH XUMUYECKHUX 2511 bubnuoteka [JOK
CBOWCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenue pacy€THbIxX 3a/1a4 Ha

0 OnpeeICHuE MOJIEKYIISIPHOU 112 bu6nuoreka [IOK
(bopMyIIBI OPraHUYECcKOro https://m.edsoo.ru/53461a2c
BEILIECTBA

13 CrniocoOsl mostydeHus u 11 bubmmoreka [JOK
MPUMEHEHNE aPEHOB https://m.edsoo.ru/6£717d09
['enernueckas cBsA3b MEXKIY

34 pPa3IMYHBIMU KJIaCCaMU 2.12
YTJI€BOI0OPOIOB
Pacuérel o ypaBHEHUSAM

35 XUMHYECKUX PEAKIUH. 8.1
CucremaTu3aius 1 0000IIeHNE
3HaHUH MO TeMe

36 IIpuponnsiit ra3. [lomytHeie 8.1
He(TSHBIC Ta3bl

17 KameHHbIi1 yrosb v IpoIyKThl 9.12 bubnmoreka [JOK
€ro nepepadoTKu https://m.eds00.ru/69b3398b
Hedtb u ciocobs! €€ BuGmorexa [IOK

38 nepepadoTku. [I[pumenenne 15.12 https://m.edsoo.rw/2 1 9de78
MPOYKTOB TepepaboTKu HEPTH
['enernueckas cBsA3b MEXKIY

39 Pa3IMYHBIMU KJIaccaMu 15.12

YIJIEBOJIOPOIOB



https://m.edsoo.ru/a44a1ae4
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l"anorenonpousBoaHbIE
YTJIE€BOIOPOAOB: AJIEKTPOHHOE

bubmunoreka LIOK

40 16.12
CTPOCHME; PEAKIINN 3aMEIICHUS https://m.edsoo.ru/82b4d759
rajoresa
JeiicTBue menouen Ha
raJIOreHIPOU3BOAHbIE.
41 BsaumopeiicTBue 22.12
NUTAJIOTEHAJIKAHOB C MAarHUeM U
LITHKOM
Cucremarusanusa U 0000IIeHne
42 3HAHUH 110 pa3ac 22.12 Bubmiorexa LIOK
" pasit " Y ' https://m.eds00.ru/20e8922
YrieBogopoibl
43 KonrponsHast pabora o Teme 23.12 bu6nuorexa [IOK
"VrneBonopoasr" ' https://m.eds00.ru/95¢9¢298
[IpenenbHBIC OMHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKHM PSI,
obmas popMyiaa, CTpOCHUE
44 MOJIEK (111) E33Me I/Iﬂp 29.12 bubmuorexa LIOK
Y P, ' https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccupukanus, pusnueckue
CBOIICTBa
XUMHUYECKHE CBOUCTBA
45 IpeacIbHBIX OJHOATOMHBIX 29.12 bubmuorexa LIOK
pedl A ' https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI ToTydeHUs U
46 OpUMEHEHUE OJHOATOMHEIX 30.12 BrbmaoTexa [IOK
p g ’ https://m.eds00.ru/484100000000000
CIIUPTOB
IIpoctrie 2dupshr:
47 P up 12.01 bubmoreka [{OK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
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0COOEHHOCTH (PU3HUYECKUX U
XUMHUYECKUX CBOWCTB

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX

but6mmoreka [IOK

48 12.01
(bu3nUecKre U XUMUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObI TOTy4eHUs U

49 MPUMEHEHUE MHOTOATOMHBIX 13.01 bubmorexa HOK

P ' https://m.edsoo.ru/d12e567d
CIIUPTOB
DEeHOI: CTPOCHUE MOJIEKYJIbI,
50 (bu3MvecKue CBONCTBA 19.01 bubmorexa HOK
' ' https://m.edsoo.ru/2ce726f8
ToxcuuHoCTh heHona
but6mmoreka [IOK
51 XHUMUYECKUE CBOMCTBA (DeHOIIa 19.01
¢ https://m.edsoo.ru/037ca5f9

5 CrniocoOsl mostydeHus u 20.01 bubnmoreka [JOK
npuMeHenne Gpenosa ' https://m.edsoo.ru/c77ddf4c
[TpakTuueckas paborta No 2.

53 Pemenue skcriepuMeHTaIbHbIX 26.01 Bu6muotexa [JOK
3ama4 o teme "CIupTH 1 ' https://m.edsoo.ru/fd0ced09
dhenomsr"

54 Cucremaru3anus 1 0000IICHUE 26.01 bubnuoteka [JOK
3HAHUH MO TEME ' https://m.eds00.ru/1810cb9b
ATNBIETHIBI M KETOHBI:
3JIEKTPOHHOE CTPOCHUE
Kap0o ol ;

55 pOOHUTBLHOU TPYIIITHI 2701 bu6bnuorexa [IOK

TOMOJIOTHUYECKHUE PSJIbI, 001Ias
dbopMmyna, n3omepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIB[[GI‘I/I[[BI U KCTOHBI:

. bubnmoreka [JOK
56 (hU3UYEeCKre CBONCTBA; pEeaKIINU 2.02 https://m.edsofru/0887425c
MIPUCOCTUHEHUS
Peaknun okucieHus u
57 Ka4eCTBEHHBIE PEAKLIUHU 2.02 Bubmzorexa LHOK
https://m.edsoo.ru/a393baa9
aJbJICTUIOB U KETOHOB
58 CriocoOsI moTydeHust 3.02 bu6nuoreka [IOK
aJIbJETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTBLHBIE
59 KapOOHOBBIE KUCIIOTHI, 9.02 bubmunoreka LIOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJICKYJT
H3omepus u HOMEHKIaTypa
60 Kap6OIfOBBIX KHCIIOT nyp 9.02 bubmmorexa [IOK
o https://m.edso0.ru/700cc87b
(hu3MvecKre CBOMCTBA
XHUMHUYECKHE CBOMCTBA
61 MpeAeNIbHBIX OJTHOOCHOBHBIX 10.02 Bubmzorexa LIOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oc00OEHHOCTH CBOWCTB
6 MYypaBbUHOMN KUCJIOTHI. 16.02 bu6nuorexa [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
OcoOeHHOCTH CBOMCTB:
HEeMpeIeTbHBIX H
apOMaTUYECKUX KapOOHOBBIX,
63 TUKapOOHOBBIX, 16.02 Bubmzorexa LIOK

THJIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeNn BBICIIMX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/83a08773
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ITonsiTHE O IPOU3BOJHBIX

bubmunorexa LIOK

64 17.02
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosryueHust u

65 pUMeHEeHHEe KapOOHOBBIX 24.02 bubmorexa OK

https://m.edso0.ru/7¢065¢9d
KHUCJIOT
CrnoxxHbIe 3(UpPHI:

66 TOMOJIOTUYECKHH psiji, 001as 203 bu6nuoreka [IOK
dbopMmyna, n3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nIecKrue U XUMUYECKHUE 503 bubmunoreka LIOK
cBoOiicTBa A(HUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4: 110
YPaBHEHHUIO XUMUYECKOM

68 peaKkuru, Ha ONIPEICTICHHUE 3.03
MOJICKYJISIPHOH (hOPMYJTBI
OpraHUYECKOTO BEIIECTBA
[TpakTuyeckast padora Ne 3.

69 Pemrenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
3amad o teme "KapOoHoBbIe https://m.edso00.ru/4866711b
KUCIOTHI. CoxHbIE 3Pupb!"

Kupsl: ctpoenune, puzndeckue
70 u XI/II)MqufKHe CB,OEI)CTBa bubmorexa [IOK
https://m.edsoo.ru/al9¢5b98
(ruzponus)
OcoOeHHOCTH CBOWCTB KUPOB,

71 COJEPIKALINX OCTATKH 9.03 bu6nuoreka [IOK
HENPEAEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KHUCIOT. JKupsl B npupojie

72 Mb11a KaK COJIM BBICHINX 9.03 bubmorexa HOK

https://m.edsoo.ru/3¢566565
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KapOOHOBBIX KUCJIOT, UX
Morolee aercraue. Ilonsarue o
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

I'eneTnueckas cBSI3b
YIJIEBOAOPOJOB U

bubmunoreka LIOK

73 10.03
KHCIIOPOJCOEPKAIINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB
Pacué€thl Mo ypaBHEHUIM

74 YPaBHeny 16.03
XUMHYECKHUX PEaAKIIHiA

75 CucreMaru3anus 1 0000IIeHNE 16.03 bubnuoteka [JOK
3HAHMH 110 TEME ' https://m.edsoo.ru/f8eaf2eb
OO6m1ast xapakTeprucTUKa

76 YTJIEBOMIOB U Kilaccuukarius 17.03 bubmmoreka [JOK
YIIIEBOIOB (MOHO-, M- U ’ https://m.edsoo.ru/7a9693al
MTOJTHCaXapu/Ibl)

Monocaxapuibl: GU3NUECKUE
77 CBOICTBA If HEIXO)I%) €HHE B 23.03 bubmorexa LOK
A ' https://m.edsoo.ru/b4bdda2d
pupoie
[IpuMeHeHue K035l €€
78 3HAYCHHUE B 23.03 bubmorexa LOK
' https://m.edsoo.ru/5e61122d
JKU3HEIESATEIIbHOCTH OpraHu3Ma
Jucaxapuipl: caxaposa,

79 MaJIbTO3a U JaKTO3a. 24.03 bubnuoteka [JOK
Haxoxnenue B npupone u ' https://m.edsoo.ru/eb0384¢7
MIPUMEHEHHE UCaXapHI0B
[Tonucaxapupl: cTpoeHuE

30 pun p 6.04 but6mmoreka [IOK

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edsoo.ru/72a04508
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XUMHUYECKHE CBOMCTBA,
MIPUMEHCHHE

[TonsaTHE 00 UCKYCCTBEHHBIX

but6mmoreka [IOK

81 6.04
BOJIOKHaX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a/1a4 Ha
2 OMpeAeICHUE JOJIM BBIX0O/a 204 bu6nuoreka [IOK
NPOJYKTA PEAKIIUU OT ' https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOIKHOTO
23 CucreMmaru3anus 1 0000IIeHNE 13.04 bubmunoreka LIOK
3HAHUI 10 pa3ueny ' https://m.edsoo.ru/08d4364c
KonrponsHast pabora o Teme
84 "Kucnopoacoaepxariue 13.04 bubmorexa LOK
poAcorepHall " ' https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCTMHCHUS
AwMuHBL: K1accudukarms,
CTpPOCHHUE MOJIEKYJI, 001Ias
85 (b(? Mysa I/I3OMeyI/I$I 14.04 bubmorexa OK
pMYyTIa, pH, ' https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1 (pru3nueckue
CBOMCTBa
26 XUMUYECKHE CBOMCTBA 20.04 bubnuoteka [JOK
anu(paTHUIECKUX aMHUHOB ' https://m.edsoo.ru/1bc5¢f80
AHWIIMH: CTPOCHHUE aHWJIUHA, Eub 1OK
noIroTeKa
87 0COOCHHOCTH XUMHYECKUX 20.04
. https://m.edsoo.ru/39¢cd21f1
CBOWCTB aHHUJIMHA
CriocoObI ToTy4YeHUs U
88 MpUMEHEHHE aTu(aTHIECKUX 21.04 bubmmorexa [IOK
P ’ https://m.edsoo.ru/eal38763
aMHHOB
AMWHOKHUCIIOTEL: HOMEHKJIATypa
29 yp 27.04 bubmoreka [IOK

U u30Mepus, GU3nIecKre

https://m.edsoo.ru/d1773e80
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cBoiicTBa. OTHEIBLHBIE
MPEACTABUTENH 0.-aMUHOKHUCIIOT

XMMHUYECKHE CBOUCTBA
AMHUHOKHCIIOT, UX

bubmunoreka LIOK
90 OHMOJIOTMYeCcKOoe 3HAUCHHE 27.04
https://m.edsoo.ru/77df705a
aMUHOKUCIIOT. CUHTE3 U
TUIPOJIU3 MENTHI0B
91 benku xak npupoaHsie 28.04 bu6bnuorexa [IOK
MOJTUMEPBI; CTPYKTYPBI OEJIKOB ' https://m.edso00.ru/429¢9899
but6mmoreka [IOK
92 XUMHUYECKHE CBOMCTBA OEIIKOB 4.05
https://m.eds00.ru/6237306d
A3zoTcoaepkalime
reTePOLUKINYECKUE
93 coenunenus. HykienHoBbie 4.05 bubmorera [IOK
s P YT ' https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornyeckas poJsb
[TpakTrueckas padota Ne 4.
Pemrenne skciepuMeHTaIBHBIX
94 3a/1a4 1o TeMe 5.05 bubmorera [IOK
. 8 ' https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxaiiue
OpraHu4ecKkue coeuHeHus"
[TpaxTrueckas padota Ne 5.
95 Pemenue skcnepuMeHTaIbHBIX 11.05 bu6nuoreka [IOK
3a1a4 o teme "Pacno3HaBanue ' https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COEAUHEHUN"
KontponbHas padoTa mo teme
96 "A3oTcoaepxalue 11.05 bubmorexa HOK
AePralt . ' https://m.edsoo.ru/ce561bc7
OpraHUYeCcKUe COCAMHEHUS
97 OcCHOBHbBIC TTOHSITUS XUMUH 12.05 bu6mmoreka [IOK
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BBICOKOMOJIEKYJISIPHBIX
COCIMHEHHMI 1 METOIbI UX
CHUHTE3a —IOJIMMEPU3aIUs U
IMOJTMKOHICH CAITHS

https://m.edsoo.ru/7aa63ebd

IInactmaccel. YTunusanusa u

bubmunoreka LIOK

98 1 18.05
nepepaboTka MmiIacTuka https://m.edsoo.ru/82242¢0f
DJ1lacTOMEpbl: HaTypaJbHbIN

99 CUHTETUYECKUE KayUyKHU. 1 18.05 bubmorexa OK

https://m.edsoo.ru/246103ec
Pe3una
Bosiokna: HarypaibHbIE,

100 HWCKYCCTBEHHBIE, 1 16.05 bu6nuoreka [IOK
cunrerndeckue. [Tonumepst https://m.edso0o.ru/5963a601
CIICINAJIBHOI'O Ha3HAYCHUA
[TpakTrueckas padota Ne 6.

101 Pemenue skcnepuMeHTaIbHBIX | 95,05 bu6nuoreka [IOK
3ama4 o teme "Pacrno3HaBaHue https://m.edsoo.ru/3aebd77a
IIJJACTMACC ¥ BOJIOKOH"

O0001IeHrEe U CHUCTEMAaTU3 AN

102 M3y4EHHOT'O0 MaTepHuaa 1o TeMe | 25 05 bubnmoreka [JOK
"BricokoMoneKysipHbIE https://m.edsoo.ru/6a22ble8
coenuueHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabubie  Ipaxrireckie i[:;:eﬂﬂﬂ ::gg;l;(();:feﬂbnme
padoThI padoTsI pecypen

| Atom. CocTaB aTOMHBIX sIiEp. 1 509 bubmuorexa [JOK
Xumnueckui anemeHt. M30tomnsl https://m.edsoo.ru/59¢c112ee

) CrpoeHue 3J1eKTpOHHBIX 000JI0YeK | 509 bubmmoreka [IOK
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa

3 Knaccudukanus xumMuaeckux | 4.09 bubnumoreka [IOK
AJIEMEHTOB (s-, p-, d-, f-31eMeHThI) https://m.edsoo.ru/61294af9

4 Pacnpenenenue 31€KTpOHOB MO 1 9.09 bubanorexa HOK
ATOMHBIM OpOHUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpALIUA aTOMOB

5 3J'IeMeII;TOB B 0CH0];11){ON}III:/I ’ 1 9.09 bubmorexa HOK

B https://m.edsoo.ru/8149e846

BO30YXIEHHOM COCTOSTHUH

6 DNEeKTPOHHBIE KOH(DUTYpAITUU HOHOB. 1 11.09 bubanorexka [HOK
DNEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
Ilepuonuueckuii 3aKOH U
[lepuoanueckas cucteMa XUMHUYECKUX Bu6morexa IOK

7 3JIEMEHTOB Ili n. MGHVI[GJIGGBa, CBSI3b C 1 16.09 hitps-//m.edsoo.r/ 1695701
COBPEMEHHOM Teopuel CTpOeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB

2 XHUMHUYECKHX 3JIEMEHTOB U 1 16.00 bubmuorexa [JOK
00pa3yeMbIX UMH MTPOCTHIX U CIIOKHBIX https://m.edsoo.ru/f8468927
BEILECTB [0 TpyMaM 1 nepuoiam
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Cucremaruszanus 1 00001meHue

Bbu6nmuoreka [JOK

nn

pacTBOpEHHOTO BemiecTBa', "MoIsIpHas
KOHIIEHTpauus "

9 N 18.09
3HAHWUU 110 TEME https://m.edsoo.ru/8fad2942
Bunsl xumuueckoil cBa3u. MexaHu3MbI

10 00pa30oBaHMS KOBAJICHTHOU CBSI3U. 23.09 bubanorexka HOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MeKMONEKyIIIpHbIE B3aUMOACUCTBUSA
BaneHnTHOCTh 1 BaJ€eHTHBIE

1 BO3MOKHOCTH aTOMOB. CBSI3b 23.09 bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX T€OMETPUUYECKUM CTPOCHHEM

12 [IpencraBieHuns: 0 KOMIUIEKCHBIX 95,09 bu6mmoreka [IOK
COEJIMHEHMSIX: COCTAB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BeniectBa MosiekynsipHOTO U

13 HEMOJIEKYJIIPHOTO CTpOeHMS. THIbI 30.09 bubmmoreka [JOK
KPUCTALUIMYECKUX PENIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[TonsATHE O AUCTIEPCHBIX CUCTEMAX.

14 [Ipencrapienne 0 KOIOUIHBIX 30.09 Bubmuoreka LOK

https://m.edsoo.ru/da2¢70e4

pacTtBopax
Hctunnble pacTBOPHI: HACKIILICHHBIE U

15 HCHaCBIIICHHBIC, PACTBOPHUMOCTb. 2.10 bubmorexa HOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannornaparst

16 Cnioco0OsI BeIpaXeHHST KOHIICHTPAITUN 210 bubmuorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3agau ¢ HCoJIb30BaHUEM

17 MOHATHUM ""MaccoBas J0JIst 210 Bbu6nmuoreka [JOK

https://m.edsoo.ru/785e¢0ab4
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18 Knaccudukanus 1 HOMEHKIaTypa 9.10 bubmmoreka [IOK
HEOPraHUYECKHUX BEIIECTB ' https://m.edsoo.ru/bf9e108d
CucrtemaTtuzanus 1 0000IIeHNe bubmuorexa [JOK

19 y 14.10
3HAHUU [0 TEME https://m.edsoo.ru/8d2c6a3a
KoHTposbHas paboTta 1mo Temam
"Ctpoenue aroMa. [lepuonnueckuii

20 3akoH U [leprnonnueckas cucrema 14.10 bubanorexka HOK
XAMHUYECKHX deMeHTOoB /1. 1. ' https://m.edsoo.ru/70a60aa4
Menneneesa", "CrpoeHue BeUiecTna.

Mmuoroo6pa3ue BeriecTs"
Knaccudukanmss XaMUIeCKUX peakiiii
B HEOPraHUYECKON U OPraHNYECKOU

21 XUMHUHU. 3aKOH COXPaHEHUsI MaCcChl 16.10 bubanorexa [HOK
BEIIECTB; 3aKOH COXPAHEHUA U ' https://m.edsoo.ru/6335cdd2
MPEeBpAICHHS] SHEPTUU TIPU
XUMHYECKHUX PEAKIIHIX
Tennosie 3 PEKTH XUMHUIECKUX

22 eakuuid. TepMoxumMuueckue 21.10 bubmorexa [TOK
PeaKHid. 1ep ' https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus o ypaBHeHUSIM

23 XUMHYECKUX PEAKIINN U 21.10 Brbmorexa [IOK

P ' https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPaBHCHHSIM
CKOpOCTh XUMHUUYECKOHN peakiuu, eé

24 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB. 23.10
Kartanu3 u karanuzatopsl

25 I'oMoOreHHsbIe ¥ reTepOreHHbIE peaKIuU 6.11

26 [TpakTrueckas padota Ne 1 mo Teme 11.11 bubanorexka HOK

"BriustHue pa3nudHbIX GaKTOpPOB HA

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKOM peakiun"

O6parumbie 1 HEOOpATUMBIE PEAKIIUH.

bu6mmoreka [IOK

27 11.11
XHUMHUYECKOE PAaBHOBECHE https://m.edso00.ru/30952f9b
[TpakTrueckas padota Ne 2 o Teme
)3 "Bnusinue pa3nuyHbIX GaKTOpOB Ha 1311 bubmmoreka [JOK
MOJIO)KEHNE XUMHUECKOTO ’ https://m.edsoo.ru/3bf34el7
paBHOBecus"
DAEKTPOJIUTHYECKAS JUCCOLMALIHS.
29 CI/IJ‘II)HI:)IG U ci1a0ble 3JI1[eKT :nnfm 18.11 Bubmorexa IIOK
p ’ ' https://m.edsoo.ru/5£766bdf
CreneHp nUCCOUAINN
MoHHOe npounsBeaeHune Boabl. Cpeaa
P A A Fi a bubmuorexa [JOK
30 BOAHbIX pacTBOPOB. BogopoaHbIi 18.11
https://m.edsoo.ru/3966ca89
nokasatenb (pH) pacteopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PacTBOPax 13.11 bubmorexa LIOK
p Hl p p ’ https://m.edsoo.ru/09d5a9bd
3JICKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme
32 "XHUMHUEeCKHE peaKIIi B pacTBOpax 18.11 Bubmorexa IIOK
P H p p ’ https://m.edsoo.ru/2e3daeb0
3JICKTPOJIUTOB
OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE
33 eakIuU. Baxxueiie oKUCIUTEIN U 18.11 Bubmorexa IIOK
PEAKIIHL. ' https://m.eds00.ru/56226060
BOCCTAaHOBUTEIHN
34 MeToa 31eKTpOHHOTO (3JEKTOHHO- 20.11 bubnuoreka [IOK
HOHHOT0) OajiaHca ' https://m.edsoo.ru/fb691387
15 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB 5 11 bubmmoreka [JOK
BEIIECTB ’ https://m.edso0.ru/93fb97d2
Bbubnnoreka [IOK
36 Pemenue 3aga4 pa3auyHbIX TUIIOB 25.11 1

https://m.edsoo.ru/5a859d16
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Bbu6nmuoreka [JOK

37 Pemenne 3amay pa3nuuHBIX THIIOB 27.11
A8t p https://m.edsoo.ru/5afa265d
Cucremarusanusa 1 00001eHne
38 3HaHUH 10 TeMe "XUMHUIecKne 2.12 Bubmorexa IIOK
| ' https://m.edsoo.ru/c161eb85
peakiuu
39 KonTtponsHas pabora o Teme 512 bubmmoreka [IOK
"Xumnueckue peakuuu" ' https://m.edsoo.ru/a8a0a930
ITonoxeH1e HEMETAIIOB B
[Teproauieckoi CUCTEME XUMUIECKIX
40 aneMeHToB /l. 1. Menneneesa u 4.12 bubmorexa [TOK
T A ' https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
dusznyeckre CBOMCTBA HEMETAIIIOB
AnoTponusi HEeMETaIoB (Ha IpUMeEpe
41 KHCIIOpoJia, cephl, (hocdopa u 9.12 bubmorexa [TOK
pOd, CCPEL, p ' https://m.edsoo.ru/ef92c¢91c
yriepojia)
4 Bomopon: nmonydenue, puzndeckue u 9.12 bubanorexa HOK
XUMHYECKHE CBOMCTBA. [ napu bl ’ https://m.edsoo.ru/0aa8f613
T"amoreHsl: HaX0XIEHHUE B IIPUPOJIE,
43 CIOCOOBI TOJTYYCHHS (1)1/131/15601111/16 " 11.12 bubmorexa [IOK
yi L ' https://m.edsoo.ru/4e223795
XUMHYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxuerue
44 KHCJIOPOACOIEpKaIlle COETUHCHUS 16.12 Bubmorexa IIOK
POACOAEpHalll A ' https://m.edsoo.ru/6b3255¢6
raJlJoreHOB
JlaGopaTopHbIe U TPOMBITIUICHHBIC
45 CIIOCOOBI TTOTyYEHUS TaJIOTEHOB. 16.12 bubanorexka HOK
[IpuMeHeHue rajJoreHoB U ux ' https://m.edsoo.ru/6971aca4
COCIMHEHU I
46 [TpakTuueckas padota Ne 4. Pemenue 18.12 bubmuorexa [JOK
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C-)KCHepI/IMeHTaJIBHBIX 3a4a4 I10 TEMEC
"T"anoreun!"

https://m.edsoo.ru/8b26fecd

Kucnopon: naboparopusie u
IMPOMBIIIJICHHBIC CHOCO6BI MOJIy4CHHA,

Bbu6nmuoreka [JOK

47 U3UYECKHUE U XUMHUYECKHUE CBOMCTBA. 23.12
¢ https://m.edsoo.ru/c8abc36a
O3oH. [IpuMenenue kuciopoaa u
030Ha
Bbu6nmuoreka [JOK
48 OKcHUabl U IEPOKCUIBI 23.12
A p A https://m.edsoo.ru/5¢8816a0
Bbu6nmuoreka [JOK
49 Pemenue 3agad pa3inyHbBIX TUIIOB 25.12
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxO0KJIEHHUE B IPUPOJIE,
50 CH(I))CO6BI MOJTy4YeHUS qf)nimecxne u 30.12 bubmorexa [IOK
i o ' https://m.edsoo.ru/46afael6
XUMHUYECKHE CBOICTBA
Bbu6nmuoreka [JOK
51 CepoBo0poI, CYJIb(OHUIBI 30.12
POBOZIOPOZL, CYTHHH https://m.edsoo.ru/7¢875999
Kucnopoacoaep:xaiiue coefuHEHNS
52 CepLI (p)CO6eHHIZ)CTI/I CBOICTB CEpHOI 13.01 Bubmaoreka LOK
bl p ' https://m.edsoo.ru/8cfa2548
KHACJIOTHI
[IpakTuueckas padora Ne 5. Permenue
53 3KCIEPUMEHTAIBHBIX 33124 II0 TEME 13.01 bubmuorexa LIOK
" P . f[ ' https://m.edsoo.ru/0afb05¢e4
Cepa u e€ coelMHEHUs
A30T: HaXO0XJAEHUE B IPUPOJIE,
54 CIoCcOObI TOJTy4eHHUS, PU3HMIECKUE U 15.01 bubanorexka [HOK
XHMUYCCKHE CBOMCTBA. AMMHAK, ' https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnoponcoaepxarniue CoeTMHEHUS
" o Bbubanorexa [IOK
55 aszora. OcoOEHHOCTH CBOMCTB a30THOM 20.01 nbmaorexa I

KHCJIOTHI

https://m.edsoo.ru/e2965afe
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[Ipumenenue a30Ta U €ro COEIMHEHUH.

Bbu6nmuoreka [JOK

56 20.01
AB3OTHBIC yIOOpEeHHS https://m.edso0.ru/129f5059
®docdop: HaAXOkKAECHUE B IPUPO/IE,

57 CrocoObI TOMy4YeHUs, PU3NIECKUE U 20.01 bubanorexka HOK
XUMH4YecKue cBoiicTBa. Dochuapl u ' https://m.edsoo.ru/9a6b43ec
dochun
Oxcunpl dhocdopa,

58 (bocq)f) c((l)) e(bxcz ue kucnotel. Conn 22.01 bubmorexa HOK

p I\[, prRatll ' ’ https://m.edsoo.ru/c7a2d429
dbochopHO KHCTOTHI

59 [Tpumenenue docdopa u ero 2701 bubmmoreka [JOK
coenuaeHuit. DochopHbie ynoOpeHus ' https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Perenue

Bbu6nmuoreka [JOK
60 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME 27.01
https://m.edsoo.ru/8175ac3f
"Azot u pochop u ux coenuHeHUS"
Yraepoa: HaX0KIEHUE B IPUPOJE,

61 QIOTPONHBIE MOAU(UKALINY; 29.01 bubmmoreka [IOK
buznyecKre 1 XUMUIECKIE CBOHCTBA, ' https://m.edsoo.ru/1eb19f%¢
pUMEHEHNE
Oxcup yriaepoga(ll), oxcn

62 e iy;(l\l;) \ (OJI)I:-HaH Kicnom u eé 3.02 bubmorexa HOK
YIIIepoa 4 ' https://m.edsoo.ru/dba58adf
conu

bu6mmoreka [IOK
63 P 3.02
CHICHHIE 3aRaT PASIITIHEIX THIIOB https://m.eds00.ru/6029b609
Kpemunii: HaxoXaeHNE B IPUPOE,
64 05000651 0JT eIfI/IH (bnsnzefmfe u 5.02 bubmorexa HOK
v 7 ' https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOHNCTBA
65 Oxkcua kpemausi(IV), kpemaneBas 10.02 bubanorexka [HOK

KHCJIOTa, CUIINKAThI

https://m.edsoo.ru/3170e7bl



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1

[IpuMeHeHye KpeMHUS U €ro

bu6mmoreka [IOK

66 coequHeHni. CTEKJ0, €ro Mojay4eHue, 10.02 https://m.edsoo.ru/393cdacO
BHUIIBI CTEKJIA https://m.edsoo.ru/5823cefb
Bbu6nuoreka [JOK
67 Pemenne 3amaq pas 0 12.02
HHCHH /1At PASIHHHEIX THIOB https://m.edsoo.ru/b624{801
68 CucrtemaTtuzanus 1 0000IIeHNe 17.02 bubmuorexa [JOK
3HaHuu 1o teme "Hemeramnnr" ' https://m.edsoo.ru/6e864db5
69 KoHnTtponbHas pabota mo Teme 17.02 bubnnorexa HOK
"HemeTamn!" ' https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yapTaToB KOHTPOJIbHON 19.02 bubmmoreka [JOK
paboTEI, KOPPEKLUS OMHMOOK ' https://m.edso00.ru/2b7¢9510
IlonoxxeHne MeTanjIoB B
[Teproauieckoi CUCTEME XUMUIECKIX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS 24.02 Bubmorexa IIOK
’ p ' https://m.eds00.1ru/9839c16¢
3JICKTPOHHBIX 000JI0YEK aTOMOB
METAJLIOB
OO6mue ¢puznyueckrue CBOMCTBa
72 MeTaiu1oB. IIpruMeHeHue MeTanIoB B 24.02 Bubmioreka LOK
P ' https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHHKE
7 CmuaBsl MetasuioB. Kopposust 3.03 bubanorexka [HOK
METaJlJIOB ' https://m.edsoo.ru/42b872¢e3
bu6mmoreka [IOK
74 P 3.03
CHICHUE 3a/1a1 Pas/IIHHbIX THIOB https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH PSJT HANIPSIKEHU N
75 MeTaiuioB. O0IIHe Crioco0bl 5.03 bubmorexa LIOK
- Lot ' https://m.edsoo.ru/94eb377a
MOJTyYEHUS] METAIIJIOB
76 OO61as xapakTepucTika MeTamuioB [A- 10.03 bubmmoreka [JOK

rpynnsl [leppoandeckoi cuctemMbl

https://m.edsoo.ru/e12¢26b3
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XUMHYECKHX 2J1eMeHTOB. Harpuii u
KaJIMii: oJy4eHue, pusnueckue u
XUMHUYECKHE CBOMCTBA, IPUMECHEHHE
IIPOCTBIX BEIIECTB U UX COCIUHEHUN

OO01mas xapakTepUCTHKa METAJUIOB
ITA-rpynns! Ileproanueckoit cucteMbl
XUMUYECKHX AJIEMEHTOB. Maruuii u

Bbu6nmuoreka [JOK

77 KaJIBIIMIA: TIoJydeHue, GU3ndecKkue u 10.03 https://m.edsoo.ru/7c3e49¢0
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUN

78 JKEcTKOCTh BOABI U CIIOCOOKI €& 12.03 Bbu6nmuoreka [JOK
YCTPAaHEHHUS https://m.edsoo.ru/c74bfac9

79 AnroMuHUHR: Iony4YeHue, (pu3ndeckue 17.03 bubanorexa [HOK
Y XMMUYECKUE CBOMCTBA, IPUMEHEHHUE https://m.edso00.ru/0e79b266
AmMdoTepHbIe CBOMCTBA OKCHU/IA U

20 TUJPOKCHIA ATTFOMUHMS, 17.03 bubanorexka [HOK
TAIPOKCOKOMILIEKCHI AITFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE

81 Pemenue 3aga4 pa3amyHbIX TUIIOB 19.03
[IpakTuueckas padora Ne 7. Permenue

82 AKCIIEPUMEHTAIBHBIX 3334 110 TEME 24.03 Bubmuoreka LOK

https://m.edsoo.ru/27a4af43

"MeTaisl TIIaBHBIX OArpyHn”
OO6m1as XxapakKTepUCTUKA METAIIIOB

23 no6ouHbIX moarpynn (b-rpymm) 24.03 bubanorexka [HOK
[Iepronnueckoit cucTemsl https://m.edsoo.ru/610d7431
XUMUYECKHUX 3JIEMEHTOB

24 dusnvecKkue U XUMUYECKUE CBOMCTBA 26.03 bubmuorexa [JOK

XpOMa U €ro COeIMHEHUMN, UX

https://m.eds00.ru/991 1bef3
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IIPUMEHEHHUE

Baxwuelime coenMHEeHUs] MapraHia.

bu6mmoreka [IOK
85 Ilepmanranar Kamus, ero 7.04
p g https://m.eds00.ru/039d69c8
OKHUCJIUTENILHBIE CBOHCTBA
dusnueckre 1 XUMHYECKHE CBOMCTBA
86 Jkejre3a 1 ero coenuHeHud. Ilonyuenne 7.04 bubmorexa LIOK
a ’ yi ' https://m.edsoo.ru/1b7f8741
Y IpUMEHEHHUE CIIJIaBOB JKelie3a
dusnueckre 1 XUMHYECKHE CBOMCTBA
87 MeIM U €€ coeqUHEHNI, nX 9.04 Bubmorexa IIOK
a a ’ ' https://m.edso0.ru/2bc0f954
MIPUMEHEHUE
dusnyeckue U1 XUMUYECKUE CBOMCTBA
28 IIMHKA ¥ €r0 COeIUHEHHUH, NX 14.04 Bbubnmuoreka [JOK
npuMeHeHue. ['uapoKCOKOMILIEKCHI ' https://m.edsoo.ru/b1{2beal
LIUHKA
[IpakTuueckas padora Ne 8. Pemenue
bu6mmoreka [IOK
89 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME 14.04
" " https://m.edsoo.ru/a6e352¢ea
MeTtasl TOOOYHBIX MTOATPYIIT
bu6mmoreka [IOK
90 Pemenue 3amau pa3auuHbIX TUIIOB 16.04
Aatp https://m.edsoo.ru/a8b83d&3
O0001IeHrEe U cCHCTEMATH3AIINS
91 W3yUYEHHOI'0 MaTepHuaa 1o TeMe 21.04 bubmorexa LOK
" i " P ' https://m.edsoo.ru/e91{e975
Mertamisl
9 KoHnTtponbHast pabota mo teme 21.04 bubanorexka HOK
"MeTamib" ’ https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yapTaToB KOHTPOJbHON 23.04 bubmmoreka [JOK
PaboThI, KOPPEKLKS OMIUOOK ' https://m.edsoo.ru/9ebff2fd
Ponb xuMnu B o0ecrieueHun
94 28.04 bu6mmoreka [IOK

YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA.

https://m.edsoo.ru/080fe 10
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[TonsaTHE 0 HAYYHBIX METOJAX
HCCJIEIOBAaHUSI BEIIECTB

Haquble MMPUHIHIIBI OPraHu3aluu

95 XAMHYECKOTO MPOU3BOJICTBA. 1 28.04 bubanorexka HOK
[TpoMbIneHHBIe CIOCOOBI TOTYyYEHUS ' https://m.edsoo.ru/2e45a44f
Ba)XKHEUIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE

96 OKPYJKAIOIIEH Cpeibl U €T0 1 30.04 bubmmorexa IOK

Py Hien cpe ’ https://m.edsoo.ru/9f11bf51
IIOCIICICTBHS

97 XuMHS ¥ 3I0POBbE UETOBEKA. 1 5 05 Bbu6nmuoreka [JOK
JlexapCTBEHHBIE CPENCTBA ' https://m.edso00.ru/a6552721

98 Xwumug nuiny. Poias xumuu B | 5 05 Bbubnmuoreka [JOK
o0ecrieueHn MUIEeBOil 0€30IIaCHOCTH ' https://m.edsoo.ru/1f7b5bd2

99 KocMmernueckue u napdromepHbie 1 2 05 bubanorexka [HOK
cpeacrtsa. beiToBas xumus ' https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENBCTBE. BaxHeiime

100 CTPOUTEILHBIE U KOHCT HOHHEBIC 1 12.05 bubmmnorexa IOK

P PyKIl ’ https://m.edso0.ru/61e69003
MaTepHaIbl
XUMHUS B CEIIBCKOM XO3SHCTBE. Eu6 [IOK
nOInoTeKa

101 0] 1 12.05

PIAHITHECKUE H MUHCPAILHBIC https://m.edsoo.ru/fd39587d
yInoOpeHust

102 CucreMaru3anus u 00001IeHE | 14.05 Bbu6nmuoreka [JOK
3HAHUM T10 TeMe ' https://m.eds00.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHMS K MPEeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeAHEro 0011ero
o0pa3oBaHus

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAECT:

1.1

OCHOBOTIOJIAraolue MOHATUS (XUMHYECKHH AJIEMEHT, aTOM, H30TOIIbI,
AJICKTPOHHAS 000JI0YKa aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIIA aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTroma, HWOH, MOJIEKyJa,
BAJICHTHOCTb, ANIEKTPOOTPHUIIATENILHOCTb, CTETEeHb OKHCIICHHS,
XUMHUYECKass CBS3b (G- WU T-CBSI3b, KpaTHBIC CBSI3HM), THOpHUIW3AIUS
aTOMHBIX oOpOuTasell, KpHCTaIMYecKass pemeéTka, MOjb, MOJSApHas
Macca, MOJSIpHBIA 00BEM, MOJNSpHAs KOHIIEHTPALUs, PacTBOPHI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIAPATHI, YIIIEPOIHBIH
CKeJeT, (YHKIMOHaJbHAsl TpyMMa, paguKai, H30Mepbl, CTPYKTypHas
dopmymna,  um3zomepus  (CTpyKTypHas,  TeoMmeTpuueckas  (umc-,
TPaHCU30MEpHs), TOMOJIOTUYECKUH ps, TOMOJIOTH, YIJIEBOIOPOJIBL,
KHCIIOPOJI- U a30TCOJEpIKAIIUe COCTUHEHHS, OMOJOTHYECKH aKTHBHbBIE
BelecTBa (yrieBObI, KUPHI, OCTKH), MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COCTUHEHNUS, KPEKUHT, pUGOPMHUHT, THITHI
XUMHAYECKHX PpeaKIuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30- U
SHAOTEPMUYECKHE, PEaKIIMM HOHHOTO OOMEHa, TOMO- U Te€TE€pPOreHHbIE,
oOpaTuMble ¥ HEOOpaTUMBIE), PACTBOP, AJICKTPOIUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMALNS, CTETIEHb AMCCOLMAINH, OKUCINTED,
BOCCTQHOBUTENIb,  DJEKTPOJIU3, CKOPOCTh XUMHUYECKOM  peaKIuu,

XUMHUYECKOE PABHOBECHE)

1.2

TeOpI/II/I U 3aKOHBbI (TeOpI/IH XUMHUYECCKOT'O CTpOGHI/I}I OpI‘aHI/I‘IeCKI/IX
BemiecTB A.M. byTiepoBa, Teopusi 3JIEKTPOJUTUYECKON IHCCOIMALINH,
[Tepuonnueckuit 3axkoH /.M. MenneneeBa, 3aKOH COXPaHEHHsI MAcCChI),
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3bIK XUMHUHU, MHPOBO33PEHUECKHUE
3HaHHUA, JCKAINIMC B OCHOBC INIOHUMAaHUA HpI/I‘II/IHHOCTI/I U CUCTEMHOCTHU
XUMUYECKUX SIBJICHUW, COBPEMCHHBIC TMPEACTABICHUS O CTPOCHUH

BElIeCTBa HA AaTOMHOM, MOJICKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MMpEaACTaBICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TCPMOAUHAMHUYCCKUX n KHMHCTHYCCKHUX 3aKOHOMCPHOCTSX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PAaBHOBCCHHU, JUCIICPCHBIX CUCTCMAX

1.4

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHUSA O CBOﬁCTBaX, COCTaBC, IIOJIYUCHUHU U
0e30ImacHOM HCIIOJIb30BaHNU BaKHEHIITHX HCOPTaHUYCCKUX n
OpraHn4YCcCKUX BCHICCTB B GBITy n HpaKTquCKOﬁ ACATCIIBHOCTH

YCJIO0BCKAa

1.5

oOuiyie HaydHble NMPUHIUIBI XMMHUYECKOTO MPOM3BOJACTBA (Ha MpuMepe
MIPOM3BOJICTBA CEPHON KHUCIOTHL, aMMHakKa, MeTaHoja, IMepepadoTKH

HeTH)

CdopmupoBaHHOCTH YMEHUIA BHISBIISTH:

2.1

XapakTepHble TPU3HAKM M  B3aMMOCBA3b HW3YUYEHHBIX TOHATHUH,
MPUMEHATh COOTBETCTBYIOIIME MOHSATUS MPU OMNHUCAHUM CTPOCHUS U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U UX IPEBPALLECHUN

2.2

B3aUMOCBS3b XUMHUYECKUX 3HAHUM C MOHATHSAMHU U TPEACTABICHUSIMU
JIPYTUX TPEAMETOB JUIsi 00Jiee OCO3HAHHOTO TMOHUMAaHUSA M OOBSICHEHUS

CYUTHOCTH MaTepuaibHOrO €MHCTBA MUpA

ChopmMrpoBaHHOCTH YMEHHSI HCIIOJIb30BATh:

3.1

HaAaMMCHOBAaHUsA XHWMHYCCKHX COCI[I/IHGHI/Iﬁ MCXKAYHApOAHOI0 COmo3a
TGOpGTH‘IGCKOﬁ u HpHKHaﬂHOﬁ XAMHU W TpPUBUAIIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIUXCA K H3YUCHHBIM KJacCaM OpPraHUYCCKUX U

HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

32

XUMHUYECKYI0 CHUMBOJHMKY JUISI COCTaBICHHMS (OPMYJI HEOPTaHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

1 CKEJIETHBIX ) (POPMYJT OpraHUYECKHUX BEIIECTB

CopMUpOBaHHOCTH YMEHHS KJIACCHU(DHUITMPOBATD:

4.1

HCOPraHM4YCCKUE BEHICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAaHHs H

KPUTEPHU IS KJIAaCCU(PUKAIINY N3y4aeMbIX XUMUYECKHX O0BEKTOB

4.2

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHHA U

KPUTEPHU IS KITAaCCU(PUKAIINN N3y4aeMbIX XUMUYECKHX 00BEKTOB

4.3

MO Pa3IMYHBIM TPU3HAKaM (YHCITy W COCTaBy PEarupyrolMX BEIIECTB,
TeroBoMy 3(PQeKTy peaknuu, W3MEHEHUIO CTEleHed OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTaanu3aTopa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTEPU30BaTh JJCKTPOHHOE CTPOCHHE
aToOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSHMHM) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonos Ilepunonnueckoit cucremsr . 1.
MGHI[eHeeBa 1 UX BAJICHTHBIC BO3MOXHOCTH, I/ICHOJIB?)y}I IIOHATHUA S-, P

d-31eKTpOHHBIE OPOUTAIIN, SHEPTETUYECKHE YPOBHH




ChopMupoBaHHOCTH yYMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHX SJIEMEHTOB M OOpa3yeMbIX UMM COCIMHEHHUH IO

nepuoaM U rpynmnam

ChopMUpPOBaHHOCTh YMEHHSI COCTAaBJIATH YPABHEHUS XHMHYECKUX

peaxkuuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHNTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/II\/'I IMOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHA

7.2

YpaBHEHUSI pEaKIUi pa3IWYHBIX TUIIOB; IOJHBIE U COKpalIEHHbIE
YpaBHEHHUsI peaklUii HOHHOTO 0OMEHa, YUUTHIBas YCIOBHUS, MPU KOTOPBIX

OTHU pC€aKUU UAYT 10 KOHIA

7.3

peakmuii THUAPOIH3a, PEaKIMi KOMIUIEKCOOOpa3oBaHUsl (HAa MpUMeEpe

TUAPOKCOKOMILIEKCOB ITUHKA U aTFOMUHMS)

CdopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBUCHUMOCTH PEAKIMOHHOMN
CIOCOOHOCTH OpraHMYECKUX COCOUHEHWH OT KpPAaTHOCTHM U TUMA
KOBaJICHTHOM CBSI3M (G- U T-CBSA3M), B3aUMHOTO BIIMSHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJaX, a TaKXKe OT OCOOCHHOCTEH peanu3aiiy pa3InyHbIX

MEXaHU3MOB MPOTEKAHMsI peaKLuil

8.2

XapaKTCPHBIC XHWMUUYCCKHC CBOMCTBaA BCIHICCTB COOTBCTCTBYIOIIUMU

JKCIIEPUMEHTAMU U 3aIIUCAMH YPAaBHEHUM XUMUYECKUX PEAKLIUN

ChopmupoBaHHOCTE YMEHHUS XapaKTEPH30BaTh COCTAB U BaKHEHUIIHE
CBOMCTBa BENIECTB, MPUHAICKAIIUX K ONPENEIEHHBIM KiaccaM |
rpynmnaM coeIMHeHuM (IIPOCThIe BEIIECTBA, OKCUJIbI, TUIPOKCHUIBI, COJIH;
YTIEBOAOPOABI, TPOCThIE d3(PUPBL, CIUPTHI, (DEHOIIBI, aJTbACTUIbI, KETOHBI,
KapOOHOBBIC KHUCIIOTBI, CIOXKHBIE 3(UPBI, KHUPHI, YTIEBOJIBI, AMHUHBI,

aAMUHOKUCIIOTBI, OETTKN)

10

ChopMupOBaHHOCTH YMEHHUS TPOBOAMUTH PACUETHl 10 XUMHUYECKUM
dopMynaM M ypaBHEHHMSIM XMMUYECKHX PEaKIHMi C HCHOJIb30BAHUEM

(U3UIECKUX BEJTUYHH:

10.1

Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJTHO
U3 UCXO/IHBIX BEIECTB JTAaHO B BUJE PAcTBOpA C ONPEACIEHHON MacCOBOM

J0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW WM 00BEMHOM J10J1H, BBIXO/Ia MPOJAYKTA PEaKIIUU

10.3

TEIUIOBOTO AP eKTa peakui

10.4

00BEMHBIX OTHOLLIEHUI T'a30B

10.5

M0 HaXOXKJICHUIO XUMUYECKOU (POpPMYITBI BElIecTBa




11

Brnanenue cucremMoil 3HaHMI O METOJAX HAYYHOTO MO3HAHUS SBJICHUU
MPUPOBL, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHE MPUMEHSTh
ATU 3HAHUS MPU SKCIEPUMEHTAIBHOM HCCIEAOBAHUM BEIIECTB W A
OOBSCHEHHUS] XHUMHUYECKUX SIBJICHHHA, HMMEIONIUX MECTO B TMPHUPOJIE,

HpaKTHHGCKOﬁ JACATCIIBHOCTHU YCJIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

12

ChopmMupoBaHHOCTh yMEHHSI TPUMEHATH (HMCIOJB30BaTh) 3HAHUS O
COCTaBE U CBOWCTBAaX BEIIECTB Ul DJKCIIEPUMEHTAIBHOM IPOBEPKU
TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XHMHUYECKUX
peakiuii ¥ TPOTHO3ZUPOBAHUSA BO3MOXKHOCTEH HX OCYILECTBICHUS;
CUCTEMHbIE XMMHUYECKHE 3HAHMS Uil OOBSICHEHUS M MPOTHO3UPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; s HPUHATUA

IPaMOTHBIX PEIIeHUH MPOOJIeM B CUTYAIUAX, CBSI3aHHBIX ¢ XUMHEH

13

ChopMupOBaHHOCTh YMEHHUS IUIAHUPOBATH M TPOBOAUTH XUMHUYECKUH
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPTraHWMYECKUX U
OpPTaHUYECKUX BEIIECTB, KAYECTBCHHBIC pEAKIHUU  YIJIICBOJOPOIOB
Pa3IMYHBIX KIJIACCOB M KHUCIOPOICOICPIKAIIUX OPTaHUMUYECKUX BEIIECTB,
pelnieHue IKCIIEPUMEHTATBHBIX 3amaq o pacro3HaBaHUIO
HEOPTaHWYECKUX M OPraHWYECKHX BEIIECTB) C COOJIOJICHHEM IPaBHII
O0e3zomacHOTO  OOpamieHWsi ¢  BeImeCTBaMH W J1abOpaTOpHBIM
obopynoBanueM; (HOpMyITHPOBATH IENIM UCCIICTOBAHUS; TIPEICTABISTH B
paznuuHOi  (opme pe3ydabTaThl dAKCICPUMEHTA, AaHAIU3HPOBATh U

OILICHUBATh UX NOCTOBEPHOCTH

14

ChopMupoBaHHOCTH YMEHHSI OCYIIECTBISITH IEICHANPABICHHBIA MOUCK
XUMHUYECKON WH(OPMAILIUK B PA3IUYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-
Hay4JHas JIUTepaTypa, CpeACTBa MacCOBOM MH(oOpMaIuu, ceTh IHTepHeT 1
Apyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opmanuio,
nepepabaThiBaTh €€ W MCHOJb30BaTh B COOTBETCTBUHM C ITOCTaBICHHOM

y4eOHOM 3amaueit

15

ChopMupoBaHHOCTH ~ yMEHHUSI MPOrHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBAaTh HMH(OPMAIMIO C TIO3UIMA SKOJOTUYECKOW OE€30MacHOCTH
MOCTIC/ICTBUI OBITOBOM W TPOU3BOJCTBEHHON JESITEIHHOCTH YEIOBEKa,
CBSI3aHHOW ¢ TmepepadoTKOM BemecTB; C(HOPMHPOBAHHOCTH YMEHUH
OCO3HaBaTb  OMACHOCTb  BO3JEHCTBUSI HA  JKHUBbIE  OpPraHHU3MBI
OIpeNIeIEHHBIX BEIIECTB, IOHMMAs CMBICHI T[IOKa3aTels MpeaeinbHOI
JOMyCTUMOW KOHIICHTpAIlUM, W TOSACHATH HAa MPUMEpPax CIOCOObI
YMEHBIICHUS ¥ IPEIOTBPALICHUS UX BPEIHOTO BO3JECHCTBUS HA OpraHU3M

YCJIOBCKa




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
IO XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Crpoenne BemniectBa. CoBpeMeHHasi MOJEIb CTPOEHHUs aToMma. Pacmpenenenue
AJNIEKTPOHOB IO JHEpreTHueckuM YypoBHAM. Kilaccupukanus XuMHUYECKHX
a51eMeHTOB. OCOOEHHOCTH CTPOCHHUS SHEPTeTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXJAEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs

KoH(uUrypaius aroma. BaieHTHbIE AIEKTPOHBI

1.2

[lepuonnueckas cucrema xumuyeckux odiemeHtoB .M. Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUW I10
nepuoiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[I/IHGHI/II\/'I, BBICHIUX OKCUIAOB U THAPOKCHUIOB

1.3

BanenTtHoCcTh. DnekTpooTpuLaTeNbHOCTh. CTENEHb OKUCIIEHUS

1.4

Bunbsl xuMudeckoli CBs3M (KOBaJIeHTHAs, MOHHAS, METAJNIMYECKasi, BOJIOPOIHAS)
1 MEXaHU3MBI €€ 00pa3oBaHus. MeXMOJEKYISIpHBIC B3auMOieicTBUs. BemecTra
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTpPO€HHUs. THUIbl KpHUCTaNIMYECKUX

pelméToK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKU

1.5

XumMuueckas peaxuus. Knaccudukamms XUMHYECKUX peakuuii B

HEOPraHUYECKOU U OPraHUYECKON XMMUU. 3aKOH COXPAHEHHS MacChl BEILIECTB

1.6

CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

TemnnoBbie 3¢ HEeKTh XMMUYECKUX peakiuil. TepMoXuMHUyecKre ypaBHEHHS

1.8

OOpatumble peakuuu. XuMHU4Yeckoe paBHOBecue. DakTopbl, BIHAIOIINE Ha

cocTosiHue xumudeckoro pasHoBecus. [Tpunuun Jle [latense

1.9

DnexTponutuueckas auccoruanus. CuibHble U crnabbie snekTponuTsl. Cpena
BOJHBIX pPACTBOPOB BEIIECTB: KHCNas, HeWTpanpHasi, IienoyHas. CreneHb

nucconuanu. Peaknuu HOHHOT0 0OMeHa

1.10

IMaaponus coneit. MornHoe npousBeaeHue Boasl. Bomopoauerii mokazatens (pH)

pacTBopa

CriocoObI BbIpaskeHUsI KOHIEHTPALMK PAaCTBOPOB: MaccoBasi A0Jsl paCTBOPEHHOTO
BEILIECTBA, MOJSIpHAs KOHUEHTpanus. HachlllleHHble W HEHACHIIICHHbIE

pacTBOpBL, pacTBOPUMOCTh. Kpucramioruaparsl

1.12

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pCaKkmuu. HOBQI[GHI/IG BCIICCTB B Cpclax C

pa3HbIM 3HaueHueM pH. MeTtobl anekTpoHHOro OanaHca




1.13

DNEeKTPOIN3 PaCTBOPOB U PACILIABOB COJIEN

OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccudukanus HeopraHnueckux coeuHeHnil. HoMeHkaTypa HeopraHn4eckux

BEILIECTB

2.2

XUMHUYECKHUE CBOWMCTBA BAKHEHIIMX METAUIOB (HATPHM, Kalud, KaJbIUi,
MarHui, aJlOMUHUN, ITUHK, XpPOM, KeJIe30, MeIb) U uX coeauHeHuit. OOmue

CITIOCOOBI IMOJIY4YCHH MCTAJIJIOB

23

XWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpPBI, a30Ta,
dbochopa, yrimepoma W KpEeMHHUS) MU HX  COEAUHEHUH  (OKCHIOB,

KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJAHBIX COCTUHEHUN )

24

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, MPUHAIJICIKAIINX K Pa3JIMYHBIM

Kj1accaM

2.5

#H#HPart## nenTrUKaus HEOPraHUUECKUX coeMHeHN. KauecTBeHHbBIE

pCaKkuu Ha HCOPraHNYCCKUC BCUICCTBA U NOHLL

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE ITIOJIOXKCHUA TCOpHUU XUMHNYCCKOI'O CTPOCHUMA OpraHu4CCKUux
coequHennii A.M. BytiepoBa. YTriepoaHblil CKEIET OpPraHU4eCKOW MOJICKYJIBI.
KpaTtHOCTP XUMHUYECKON CBS3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpUAM3AIUIN
opOuTaneii aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

crtpoeHus Mosuekyi. ['omonoru. I'omonornueckuii psan. MzoMepus u n3oMepsl

3.2

[lonsatue o  ¢yHkuuoHanpHOW  rpynme.  OpueHTanmoHHBIE  3(PQEKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kinaccudukanuym oOpraHuYeckux BemiecTB. Homenkmartypa
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKas) U TpUBHUAJIbHBIE Ha3BaHUS

BayKHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BEIICCTB

3.4

CBoOOHOpaIUKAIBbHBIH W HMOHHBIM MEXaHW3Mbl peakiuu. I[loHsTHEe O

Hykaeoduie u snekrpodune. [Ipapmio MapkoBaukona. [Ipasuio 3aiiiieBa

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA AJKAHOB: raJIOTEHUPOBAHUE, JETUAPUPOBAHUE,
TEPMUYECKOE PAa3JIOKEHUE, KPEKHHI, Hu3oMmepuszanus, ropenue. Ilomyuenue
ankaHoB. lluxnoankanel. Cneun¢puka CBOICTB IMKJIOATKAHOB C MaJlbIM

pasMepoM IukIa. Peakiuu mprcoeIMHEeHNs U PaJuKaTIbHOTO 3aMEIICHHS

3.6

AnkeHbl. XUMHYECKUE CBOMCTBA: peakUUU MPHUCOCIUHEHHs (TaJOreHUpPOBAHUE,
TUAPUPOBAHUE, TUIPOTralOTeHUPOBAHUE, THIpaTallus), TOPEHUs, OKUCICHHS U
nonuMepuzaui. [IpomblieHHble M Ja0OpaTOpHBIE CIOCOOBI  MOJIyYEHUs

AJIKCHOB

3.7

AJKagueHbl. XMMHUYECKHE CBOWMCTBAa AQJIKaJUEHOB: PEAKIUU MPUCOCTUHEHUSA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHMs U noaumepusanuu. Ilomyuenue




AJIKaAUCHOB

3.8

AnkuHbl. XMMUYECKHUE CBOMCTBA: PEAKIIMU MPHUCOCTUHEHUS (TaJOTeHUPOBAHUE,
THIPUPOBAHUE, TUIpATAIUs, THIPOTAIIOTEeHUPOBAaHKUE) KaK CIoco0 MOydeHus
MIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3amemenus. I'openue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHU JUIS CBaApKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie aliCTHUJICHa

3.9

Apenbl. XWMHYECKHE CBOWCTBa O€H30J1a: peakIUu  AJIEKTPO(PHIBHOTO
3aMeIIeHus, TNPHUCOEAWHEHHsI (TMIpPUPOBaHUE, TaJoreHupoBaHue). Peaxius
ropenusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Tomyousa. [lomydenue Oenzoua.
OcoOCHHOCTH XWMHUYECKHX CBOMCTB cTHposa. [lommmepusaius cTupoa.

CriocoOsl MosTydeHus U NpUMEHEHUE apOMaTHYECKUX YIIIEBOI0POIOB

3.10

Crouptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME €  HAaTpUeM KaK CIOCOO0  YCTaHOBJEHHUS  HaJU4Ud
THAPOKCOTPYIIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCO0  IMOJyYCeHHUS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peaknus ropeHus.
[lonydyenue »oTaHoONa: peakuuss OpOXKEHHS TUIIOKO3bl, TUApATallus HSTUJICHA.
DTUICHIJINKOb U TIMLUEPUH KaK IMPEeICTaBUTENM NMPEAETbHBIX MHOTOaTOMHBIX

CIIUPTOB

3.11

®denon. XuMHUYECKHe CBOWMCTBa (heHONa (peakiuu C HATpUeM, THAPOKCHIOM

HaTpusi, Opomom). [lomyuenue penona

3.12

AJIB,Z[@I‘I/I,Z[LI. XHUMHUYECKHE CBOMCTBA MNPpCACIbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO TPYMIy (peakuusi «cepeOpsHOro
3epkaiay, B3aumoaeicTeue ¢ ruapokcuaoM menu (II). [Momyuenue npeaenbHBIX
aIbJIETUJIOB: OKHCIEHUE CHOUPTOB, TUApaTalus aleTuieHa. AIIeTOH Kak

npeaACTaBUTCIIb KECTOHOB. OcobeHHOCTH pCaKkuu OKUCIICHUA allCTOHA

3.13

KapOoHOBBIE KHCIOTHI. XHWMHUYECKHE CBOMCTBA MPEIEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBOHCTB MypaBbUHOW KUCIIOTHI.
HOHY‘-IGHI/IG HpelleJIBHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCIICHUC
QIIKaHOB, AJIKEHOB, TIEPBUYHBIX CIUPTOB, aJIbJIETHAOB. Briciiue mpenenbHble U

HCMIPCACIILHBIC Kap60HOBBIe KHCJIOTHI

3.14

Cnoxnbie 3hupbl u Kupbl. CrHocoObl TONYYEHUS CIOXKHBIX A()HUPOB.
OOparumMocth peakiuu sTepuduranuu. [IpuMeHeHHe CIOXHBIX 3(PHPOB B
NUIIEBOM M map(roMepHON HPOMBIINIICHHOCTH. JKUpPBI Kak CIOKHBIE 3(UpPHI
TJIMIEpUHA W BBICIIUX KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWCTBA KHPOB:
THIPUPOBAaHUE, OKUCIEHUE. [HWApONM3, WM OMBUICHHE, JKUPOB KakK CII0CO0
MPOMBIIIJICHHOTO TOJYYEHHUsI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MbBUIA Kak

COJIM BBICHINX Kap6OHOBI>IX KHUCIIOT

3.15

XWMHYECKHUE CBOMCTBA [IJIIOKO3Bl: PpEAaKUUU C Yy4aCTUEM CIIMPTOBBIX H




aJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAUEHUE B KU3HEIEATEIBHOCTH OpraHusma. Jlucaxapuisl: caxapos3a, MajabTO3a.
BoccranaBnuBamoomue U HEBOCCTaHaBIMBAIOIIME aucaxapuisl. [uaponus
nucaxapunoB. [lonucaxapuael: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, IJIMKOTreéHa W ILeJuItoso3bl. Pu3nueckue CBOHCTBA Kpaxmaiaa u
LEJUTI0N03bl.  XUMHMUYECKHE CBOMCTBA Kpaxmaja: THApPOJIN3, KadeCTBEHHas
peakuus ¢ MOJOM. XHMMHUYECKHE CBOMCTBA LEJUIIONO3bL: THUAPOJIN3, MOTyYCHHE
a¢upoB 1eTrONO3bl.  [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYe€CKHE OCHOBAHUSI: PEAKIMU C BOJOH, KUCIOTaMHU,
peakuuss TOpeHHs. AHUIUMH KakK MPEACTaBUTENb apOMAaTHYECKUX aMUHOB.
XUMHUYECKHE CBOWCTBA aHWJIMHA: B3aUMOJCUCTBHE C KHUCIOTaMH, OpOMHOIA
BOJIOM, okucieHue. [lonmydeHue aMMHOB QJIKWJIMPOBAHHEM aMMHUaka U

BOCCTAHOBJICHHEM HUTPOIIPOU3BOIHBIX YIIIEBOJOPOIOB

3.17

AMMHOKHCIOTBI U O€nKH. AMMHOKHUCIOTHI Kak aM(OTepHbleé OpraHMYeCKHe
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasymomue Oenku. XHUMHUYeCKHue
CBOHCTBa OEJIKOB: TUIPOJIU3, JCHATYpalus, KaueCTBEHHBIC (LIBETHBIC) PEaKINH

Ha OenKun

3.18

CrpoeHue M CTPyKTypa MOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHus: MouyieKyd. OCHOBHBIE CIOCOOBI TOJYYEHHUS BBICOKOMOJIEKYISIPHBIX
COEIMHEHMI: peakIuy MOoJUMepU3ali U MoJuKoHAeHcanuuu. Knaccudukanus

BOJIOKOH

3.19

#HH#HParH# nenTnukanus opraHmuecKux coeuHeHuil. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paClIO3HABAHUC OPTaHUYCCKUX BCILICCTB

3.20

['enernueckas cBs3b MEKY KJIaCCaMU OPTaHUYECKUX COCTUHEHUN

XUMUS U )KU3HD

4.1

Xumus B TIOBCeIHEBHOM xku3HU. [IpaBmma OezomacHOW paboOThI C E€IKUMH,

TOpHOYMMHU U TOKCUYHBIMHU BEIICCTBAMU, CPEACTBAMU OBITOBOM XUMHH

4.2

Xumus U 310pOBbe. XUMUS B MEAULIUHE. XUMUS U CEJIBCKOE X035MCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTH. XUMHsI U SHEPreTUKa: MPUPOIHBIA W TOMYTHBIH HEePTIHON
ra3bl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH u e€ mepepadboTka (MPUPOIHBIC

VCTOYHUKH YTIJIEBOIOPOJIOB)

4.3

XuUMHST ¥ DIKOJOTUS. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelpl U €ro
nocnenctBus. Oxpana ruapocdepsl, TOUYBBI, aTMOchepsl, (GIopsl U GayHbl OT
XMMHYECKOTO 3arps3HeHus. [Ipobimema OTX0M0B M MOOOYHBIX MPOIYKTOB.

AJ'II)TepHaTI/IBHBIe HNCTOYHHUKHU SHECPTHUU

4.4

O6H_II/IC MMpEACTABICHUA O IMPOMBIINIJICHHBIX crocobax IMOJIYYCHHUA XHUMHYCCKHUX




BElIeCTB (Ha TMpUMEpe MPOM3BOJACTBA aMMHAaKa, CEpHOW KHUCIOThHI). UEpHas u
uBetHas  metauryprus.  CTEKs0 UM CWIMKaTHasg  ITPOMBIIUICHHOCTb.
[IpombinieHHas  opranuudeckas  xumusa.  CpIpb€ I OpraHUYECKOH

IMPOMBIINIJICHHOCTH

HH#Par##H# Tunbl pacy€THBIX 3a/1a4

5.1

###Par###PacuéTel Macchl BelecTBa WM 00bEMa Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WM 00bEMY OHOTO U3 YUACTBYIOIINX B PEAKIIUU

BCIICCTB

5.2

#H#HPar#Ht#PacuéTel TemoBoro 3pdexTa peakuuu

53

#H#HPar#t#PacuéTel 00BEMHBIX OTHOIICHHUN T'a30B MPU XUMHUYECKUX PEAKIIHAX

5.4

HH#HPar#Ht#Pacuérel Macchl (00bEMa, KOIMYECTBA BEILIECTBA) TPOLYKTOB

peaKIu, €ClIi OJHO W3 BEIIECTB IaHO B N30BITKE (MMEET MMPUMECH )

5.5

HH#HPar#Ht#Pacu€Tel MaccOBOI MM 0OBEMHOM 10U BBIXOA MIPOAYKTA PEAKIHH

OT TCOPETUYCCKHU BO3SMOXKHOI'O

5.6

#H#HPar#t#Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTa PEaKIUH,
€CJIM OJIHO M3 BEIIECTB JaHO B BUJE pacTBOpPA C OMPEACIEHHON MacCCOBOM JT0IEH

PacTBOPEHHOIO BELIECTBA

5.7

HH#Par##H#Pacd€Thl ¢ HCTIOJIB30BAaHUEM MOHITUH «MacCOBasi AOJIA», «MOJISIpHAS

KOHIICHTPALIUS», «PACTBOPUMOCTB)»

5.8

###Par###Hax oxxieHre MOJIeKyIsIpHON (DOPMYJTBI OPraHMYECKOTO BEIIECTBA M0
€ro INIOTHOCTH MU MAaCCOBBIM AO0JIAM 3JICEMCHTOB, BXOAAIIUX B €I'0 COCTAaB, UJIN I10

IIPONYKTaM CTOPaHUs




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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