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HOACHHUTEJIBHASA 3AIIMCKA

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 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanyy, peaqu3yIOIIMX OCHOBHbIE OO0Opa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBanus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZlanTaiyyi uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETAlii0 B COOTBETCTBUM C  OCHOBOMOJATaIOIIMMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpoil obecredynBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue Y CTPYKTypUpOBaHHWE €ro MO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

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

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0OpazoBaTebHOM
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 TMPOTrpaMMe MO XMUMHUHU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOW 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
mudGepeHIIMPOBAaHHOTO OO0YYEeHHUSI Ha YPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIHUILIINH B By3aX M OpPTaHU3AIUSAX CPEIHETr0 Mpo(deccCHoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHwsI, B TOM YHCIIE C IEPCIIEKTUBOM MOCIETYIONIETO TOTYICHHS] XUMUUECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa3oBaTENbHON MpPOrpaMMBl CpeaHero ooOmero o0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATENBHOCTH, HMEIOIMIMX MEXIUCUUIIMHAPHBIH,
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 COJEpKaHUs STHUX KypCOB B MpOTrpaMMe MO XHUMHUU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh TNPEJAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJ€HHOM YypOBHE H3Yy4YeHHUs IpeaMmeTa olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIINii, paCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPreTUUECKUX U3MEHEHU npu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XMMUU TPU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJI KIACCOB ONPEATIEHHOTO MPpoduis (TTaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHHWEe OYyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmiedt xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJEKYJsipHAs Teopusi B (PU3HUKE), 3aKOHbI COXpAHEHUS



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xuMusi. B 3TOM  cioyyae MpeaoCcTaBiseTCs  BO3MOXKHOCTh g Ooiiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX IMpEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOILIIEHAayYHbIX METOJIOB NTO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHUSI HaYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U JIUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XHUMHU KaKk 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHHMe mTpeACTAaBIECHUN: O MaTepUATbHOM EJIMHCTBE MHPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MAaTEPUAJIOB, HOBBIX HICTOYHUKOB DHEPIUH, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAaHMH, JIEKAINIMX B OCHOBE XUMHYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HaJIMOJIEKYJSPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW I OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIIMKM IKOJOTUUECKON 0€30MacHOCTH MOCIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOIUMBIX I TPUOOPETCHHS YMEHUH OPHEHTHUPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHCTEMBI CPEIHETO OOIIero oOpa3oBaHUS NMPU H3YYCHUHU
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
nmpuoOpeTarT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKHX U
MPUKJIATHBIX HMCCIIEI0OBaHUN B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAaHMIO  HAa  OCHOBE  YCBOCHHS
0011IeueI0BeYeCKUX [IEHHOCTEH;

e Ppa3BUTHE MO3HABATEILHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO 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, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MTOJIE3HOM SKOJOTMYE€CKOUN AEATEILHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX IJISl U3YUYCHHUS XUMUU Ha YTITyOJICHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, coctaBiser: B 10 kmacce — 102 gaca (3
yaca B HeJento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W 3HaYeHHWE  OpPraHUYECKOW  XHMMHH, IIPEICTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYeCKUX COEAUHEHUSIX. Tumbl TUOpUAU3AIMU aTOMHBIX oOpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranudeckux BemectB. [loHsiTue O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUAOB: pa3BEPHYTasA, COKpaniéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kiIaccupuKaluu OpraHUYecKux BemiecTB. llonarue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHE MOJENECH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

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



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupone. CriocoObl MOTyUYeHUsI U TPUMEHEHHE aJIKAHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) wuzomepus. Dusnyeckue CBONUCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsHKEHHBIC, U30JIHMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudueckuit psn alkuHOB, 001mast Gopmysna, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNU, OKUCIEHUA. KHCIOTHBIE CBOMCTBA aJIKMHOB, UMEIOIINX KOHUEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast opMmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzomna. IlpencraBmenne 00 OPUEHTUPYIOIIEM JIEWCTBUHM 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATUYECKHUX YIIJIEBOIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBMe Ha TajJOreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOIbl HW3YUYCHUsI BEIIECTB M WX MPEBPAIICHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTaCTMAcC, KaydyKoB M PE3MHBI, MOJCIUPOBAHUE MOJIEKYII
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kinaccuukauug. Dusmdeckue CBONCTBA  MpeAEbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. J[eCTBUE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroaTtoMHbl€ CHUPTHI — ASTUJIEHIVIMKOAb U TIULEpUH. DPu3nueckue u
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JleiictBue Ha opranu3M denoBeka. CmocoObl TONydYeHUST € MPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl 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. M3oMepust u HOMeHKIaTypa. u3znueckue CBOMCTRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHL. [loHSITHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, MaJbMUTUHOBAsS, 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
IEITIOYHOU 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 TIFOKO3bI: PEAKIIMH C YYaCTUEM CIIMPTOBBIX 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. llonucaxapuapl: 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, MoiydyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIOBOIO CIIMPTA B albJIETH] HA PACKaJ€HHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIOB), KAYECTBEHHbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmalla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CHUpTHI U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

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
cBoiicTBa. XMMHUYECKOE CBOWMCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu aKuIaMMOHUS.

AHUJMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. Crpoenue
aHwIMHA. B3auMHOe BiMsIHUE TPYIMI aTOMOB B MOJieKyJie aHuiInHa. OcoOOEHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nyecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mpuponnsie nonumepsl. [lepBuuHasi, BTOpUYHAs 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 NMpPU HATPEBAHUM, 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, CTENEHBb MOJUMEpPHU3AIUU, CPEIHSS MOJICKYIISIpHAS



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

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

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJIMMEPBI, OMOpa3iaraemMbie MOJIUMEPHI).

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

PacuétHrie 3agaun.

Haxoxnenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluu W/WIM HCXOIHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanust MeXIIpeIMETHBIX CBA3E€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYUHBIN (DAKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

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

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



doTocuHTe3, IBIXaHWE, OCNKH, YIIEBOABI, JKUPBL, HYKIECHHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO 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 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OpOMTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsA3b mepuoAUYECKOro 3akoHa W llepmoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble cBsA3u. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

BemectBa  MONEKYJISIpHOrO UM HEMOJIEKYJSIPHOTO  CTPOE€HHUsA. UMb
KPUCTAJTTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PacTBOPE, MOJSIpHAs KOHUEHTpauus. HaceleHHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAaHUS OTJECIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XuMHYECKHX peakUil B HEOPTraHUYECKOM M OpraHuYeCcKO
XUMUU. 3aKOH COXPAHEHMsI MacChl BEIIECTB; 3aKOH COXpPaHEHMsI W MPEBpaAICHUS
SHEPIUM NpPHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUECKUX PEaKIIHi.
TepmoxumMuyeckre ypaBHEHUSI.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Karanus u Kkataau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOPhI, BIUSIONIME HA TOJOKEHHE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpaTypa, JaBJICHUE U KOHICHTPAIIMHU BEIIECTB, YYACTBYIOIIHNX B
peakuuu. [Ipunmun Jle-Ilartense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenennb mguccornuanuu. Cpena BOJHBIX pPacTBOPOB: KHUCIOTHasi, HEUTpasbHas,
miesnounas. Bomoponueiii nmokaszatens (PH) pactBopa. I'maponus comneid. Peakiuu
HOHHOT'0 OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENbHBIE  peaknuu.  CTerneHb  OKHUCIICHUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUSS M BOCCTaHOBJICHWUSI.
Baxneiimume OKUCIUTENIM W BOCCTAHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

Heopranuueckass XuMusl.

[Tonoxenue HemetayyioB B llepuoguueckoil cucteMe XUMHUUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOEHHOCTH CTPOCHHS WX aTOMOB. DU3MYECKUE
CBOMCTBA HEMETAJIJIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMeEpe KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckue W XHMHYECKHE CBOWCTBA: PEaKIUU C
MeTaJJlaMd M HEMeTajulaMHU, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ WIpuUIIBL.
TonMBHBIC JIEMEHTHI.

I'anorensl. HaxoxaeHnue B mpupoje, crocoObl MOJydeHHs, (GU3UISCKHE H
XUMHYECKHE CBOMCTBA. [ asioreHOBOIOpOAbl. BaxkHeue KUCI0pOACOASpKALINE
COCMHEHHUS TrajoreHoB. JlabopaTopHbIe W MPOMBIIUICHHBIC CIIOCOOBI MOTYYCHHS
rajoreHoB. [[puMeHeHne rajJoreHoB U UX COEUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MPOMBIIIJICHHBIE CIIOCOOBI TMOIYYCHUS
Kuciopoaa. @u3nueckue U XMMUYECKUE CBOWCTBA M NMPUMEHEHHE KHUCIOpOAa U
030Ha. OKCUABI U MEPOKCUBI.

Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOJNy4YeHHUs, (HU3NUECKue u
xuMu4deckue cBouctBa. CepoBogopon, cyiabduabl. Oxcun cepoi(1V), oxcua
cepoi(VI1). CepHucras u cepHas KUCIOTHI M UX coiau. OCOOEHHOCTH CBOWMCTB
cepHOU KUCIOThI. [IpuMeHeHune cepbl U €€ COeIUHEHHUI.

Azor. HaxoxneHue B mpupojie, CIOCOObI TMOJNy4deHUs, (uanueckue u
XUMHYECKHUE CBOMCTBA. AMMUAK, HUTPpUIbl. OKCHUIIBI a30Ta. A30THUCTas U a30THasI



KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpruMeHeHue azora
U €ro COeIMHEHHUI. A30THbIE Y10OpEHUsI.

®ocdop. Haxoxaenue B mpupoje, cnocoObl MONydeHUs, (puznyueckue u
xumuueckue cBorctBa. Dochuast u Pochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenune Qocdopa u ero coemunenuit. dochopHbie
yInoOpeHus.

Yrinepon, HaxoXIeHWe B OpUpoJe. AJUIOTPONHBIE  MOAUGDUKAIUU.
dusznueckne W XUMHUUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u e
coJii. AKTUBHPOBAHHBIN yroib, afcopOuus. dymiaepeHsl, rpadeH, yrjiepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, U €T0
COCIMHECHUM.

Kpemuuii. Haxoxnaenue B mpupojie, CrocoObl MOJy4eHUs, (PU3HUECKUE U
xumuueckue cpoiicTBa. Oxcun kpemuus(lV), kpeMHHUEBass KUCIOTa, CUIIUKATHI.
[Tpumenenue kpeMHus U ero coequHeHui. CTEeKII0, ero mojJy4eHue, BUIbI CTEKJIA.

[Tonoxxenne MeraminoB B [lepuoandeckoil cucTeMe XUMHUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0UYe€K aTOMOB MeTayioB. OOmiue
dbuzuveckue CBOWCTBA METAIOB. [IpuMeHeHHE MeTaIOB B OBITY U TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUM psifi HampspkeHud wMetawioB.  OOmmue  crocoObl
NOJIyYEHUS METaJIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anekTpomeramutyprusd. [lonsitue o koppo3uu MeramioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mas xapakrepuctuka metauioB |A-rpymnmer [lepuoamdeckolt cHUCTEMBI
XUMUYECKUX 2JJIeMEHTOB. HaTtpuii u kamuii: mnoiydeHue, ¢GU3HYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAUHEHUHN.

O6mas xapakrepuctuka MeTtauioB |IA-rpynmner Ilepuogndeckoit cUCTEMBI
XUMHYECKUX DJJIEMEHTOB. MarHuii u Kanubllui: ToJydeHue, (QU3NYeCKue W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

ANIOMUHUIN: TIONTy4eHHEe, (GU3NIECKUE U XUMUYECKIE CBOMCTBA, IPUMECHECHHE
MPOCTOTO BEIIECTBA M €ro COoeAWHEHHH. AMQOTEpHbIE CBOHCTBA OKCHAA H
TUAPOKCHUAA ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmrast xapakTepucThKa MeTawioB moOouHblx mnonarpynmn  (b-rpymm)
[lepronnueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

du3uyeckue U XMMUYECKUE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCUIIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpomMartbl, HUX
OKHCIUTEIbHBIE CBOKCTBA. [lolyueHre u npuMeHeHne Xpoma.



OuU3nUeCKue M XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss wmapranna(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nYecKue U XMMUYECKUE CBOMCTBA XKe€Je3a U €ro coeauHeHul. OKCHUIIBL,
ruapokcuanl U conu xeneza(ll) u sxxeneza(lll). [lonyuenue u mpuMeHeHuUE xee3a
U €r0 CILIAaBOB.

DU3NUECKUE U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHuu. [lonyuenue u
MIPUMEHEHHUE MEJIU U €€ COCMHECHUM.

[uuk: nomydyeHue, (PuU3MYECKHEe UM XUMHYECKHE CBOHCTBA. AMQoOTEpHbIE
CBOIWCTBA OKCHJIA ¥ TUJIPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[MHKA U €TO COCIMHEHUM.

XUMUS U )KU3Hb.

XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeapl U €ro mocieacTBus. Poib
XUMUU B 00ECIICUCHUH YHEPTreTHUECKON 0€301acHOCTH.

Xumuss U 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuia
WCIIOJIb30BAHUSI  JIGKAPCTBEHHBIX IMpenapaTtoB. XWMHUA MOUIIM: OCHOBHBIC
KOMITOHEHTBI, THUIIEBbIe J00aBKkU. Ponp Xumuum B oO€CTHeUeHUH MHIIEBON
0€30IacCHOCTH.

Kocmernueckue u mnapdromepHsie cpeactBa. beitoBas xumus. Ilpasuia
0e30MacHOr0 MCIHOJB30BaHMS TPENapaToB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3ZHHU.

Pacuérnble 3agaun.

Pacuétpi: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O00BEMY OIHOTO M3 YUYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO U3
BEIIECTB MMEET MpPUMECH, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTa
peakiuu, €ciIM OJHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONPEACIEHHOU
MacCOBOM JOJIEd pPACTBOPEHHOIO BEIIECTBA, MACCOBOM [JIOJU M MOJSPHOMN
KOHIIEHTpPAIlMM BEWIIECTBA B pPACTBOPE, JOJM BBIXOJAA MNPOAYKTa PEAKUUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUW oOOmEed u
HEOpPraHU4YEeCKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
00X €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TIOHSITHHA, MPUHATHIX B OTACIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOT O IMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHAJINW3, CUHTE3, KiacCu(UKAIus, EPHUOJUIHOCTD, HAOIIOACHHE,
W3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.



®dusnka: Marepus, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JEKTPOH, TPOTOH,
HEUTPOH, MOH, U30TOIBI, PATMOAKTUBHOCTh, MOJIEKYJIa, SHEPTCTUUECKUI YPOBCHBD,
BEIIIECTBO, TeEJI0, OOBEM, arperaTHOe COCTOSHUE BEIIECTBA, WIICATBHBIA Ta3,
¢du3HUecKre BEIMUNHBI, €TMHAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTtka, opraHusm, sKkocuctema, ouocdepa, MeTaboJIU3M, MaKpO-
1 MUKPOSJIEMEHTBI, OCJIKH, KUPBI, YTICBOBI, HYKIIEHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U TTOTOK SHEPTHH B SKOCHCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC MCKOMAEMbIC, TOILIUBO,
PECYPCHI.

TexHoMOrUs: XUMUYECKass MPOMBIIIJICHHOCTh, METALTYPTHsI, CTPOUTCIIbHBIC
MaTepHaJIbl, CEIbCKOXO03IHCTBEHHOE MPOU3BOJICTBO, MHUIIECBAs MPOMBIILICHHOCTD,
dapmarneBTHUYCCKas IPOMBIIIICHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHX
NpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpUajOB, JJICKTPOHHAS
POMBIILICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJEICHBl CIEIYIONIME COCTABISIOIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHIATHIMA B OOIECTBE TMpaBWJIAaMU M HOPMaMM TIOBEJICHHUS; HaJIW4YUe
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MPOIEcCce peanu3aiuu 00pa3oBaTeIbHON JeATEIHLHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TIPU CO3JIaHHUU
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) NaTPUOTHYECKOT0 BOCIIUTAHMS:

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 ~ HAaOMIOJIEHUH, KPOMOTJIMBBIX OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUSI, S TUYECKOTO TOBEJICHNUS,

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 ¢
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TMOCIEACTBUN M HENMPUITHS BPEAHBIX MPUBBIYEK (yIOTpeOeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yaCTHE€ B PEUICHWHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

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

YBaXXEHUS K TPYLY, JIOASAM TPyAa U pe3ysibTaTaM TPYIOBOU EATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH O0IIEeCTBa;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

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 HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS NMPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBpAIaTh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKe, CHOCOOHOCTU W YMEHHS aKTHBHO MPOTUBOCTOSITH HUJCOJIOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUY PAIMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
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
UUMBWIN3AUMNA: B €€ T'yMaHUCTUYECKOW HAIPaBJICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM M 3KOJOTUYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00eCTIeUeHUN
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 JJIs aHAIHM3a U OOBSICHEHUS SBJICHUN OKPY>KAIOIIET0 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
peNIeHHs TPOoOJIeM B peaTbHBIX KU3HEHHBIX CUTYAIUsIX;

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 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

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

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydYHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIE, KOMMYHUKATUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIHMOHABHON
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;

CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJbHbIE yueOHBIE
JICHUCTBUS B MTO3HABATENILHON U COLIMAILHON MIPAKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OTPaXKalOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMA, KOMMYHUKATHUBHBIMHU W  PETYJIATHUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

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

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKHU TMOHATHI M yCTaHABIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

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

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKHE PaCCyXJeHHs (MHAYKTUBHbBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOAEIIbHBIC MPE/ICTABICHUS — XUMUUECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajad,
MIPUMEHSITh Ha3BaHHbBIE MOJEJIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEaKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIH U 33/1a4d UCCIIEIOBAHMS, UCITIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO CGhOPMYIUPOBAHHBIE BOMPOCH B KAaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaAMOCTOSITEJIBHOTO TIUIAHWPOBAHHUS M TPOBEACHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJO0OM
mpoiiecca, CaMOCTOSITELHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIUpOBaTh
0000ITIeHNs ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
JEATeNIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, NPUMEHEHUIO Pa3InYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JIUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIpPaBOYHbIE TOCOOUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBINIOJTHEHUS yYeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKy, TUarpamMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4HBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHTEJIBHO BBINOJHEHMS IPEMJIOKEHHON 3aa4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOeKTa, U (POPMYIUPOBATH BHIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
JEeSTENbHOCTh, OMNpenensis €€ Leau M 3aJauyd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAKKE€ B PEaIbHbIX )KM3HEHHBIX CUTYalIUSX, CBSI3aHHBIX ¢ XUMHUEH. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME ECTECTBEHHBIX HAayK M €€ poJidi B 00E€CHEYEHUU YCTOWUYHUBOTO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEpUAJOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOAOIIONB30BaHUsA, B (OPMUPOBAHUM MHUPOBO33PEHUS W OOLIEH KYIbTYpHI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloUe MOHATUS — XUMHUYECKHUI AJIIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIepOAHBINA CKENeT, PYHKIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAIEHHEIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHUYeCKrue COCAMHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. BytnepoBa, 3akoH coOXpaHEHHsI MacChl BEUIECTB, 3aKOH COXpPaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
O MEXaHHW3MaxX XHMHYECKHX pPEaKlUHUi, TEPMOAUHAMHUYECKHMX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUS! MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUMM  MOCPEICTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



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

c(hOpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPUHAIC)KHOCTh HM3YyUYECHHBIX
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
MpeJCTaBUTENIC OPraHMYECKUX BEIIECTB (PTUJICH, alleTHIICH, TONYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIUH, aJaHWuH, MajabT03a, (PpyKTO3a, aHWIIWH, JUBUHWI, U30MPEH, XJIOPOMPEH,
CTUPOJI U IpYTHUE);

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
oprannueckux BemecTB A. M. bytiepoBa s 00bsICHEHNS 3aBUCUMOCTH CBOWMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKaUEHOB,
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  MEXAY  HHUMH  ypaBHEHUAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M THUIIA KOBAJICHTHOM CBS3M (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
MPAKTUYECKOE TIPUMEHEHHE MMPOTYKTOB IMEepepadbOTKH;

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

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTECJILHON JIESTEIbHOCTH — 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 TPEJICTABICHUAMHU JPYTUX €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 YMEHHMM: TMPOBOJUTH PACUYETHl MO XUMHUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BElIeCTBA MO W3BECTHBIM MACCOBBIM JIOJISIM XHMHUUYECKUX SJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICSATEIBLHOCTH 4YEJIOBEKa, CBSA3aHHOWM C mepepaboTKoi
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJy4YEHHE W U3YYECHHE CBOWMCTB OPraHHMYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e301acHOr0 OOpaIlleHWs C BEIIECTBAMH U JIaOOpaTOPHBIM 00OPY/IOBaHHEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

cOOMI0IaTh MpaBUJIa IKOJIOTHUECKH IEJIECO00Pa3HOTO MOBENCHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC nokazaresis [1J1K;

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

[IpenmerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmass 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 pEHICHUU MPOOJEM SKOJOTHUUECKOM, SHEPreTUYECKOW W MUIIEBOMU
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 OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOIHOU

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

M30TOIIBI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE U
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMUYECKas peakius, pacTBOP, DJICKTPOJIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHUYECKON ITHUCCOLMALUM, TEPUOIUYECKUN
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, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMEe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJMHAMHUYECKHUX M  KUHETHYECKHX  3aKOHOMEPHOCTAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
HCIIOJIb30BAaHUN BKHECHUIINX HEOPraHWMYECCKUX BEMIECTB B OBITY M NMPAKTHYECKOU
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3UM U THUIA KPUCTAUIMUECKON pemeETKu, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BeEIIeCTB, TEIUIOBOMY 3G (EeKTy peakiuu, U3MEHEHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI TEPUOIMUECKOTO 3aKoHa /JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB IME€PBOrO—YETBEPTOrO IEPHOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XMMHYECKUX AJJIEMEHTOB M MX
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  BEIIECTB  PA3JIMYHBIX  KJACCOB,  IMOJATBEPKIATH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS JIEKTPOHHOrO 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 yMEHHUSA 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
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
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 TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBJISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MNOHSTUN «MaccoBas JOJISI BEIIECTBA B pPACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS»;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOILMAIMU; Macchl (00bEMA, KOJIMYECTBA 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 YMEHHUH: CaMOCTOSITENIbHO IUTAHUPOBATh W TMPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3nIuuHbIX  (AKTOPOB HA  CKOPOCTh XMUMHUYECKOW  peakln, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoi opMe pe3ynbTaThl FKCHEPUMEHTA, aHAJIU3UPOBATH M OILEHUBATH MX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBIMIOJHEHUIO JA0OPATOPHBIX XUMUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS 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 HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, CpeAcTBa MaccoBor uHbopmanuu, IHTEpHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBUH C MIOCTaBJICHHOM y4aeOHOMU 3aziadyeci.
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanyecTBO yacoB Jara
Ne DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kourposbhubie | IlpakTuyeckune | H3Y4YEeHH
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsI A
[Ipeamer u 3HaueHue
OPraHN4eCcKO XUMHH,
1 MPEACTABJICHUE O 1 brbmorexa [IOK
P https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHnYecKuX
COeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
nepoJia (OCHOBHOE U
2 ZZ36P HééHOGCOCTOHHHﬂ) 1 bubnnorexa LIOK
T ’ https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToMa yriepo/ja
XuMuyeckas CBs3b B
OpPraHUYECKUX COCAMHECHUSX.
bu6moreka [IOK
3 MexaHu3Mbl 00pa3oBaHUs 1
. https://m.edsoo.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CLIOCOOBI
paspbiBa cBsi3ei
Teopus ctpoenus
. bubmuoreka [JOK
4 OPraHUYECKUX COCTMHCHUM A. 1
https://m.edso0.ru/9e595ch8
M. byrneposa
Buner u3omepun: CTpykTypHas,
5 IIPOCTPaHCTBEHHAS. 1 bubnuoreka [IOK
OneKTpoHHBIE Y3PPEKTHI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTraHHYECKUX
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COEIMHEHUN

IIpencrasnenue o
KJTacCU(UKAIIUU U

bu6mmoreka [IOK
6 CUCTeMaTHUYEeCKast
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuotexa [JOK
OPraHN4eCKO XUMHH https://m.edsoo.ru/ba5706aa

3 CucreMaru3anus 1 0000IIeHNe bu6moteka [IOK
3HaHUH IO TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,

9 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [JOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI

10 DOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOICTBa aJIKAaHOB https://m.edso0.ru/3137711c
HaxoxzaeHnue ankaHoB B

11 mpupoze. CriocoOb! ITOJIydeHUS Bubmrorexa ITOK

PHPOIE- o https://m.edso0.ru/259b0as5h
Y IPUMEHEHUE aIKaHOB
[uknoankaHsl: 00Imas
¢dbopmMyna, HOMEHKIIATypa U

12 H30MepHsi, 0COOEHHOCTH bubnuoreka [JOK
CTPOEHHUS U XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOMCTB, CITIOCOOBI MOJIy4EHUS U
MIPUMEHEHHE

13 Pemenne pacu€THbIX 3a1a4 Ha bubnuorexa [IOK
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OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITbI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JIEMEHTOB, BXOISIIUX
B ero cocraB. CuctemaTu3amms
1 00001IIeHNe 3HAHW 110 TEME

https://m.edsoo.ru/bf84d8eb

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bu6moreka [IOK

14
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJeKkys. CTpyKTypHast M IUC-
TpaHC-U30MEPHS ATTKEHOB
du3nYecKue ¥ XUMHUICCKHE
15 cBolicTBa ankeHoB. [IpaBuio Bubamorexa [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl OTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktruueckast padota Ne 1 o
17 teme "[lonydenue sTuneHa u Bubamorexa [JOK
i _ https://m.edsoo.ru/0941eed8
W3Y4EHHUE ero CBOICTB
Pemenue pacu€THbIX 3a1a4 Ha
18 oTpeJieNieHue MOJIEKYASIPHOU bubnuoreka [JOK
(hopMyITbl OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIECTBA
ANKaJAMeHbI: COMPSHKEHHBIE,
19 M30JIMPOBaHHBIE, bu6mmoreka [JOK
KYMYJIMPOBAaHHBIE. https://m.edso0.ru/04298c0a

OCOoOGeHHOCTH AIIEKTPOHHOTO
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CTPOCHUS

20 XUMHYCCKUE CBOMCTBA bubmuoreka [IOK
COIPSDKEHHBIX JTUEHOB https://m.edsoo.ru/e561253d

21 CriocoOsI MmoJTydeHust U bubmmoreka [JOK
IIPUMEHEHHE AJIKATUECHOB https://m.edsoo.ru/1aa81660
AJKVHBI: TOMOJIOTHYECKHM P,
oOmas dhopmyia,

22 HOMeHK(f[aE };1 DJIEKTPOHHOE U bubmorexa HOK

ypa, p https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYII, (PU3NYIECKHE CBOMCTBA

23 XuMH4ecKre CBOMCTBA aJIKWHOB bubmorexa HOK

https://m.edso00.ru/23493a93

24 KauecTBenHbIe peakuyu Ha bubnuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl OTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenne 3aga4: pacy€Tsl 1o

26 ABHEHHIO XMMHYECKOMN bubmorexa HOK
P https://m.edsoo.ru/5db8e526
peakuu

97 CucreMaru3anus 1 0000IIeHNE bubnuorexa [JOK
3HAHMH 10 TeMe https://m.edsoo.ru/5db8e526
ApeHbl: TOMOJIOTUYECKUH ps/I,
obmras ¢popmyina,

)8 HOMEHKJIaTypa. DJIEKTPOHHOE U bu6mmoreka [JOK
IIPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TONyoJa,
ux (usuveckue cBoiicTBa

29 XUMHYECKUE CBOMCTBA apEHOB: bu6mmoreka [JOK
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PCaKkuu 3aMCUICHUA

https://m.edsoo.ru/a44alaed

XUMHUYECKUE CBOMCTBA apPEHOB:

30 CaKIMK MPUCOCTUHCHUS bubmorexa HOK
PCAIHIH TIPHCOCA ’ https://m.edsoo.ru/a44alaes
OKHCJIEHHE TOMOJIOTOB O€H30J1a

31 Oco0eHHOCTH XUMHYECKUX bubnuorexa [JOK
CBOMCTB CTHPOJIA https://m.edsoo.ru/d5018a54
Pemrenne pac4€THbIX 3a1a4 HA

32 oTpeieJICHUEe MOJICKYIISIPHOM bubnuotexa [JOK
(hopMyIIBI OPraHMIECKOTO https://m.edsoo.ru/53461a2c
BEIleCTBA

33 CrocoOplI MoTy4eHHS U bubnuorexa [JOK
IIPUMEHEHHE apEHOB https://m.edso0.ru/6f717d09
I'eHeTHueckas CBSA3b MEKITY

34 a3JIMYHBIMU KJIacCaMH bubmorera [JOK
P https://m.edsoo.ru/5db8e526
yIJI€BOI0POJIOB
Pacué€tsl mo ypaBHEeHUSIM

35 XUMHUYECKUX PEAKIIUH. bubnuoreka [JOK
Cucremaruzanus 1 00o01eHne https://m.edsoo.ru/5db8e526
3HaHUH 1O TeEMeE

36 [Tpupoaueiii ra3. [lonytHbie bubnuoreka [JOK
He(TSHBIC Ta3bl https://m.edsoo.ru/5db8e526

37 KaMeHHBIH yroiab 1 MpoyKThl bubnuorexa [IOK
ero nepepadboTKu https://m.eds00.ru/69b3398b
Hedtp 1 ciocoOmr e

38 nepepabotku. [IpumeHenue Bubmmorexa LIOK

Pep P https://m.edsoo.ru/21f9de78

MIPOIYKTOB NepepaboTKH HePTH

39 I'eneTnueckas CBSI3b MEXKIY bubnmnoreka [JOK

Pa3JIMIHBIMHA KJIaCCaMU

https://m.edsoo.ru/5db8e526
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yTJIEBOZOPOJIOB

lanorenonponsBoHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE

bu6mmoreka [{OK

40
CTPOEHHUE; PEAKIUH 3aMEILICHUS https://m.edso0.ru/82b4d759
rajoresa
JleicTBue mienoyveit Ha
raJIOr€HIIPON3BOJHEIE.
41 BSaHMOH:ﬁCTBHG bubmmorexa TOK
https://m.edsoo.ru/5db8e526
IATAJIOT€HAIKAHOB C MAarHUEM U
LIUHKOM
Cucremaruzanusa 1 0000IIeHne
42 3HAHUH 110 pa3uelt bubmmorexa TOK
" P " Y https://m.edsoo.ru/20e89f22
YrieBo1opoibl
43 KonTtponsHas padoTa o teme bubnuoreka [IOK
"Yraesomopoas" https://m.edso0.ru/95c9e298
[IpenenbHBIC 0JTHOATOMHBIC
CIUPTHI: TOMOJIOTUYCCKHH PsJI,
obmas opMyiia, CTpOEHHE
44 MOJIEK (J11) fBOYMe I/I}Ip bubmorexa HOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMCHKJIATYypa,
kiaccudukanus, Guzndeckue
CBOMCTBa
XuMHYecKue CBOMCTBA
bubmuoreka [JOK
45 MPpEeACIIbHBIX OJIHOATOMHBIX
https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco0bl mostyueHust u
bu6mmoreka [JOK
46 MIPUMEHEHHE OJHOATOMHBIX

CIIUPTOB

https://m.edso0.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

[IpocTtsie 3¢upsr:
HOMEHKJIATYpa M U30Mepus,

bubmuoreka [IOK

47
0COOCHHOCTH (PU3NICCKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaroMHbI€ CIIUPTHI:

48 STUJICHIJIMKOJIb U TJIMLIEPHUH, UX bubnuorexa [JOK
(uznueckne 1 XuMU4YeCcKHue https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoOsl nostyueHust u

49 MIPUMEHEHHE MHOTOATOMHBIX brbmorexa OK

p https://m.edsoo.ru/d12e567d
CITUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 (u3HYecKue CBOMCTBA brbmorexa [TOK
' https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH heHOIIa
bu6moreka [IOK
51 XuMuyeckue cBoicTBa (eHoa
¢ https://m.edso0.ru/037ca5f9

59 CriocoObl OTy4eHHS U bubnuoreka [IOK
npuMeHeHne perosa https://m.edsoo.ru/c77ddf4c
[TpakTrueckast padota Ne 2.

53 Pemenune skcnepuMeHTaIbHBIX bubnuoreka [JOK
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
henonr"

54 CucremaTu3anus 1 00001IeHne bubnuoreka [JOK
3HAHUM MO TeMe https://m.eds00.ru/1810cb9b
ANbJIErUIbl U KETOHBI:

55 3IIEKTPOHHOE CTPOCHHUE bubnuoreka [JOK

KapOOHWJILHOU TPYIIIHI;
TOMOJIOTHUECKHUE PsbL, 0011ast

https://m.edsoo.ru/b139beaa
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dbopmyna, uzomepus u

HOMEHKJIaTypa
AJBIEruabl U KETOHBI:
56 (u3HUecKre CBOMCTBA; PEaKIuu brbamorexa [OK
P https://m.edso0.ru/c887425c¢
MIPUCOCTUHCHIS
Peaknuu oxucienus u
57 Ka4eCTBEHHBIE PEAKIIUU bubmmorexa TOK
peakil https://m.edsoo0.ru/a393baa9
aJIBJAETUI0B U KETOHOB
58 Crioco0bI moTy4eHust bubnuotexa [JOK
AITBIIETHUIOB M KETOHOB https://m.edso0.ru/520d1c51
OIIHOOCHOBHBIE MPENETbHBIC
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYJT
N3omepus n HOMEHKIIaTypa
60 KapOOHOBBIX KHCIIOT, HX bubmmorexa T[OK
p o7 https://m.edso00.ru/700cc87b
(bu3uvecKue cBOMCTBA
XHUMHYECKHE CBOICTBA
61 penenbHbIX 0JIHOOCHOBHBIX Bubmrorexa ITOK
p https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCOOEHHOCTH CBOMCTB
62 MYpPaBbUHOM KHUCIIOTBHI. bubnuorexa [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
OCco0EHHOCTH CBOMCTB:
63 HEMpeAeNbHbIX U bu6mmoreka [JOK

apoOMaTUYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,

https://m.edso0.ru/83a08773
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THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBurenu BhICIIMX
KapOOHOBBIX KHUCJIOT

[TonATHE O IPOM3BOIHBIX

bu6mmoreka [{OK

64
KapOOHOBBIX KHUCJIOT https://m.edso0.ru/0d162d9d
CriocoOsl mostyueHust u
65 MIPUMEHEHHE KapOOHOBBIX brbmorexa IOK
p P https://m.edso0.ru/7c065c9d
KHCJIOT
CnosxHble 3(upbl:
TOMOJIOTUYECKHUH psJl, oO1as bu6moreka [IOK
66
dhopmyna, n3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
cBolicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€THbIx 3a1ay: 1o
YPAaBHEHUIO XUMHYECKOM
68 €aKIIMH, Ha OTIpe/IeTICHUE bubmorexa OK
Deaidi, . Pest https://m.edsoo.ru/5db8e526
MOJIEKYJIIPHOU (POPMYJIBI
OpPraHUYECKOTO BEIEeCTBA
[TpakTueckas padota Ne 3.
69 Pemenue skcriepuMeHTaIbHBIX bubnuoreka [JOK
3a1a4 1o teme "KapOoHoBBIE https://m.edso0.ru/486671fb
KkucnoThl. CroxHbie d3QUphI"
Kupsr: ctpoenue, puzndeckue
70 Y XMMHYECKHE CBOMCTBA bubmorexa HOK
https://m.edso0.ru/al19c5b98
(rumponus)
71 Oco0OeHHOCTH CBOMCTB JKHUPOB, bubnmnoreka [JOK

COJACPpKAIUX OCTATKH

https://m.edso0.ru/b0331922
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HEIPEICIIbHBIX JKUPHBIX
KHUCIIOT. JKupsl B mpupoie

MpbUia Kak COJIH BBICIIIUX
KapOOHOBBIX KHCIIOT, UX

bu6mmoreka [{OK

712 moroliee aercreue. Iloustue o
mee K https://m.eds00.ru/3c566565
CHUHTETUYECKUX MOIOIIHNX
cpencrBax (CMC)
T'enetnyeckas cBs3L
73 YTJI€BOOPOJIOB U bubnuoreka [IOK
KHCIJIOPOJICOAEPKAIIUX https://m.eds00.ru/56790c96
OPraHWYECKUX BEIIECTB
74 Pacuétel no ypaBHEHUSAM
XUMHUYECKUX PEaKINi
CucreMaru3anus 1 0000IIeHNe bubnuotexa [JOK
75 .
3HAHHH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa
76 YTJIEBOJIOB U KJIacCU(pUKAITIS bubnuoreka [IOK
yII€BOJIOB (MOHO-, IU- U https://m.edso0.ru/7a9693al
TOJIMCaxapy bl )
Momnocaxapuapl: pusznueckue
77 CBOIICTBA U HAXOXK/CHUE B Bubmorexa ITOK
https://m.edsoo.ru/b4bdda2d
MpUpoJIe
IIpuMeHeHnue rIroKo36I, €€
bubmuoreka [JOK
78 3HaYEHHE B
https://m.edsoo.ru/5e61122d
KU3HEACITEIIbHOCTU OpraHru3ma
pcaxapHuabl: caxaposa,
A P P bubmuoreka [JOK
79 MaJIbTO3a U JIaKTO3a.

Haxoxnenue B npupone u

https://m.edsoo.ru/eb0384e7
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MNPUMCHCHUC ACaXapua0B

[Tonucaxapuasl: ctpoeHue
MaKpOMOJIEKYI, (PU3HYecKre u

bu6mmoreka [{OK

80
XHMHUYCCKHE CBOMCTBA, https://m.edso00.ru/72a04508
MIPUMCHCHHE
81 [TonsiTHE 006 MCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemrenne pacyeTHsIX 3aa4 Ha
82 OIpEENICHUE JJOJIM BbIX0O/1a bubnuotexa [JOK
MPOAYKTA PEAKIUH OT https://m.edsoo.ru/7fde47ef
TEOPETHIECKH BO3MOYKHOTO
83 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HaHUH MO paszeny https://m.edso00.ru/08d4364c
KonTtponpHas padoTa o Teme
84 "Kucnopoacoaepxariue Bubmmorexa [IOK
poAcoAcpaall " https://m.edso0.ru/42c6678e
OpraHUYEeCKUe COeTUHEHHS
AMuHBI: K1accudukanms,
CTpOEHUE MOJIEKYI, 001as
85 hopmyna, uzomepus bubmorexa [TOK
PMYTa, pYL, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u Gu3nYecKue
CBOMCTBA
86 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
anupaTHICCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINMH: CTpOEHUE aHWIINHA,
87 0COOCHHOCTH XUMUYECKUX bubmmorexa [JOK
. https://m.edsoo0.ru/39cd21f1
CBOWCTB aHUIIUHA
88 CriocoOslI mosTyueHust u bubnmnoreka [JOK

NPHUMCHCHUC aJ'II/I(baTI/I‘-IeCKI/IX

https://m.edsoo.ru/eal38763
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AMHHOB

AMMHOKHUCIIOTBI: HOMEHKJIATypa
1 u3oMepusi, Gu3nIecKre

bu6mmoreka [{OK

89
cBoiicTtBa. OTAEIbHBIE https://m.edso0.ru/d1773e80
MPEACTABUTENHN (l-aMUHOKHUCIIOT
XUMHYECKHE CBOUCTBA
aMHHOKHCIIOT, X
bu6moreka [IOK
90 OMOJIOTUYECKOE 3HAUECHUE
https://m.edso0.ru/77df705a
amMuHOKHUCIIOT. CHHTES U
THIPOJIU3 TICNITHIOB
o1 benku xkak nmpupoiHbIe bu6moreka [IOK
TTOJIMMEPBI; CTPYKTYPHI OCITKOB https://m.edsoo.ru/429e9899
bu6moreka [IOK
92 XUMHUeCKHe CBOIiCTBA OEIKOB
https://m.edso0.ru/6237306d
A3oTcoaepkalime
TeTEPOLUKITNICCKIE
93 coenruenus. HykienHoBbie bubmmorexa LOK
P IR https://m.edsoo0.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE H
OunosiornuecKas pojb
[IpakTueckas padota Ne 4.
Pemenne skcnepuMeHTAIBHBIX
bubmuoreka [JOK
94 3a/1ay4 [0 TEME
" https://m.edsoo.ru/8e3c02d1
AzoTcoaepikamme
OpPraHM4ecKue coeaMHEHU"
[IpakTuueckas paborta Ne 5.
95 Pemenne skcnepuMeHTAIBHBIX bubnuoreka [JOK

3aga4 no teMe "Pacro3HaBanue
OpPraHUYECKUX COETMHEHUI"

https://m.edsoo.ru/bde3fdf6
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KonTtposneHas paboTa o teme

bubnuoreka [IOK
96 " A3oTcoaepkamniue 1
AePalt " https://m.edsoo.ru/ce561bc7
OpPraHUYeCKUEe COCTUHEHUS
OCHOBHBIE TOHSATHS XUMHUHU
BBICOKOMOJICKYJISIPHBIX
97 COSTMHECHHUI ¥ METObI HX 1 bubmorera [JOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIUMEpHU3aITUs U
TTOJIMKOHACHCAITUS

98 [Tmactmaccel. YTunuzamnus u 1 bu6moteka [IOK
nepepaboTKa IIacTuKa https://m.edso0.ru/82242e0f
DJacToMephL: HATypaIbHbIN

99 CI/IHTeTI/I'-IeIZ:KI/Ie Kayp u 1 bubmorera [IOK

yayri. https://m.edso0.ru/246103ec
Pesuna
Bousokna: HaTypanbHbIE,

100 HUCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cunretndeckue. [lonumepsr https://m.eds00.ru/5963a601
CIEIUAaILHOTO HA3HAYCHHUSI
[IpakTrueckas padota Ne 6.

101 Pemenune skcnepuMeHTaIbHbBIX 1 bubnuoreka [JOK
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IJ1IaCTMacc U BOJIOKOH"

O00011IeHNE U CUCTEMATH3ALI S

102 M3Y4YEHHOTO MaTepuasa 1o Teme 1 bubmuoreka [JOK
"BbICOKOMOTNIEKYIISIpHbBIE https://m.edsoo.ru/6a22b1e8
coeMHeHus"

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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11 KVIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoasubie | IlpakTuyecku
n/m Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTsbI e padoTbl
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubnuorexa [JOK
XuMudecKkui sneMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
2 CocrosiHHE 3JICKTPOHOB B aTOME 1 bubmotera [JOK
p https://m.edsoo.ru/b4d9fffa
3 DNeKTpOHHBIE KOHPUTYpAITIH 1 bubmuorexa [JOK
aTOMOB XMMHUYECKUX JICMCHTOB https://m.edso00.ru/61294af9
4 BaneHTHbIE BO3MOKHOCTH aTOMOB 1 bu6mmoreka [IOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/f5f750fe
[Tepuonnyueckuii 3aKOH U
[Tepuoanueckas cucrema
bu6mmoreka [IOK
5 XUMHYECKUX dnmemenToB J[. 1. 1
https://m.eds00.ru/8149e846
MeHnpeneeBa B CBETE YUCHHS O
CTPOCHHH aToMa
5 O0o00IIeHNE B CHCTEMAaTH3aLIH 1 bubmuoreka [JOK
3HAHUHU 10 TEME. https://m.edsoo.ru/a0764b24
7 Kontponsnas padora Nel mo teme 1 1 1 bubnunoreka [JOK
«CTtpoeHue atoMa» https://m.eds00.ru/16957c01
bubmuoreka [JOK
8 HMonHas xuMmudeckas CBI3b 1
https://m.edsoo.ru/f8468927
9 KoBanentHas xumMuueckas CBI3b 1 bubmorexa HOK
https://m.edsoo.ru/8fad2942
10 MeTannuyeckass XUMHYCCKas CBSA3b 1 bu6nmoreka [JOK
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https://m.edsoo.ru/5a8072af

11 Bonopoanas xumuueckas CBsI3b bubmorera [JOK
AOPOA https://m.edsoo.ru/3d2ca093

12 I'uGpuam3anus opourtane u bubnuorexa [JOK
TFE€OMETPHSI MOJIEKYII https://m.edso0.ru/8c66b12a

13 Teopust cTpoeHUsT XUMUYECKUX bubnuorexa [JOK
coemuaenuit A.M. byrneposa (TCB) https://m.edsoo0.ru/e167635b

bubmmoreka [IOK

14 I1

OAHMEpET https://m.edsoo.ru/da2c70e4
bu6mmoreka [IOK

15 C

TPOCHHE NOTHMEPOB https://m.edsoo.ru/e9ccdd8d
bu6mmoreka [IOK

1

6 JICTICPCHEIE CHCTEMEI https://m.edso0.ru/328e653a
Pemenue 3agau ¢ ucnoyib30BaHuEM

17 MOHSATHH ""MaccoBasi OIS bubmuorexa [JOK
pacTBOPEHHOTO BemiecTBa", https://m.edsoo.ru/785e0ab4
"MoJIsIpHasi KOHIIEHTpanus"

18 O06o00IIcHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HaHUH 1O TEME. https://m.edsoo.ru/bf9e108d
KontponpHas padota Ne2 o teme 2

19 «Ctpoenue BemiecTBa. JlucnepcHoie bubmorexa HOK

P B ) P https://m.edsoo.ru/8d2c6a3a
CUCTEMBI ¥ pPaCTBOPBI»
Knaccudukanus XuMuaeckux

20 €aKIMi B HEOPTraHUICCKOU U bubmorexa HOK
pearh . P https://m.edsoo.ru/70a60aa4
OpraHUYeCKON XUMHUHU

21 BeposTHOCTh IpOTEKAHUS bubnuoreka [IOK
XUMHUUYECKUX PEaKLINi https://m.edso0.ru/6335cdd2

22 CKOpOCTh XMMHUYECKOH peaklnu, e€ bubnuorexa [IOK
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3aBUCHUMOCTD OT PAa3JIMYHBIX
(hakTopoB.

https://m.edsoo.ru/d1db86da

O0paTuMOCTh XUMUUYECKUX PEAKITUH.

bubmmorexa [{OK

23 https://m.edso0.ru/87b1395
XUMHYECKOE PAaBHOBECUE 4
24 OKHUCIUTETbHO-BOCCTAaHOBUTEIIBHBIC
peaKkify B HEOPraHUYECKON XUMHUH.
o5 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC
peaKkIfy B OPraHUYECKON XUMHUHU
26 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE bubmuorexa [JOK
pEaKIUH B OPraHUYECKON XUMHUH https://m.edsoo.ru/1facaldl
27 DIIEKTPOMTHYCCKAS JUCCOIAAIIHS bubmorera [JOK
P https://m.eds00.ru/30952f9b
bu6mmoreka [IOK
28 Pea OHHOTO OOMeHa
[CHITHT HOHHOT e https://m.edsoo.ru/3bf34el7
HNonHoe npousBeieHre BOIbI.
29 Bonopoausrii nokasarens (pH) bubmorexa OK
AOPOZ P https://m.edsoo.ru/5f766bdf
pacTtBopa.
30 IM'uaposin3 HeopraHm4ecKux bubnuoreka [JOK
COECIUHEHU. https://m.edso0.ru/3966ca89
I'mpponus oprannyueckux bubnnoreka [JOK
31 .
COECIUHEHUM. https://m.edsoo.ru/09d5a9bd
bubnuoreka [JOK
32 P
clieHie safat https://m.edsoo.ru/2e3daeb0
bu6mmoreka [JOK
33 Pemenue 3amau https://m.edso0.ru/5622606
0
34 O06o01eHre U cucTeMaTrU3amus bubmuoreka [JOK
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3HAHUI 110 TEME.

https://m.edsoo.ru/fb691387

35 O06o00611eHNEe U cUCTeMaTH3aIUs bubmuorexa [IOK
3HaHUH IO TEME. https://m.edso0.ru/93fb97d2

36 KonTtposnsHas padota Ne3 mo Teme bubmoreka [IOK
"Xumuueckue peakuuu" https://m.edsoo0.ru/5a859d16

37 Kinaccudukanust HeOpraHU4eCKux bubnuorexa [JOK
BEILIECTB https://m.edsoo.ru/5afa265d

38 Knaccudukanus oprannueckux bubnuorexa [JOK
BEILIECTB https://m.edsoo0.ru/c161eb85

39 MeTaniasl - XAMHUYECKUE JIEMEHTHI. bu6moreka [IOK
Mertaibel — IpoCThIE BEIIECTBA https://m.edsoo.ru/a8a0a930

40 OO0mme XuMHUIECKHEe CBOMCTBA bubmuorexa [JOK
METaJIOB https://m.edsoo.ru/8ca2dcad

41 OKcHIbI ¥ THAPOKCUIBI METAIIJIOB bubmmorexa [OK
https://m.edsoo.ru/ef92c91c

bubnuoreka [IOK
42 Kopposist meraion https:// m.edsoc? ru/0aa8f613

43 OO6mme crnocoObl MOTyICHUS bu6mmoreka [JOK
METAJLJIOB. https://m.edso0.ru/4e223795

44 Pemenne pacueTHbIX 3a1a4 Bubmmorexa LIOK
https://m.edso0.ru/6b3255e6

45 Mertasibl MOOOYHBIX TPy bubnuoreka [IOK
(moarpymmna Mean). https://m.edsoo.ru/6971aca4

46 Mertasibl MOOOYHBIX TPYIII bubnuoreka [IOK
(moarpyrmma uHKa). https://m.edsoo.ru/8b26fecd

47 Mertaibl MOOOYHBIX TPYIII bubnuorexa [IOK

(moarpymra xenes3a). Baxueiiue

https://m.edsoo.ru/c8abc36a
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COCAMHCHUA Maprafua.

48 Pemrenune pacueTHbIX 33124 bubnnorera [TOK
p g https://m.edsoo0.ru/5¢8816a0
O0001enre U CHCTEMATH3ALUS Bubmiorexa [JOK
49 N https://m.edsoo.ru/2b6d8b4
3HAHUU "
50 KonTtponsnas pabora Ne4 no teme bubnnorexa [JOK
«MeTamsn) https://m.edsoo.ru/46afael6
bubmmoreka [{OK
51 H
CMETAILITH https://m.edso0.ru/7c875999
bu6mmoreka [IOK
52 H
CMETAILITH! https://m.edso0.ru/8cfa2548
53 Boaopoaneie coenrHeHust bu6moreka [IOK
HEMeTaJlJIOB https://m.edsoo.ru/0afb05e4
54 Pemrenne pacyeTHBIX 3a0a4 bubmmorexa [OK
P A https://m.edsoo.ru/badd2255
55 OKcuapl HEMETAJIJI0B U bubnmuorexka [JOK
COOTBETCTBYIOIIME UM THAPOKCHUJIBI. https://m.edsoo.ru/e2965afe
56 CucreMaru3anus 1 0000IIeHUE bubnmuoreka [JOK
3HaHUM 110 Teme «HemeTanibr https://m.edso0.ru/129f5059
57 Kucnote! oprannueckue u bubnunoreka [JOK
HEOpraHUYeCKue https://m.edsoo.ru/9a6b43ec
58 AMdoTepHbIe OpraHMYecKue U bubnuoreka [JOK
HEOpPraHWYECKUE COCTUHECHUS https://m.edsoo.ru/8175ac3f
I'eneTnueckas CBSI3b MEXKIY
bu6mmoreka [JOK
59 KJIacCaMH OPraHUYECKUX U

HCOPraHN4YCCKUX CO€OUHECHUI

https://m.edsoo.ru/c7a2d429
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60 O06o001IeHre U CCTeMAaTH3aus 1 bubmmoreka [JOK
3HaHUH 110 TEME https://m.edso0.ru/a218070a
61 KonTpomasHas padora Ne5 mo teme 1 bubnmoreka [JOK
"Hemeransr" https://m.edsoo.ru/1eb19f9e
[Ipaktudeckas padora Nel "Pemenue
62 IKCIIEPUMEHTATBHBIX 33124 TI0 1 brbmmorexa [OK
P N | https://m.edsoo.ru/dba58adf
HEOPraHUYeCKOu XumMuu".
[IpakTnueckas pabota Ne2 "Pemenue bubnuorexa [JOK
63 IKCIIEPUMEHTAIBHBIX 33124 TI0 1 https://m.edso00.ru/6029b60
OpraHu4ecKoit Xxumuu". 9
[IpakTnueckas pabora Ne3
64 "I'eneTnyeckas CBA3b MEXKIY 1 bu6moreka [IOK
KJIacCaMU OPraHUYECKUX U https://m.edso00.ru/143558ab
HEOPraHUYECKUX COCAMHEHUM".
bu6mmoreka [IOK
65 X 1
MM M IPOHSBOACTEO https://m.edso0.ru/3170e7b1
XHUMHUYECKOE 3arpsi3HEHUE bubnmuorexka [JOK
66 OKpYXaromen cpepl u eé 1 https://m.edsoo.ru/393cdac0
OCJIEACTBHUAL. https://m.edsoo.ru/5823cefb
67 XUMUS U 3JI0POBBE YEIIOBEKA. 1 bubnuoreka [JOK
JlekapcTBEHHBIE CPE/ICTBA. https://m.edso0.ru/b624f801
68 KocmeTtnueckue u napdromepHsbie 1 bubnunoreka [JOK
cpeacTBa. beiToBas xumusi. https://m.edsoo.ru/6e864db5
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus; yrinyoaennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakuueit Jlyauna B.B. O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHEepHOE 00IIECTBO
«M3parenscTBO «IIpocBenieHne

* Xumus; yrinyonenHoe ooyuyenue, 11 knace/ Epemun B.B., Ky3pmenko H.E.,
HpoznoB A.A., u ap.; nox peaakuueit Jiyauna B.B. O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPUAJIbI IS YUYUTEJISA
O.C.I'abpuensn, I'.I".JIsicoB "Xumusa. Meroaudeckoe mocobue - m.:Jpoda,
2022r.

O.C.TI'abpuensu, U.I'.OctpoymoB "OO61as XuMus B TECTax, 3ajayvax,
ynpaxknenusx. 11 kmace."-M.: [Ipoda, 2023r.

O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas "Xumus 11 knacc:

Hacronpnas kaura qis yaurensa". Yacte 1 - M.:[Ipoda, 2019r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



http://www.uroki.net/-UROKI.NET.

http://him.1september.ru
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