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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuon 1o 2025 rona» (Pacnopsoxenue IIpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouiabHOrO0 O00ydYeHHs, MpHU3BaHO obecrneunuTb oO0IEe00pa3oBaTENbHYI0 |
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISE€TCA OAHON U3 MPUOPUTETHBIX TUCIUTLINH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SIBIISIIOTCS CJIEIYIOLIUE BBIMOJHIEMBIE MPOTrPaAMMOM TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0Oy4yeHus, BOCIIUTAHUS U PA3BUTHUS O0YUaIOIINXCS CPEACTBAMHU MPEAMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJ0B K (OPMHUPOBAHHUIO COJEPIKATEIBHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHE, 00s3aTEIHHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL U3YUYEHUS OTACIBHBIX TEM,

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE ¢ YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBApUAHTHOMN) COCTABIISIIOLIEH COZEpKaHUs y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTU €  MOCIEAYIOIIUM  3TaloOM  TOJYYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  PACIIUPEHUE W  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax npodeccruonamsHOro oopazoBanus. Hapsmay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydarommxcs, Ha (OPMHUPOBAHHUE Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YpOBHEH U3yUYeHUs MpeIMeTa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeaeEHHOEe TEOPETHUECKOe OMOJHEHHUE, IO3BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX W CBOMCTBAX MX COCAMHEHWN HAa OCHOBE PACUIMPCHHS U YIIyOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUIIOB ~ PEAKIUH  JOMOJHSAETCS  (OPMHUpPOBAHHMEM  MPEACTaBICHUN 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIuii.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHHE CMEXHBIC MTPEAMETHl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYEHUHU TpeAMEeTa B JIaHHOM CJIy4yae aklEeHT OyJeT cAelaH Ha OOIIHOCTh
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMsa B COIEpXKaHWM IIpeaAMeTa Uil KIJIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOSAT, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH MPOLEccCOB (POTOCUHTE3A, IbIXaHMUs, TUILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMIPEIMETHBIX CBS3IX C Y4YEOHBIMH MpeaMETaMHu, BXOJISIIUMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO U CpeJIHEero olmiero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7aud Ha YIIYOJIEHHOM YPOBHE U3Y4YEHHs IMpeAMeTa Mperoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell poin B 0OeCreueHUuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJIbTyphl YeJIOBEKa, a TaKKe KOJIOTHYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TE€OPUM XUMHHM, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMAX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMCIOIINUX €CTECTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XAMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BaHHEM U  TepepaboTKOM
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JCATEITHPHOCTH U MTOBCEIHEBHOMN KU3HH.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUE YOEKIEHHOCTM B TO3HABAEMOCTU SBJICHHUHA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYCHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BAHHIO Kak
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpeaHero obimiero oopazoBanms, cocrapisier 272 daca: B 10 kimacce — 136
yacoB (4 yaca B Heziento), B 11 kitacce — 136 yacoB (4 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHuyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. WM3omepus. Buuabl H30MepuU: CTPYKTypHas, HNPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MpPEeBpalll€HU:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas popmMyia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMM 3aMElICHUs, H30MEepHU3alluH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajblX (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ] alKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBSA3W, MOJUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30i1a. DU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE alKWIBHBIX paTUKaIoOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeéM M LUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIICHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOEe OOHApYKCHHE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJIOPOI0OB U FaJOr€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OpraHUYE€CKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. du3znueckue CBOMCTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOoOEHHOCTH CBOWCTB MYpaBbUHOW KHCJIOTHIL. [loHSITHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apWHOBAs, MAaJbMUTUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEIIOYHOU CpELE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIUPTOBBIX U aJbJCTUIHOU
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. Ilonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, MoiyyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJIEHUE ATWJIOBOI'O CIIMPTA B albJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHbBIE 3PUPBI».

A3oTcoJep:Kaniue OpraHndeckue coeJMHeHusl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue mosekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoicTBa. XMMHUYECKOE CBOMCTBA anu(aTUUECKUX aMUHOB: OCHOBHBIC CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYINI aTOMOB B MoJieKyJsie anuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHbIE TPEICTABUTENH Ol
AMUHOKHUCJIOT: TJWUWH, anaHuH. @OU3W4Yeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

benku kak mpuponnsle nonumepsl. [lepBuuHasi, BTOpUYHAsT M TpPETUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHHEe O€NKOB B BOJE, AEHATypalusi OEJIKOB MpPU HATPEBAHUU, LIBETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMYecKue  coeauHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHBb MOJIUMEpPHU3AIUU, CPEAHSS MOJICKYIISIpHAs



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TOJTUCTUPOJ, TMOJIUMETUIMETAKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaXOXJICHHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WJIM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS uYepe3 HCIOJIb30BaHME KaK OONIMX €CTeCTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knetka, opraHu3M, JKOcHUCTeMa, Owocdepa, MeTaboIHU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MUIIEBBIE MPOAYKTHl, OCHOBBI PAlMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0UYEK aTOMOB, KBAHTOBBIC YHUCJIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(PUTYpAIIMH HUOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX DJJIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIeHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEJIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BbIpaXXEHUSI KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJEIbHBIX MPEACTABUTENCH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPaHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHS U MPEBpAILCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoOXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsi. DAKTOPHI, BIUSIONIME HA TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxxueiimme OKHCIUTENNM W BOCCTAaHOBUTENM. MeTol 3JIeKTpoHHOro OanaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEHUEe TMepoKcHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJEIU
KPUCTATUYECKUX PEMIETOK, MPOBEACHUE Peakluii HOHHOTO 0OMEHa, Ompe/eIeHIe
Cpeabl pacTBOPOB C MOMOIIBID HHIWKATOPOB, H3YUYEHUE BIHSHUSA Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB [[.. MenzeneeBa 1 0cCOOEHHOCTH CTPOCHUSI UX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE JIIEMEHTBI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeue KUCI0pOACOAEpKAIIUE
COCIMHEHUS TaNoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne raJoreHoB U UX COCTMHEHUM.

Kucnopon, o30H. JIabopatopHbIe ¥ MPOMBIILICHHBIE CITIOCOOBI MOTYyYSHUS



kucioponaa. duznueckue 1 XuMUYECKUE CBOMCTBA U TPUMEHEHHUE KUCIOPO/ia
1 030Ha. OKCUIBI U IEPOKCUBI.

Cepa. Haxoxpaenue B nOpUpoJE, CIOCOOBI MONy4eHUs, (uznueckue u
xumuueckue cBoctBa. CepoBogopon, cyiabduasl. Oxcun cepsi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpUpoAe, CIOCOOBbI MONYYEHHS, (PU3HUECKHE WU
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKcHabl a30Ta. A30TUCTast U a30THAs
KHUCIIOTHI ¥ uX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €r0 COeIMHEHUN. A30THBIE Y00pEHUSI.

®ochop. Haxoxnenue B mnpupoje, CHocoObl MONYy4YeHHs, (PU3NYECKHE U
xumuyeckue cBoictBa. dochuast u pochun. Oxcuasl ocdopa, ¢ocdopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u e
coJii. AKTUBHPOBAHHBIN yroib, afcopOuus. DymiepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJIOM, U €r0
COEeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHUs, (U3NYECKUe |
xumudeckue cBoictBa. Oxcupa kpemuusa(lV), kpeMHUEBas KUCIOTa, CHIIMKATHI.
[IpuMeHeHue kpeMHHs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cucTteMe XUMUYECKUX DJIEMEHTOB.
OCcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTaiioB. OOmiue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalIoB B OBITY W TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexktpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

Oo6mrass xapakrtepuctuka meTawioB |A-rpynmer [lepuonuueckoit cuUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuili u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamwioB |lIA-rpynmer [leprogndeckoit cucTeMbl
XUMUYECKUX DJJIEMEHTOB. Maruuil M KaiblUi: NoJydyeHue, (QPU3NUYEeCKUe u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IPOCTBIX BEHIECTB W HX COCAWHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.

AJIOMUHUI: IOJTydeHUE, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA, IPUMEHEHUE



MIPOCTOTO BEILECTBA M €ro coeAuHEeHWil. AMQOTepHbIe CBOHCTBa OKCHAA H
TUJAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast  xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnoauueckoi CUCTEMBI XMMUYECKUX AJIEMEHTOB.

®U3NYECKUE U XUMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guxXpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyueHrne U npuMEeHEHUE Xpoma.

OU3UUeCKue M XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxwneitmue coenunenust wmapranna(ll), wmapranna(lV), wmapranma(VI) u
mapranua(VIl). [lepmanranat kanausi, ero OKMCJIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMHUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxxenesa(lll). [Tonyuenue u mpuMeHeHuUe xees3a
U €r0 CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOMCTBA MeIU U €€ coenuHeHuu. [lomyuenue n
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[Muuk: mnomydyeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCH/IA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCIMHEHUM.

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEUIECTB M HX INPEBpAllCHUN:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIeKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aUMOJCICTBUE LIMHKA W JKEJie3a C pacTBOPaMHU KHUCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEaKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHMS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEHIEHNUE SKCIEPUMEHTAIBHBIX 337a4 [0 TEMaM
«l"anorens», «Cepa u e€ coenuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumum B o6ecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHWS W METOJOJIOTMA HAYYHOIO MCCIEIOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEW CPEAbl U €ro MOCIEACTBUS.
Ponp xumuu B o0ecrieueHnH SHEPreTuueckoil 0€e30MacHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.

XUMHUS TUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Poib xumuu B



obecrieyeHUu MUIIEBON 0€30MacHOCTH.

Kocmernueckue w mapdromepHbie cpencTBa. beitoBas xummus. IlpaBwmia
0e30MacHOr0 MCHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEAHEBHOMU
KU3HHU.

XVUMHS B CTPOUTEIBCTBE: BAXKHEHIITNE CTPOUTEIIBHBIC MaTepuajbl (IEMEHT,
O0cToH). XWMHS B CEIBCKOM Xxo3siicTBe. OpraHuyeckne W MHHEPAJIbHBIC
ynoopenusi. CoBpeMEeHHbIE KOHCTPYKIIMOHHBIE MaTepHasibl, KPacK, CTEKIIO,
Kepamuka. Matepuaisl 1j1s1 2JIeKTpoHUKU. HaHoTexHOoMOTH Y.

PacuétHnie 3agaun.

Pacuértel: Macchl BemecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEAKIMU, €CIW OJHO U3
BEIIECTB MMEET MNpUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakIuu, €cClIM OJIHO M3 BEIIECTB JaHO B BHUJE pPacTBOpa C OMPEACIEHHOM
MacCcoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa pPEaKIUu OT
TEOPETHYECKH BO3MOYKHOTO.

MeXnpeIMeTHBIC CBS3H.

Peanmuzarnus ~ MeXnpeaMETHBIX  CBS3€H MpU  HM3YYCHUH  oOmer u
HEOpraHnueckor XxumMuu B 11 Kiacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHNUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHSATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHITHS: SBJIICHHE, HAYYHBIN (akT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiacCHU(UKalus, NEePUOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICTUPOBAHUE.

dusnka: Marepus, MHUKPOMHUp, MaKpOMHpP, aTOM, DJIEKTPOH, TIPOTOH,
HEHUTPOH, UOH, U30TOIBI, PAIUOAKTUBHOCTh, MOJICKYJIa, SHEPTEeTUICCKUI YPOBEHD,
BEIIIECTBO, TeEJIO, OOBEM, arperaTHoOe€ COCTOSHHE BEIIECTBA, HJICAJIbBHBIA Tras,
bu3HuYecKUe BEIMYMHBI, CIMHHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
1 MUKPOJJIEMEHTHI, OCJIKH, JKUPHI, YIJICBOAbI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK SHEPTUU B SKOCHUCTEMAX.

I'eorpadms: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIC3HBIE MCKOIIaeMble, TOIUIMBO,
peCypChl.

TexHoMOoTHA: XUMHYECKass MPOMBIIIJICHHOCTh, METALTYPTUs, CTPOUTEIbHbBIC
MaTepHualbl, CEIbCKOX03IHCTBEHHOE MPOM3BOJICTBO, IMHUIIEBAs MPOMBIIIICHHOCTD,
dbapMmareBTHICCKAS IIPOMBIIIJICHHOCTb, ITPOU3BOJICTBO KOCMETHYECKUX
IpernapaToB, IPOHU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHalOB, 3JICKTPOHHAS
IIPOMBINIJICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI I110 XMUMHNN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpakaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00A3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAaONMIOJICHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEW 370poBOro U 0Oe3omacHOro o00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBWJI OE€30I1MacHOr0 OOpallleHus C BEHIECTBaMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0€301acCHOT0 MOBEACHUS B CUTYAIMX, YIPOXKAIOIIUX 37]0POBBIO U KU3HU JTOJIEH;

OCO3HAHUS TMOCIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEAOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JAPYrHX BHIAX
eI TEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YaCcTHE€ B PEIICHUM TMPAKTUYECKUX 3a7ad
COIIMAJIbHOM HAINpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISM TpyJAa U pe3ysibTaTaM TPYAOBOU ESITENbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIUTAHMS :

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS NMPEANPUHUMACMBIX TEUCTBUM U MPEIOTBPAIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpakTUKe, CHOCOOHOCTM Y YMEHHMS aKTHUBHO MPOTHBOCTOSITH HJEOJIOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUN PAIMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlUMA: B €€ T'yMaHUCTUYECKOW HAINpaBICHHOCTH M Ba)XXHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS /IS aHAIM3a U OOBSICHEHUS SIBJICHUA OKPYKAIOIIETO MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B peajbHbIX JKU3HEHHBIX CUTYalUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K OCOOEHHOCTSIM TpyJa B pa3fluyHbIX cdepax mpodeccruoHaIbHOU
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHSITHS, OTPaKaroIIue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
poLecc, CUCTeMa, Hay4yHbIH (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COL[MATIBHOM KOMMETEHIIMHN 00y4YaloIuXcs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIBHBIMH, KOMMYHUKATHBHBIMU U  PETyJATHBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh LENu JAEATEIbHOCTH, 3ajaBas MHapamMeTpbl U KPUTEPUU UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS I OOBSCHEHUS OTAEIBHBIX (PaKTOB U
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBISABIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DBJIEMEHTa, XuMUueckas ¢GopMmyja, ypaBHEHHE XHUMHYECKOU



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IEMCTBHS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
NO3HAHUS U OCHOBHI JiJI1 (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
npoIecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATh €r0 pe3ysbTaT, (popMyIupoBaTh
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHamu3upoBaTh MH(POPMAIMIO Pa3IUYHBIX BUIIOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAa4eCTBE CpPEACTBA Tpu paboTe C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

MCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISITHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBECPCAJIBHBIC yqeﬁnble I[eﬁCTBHHZ



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYK1a€MOM TEMBI B X0J1€ 1UAJI0ra U/WUiIH
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IPE3CHTAUMEN PE3YyIbTATOB MO3HABATEIBHON IEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOTro MpoeKTa, U (opMyJIUpOBATh BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUM MYTEM COTJIACOBAHUA IMO3ULMNA B
X0/J1e 00CYXJIeHHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE JeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NESTENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH TMpeJjlaracMblii  allfOPUTM  JEUCTBUN TIpH
BBITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTEIbCKUX 3aJlad, BBIOMpaTh Haubosee
3G eKTUBHBIN crmoco0 HX pemieHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JIEITEIIbHOCTH HA OCHOBE CaMoOaHaiu3a M
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEero oOmero o0pa3oBaHMs BKIIOYAIOT CHENU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHUsI, YMEHHS U CITIOCOOBI JICHCTBUN
0 OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOpPa30BaHUIO 3HAHUM, BUIIBI IEATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHMS W MPUMEHEHHUIO 3HAHWW B PA3THYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
MporpaMMe IO XUMHUU MPEAMETHBIE PE3YIbTaThl MPEICTABICHbl MO TOJaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBONA 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEpPUAJIOB,



HOBBIX HCTOYHHUKOB SHEPTUH, B obecrieueHun palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBEeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM Cpelie;

BIAJICHUE  CHCTEMON  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATETIBHOCTD, CTEIICHb OKHCIICHHS, XUMUUECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass ¥ MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIeprKaIllie OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3axkon J[. VM. MenneneeBa, Teopus CTPOEHHS OPTraHUYECKHUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpAIICHUS DHEPrUM TPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XMMHU, MUPOBO33PEHUYECKUE 3HAHMS, JIKAIIUEe B OCHOBE
MOHWMAaHUS TPUYUHHOCTH U CUCTEMHOCTH XUMUYECKHUX SIBIICHUH; MPEICTaBICHUS
0 MeXaHuW3MaxX XUMHUYECKHX PpEaKIHUM, TEPMOAMHAMUYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSAX MX MPOTEKAaHMS, O B3AUMHOM BJIMSHUU aTOMOB U TPYIN aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(baKkTOJIOTHUECKUE CBEJICHUS O CBOMCTBAaX, COCTaBE, IMOJYYEHUH M OE€30MacHOM
UCITOJIb30BAaHUHM BAXKHEHIIIMX OPraHUYECKUX BEIICCTB B OBITY U MPAKTHYECKOM
NEATeIbHOCTH ~ YeJloBeKa, OOmMMX  HAay4YHBIX  MPUHIUIAX  XUMHYECKOTO
IIPOU3BOICTBA (HA MPUMEPE MPOU3BOJACTBA METaHOJIA, TTepepadoTKu HeTH);

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTepHbIE TMPHU3HAKH TOHSATHH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE IMOHATHS MPHU
ONMCAaHUU COCTaBa, CTPOCHHUS M CBOMCTB OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTH YMEHHIA:

HCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsI COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIIETHBIX ) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHUS XHMHYECKUX PEAKIUid W PacKpbIBaThb UX CYIIHOCTD:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEAaKIMid  TMOCPEJACTBOM  COCTaBJICHUS
JJIEKTPOHHOTO OajlaHCa »dTHX pEaKIMi, peaklui HOHHOr0 OOMEHa WyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTPAIun
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAIJIC)KHOCTh U3YYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIHIECTB (ITUJICH, alleTUJICH, TOJYOJ, TIUILEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHe);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. BytnepoBa 1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: aJKaHOB, ITUKIOAIKAHOB, aJIKEHOB, aJKaIUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHCHHSIMU
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUIIA KOBAJICHTHOM CBSI3U (G- U T-CBS3H), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHWI O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJCTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHMM: TMPOBOJUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopmysbl BelecTBAa MO W3BECTHBIM MACCOBBIM JOJISIM XHMHUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICSATEIBLHOCTH 4YEJOBEKa, CBSA3aHHOW C TmepepaboTKoM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJy4YEHHE UM M3YYEHHE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BelecTBaMU M JabOopaTOpHBIM 000pYyIOBaHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKArOLIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX UCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmias M HeopraHuyeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pa3BUTHA, B PEIICHUU NPOOJEM HKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M TPUPOTHOMN

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alus aTOMHBIX OpOuTasiei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMUYECKas peakius, pacTBOp, AJIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHUYECKOU IUCCOLMALUM, TEPUOIUUECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PECHUYECKHE 3HAHHUA, JIeKAllMe B OCHOBE IMOHUMAaHUSA
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakuui, TEPMOAUHAMHUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIBHOCTA  4YeJOBEKa, OOMMX  HAy4YHBIX MOPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(OpMHUPOBAHHOCTh YMEHHMSI MCIOJIb30BATh XMMUYECKYIO CHUMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUS ONPEIENSITh BAIGHTHOCTh U CTETIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METaJJIMYecKas, BOJOPOJHAs), TUN KPUCTAUIMYECKON pPEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJla XUMUYECKOW CBS3M M THUINA KPUCTAUIMUYECKOW PEIMIETKH, OOMEHHBIH U
JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOM CBS3H;

cOpMHPOBAHHOCTh  yYMEHMI:  KjacCM(UIMPOBATH:  HEOPraHUYECKUe
BEIIECTBA 10 UX COCTABY, XUMUYECKUE PEAKIIUU 10 PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pEarupyroniux BeILIECTB, TEIIOBOMY 3(h(eKTy peakuuu, U3MEHEHUIO
CTeNeHEel OKMCIEHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU /I Kilaccuukanuu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMHUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa /.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HUCHONB3ys  IOHATHSA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIAThH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUNA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOrO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHeWHUX Bo3aeicTBuil (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTh 3TU 3HAHUS MPHU IKCIICPUMEHTAIHLHOM HCCIICIOBAHUH BEIIIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WK 00bEMA Tra3a Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTEMEHBIO AMCCOIMAIMU; Macchl (00BEMa, KOMUYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEJIbHO TUIAHUPOBATh M TMPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  pEaklnu, pelIeHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON QopMe pe3ynbTaThl SKCIEPUMEHTA, aHAIU3UPOBATH M OLEHUBATH UX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTHYECKH IE€JIECOO0PA3HOT0 TMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHaJM3UPOBATh XUMUUECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

KoaunuecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LI (POBbBIE)
Kourpoububie | IIpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
IIpenmer opranmyeckol xumuH. Teopus
11 CTpoe opraHuyec coeauHeHut A. M 15 1 PO
. TPOCHHSI OPraHUIECKHX uHeHut A. M. i
P P A https://resh.edu.ru/subject/29/
byrneposa
Hroro mo pazgeny 15
Paspnen 2. Yriesogopoabl
21 [IpenenbHble  yraeBOAOPOABI —  AJIKAHHBI, 7 POIII
' [UKJIOATKaHBI https://resh.edu.ru/subject/29/
29 HenpenenbHbie  yriaeBOIOpPOAbI:  AJKEHHBI, 18 1 1 POIII
' AJIKaMEHBI, ATKHHBI https://resh.edu.ru/subject/29/
POIII
2.3 A 8 i
POMATHHECKHE YIICBOLOPO/LI (apeHbl) https://resh.edu.ru/subject/29/
24 [IpupoiHbIE ICTOYHUKH YTJIEBOAOPOJOB U MX 4 POIII
' nepepadoTKa https://resh.edu.ru/subject/29/
2.5 l"aoreHnpon3BOAHBIC YTIIEBOIOPOIOB 5 1 PO
' P A 7 Hopoa https://resh.edu.ru/subject/29/
Utoro mno pazneny 42
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
PolI
3.1 C ) 15 1 1 .
HHPTRL FECHON https://resh.edu.ru/subject/29/
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KapOoHunpHBIE COCOUHCHHS: albJACTUABI H

POIII
2 . K . 24 i
3 keToHbl. Kap6oHOBbIE KHCIOTHL CIIOXKHBIE https://resh.edu.ru/subject/29/
a¢upsl. XKupsi
POIII
. 11 i
33 Yozt https://resh.edu.ru/subject/29/
Wroro mo pazueny 50
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
POIII
4.1 AMUHBL. A .b 1 i
FIHPL AMHIHOKHCIOTEL HEIH > https://resh.edu.ru/subject/29/
Hroro mo pazgeny 15
Pasznea S. BoicokoMoJieKyJIsipHbIe COeAUHEHUS
POIII
5.1 BBICOKOMOJIEKYNSPHBIE COETHHEHNUS 14 https://resh.edu.ru/subject/29/
Hroro mo pazgeny 14
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

11 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH P3III
1.1 IT 11 )
11 1ICPHOIMHICCKAT CHETEMA XHMIHACCKIX https://resh.edu.ru/subject/29/
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasne 15 1 PO
' BEIIECTB https://resh.edu.ru/subject/29/
POIII
1.3 X 31 1 3 .
HMITHECKHE peariin https://resh.edu.ru/subject/29/
Hroro mo pazgeny 57
Pa3znen 2. Heoprannueckasi Xumusi
POIII
2.1 H 36 1 3 )
eMeTALIRT https://resh.edu.ru/subject/29/
POIII
2.2 M 29 1 2 )
Craipt https://resh.edu.ru/subject/29/
Utoro mno pazneny 65
Pa3pen 3. Xumus u ;KU3HL
31 Metoabl 1I03HAHUS B XUMUH. XUMHA U 14 POII
' JKU3Hb https://resh.edu.ru/subject/29/
Hroro no paszneny 14
OBIIEE KOJIMYECTBO YACOB I10 136 4 8
[TPOTPAMME



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

INOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIe U (poBbIE
Tema ypoka Kourpoububie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
[IpeameT u 3HaUYE€HHE OPraHUYECKOW XUMUU, PO
1 MIpe/ICTaBJICHHE 0 MHOT000pa3uu 1 i
ped . P https://resh.edu.ru/subject/29/
OPraHUYECKUX COCTMHEHUM
DNEeKTpOHHOE CTpPOEHUE aroMa yriepoja
2 (ocHOBHOE 030yKIEHHOE COCTO ) 1 PoLI
HOBH! U B HH TOSTHUSI). i
YR https://resh.edu.ru/subject/29/
BanenTHble BO3MOKHOCTH aToma yriepoaa
3 Tunel ruOpuanzanu aTOMHBIX OpOuTasen 1 POl
yriaepoa. https://resh.edu.ru/subject/29/
XuMuyeckass  CBSI3b B OpPraHUYecKHX
COEIMHEHUSIX. Tumnst rudpuaAn3aIuu
aTOMHBIX opOuTanei yriaepona. MexaHu3Mbl POIII
4 oOpa3oBaHus KOBaJICHTHOM CBSI3U 1 i
P . . https://resh.edu.ru/subject/29/
(oOMEHHBIE W JIOHOPHO-AKIIENTOPHBIH).
Tunsl nmepekpbIiBaHUS aTOMHBIX OpOUTasei,
G- U TT-CBSI3HU.
CriocoObl  pa3pbiBa CBsI3e B MOJIEKYJIax
5 OpPraHUYECKUX  BEIIECTB. ITonsrue 0 1 POII
cBOOOJHOM  paamkane, Hykieodpwie W https://resh.edu.ru/subject/29/
aneKTpodue.
5 Teopus CTPOCHUS OPraHuYeCKHUX 1 POIII
coequHenuit A. M. byrieposa https://resh.edu.ru/subject/29/
7 Buner U30MEPHH: CTPYKTYypHas, 1 POIII



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

MIPOCTPAHCTBCHHAS. https://resh.edu.ru/subject/29/
8 OnekTpoHHbIE  IPPEKTBHI B MOJIEKYJaxX PolI
OpPraHUYECKUX COCAUHCHUN https://resh.edu.ru/subject/29/
9 [IpencraBicaue 0 KJIaCCU(PUKAITUU POIII
OpPraHUYeCKUX BEICCTB https://resh.edu.ru/subject/29/
10 [lonsiTve o  (QYHKIMOHAIBHOM  TpymIle. POIII
T'omosnorus. ['oMosioriuecKkue psijbl. https://resh.edu.ru/subject/29/
Cucremarnueckass Homenkiaarypa (IUPAC) POIII
11 i
OpraHUYECKUX BEIIECTB https://resh.edu.ru/subject/29/
12 Knaccudukanus peaknuii B OpraHuuecKou PO
XUMHHN https://resh.edu.ru/subject/29/
13 Knaccudukanus peakmuii B OpraHMuecKOu PO
XUMHHN https://resh.edu.ru/subject/29/
Cucremaruzamuss U 0000IeHre 3HAHUN 1O POII
14 TemMe ",],BBeHeHHe B TIPSAMET Opramiecron https://resh.edu.ru/subject/29/
XUMHH
KontponpHas pabGora Ne 1 1o Teme
15 "BBenenne B mpeAMeT  OpraHUYECKOi
XUMUH"
AJKaHBI: TOMOJIOTHYECKHUU psa, oOmas
16 dbopMyna, HOMEHKIATypa M  H30MEpUsi, POl
3JIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE https://resh.edu.ru/subject/29/
MOJIEKYI
17 Haxoxnenue ankanoB B mpupoje. CriocoOsbl POII
MOJIy4EeHHUs] U IPUMEHEHHUE aJIKAaHOB https://resh.edu.ru/subject/29/
18 dusnyeckue MW XUMUYECKUE  CBOWCTBA POl
AJIKaHOB https://resh.edu.ru/subject/29/
19 [uknoankaHsl: oOrmas dopmyia, POIII



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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https://resh.edu.ru/subject/29/
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HOMEHKJIaTypa M H30MEpHs, OCOOCHHOCTH
CTPOCHHSL.

https://resh.edu.ru/subject/29/

XuMudyeckne CBOMCTBA  ITMKJIOAJIKAHOB,

POIII

20 CIOCOOBI OJYYCHHUS U IPUMEHEHHUE https://resh.edu.ru/subject/29/
Pemienne pacu€THbIX 3a/ay HA OMpeeiieHUe
MOJICKYJISIpHOH ~ (QOpPMYIJIBI  OpPraHUYeCcKOro POl
21 i
BEIIECTBA II0 MAaCCOBBIM JOJIIM aTOMOB https://resh.edu.ru/subject/29/
AJIEMEHTOB, BXOISIIUX B €70 COCTAB.
29 Cucremaruzamuss U 0000IeHre 3HAHUKN IO POIII
teme "Ankansl. [{ukinoankanbr" https://resh.edu.ru/subject/29/
AJIKEHBI: TOMOJIOTHYECKHUU psia, oOmas
dbopmyna, HOMEHKJIATypa, AJIEKTPOHHOE U POII
23 MPOCTPAHCTBEHHOE  CTPOCHHE  MOJIEKYJI. https://resh.edu.ru/subiect/29/
CrpykrypHas u LHC-TPaHC-U30MEPUs
AJIKEHOB
24 CrmocoObpl  MOJydeHWUs W IPUMEHEHUE POII
AJIKCHOB https://resh.edu.ru/subject/29/
o5 ®usznueckue U XUMHUYECKHME  CBOMCTBA POl
ankeHnoB. [IpaBmiio MapkoBHHUKOBa https://resh.edu.ru/subject/29/
26 Peakniuyu OKHCIIEHHS aJIKEHOB B MITKHX U POII
KECTKHUX YCIOBHIX https://resh.edu.ru/subject/29/
[Ipaktnueckas pabota Ne 1 mo Teme POIII
2 "HOjI yq?{ fe oTIEHa i HBYHEHIE - ero https://resh.edu.ru/subject/29/
CBOICTB
Pemenne pacu€THpIX 3aay Ha ONpeaeseHue POII
28 MOJICKYJIAPHOH  (pOPMYIBI  OpraHiieckoro https://resh.edu.ru/subject/29/
BellleCTBa
29 I'eneTnyeckass CBA3b MEXAY PAa3IUYHBIMU POIII



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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https://resh.edu.ru/subject/29/

KjlacCaMu YrJjieBOApPOa0B

https://resh.edu.ru/subject/29/

AnKangueHsr: COMPSKEHHBIE, POIII
30 H30THPOBAMILIC, KYMYTTHPOBAHBIC. https://resh.edu.ru/subject/29/

Oco0eHHOCTH AIEKTPOHHOTO CTPOCHUS
31 CriocoObl  moJTlydyeHHS W NPUMEHEHHE POIII

AJIKaIMCHOB https://resh.edu.ru/subject/29/
39 XHAMHUYECKUE CBOMCTBA  CONPSKEHHBIX POIII

JTMEHOB https://resh.edu.ru/subject/29/

AJIKMHBI: TOMOJIOTHYECKHU psin, oOmras
33 dbopmyna, HOMEHKJIATypa, JJIEKTPOHHOE U PO

NPOCTPAHCTBEHHOE  CTPOCHUE  MOJICKYII, https://resh.edu.ru/subject/29/

(uznueckue cBoicTBa
34 CrocoObl  moJlydeHHS U NpPUMEHEHHE POIII

ATKHUHOB https://resh.edu.ru/subject/29/
35 XHUMHUYECKHE CBOMCTBA aJIKHHOB PO i

https://resh.edu.ru/subject/29/
36 KayecTBeHHBIE peakiiMy Ha TPOMHYIO CBS3b PO .
https://resh.edu.ru/subject/29/

37 Pemienne 3amay: pacy€rel 1O YpaBHEHHIO POII

XHUMHYECKON peaKIiuu https://resh.edu.ru/subject/29/
38 ['enernueckas cCBsA3p MEXAY  KiaccaMH POII

OPraHMYECKUX COCAMHECHUM https://resh.edu.ru/subject/29/
39 Cucremaruzanusa U 0000IIEeHNE 3HAHUI I10 POII

TeMe "AJKeHbl. AJIKUHBL. ATKaaueHbl" https://resh.edu.ru/subject/29/
40 KontponeHast pabota Ne 2 "llpenensHble U

HeTpeAeNbHbIE YTIEBOI0POIbI"
41 ApeHbl:  TOMOJIOTHYECKUH  psan, oOuias POIII

dbopmMmyna, HOMEHKIATypa. DJIEKTPOHHOE U

https://resh.edu.ru/subject/29/
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IPOCTPAHCTBEHHOE  CTPOEHUE  MOJIEKYI
OeH3ona M TOdyona, UX (U3HUECKUE

CBOMCTBA
42 CrniocoOblI mosTy4eHHs U IPUMEHEHNE apeHOB PoLI i
https://resh.edu.ru/subject/29/
43 XHWMHUYECKHUE CBOMCTBA AapPEHOB: PEaKLHH POIII _
3aMeICHUS https://resh.edu.ru/subject/29/
XHWMHUYECKHE CBOMCTBA ApPEHOB: pPEaKLIHH PO
4 oo PHHEHIT,  ORHTIEHHE  TONBRoToR https://resh.edu.ru/subject/29/
45 Oco0eHHOCTH XMMHYECKUX CBOWCTB CTUPOJIA POl i
https://resh.edu.ru/subject/29/
Pemenue pacrféTHHX 3aJla4 Ha OIpeJleNIeHne POII
40 r:;zgzpmn Qopmyxtel - opraieckoro https://resh.edu.ru/subject/29/
47 I'eneTnueckas CBsA3b MEXKIY PpPa3IUYHBIMU POIII _
KJIaccaMu yIJIEBOJI0POIOB https://resh.edu.ru/subject/29/
48 Pacu€thl 1O ypaBHEHHMSM XUMHYECKUX POIII _
PEaKIIHid. https://resh.edu.ru/subject/29/
49 [Ipuponnsriii ra3. [lomyrabie HEPTIHBIE Ta3bI Ei;? JIresh.edu.ru/subiect/29/
50 KaMmeHHBII  yroib M NPOLYKTBl  €ro POIII
nepepadoTKu https://resh.edu.ru/subject/29/
Heprp wu cmocoObr e€ mepepaboTKH. POII
>1 E: ;\;eHeHHe HPOAYKTOB  NepepaoTit https://resh.edu.ru/subject/29/
50 I'eneTnyeckass CBA3b MEXAY PAa3IUYHBIMU POIII

KjlacCaMU yrijieBo4opoaoB

https://resh.edu.ru/subject/29/
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["anorenonpoun3BoaHbIE YIJIEBOJIOPOJOB:

53 . POIII
HICKIPOHHO® CTPOCHHE; peaiita https://resh.edu.ru/subject/29/
3aMEIEHUs TaJloreHa
eiicTBue mienouen Ha
o4 f[anoreanomBozIHme. B3anmonencreue PoLl i
https://resh.edu.ru/subject/29/
JUTAJIOTEHAIKAHOB ¢ MAarHUEM U IIHHKOM
Haxoxnenue  monekynasipHOH  (GopMysibl P
55 opra?nquKoro COCIMHEHMsI TI0  Macce htts:/resh.edu.ru/subiect/29/
(006BEMY) MPOIYKTOB CTOPAHUS
56 CucreMmaruzamuss U 0000IeHre 3HAHUN IO POIII
pazzaeny "YrieBomaoposr” https://resh.edu.ru/subject/29/
57 KoutponsHast pabGora Ne 3 mo Teme
"Yraesomopoasr"
[IpenenbHble OJIHOATOMHBIE CIUPTHI:
TOMOJIOTUUECKHM  psia, oOmas ¢opmyna, POII
>8 crpoenme MOTCKYL, HSOMEpHA, https://resh.edu.ru/subject/29/
HOMEHKJIaTypa, Knaccudukanus,
(uznueckue cBoicTBa
59 XUMHYECKHE CBOMCTBA MpEEIbHBIX POII
OJIHOATOMHBIX CITUPTOB https://resh.edu.ru/subject/29/
60 CnocoObl  moJlyyeHMss W NPUMEHEHHE POIII
OJIHOATOMHBIX CITUPTOB https://resh.edu.ru/subject/29/
IIpocteie  5¢hupsl:  HOMEHKIATypa U POII
61 H30MepHs, OCO§CHHOCTI/I bu3nYecKux u https://resh.edu.ru/subiect/29/
XMUMHYECKUX CBOICTB
Pemenune pacdeTHbIX 3a/1a4 Ha OMpeEEIeHNe POIII
62 MOJIEKYJISIpHOM  (OpMYJIBI  OPraHUYEeCKUX

BCIICCTB

https://resh.edu.ru/subject/29/
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MHoroaToMHBIC CIIUPTBI: OTUJICHIJIMKOJIb U

63 TIIMIEPUH, WX (U3MYECKHe U XUMHUYECKHE PoLI i
cBOMCTEA https://resh.edu.ru/subject/29/
64 CriocoObl  moJlydyeHHs W NPUMEHEHHE POIII
MHOTOQTOMHBIX CITUPTOB https://resh.edu.ru/subject/29/
YcraHoBieHHE  CTPYKTYpHOW  (OPMYIIBI
65 OPraHWYECKOTO BEIIECTBA HAa OCHOBE €TI0 PO
XUMHUYECKUX  CBOWCTB  WJIH  CHOCOOOB https://resh.edu.ru/subject/29/
MOJIy4€HUs, O
66 @DeHo: CTpoeHHE MOJIEKYINbI, (U3HYecKue POIII
cBoiicTBa. TOKCHYHOCTH peHoIa https://resh.edu.ru/subject/29/
. PO
o7 Xumiteckiie CBoficTsa etoia https://resh.edu.ru/subject/29/
POIII
68 Crioco0sl moTy4eHust U mpuMeHeHue (heHona https://resh.edu.ru/subiect/29/
[Ipaktuueckass pabora Ne 2. Pemenue POIII
69 OKCIIEPUMEHTAJIbHBIX ~ 3a7a4 [0  TeMe https://resh.edu.ru/subiect/29/
"Crupthl 1 heHoBI"
70 ['enernueckas CBsA3b MEXKIY PpPa3IUYHBIMU POIII
KJIacCaMU OPraHUYECKUX BEIIECTB https://resh.edu.ru/subject/29/
71 Cucremaruzanusa U 0000IIEeHNE 3HAHUI I10 POII
teme "CrnupTsl U heHob" https://resh.edu.ru/subject/29/
79 KoutponsHas pabora Ne 4 "Chouptel u
henonr"
Anpaeruiel U KETOHBL:  3JIEKTPOHHOE
73 CTPOEHHUE KapOOHUJIBHOM TPYIIIIBL; POIII

TOMOJIOTHYECKUE psdbl, obmas Qopmyia,
M30MepHs U HOMEHKIIATypa

https://resh.edu.ru/subject/29/
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74 Anpneruibl M KETOHBL:  (pU3MUECKHE POIII
CBOWCTBA; pEaKIMU IPUCOECTUHCHUS https://resh.edu.ru/subject/29/
75 Peaknuu  okHciIeHHS W KadecTBEHHEIE POIII
peaKIMy abJCTHIOB U KETOHOB https://resh.edu.ru/subject/29/
76 CriocoOBI MOJTydeHUs AJTbJICTHIOB U KETOHOB POl .
https://resh.edu.ru/subject/29/
77 Pacuersl 1o ypaBHEHHAM  XUMHUYECKHX POIII
peakiuii https://resh.edu.ru/subject/29/
OAHOOCHOBHBIE TMIpelieNbHbIE KapOOHOBBIE P3III
78 KHCIOTBI, OCOOEHHOCTM  CTPOGHMS  HMX https://resh.edu.ru/subject/29/
MOJIEKYI
79 N3omepuss u HoMeHKJIaTypa KapOOHOBBIX POIII
KHUCJIOT, X (pU3MYIEeCKUe CBOWMCTBA https://resh.edu.ru/subject/29/
80 CrmocoObl  MONy4YeHUss ©W  IPUMEHEHHUE POII
KapOOHOBBIX KHUCIIOT https://resh.edu.ru/subject/29/
XUMHYECKHE CBOMCTBA MpeaeIbHBIX POIII
81 i
OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT https://resh.edu.ru/subject/29/
OcobGenHoctu CBOWCTB MYypaBbUHOM
82 KHCJIOTB.  MHorooOpa3sue  KapOOHOBBIX PoLI )
https://resh.edu.ru/subject/29/
KHCIIOT
Oco0OeHHOCTH CBOWCTB: HENpEAENbHBIX U
apOMaTUYECKHUX KapOOHOBBIX,
83 JTUKapOOHOBBIX, TUIPOKCUKAPOOHOBBIX PO i
https://resh.edu.ru/subject/29/
KHCTIOT. [IpencraBurtenu BBICIIIUX
KapOOHOBBIX KHUCIOT
84 [lonsiTue o0 TPOU3BOJIHBIX KapOOHOBBIX POIII
KUCIIOT https://resh.edu.ru/subject/29/
85 CrnoxHble 3QHpBL: TOMOJOTMUYECKHH DS, POIII
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obmiast popmysa, U30MEpHUsi 1 HOMEHKIIATypa

https://resh.edu.ru/subject/29/

duznueckre M XUMHUYECKHE  CBOICTBa

POIII

86 i
a¢upoB https://resh.edu.ru/subject/29/
Pemenune pacu€rHbIX 3a1a4: MO ypaBHEHUIO
XMMUYECKOM pPEaKUuu, Ha OIpe/eieHue POIII

87 . i
MOJICKYJISIPHOH ~ (pOPMYJIBI  OPraHUYECKOrO https://resh.edu.ru/subject/29/
BEIECTBA
[IpakTnueckas pabota Ne 3. Pemenue PO

88 i
iKCHepHMeHTaHBHHX saaat o Tefwe https://resh.edu.ru/subject/29/
Kap6onoBbie kucnotsl. CiaoxHbIE 3PUPBI
'enernueckass CBSI3b  YIJIEBOJAOPOJOB H LI

89 i
KAGHIOPORCORCPRATi OPTARHMACCIIE https://resh.edu.ru/subject/29/
BEIIECTB
CucreMmaruzanuss U 0o000IeHre 3HAHUN 1O POII

90 "Kap6 0 i
reMe TRap UOHHHBHHG 1 KApDOKCIILHEIE https://resh.edu.ru/subject/29/
COeIMHEHUs

o1 Kontponbraas padora Ne 5 "KapOGoHmibHbBIC
1 KapOOKCUJIbHBIE COCTUHEHUS "

92 Kupsr: CTpPOCHHUE, buznveckue u POIII
XHMHYECKHE CBOMCTBA (THIPOJIH3) https://resh.edu.ru/subject/29/
Oco0eHHOCTH CBOMCTB XKHPOB, COJEPKAIINX POII

93 . .
OCTaTKH HEMpPEeNeNbHBIX JKUPHBIX KHCIOT https://resh.edu.ru/subiect/29/
Kupsl B mpupoe
Mpbiia Kak COJMM  BBICHIUX KapOOHOBBIX POII

94 i T .
KHCIOT, MX MOTOUIEC JICHCTBHE. LIOWATHE O https://resh.edu.ru/subject/29/
CHUHTeTHUYecKuX Moromux cpenacrsax (CMC)

95 I'enetnyeckas CBsA3b  YIVIEBOJOPONOB W POIII

KHCJIOPOACOACPpKAUX OpraHn4YeCKux

https://resh.edu.ru/subject/29/
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BCIICCTB

Pacuérel 1o ypaBHEHHAM  XUMHUYECKHUX

POIII

% peakiuii https://resh.edu.ru/subject/29/
OOmiast  XapakTepHCTHKa  YIJIEBOJOB M| P3III

o7 Eﬁiﬁﬁ:ﬁgﬁ; YIIEBOOB (MOHO-, M- M https://resh.edu.ru/subject/29/

98 Monocaxapuapl: (U3NYECKHE CBOHCTBA H POIII _
HAXOX/ICHHE B TIPHPO/IC https://resh.edu.ru/subject/29/

99 [IpuMeHeHne TIIOKO3bI, €€ 3HaYyeHUue B POIII _
KHU3HECATSILHOCTHA OpraHu3Ma https://resh.edu.ru/subject/29/
Jlucaxapuipl: caxapo3a, MajgbTo3a H JaKTo3a. P

100 E;:;;;g:;zz B TIpHpOZe M mpuMEHeime https://resh.edu.ru/subject/29/
[lonucaxapuapl:  Kpaxmall, TJIMKOT€H U
nemmonioza.  CTpoeHne  MakpoOMOJEKYI POII

101 g;:;r;m rmcl;z;ezia 1 Kp:;;:;(;m%; https://resh.edu.ru/subject/29/
LEJIITFOJIOBBI.
XUMHUYECKUE CBOMCTBA KpaxMaia: THAPOJIU3,

102 KayeCTBEHHAA peakuust C HOJIOM. POII
Xumuueckue CBOMCTBA LIEJUTIOJIO3BI; https://resh.edu.ru/subject/29/
THJIPOJIN3, NOJy4YeHUE 3()UPOB LEIIIHOIO3bL.

POIII

103 [TonsiTHe 006 UCKYCCTBEHHBIX BOJIOKHAX https://resh.edu.ru/subiect/29/
Pemienue pacdeTHBIX 3a/1ad Ha OIpeJiesieHue POIII

104 AOTH - BRIXOAA  TIPOLYICT - peaktimt o https://resh.edu.ru/subject/29/
TEOPETUYECKH BO3ZMOKHOTO

105 I'enernueckass cBs3p MEXIy KilaccaMu POIII



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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OPraHUYEeCKUX COCTMHEHUIN

https://resh.edu.ru/subject/29/

Cucremaruzanus u 0000lIEeHUEe 3HAHUU 0O

POIII

106 teme "Kupsl 1 yriieoisr" https://resh.edu.ru/subject/29/
107 KonTtponsHast padota Ne 6 mo Teme "XKupsl u
yriieBop!"
AMUHBI: KJ1acCUpUKaIus, CTpPOEHHUE POIII
108 e Ty;gfz‘mﬁ’gg:i]a I https://resh.edu.ru/subject/29/
109 XUMHYEeCKHEe  CBOWCTBAa  alM(aTuyecKux POIII _
aAMHHOB https://resh.edu.ru/subject/29/
110 AHWIMH: CTpOEHHE aHWJINHA, OCOOEHHOCTH POIII _
XUMHUYECKUX CBOWCTB aHUIIMHA https://resh.edu.ru/subject/29/
111 CriocoObl  moslydeHHs U NPUMEHEHHE POIII _
annpaTHIECKUX aMHUHOB https://resh.edu.ru/subject/29/
112 Pemienne 3amay Ha BBIBOJ MOJIEKYJISAPHBIX POIII _
(bopMyIsT OpraHMYECKUX BEIIECTB https://resh.edu.ru/subject/29/
AMUHOKHUCIOTHI: HOM?HKHaTypa U U30Mepus, POII
113 E);IS;I::;(;:CHH af:;::;i;ﬂﬁ OraereHee https://resh.edu.ru/subject/29/
XUMUYECKHE CBOICTBA AMHHOKHCIIOT, HUX POII
114 gi?izﬂ;i;z(;zHHT;:;:;;()B AMHHORHEIOT- https://resh.edu.ru/subject/29/
115 benkn  kak  NOpUpPOAHBIE  IIOJUMEPHI; POl
CTPYKTYpHI OCIIKOB https://resh.edu.ru/subject/29/
. POl
116 Xumiteckie CBoficTsa Oenkos https://resh.edu.ru/subject/29/
117 AzoTcoaepkaiue FeTEPOLIUKINYECKUE PolI

COCAMHCHUS. HYKJ'ICI/IHOBBIC KHUCJIOTHI:

https://resh.edu.ru/subject/29/
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COCTaB, CTPOCHHUEC U OuoJIoru4yecKas POJIb

[Ipaktuyeckas pabora Ne 4. Pemenue
OKCMEPUMEHTANBHBIX ~ 3aJad 10  TeMe

POIII

118 "A3oTcoaepKaiiue OpraHUYeCKue https://resh.edu.ru/subject/29/
coenuHeHus"
[Ipaktuyeckas pabora Ne 5. Pemenune

119 OKCIIEPUMEHTAIBHBIX  3aJay [0  TeMe POIII _
"Pacrio3HaBanue OpraHUYEeCKUX https://resh.edu.ru/subject/29/
coeqrueHuin"
'eneTndeckass CBA3p MEXAYy Kilaccamu POIII

120 . i
OpPraHUYEeCKUX COCAUHCHUIN https://resh.edu.ru/subject/29/
CucreMmaruzamss U 0000IlleHWE 3HAHUNA I P

121 reme "ASSTcoﬂep)KamHe Opratuieckue https://resh.edu.ru/subject/29/
COEIMHEHUS
KontponpHass pabGora Ne 7 mo Teme

122 "AzoTCcoepkamue OpraHUYECKHe
coequHeHus"
OcHoBHBIE TIOHSITHS XUMHH

123 BBICOKOMOJICKYJISIDHBIX ~ COCIMHEHUH u POIII _
METOJBl MX CHHTE3a —IOJUMEPH3AIMI M https://resh.edu.ru/subject/29/
MOJIMKOHJICHCALIUS

124 [Mnactmaccel. YTwnuzauus U mnepepadoTka POl
IUIaCTHKA https://resh.edu.ru/subject/29/
OnacToMepsl: HaTypajbHbIM CHHTETHYECKHE POIII

125 .
Kayuyku. Pe3una https://resh.edu.ru/subject/29/
BosokHa: HarypanbHble, HCKYCCTBEHHBIE, POIII

126 cuHTeTnyeckue. llommMepsl crenuaibHOTO

Ha3Ha4YCHUA

https://resh.edu.ru/subject/29/
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[Ipaktuyeckas pabora Ne 6. Pemenue

POIII

127 1 i
3KCHCPHM€HTMBHHX st o " TeMe https://resh.edu.ru/subject/29/
PacniozHaBaHue mactMacc ¥ BOJIOKOH
O06o00meHrne u crucTeMaTH3anus U3y9eHHOTO PO

128 "B 1 i
Marepuaia rvlvo Teme "BBICOKOMOJIEKYIISIPHbIE https://resh.edu.ru/subject/29/
COEJIMHEHUs

129 I'eHernueckas CBsA3b MEXKAY Kaccamu 1 POIII
OpPraHMYEeCKUX COCANHCHUIN https://resh.edu.ru/subject/29/

130 Pacuersl 1o ypaBHEHHAM  XUMHYECKHX 1 POIII
peakmuii https://resh.edu.ru/subject/29/
Pemrenne 3amad Ha BBIBOJ MOJIEKYJISIPHBIX POIII

131 1 i
(bopMyIT OpraHMYECKUX BEIIECTB https://resh.edu.ru/subject/29/
O000mieHne W cucTeMaru3annsa 3HAHUU 10 POIII

132 1 i
Kypcy "Opranndeckas xumus" https://resh.edu.ru/subject/29/
O000meHne U cucTeEMaTHU3alnsg 3HAHUU IO POIII

133 1 i
Kkypcy "Opranndeckas xumus" https://resh.edu.ru/subject/29/

134 HroroBass koHTposibHasi paboTa MO Kypcy 1
"Oprannyeckast Xumus"

135 AHau3 KOHTPOJIBHOUW paboTHI. 1

136 ITonBenenne urtoros roaa 1

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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11 KUIACC

KoaudecTBO 4acoB

Ne DJIeKTpOHHbIe M poBbIe
n/n Tewa ypoka Bcero Kontpoabire | [paxririeciie o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Atom. CocraB aTOMHBIX siAep. XUMHUYECKUN 1 pPolI
aneMeHT. M3oT1ors https://resh.edu.ru/subject/29/
CtpoeHue 53JEeKTPOHHBIX 000J0YEK aTOMOB, 1 POIII
KBaHTOBBIC YHCIIA https://resh.edu.ru/subject/29/
Knaccudukanuss XUMHUECKHUX 3JIEMEHTOB (S-, 1 POIII
p-, d-, f-amemenTHI) https://resh.edu.ru/subject/29/
Pacnipenenenue »IEKTPOHOB MO ATOMHBIM 1 PO
opouTaIsIM https://resh.edu.ru/subject/29/
DNeKTPOHHBIE KOH(Urypauuu aTOMOB POII
PICMCHTOB B OCHOBHOM M BO3OYMICHHOM L https://resh.edu.ru/subject/29/
COCTOSTHUU
DJIEKTPOHHBIE KOH(purypanuu HMOHOB. 1 POII
DJIEKTPOOTPHUIIATETLHOCTD https://resh.edu.ru/subject/29/
[lepuonuueckuii 3axkoH u Ilepuogmyeckas
cucTeMa XHMHYecKuX »sjemeHtoB J[. W 1 POII
MeneneeBa, CBA3b C COBPEMEHHOM TeopHei https://resh.edu.ru/subject/29/
CTPOEHUS aTOMOB
3aKOHOMEPHOCTHU WU3MEHEHUS CBOIICTB
XMUMHUYECKUX DSJIEMEHTOB M 00pa3yeMbIX HUMU 1 POl
MPOCTBIX U CJIOXKHBIX BEIIECTB 0 TPyNIaM U https://resh.edu.ru/subject/29/
nepuoaam
CucremaTtuzanuss U 0000IIeHHE 3HAHUU TIO 1 POl

teme "Crtpoenue artoma. Ilepuognueckunii

https://resh.edu.ru/subject/29/



https://resh.edu.ru/subject/29/
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3aKOH u [Tepronaeckas cucTema
xuMuueckux anemeHnToB /. V1. Menneneena"

10-11 | Pemenwue 3aqa4 pa3TUYHBIX TUTIOB
Bunnr  xummpueckod  cBs3HM. MexaHHW3MEI

12 oOpa3oBaHus KOBaJICHTHOH CBSI3ML. PO
Bomoponnass  cBs3b.  MexMOEKYIISIpHBIC https://resh.edu.ru/subject/29/
B3aUMOJICHCTBUS

s Ba.]'IeHTHOC(TjI) U BaJCHTHBIC UBOSMO)KHOCTI/I PII
ToMOB. CBs3b KTPOHHOH  CTPYKTYpPBI .
:moneiyn o x :eOMZJ;;HZEEKH; chzei};;th https://resh.edu.ru/subject/29/

14 [IpencraBnenus 0 KOMIUIEKCHBIX POIII
COEMHEHUAX: COCTAB M HOMEHKJIaTypa https://resh.edu.ru/subject/29/
BemectBa MOJIEKYJISIPHOTO u

15 HEMOJIEKYJISIPHOTO CTPOEHHUS. Tumnbl POIII _
KPUCTAUTMYECKAX  PEIIETOK H  CBOKHCTBA https://resh.edu.ru/subject/29/
BEIECTB

16 Tlousitue 0 JIACTIEPCHBIX CHUCTEMAX. POIII _
IIpencraBicHre 0 KOJUTOMIHBIX PACTBOpaAX https://resh.edu.ru/subject/29/
HctuHHblE  pacTBOpHI:  HACHIIICHHBIE U POII

17 ij;i‘;ﬁiij;m paCTROPUMOCTD- https://resh.edu.ru/subject/29/

18 CriocoOsr BBIPKEHUS KOHIICHTpALlUU POIII
pacTBOpOB https://resh.edu.ru/subject/29/
Pemenue 3amad ¢ MCHOIB30BAaHUEM MOHSTUN POII

19-21 ::MaCCOBaH IOJIA paCTBop'i'éHHoro BemecTna', https://resh.edu.ru/subiect/29/
MOJIsIpHAsE KOHIICHTPAIUs

29 Knaccudukarus u HOMEHKJIaTypa POIII

HCOPraHNYCCKUX BCIICCTB

https://resh.edu.ru/subject/29/



https://resh.edu.ru/subject/29/
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23-24

Pemenne 3aa4 pa3jInuYHbIX TUIIOB

Cucremaruzamuss 1 000OLLIEHUE 3HAHUMN 110

25 teme "Crpoenue BemiecTBa. MHoOrooo6pasue PO :
p https://resh.edu.ru/subject/29/
BELIECTB
KontponeHast pabora mo temam "CrpoeHue
aToma. [Tepuonueckuit 3aKOH u
26 [Tepuouaeckas cucrema XUMHYECKHAX
anementoB J[. Y. Mengeneesa", "Ctpoenue
BemiecTBa. MHOroo6pasue BemiecTs"
AHanu3 pe3ylbTaTOB KOHTPOJBHON paboTHI, PO
27 i
KOPPEKIIUS OIHO0K https://resh.edu.ru/subject/29/
98-29 Knaccudukanus XuMUYECKMX peakluil B POIII _
HEOPraHUYeCKOW XUMHH. https://resh.edu.ru/subject/29/
30-31 Knaccudukanuss XuMHUYECKMX pPEakIuid B POIII _
OpPraHu4eCcKOi XMMHHU. https://resh.edu.ru/subject/29/
3aKOH COXpaHEHHUS MAacChl BEIIECTB; 3aKOH POII
32 COXpaHEHUsT W TPEBpAIICHUS DHEPTUU TPH https://resh.edu.ru/subiect/29/
XUMHUYECKUX PEaKIIHIX
33 TennoBbie A(HEKTBI XUMUYECKUX PEAKITHH. PO
TepMoxuMHUYECKHE YPaBHEHHUS https://resh.edu.ru/subject/29/
34-35 Bbluncinenuss 1mo ypaBHEHUSM XUMUYECKHUX POIII
peaKiuii ¥ TePMOXUMUYECCKAM YPAaBHEHUSIM https://resh.edu.ru/subject/29/
CkopocTh  XMMHUYECKOW  peakiuu, eé POII
36 3aBUCHUMOCTh OT  paslM4yHBIX  (PaKTOPOB. https://resh.edu.ru/subiect/29/
Karanu3 u xatanuzatopsl
37 ['oMoreHHbIe U TeTEepOreHHbIE PeaKIuU PoLL )
https://resh.edu.ru/subject/29/
38 [Ipaktuyeckas padora Ne 1 o reme "Bnusiaue POIII



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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https://resh.edu.ru/subject/29/
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https://resh.edu.ru/subject/29/

Pa3IUYHBIX bakTopoB Ha CKOPOCTb
XMUMHMUYECKOHN peakuun"

https://resh.edu.ru/subject/29/

OOpatuMbie W HeoOpaTUMbBIE  PEAKIIHH.

pPolI

39 XUMHYECKOE PABHOBECHUE https://resh.edu.ru/subject/29/
[Ipaktuyeckas padora Ne 2 o reme "Bnusiaue POIL
40 E;i;:;‘izm p‘i’;ﬁi‘;ﬁi’; fa HoJoKerHe https:/resh.edu.ru/subject/29/
42 Pemenue 3a1a4 pa3IuIHBIX THTIOB
DnekTponuTHdeckas aucconuanus. CUiibHbIE P
43 u cralble SJIEKTPOJIHTEL CreneHb https://resh.edu.ru/subject/29/
JTUCCOTHAITAN
HNonHoe npousBeaeHue Bf);lm. Cpena BOJHBIX PO
44 gzzzzzgzﬁ Bogopoameiit mokasarexs - (pH) https://resh.edu.ru/subject/29/
45 I'maponus coseil. Peakiuu, mpoTekaromue B POIII _
pacTBOpax AIEKTPOJIUTOB https://resh.edu.ru/subject/29/
[Ipaktnueckass pab6ora Ne 3 mo Teme POIII
46 ;f;ﬁg:;;ﬁ; peakiitit B pacTBOpax https://resh.edu.ru/subject/29/
47-48 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU. POIII
BakHer1e OKUCIUTEIN U BOCCTAHOBUTEIH https://resh.edu.ru/subject/29/
49-50 MeTo 31MEKTPOHHOTO (9IEKTOHHO-HOHHOTO) POl
OanaHca https://resh.edu.ru/subject/29/
51 DNEeKTPOIN3 PAaCTBOPOB U PACILIABOB BEIIECTB PBIH. i
https://resh.edu.ru/subject/29/
52-53 Pemrenue 3agau pa3nuyHbIX TUIIOB
54-55 Pemrenue 3agau pa3nuyHbIX TUIIOB
56 Cucremaruzanuss ¥ 000OIICHUE 3HAHUH TI0 POII
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TeMe "XuMuueckue peakiuu'

https://resh.edu.ru/subject/29/

KontponesHast pabora mo teme "Xumuyeckue

57 "
peakuuu

58 Ananu3 pe3ylnbTaToB KOHTPOJIbHOM paboThl, pPolI _
KOPPEKIIHUs OIHUO0K https://resh.edu.ru/subject/29/
[Tonoxxenne HemeraiuioB B Ilepumonnueckon

59 cucremMe xumuyeckux oanemenroB J[. W POIII _
MeHzieneeBa ¥ OCOOCHHOCTH CTPOCHHUS HX https://resh.edu.ru/subject/29/
aToMOB. @U3MYECKHEe CBONCTBA HEMETAIIIOB

60 Amnotponusi  HeMeTaIoB  (HAa  mpuMepe PO
KUCIopoa, cepsl, pocdopa u yriaepoa) https://resh.edu.ru/subject/29/

61 Bonopon:  momydenue, — ¢usnueckue U POIII
XHUMUYECKHE CBOMCTBA. [ HIpuIpl https://resh.edu.ru/subject/29/
l"anmorensl: HaxoXkJIeHUE B MPHUPOJE, CIIOCOOBI POII

62 gsg;:::;ﬂ’ QusHucckHe  H - XHMICCKHE https://resh.edu.ru/subject/29/
l'anoreHoBoAOPOBI. Baxxueiinie POIII

63 f:;::f;f;oﬂepmamm coCHHHeHIA https://resh.edu.ru/subject/29/
JlaGopaTtopHble W TPOMBILIUICHHBIE CIOCOOBI POII

64 MOJTy4eHUs FaJ'IOFCHOB.“ [Ipumenenue https://resh.edu.ru/subiect/29/
TaJIOT€HOB U X COCTUHEHHIA
[Ipaktnueckas pabora Ne 4. Pemenue POIII

05 3;3?:::5?%5%“ S T TeMe https://resh.edu.ru/subject/29/
Kucnopoa: naboparopHble U MPOMBIIIJICHHBIE POIII

66 crnocoObl  MoJydeHus,  (uzuueckue u

xumudeckue cBoictBa. O30H. [Ipumenenue

https://resh.edu.ru/subject/29/
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KHCJIOpOda U O30Ha

67 OKcubl ¥ IEPOKCUIBI POIl )
https://resh.edu.ru/subject/29/
68-69 | Pemenue 3a1a4 pa3IMYHBIX TUIIOB
Cepa: HaxoXJeHHE B MPUPOAE, CIOCOObI POII
0 g:gz:f;*:” uiieckite - XuMeckie https://resh.edu.ru/subject/29/
PO
& Ceporo0pox, cyb i https://resh.edu.ru/subject/29/
72 Kucnopoconepxaniye coeAMHEHNS CEPBI. PoLI .
https://resh.edu.ru/subject/29/
73 Oco0EeHHOCTH CBOWMCTB CEPHOM KUCIOTHI PoLl .
https://resh.edu.ru/subject/29/
[Ipaktnueckass pabora Ne 5. Pemenue POIII
74 chg)e:zxe;?;? HBIX 3212 MO Teme "Cepa u https://resh.edu.ru/subject/29/
A30T: HaxXOXACHHUE B NPHUPOIE, CIIOCOOBI POII
& Z:;I;:::;HAMM?/IP;S‘:{CJ:SJHHH RUMITICCKHE https://resh.edu.ru/subject/29/
76 Kucnoponaconepskamue coeTMHEHHS a30Ta. PO .
https://resh.edu.ru/subject/29/
7 OCO0OCHHOCTH CBOWMCTB a30THOW KHCIIOTHI PoLI )
https://resh.edu.ru/subject/29/
78 [Ipumenenne a3zoTta ©W €ro COCAMHEHUM. POIII
A3oTHBIE y10OpeHus https://resh.edu.ru/subject/29/
®ochop: HaxokJIeHUE B MPUPOJE, CHOCOOBI PII
79 MOJIydeHUs:, (U3NYEeCKUe M  XUMHUYECKHe

cBoiictBa. Pochuas! u pochun

https://resh.edu.ru/subject/29/
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Oxcunsl  docdopa,  dochopcoaepxariue

PolI

80 kucnoTel. Conu GpochopHO KUCTOTHI https://resh.edu.ru/subject/29/
81 [Ipumenenne Qochopa M €ro coeaUHEHH. POIII
docdopHbie ynoOpeHus https://resh.edu.ru/subject/29/
[Ipaktnyeckas pabora Ne 6. Pemenue POIL
8 ;‘fg‘;ﬁgﬁi‘;ﬁ‘;‘;ﬁ;ﬁf‘ ro Tene "Asor i https://resh.edu.ru/subject/29/
VYrnepon: HaXO0X/IeHUE B npupoe,
83 IJIOTpONHbIE MoauuKauuy; (usndeckue u PO i
XIMIECKIe CBOMCTEA, TIpHMeHEHE https://resh.edu.ru/subject/29/
84 Oxcun yraepoma(ll), oxcux yriepoma(lV), POIII
yroJibHasi KUCIIOTa U €€ COJN https://resh.edu.ru/subject/29/
85-86 | Pemenue 3ama4 pa3IMYHBIX THIIOB
Kpemuwnii: HaxoXaeHUE B TPUPOIE, CIIOCOOBI POIII
87 gsg;:::;ﬂ’ QusHucckHe  H - XHMICCKHE https://resh.edu.ru/subject/29/
88 Oxkcun kpemuwusi(1V), kpemMHueBas KHCIOTa, PO _
CHJIIKATBI https://resh.edu.ru/subject/29/
89 [IpumeHneHre KpeMHHSI W €ro COCAMHEHHU. POII _
CreKIto, ero mojay4eHue, BUIbI CTEKIIA https://resh.edu.ru/subject/29/
POIII
90-91 Pemrenne 3aga4 pa3audHbIX THIIOB https://resh.edu.ru/subiect/29/
92 Cucremaruszauusa “ o0000IIeHHE 3HAHUKA 110 POIII
teme "Hemerammsr" https://resh.edu.ru/subject/29/
93 KonTtponrHas padota no teme "Hemerannsr"
94 AHanu3 pe3ynbTaToB KOHTPOJBHON paboThl, POIII _
KOPPEKIHS OINO0K https://resh.edu.ru/subject/29/
95 ITonoxxenne wMeramoB B Ilepuonnueckon PolI
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CUCTEME XUMHYECKUX AJIEMEHTOB. https://resh.edu.ru/subject/29/
Ocobennoctu CTPOCHUS AIIEKTPOHHBIX
000JI0YeK aTOMOB METAJUIOB
9% OOmue (¢usnyecKkue CBOWCTBA METaJUIOB. PO
[MpumeHeHre METAIJIOB B OBITY M TEXHHUKE https://resh.edu.ru/subject/29/
97 Cruta eramuioB. Koppos €TaJuIo POL
IJTaBbl METAJIIIOB. Usl METAJJIOB .
PP https://resh.edu.ru/subject/29/
98-99 | Pemenue 3a1a4 pa3IMYHBIX THIIOB
DNEeKTPOXUMHUECKUH  psf HanpsHKEeHUN
100 €TaJuIo OOmme cnoco® oJryuye PO
METAaJLIOB. " I Bl TIOJTyYCHUS i
m o https://resh.edu.ru/subject/29/
METaJIOB
OO6mras xapakrepucTika MeTauioB | A-rpymibl LI
101 [Nepnoanveckoit cucTe ec :
PHOAHRECKOR MICTEMBL - XHMIHCECIE https://resh.edu.ru/subject/29/
AIIEMEHTOB.
Harpuit u xanuii: nomydenue, pusnyeckue u POIII
102 €CKHue CBOICTBa €HEHHE MPoC i
RUMITHCCIE CEOMCTE ’HIBHM HEHHE HpOCTHIR https://resh.edu.ru/subject/29/
BEIIECTB U MX COCTUHCHHUN
OO6mrass  xapaktepuctuka MetauioB  |IA- POII
103 Ile €CKO e i
TPV PHOAIHECKON CHETEME! https://resh.edu.ru/subject/29/
XUMHUYECKUX JIEMEHTOB
Marunuit 1 KaJnbpIuii: nmoiydyeHue, Gpu3ndeckue PAII
104 i i
U XHMHUYECKHE  CBOMCTBA, HIBHMGHGHHG https://resh.edu.ru/subject/29/
MPOCTHIX BEIIECTB U UX COCITUHCHUI
POIII
105 Ke ObI €6 i
€CTKOCTB BOJIBI M CIIOCOOBI €€ YCTpaHCHHUs https://resh.edu.ru/subject/29/
AnmoMuHUI:  TmodydeHue, (usMueckue U POIII
106 . i
XMMUYECKHE CBOMCTBA, IPUMEHEHHUE https://resh.edu.ru/subject/29/
107 AmdoTepHbIe CBOWCTBA OKCHJIA U THAPOKCHIA POIII
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ATIOMUHUS. https://resh.edu.ru/subject/29/
108 I'mapokcoKOMIIEKCHI AJIFOMUHMUS, ux POIII
MPUMEHEHUE https://resh.edu.ru/subject/29/
109- Pemenne 3amay pas 0 POl
LIEHNI Y pa3INYHbIX TUIIOB )
110 A&TP https://resh.edu.ru/subject/29/
[IpakTnueckas pabora Ne 7. Pemenue POII
111 )
iKCHepHMeHTaHBHHX 3a)1at1" o Teme https://resh.edu.ru/subject/29/
Mertasuibl TJIaBHBIX TTOATPYIITT
OO6mrast xapakTepucTUKa METaJUIOB MOOOYHBIX PII
112 b- I1 7 )
HoATpyH (b-rpymm) CPHOTHECKON https://resh.edu.ru/subject/29/
CHUCTEMBI XUMHUUYECKHUX DJIEMEHTOB
®u3nyeckue U XMMHUYECKHE CBOMCTBA Xpoma POIII
113 o i
M €r0 COCIMHCHUI, NX MPUMEHEHHUE https://resh.edu.ru/subject/29/
Baxxueiimue COEIUHEHUSA Maprasiia.
114 Ilepmanranatr Kaausi, €ro OKHUCIHUTEILHBIE POl
pu ’ https://resh.edu.ru/subject/29/
CBOMCTBA
dusnuecke U XUMHYECKHE CBOICTBA kKeJie3a POIII
115 . IT )
u ero coenuHeHui. [lonydyeHue u npuMeHeHne https://resh.edu.ru/subiect/29/
CILUIABOB JKeJe3a
116 dusnyeckre U XUMHYECKHE CBOMCTBA MEIU U POIII
e€ COeMHCHHMIA, UX TPUMECHECHHE https://resh.edu.ru/subject/29/
dusznueckre U XUMUUECKHE CBOICTBA IIMHKA U POII
117 I . .
ero COCAHMHCHAT, > TPHMCHCHHC https://resh.edu.ru/subject/29/
I'ApOKCOKOMITIEKCHI IIMHKA
IIpaktnyeckas pabGora Ne 8. Pemenue POII
118 )
fKCHepHMeHTaHLHHX Sanad Y o TeMe https://resh.edu.ru/subject/29/
MerTanibl TOOOYHBIX MOATPYIII
119- Pemrenue 3agau pa3nuyHbIX TUIIOB
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120

O06o0uieHne W cucTEMaTU3alusl U3y4eHHOTO

PolI

121 :
Mmarepuana 1o teme "Mertasuibr" https://resh.edu.ru/subject/29/
122 KonTtponsHas padota no Teme "MeTtasibr"
AHanu3 pe3ylbTaTOB KOHTPOJHHOU palOTHI, POII
123 :
KOPPEKIIHUS OIUO0K https://resh.edu.ru/subject/29/
124-
Pemrenue 3aga4u pa3nudHBIX THIIOB
125
Ponp xumum B oOecrie4eHHH YCTOWYHMBOTO PO
126 L )
pa3sBUTHUs YenoBedecTBa. [IOHATHE O HAyYHBIX https://resh.edu.ru/subject/29/
METO/1aX UCCIIeI0BaHNUs BELIECTB
Hayunslie NIPUHIIUIIBI opraHu3anuu POIII
127 )
XAMHUYECKOTO TIPOU3BOJICTBA. https://resh.edu.ru/subject/29/
128 [IpomblieHHbBIE CTIOCOOBI MOJTYyYEHUS POIII
Ba)KHEUIIINX BEIIECTB https://resh.edu.ru/subject/29/
129 XUMHYECKOE  3arpsi3HEHUE  OKPYXKalollei POIII
Cpeibl ¥ €r0 HOCIEACTBHS https://resh.edu.ru/subject/29/
130 XuMUs 1 3I0pOBbE UesioBeka. JlekapcTBeHHbIE POIII
cpeicTBa https://resh.edu.ru/subject/29/
131 Xumug numy. Pois XxumMum B oOeclieueHuu POII
MMUILEBOI OE30MMaCHOCTH https://resh.edu.ru/subject/29/
132 KocMmernueckne u map@romMepHbIE CpeCTBa. POl
beiToBas xumus https://resh.edu.ru/subject/29/
XuMHUsT B CTpOUTENIbCTBE.  BakHeliue POIII
133 .
CTPOTEIBHBIC " KOHCTPYKIHOHHBIE https://resh.edu.ru/subject/29/
MaTepuaibl
134 XUMHs B CEIIBCKOM X03siicTBe. OpraHuyeckue POIII

U MUHEpaJIbHbIE Y100peHUs

https://resh.edu.ru/subject/29/
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135-
136

Cucrematuszanuss u 000OLIECHUE 3HAHUHN 110
Kypey «OO0Iast 1 HeoOpraHuUecKasi XHMHD)

POII
https://resh.edu.ru/subject/29/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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