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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMma mo XMMHUU Ha YPOBHE CpEIHEro oO0IIero oopa3zoBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B DeepaqbHOM rOCYJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenoiaBaHus
yuyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peamu3yIOIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOKeHHM «CTparerun pas3BuTusi BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIIyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yuyenue mpeamera, peaiuzyeMoe B yclIoBUAX JuddepeHnrupoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KH3HU B COIUYME, a TAKKe IS
POJOJKEHUST OOyUeHHs] B OpraHM3alusix NpodeccHoHANIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBJISETCA OAHOW U3 MPUOPUTETHBIX TUCIHUTIIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
noJpoOHYI0  MHTEpIIPETalii0 B  COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxkeHusMu PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIENEeH, COAep KaHUs,
pe3ynbTaToB O0ydeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBIMTYCKHHKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCSL CJIEIYIONINE BBIMOJIHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peaju3alus KOTOpol obecreunBaet
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peycMaTpuBacT
ONpeJeNIeHNE: TMPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIIEIO0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJSI W OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHUH O0O0yYaroluxcsi B
pamMKax HWTOTOBOM arTectalu B (GopMe €IUHOr0 TOCYIapCTBEHHOTO
9K3aMeHa [0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTIEIbHBIX mpoduiieid, mnpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

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

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEILHOCT, H3YUYCHHUS y4eOHOIO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX 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 o00pa3oBaHMs, COJACPKATECIBHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHI  OOydYaromerocss IO OCBOCHHIO
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 (MHBapUAHTHOM) COCTABIISIONIEH COAEp:KaHUs y4eOHOTO 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
Ha3HAYEHUW TPEeIMETOB 0a30BOr0 ©  yriayOJNE€HHOTO YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHUS CHEIUATBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCS, BRIOPABIINX OMPEASIEHHBIA MPOPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepasibHON 00pa30BaTEIbHON MPOTPaMMBl CpPEJAHEro O0O0Iero o0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUH, YMEHHUU palMOHalu3aluu yu4eOHOro Tpyaa u
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeoOpraHnuueckas xumusi». [lpu onpeaeneHuu moaxoa0B K 0TOOPY U CTPYKTYpHOU
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
HEOpraHuuecKass XHMHUS» COCTaBISET COBOKYIHOCTh NPEAMETHBIX 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 yriayOJIEHHOM YpOBHE H3y4deHHUs IMpeAameTa olecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHM aToMa. XMMHUYECKas CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANMEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIM3€E PACIIaBOB U PACTBOPOB BEIIECTB.
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 PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJAEpPXKAHUE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa sl KIACCOB XUMHUKO-(DU3UYecKoro mpoduist O0ibinoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
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 BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OonbIIMK yAeNbHbIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTbI, KaK JHUMIHABL, OENKH, YIJIEBOAbl, HYKIECHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOTO MHUPOBO33PEHHS, OCBOCHHS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
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 IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHONW 3HAYMMOCTH SIBIISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'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 (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, YHEPreTUYECKON M MHINEeBOM 0€30MacHOCTH, B Pa3BUTHH
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOUIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN CpELE;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA 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 AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS POOJIEM, CBI3aHHBIX C XUMHEH, IPOrHO3UPOBAHHSI,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJax  IO3HaHUS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU H3YUYEHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUS K IIpollecCy TBOpYECTBA B 00JIACTU TEOPETHUECKUX W
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
001I1eYeIOBEYECKUX IIEHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOM TTPO(eCCHOHATBHON M OOIIECTBEHHON JCATEIbHOCTH,
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-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yncI0 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHS] XUMUU Ha yriyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUS

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJIeHTHbIE BO3MOHOCTH aToMa Yrjiepoaa. XUMHUYECKAs CBA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOWMHAsE U TpoiHas cBA3b. CocoObI pa3pbiBa CBSA3EH B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX coequHeHud. MomnekynsipHble U  CTPYKTYpHbIE  (DOpPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
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 opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOoCTH W KIaccu(UKAIUs OpraHWYECKUX peakinui. OKHUCIUTETHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBI 110 IIPEBPAIICHUI0 OPraHWYECKHMX BEIIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

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



XVMMHUYECKHE CBOWCTBA QJIKaHOB: PEAKIUHU 3aMEIICHHs, H30MepU3alui,
JNETUAPUPOBAHMS, [TUKIN3ALUK, TUPOJIU3a, KpeKuHra, ropenus. [IpeacraBnenue o
MEXaHU3Me peaklUuil paguKaIbHOTO 3aMELICHUS.

Haxoxnenue B mpupozae. CriocoObl MOIyYEHUsI U TPUMEHEHUE AJIKAHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LMKJIOMEHTaH, LMKJIOTeKCaH) LMKIOaIKaHOB. CrocoObl MOTy4YeHUs U
MPUMEHEHUE IIUKIOATKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuau3anys aTOMHBIX opOuTaneidl yriepona, - W m-cBA3U. CTpyKTypHas u
reoMerpuyeckas (IUc-TpaHc-) wu3zomepus. @Puznyeckue CBONCTBAa aAJKEHOB.
XVMMHUYECKHE CBOMCTBA: PEAKIMU MPUCOCIMHEHMS, 3aMELICHUSI B O-TIOJOKEHHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha ABONHYIO CBsI3b. CIIOCOOBI MOTYYEHUS W MPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsbKEHHBIE, U30JIMPOBAHHBIE,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpsDKEHHBIX TueHOB. CrOCOObI MOTyYeHUs U MPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. du3nyeckue CBOWCTBA aJKUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoJAopo bl (apeHbl). ['oMOnOrHueckuil psifi apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOCAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCWIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

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



MEPEroHKa, KPEKUHT (TePMUYECKHUM, KaTaIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIy, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJOreHIPOU3BOIHBIX YIJEBOJOPOJOB B OBITY, TEXHHMKE U TPHU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJOB pPa3IMYHBIX KJaccoB (oOeciBeurBaHUE OPOMHOW WM
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YEHUE €T0 CBOWCTB, O3HaKOMJIeHHE C KoyueKmusMu «Hedtb» u «Yromby», ¢
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
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 U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH 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 MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcoOeHHOCTH (HU3UICCKUX H
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBnenne o MeXaHW3ME peakiuid HYKICOPWIHHOTO 3aMEIeHUS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
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,  MOJTUCTUPOJ, MOJTUMETUIMETAKpUiIaT, MOJIUKApOOHATHI,
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 MPUPOHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
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 €ro XMMHUYECKUX 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, J3KocucTeMma, Owocdepa, wmeTaboIH3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



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

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MHUIIEBBIE MPOAYKTHl, OCHOBBI PAI[MOHATIBHOTO THTAHUS,
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, KBAaHTOBBIC YHUCJIA. DHEPreTUUECKUEe YpPOBHU 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 COCTOSIHMH, DJICKTPOHHBIE KOH(UTYpallMi HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpPUEM CTPOECHHUS  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,
MeTayuTneckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BasieHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[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 BBIpaXXEHUS KOHIUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

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

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DAKTOPHI, BIUSIONIME HA TMOJIOKEHUE XUMHYECKOTO
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,
menounas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxxneiiimue OKUCIUTENM W BOCCTAaHOBUTENU. MeTOa AIEKTpOHHOro OasaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpelbl PacTBOPOB C IOMOIIBI0O MHAWKATOPOB, M3YYEHHUE BIUSHUS Pa3IMUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeue KUCI0pOACOAEpKAIIUE
COeIMHEHUS TanoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBL.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. HaxoxzaeHue B mpUpoAe, CIOCOOBbI MONY4YEHHs, (PU3NYECKHE U
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUUYECKHE CBOWCTBAa TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKU. [IprMeHeHne MpOCThIX BEIIECTB, OOPa30BAHHBIX YTIIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenne MetaiuioB B Ilepuoanueckord CUCTEME XUMUUYECKHUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAILTYPI U, MMUPOMETAJLTYPIusl,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAUHECHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKeécTtkocTh BOABI U CLIOCOOBI €€ yCTpaHEHMUSI.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyeckue W XMMHUYECKHE CBOICTBA MapraHiia ©U €ro COCIUHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [TonyueHue u mpuMeHeHuUE xee3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUA [IMHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [IprumeHneHue
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamnsl W CIUIaBbl», B3aUMOJICHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJNIOB, B3aUMOJCHCTBHE TUAPOKCUIOB aJlOMUHUS M IMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeH yCTOWYMBOTO pa3BUTHUS yeioBeuecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BEIIECTB (Ha MpUMEpEe MPOU3BOJCTBA AMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MEAULIVHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
oOecreyeHuu NuIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MPENaparoB OBITOBOW XUMHUU B TIOBCEAHEBHOM
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuarnsl i 3JeKTpoHUKU. HaHOTeXHOI0THH.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM 00BEMY OIHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIIEeCTBA) MPOAYKTOB PEAKIUHU, €CIM OJIHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peakluu, €ecid OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccOBOM JoJied pacTBOPEHHOrO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJM BBIXOJA MPOJAYKTAa PEAKIUU OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYeHUH oOmed
Heopranumdeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCMOIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHITHM, MPUHATHIX B OTACIBbHBIX
IpeIMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCUUKaIus, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEepeHne, IKCIIEPUMEHT, MOJIEJTh, MOJICTTUPOBAHUE.

®usnka: Marepus, MHUKPOMHp, MAKpPOMHUp, AaTOM, 3JEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opraHusm, sKocucTemMa, ouocdepa, MeTaboIM3M, MaKpoO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
PECYPCBIL.

TexHomorus: XUMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprus, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



mnmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaliOB, OJCKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0oOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAMeTa «XHUMHUS»  OTpakaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBLHONM M TMPAKTHUYECKOW JESITeIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

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

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEKIUYHOCTHBIX
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, HAMEPEHHs, JIOTHKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

YBOXEHHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM M TMPAKTHUECKOT O
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(POpMAIMU O MEPENOBBIX JIOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHOU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

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 M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTeW 370poBOro M Oe3omacHoro o0pasza JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

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

NMOHUMAHUSI I[EHHOCTU TMPaBUJI HWHIUBHUAYAJBHOTO U  KOJUICKTHBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3InvyHOro poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oymymieit mpodeccun u peanu3anuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

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 HENPUATUA JCUCTBUM, TMNPUHOCAIIMX Bped OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU AKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHWHU MPOOJeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHMMaHUS CYHIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENPEpPbIBHOMY OOpa3oBaHUIO H
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 pe3ylbTaThl OCBOCHMS MPOTpaMMBbl IO XMMHHU Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM 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);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHS (MO3HABaTEeIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

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

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOorudeckKme JqecTBU:

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:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JIS KJIACCH(PUKALUU BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYJIUPOBATH BHIBOIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuu — TPU PEIICHUH YYCOHBIX ITO3HABATECIBHBIX W TPAKTHYCCKUX 3aj]ad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIaJICTh OCHOBAaMHU METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB M XUMHUYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHUS W  TIPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCIICI0BAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

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

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 KAadeCcTBE CpEICTBa Tpu pabore C
XAMUYECKOW WH(POpMANMEH: TPUMEHITh MEXKIpeAMEeTHbIe ((QHU3UYecKue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

MCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISITHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a[1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK1a€MOI TEMBI B XO/1€ JUAJIOTra U/UIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOM 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJIbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UJIM COBMECTHO CO CBEPCTHUKAMH ITPU BBITIOJIHEHUHU
XUMHUYECKOT0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUN B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTb, ONpenesss €€ Ueau W 3aJaud, KOHTPOJUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX U HCCJIEIOBATENbCKUX 3a/ad, BbIOMpATh Haubosee
3G (eKTUBHBIN crmoco0 HX pemeHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIEe pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeJHEero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
10 OCBOCHUIO, MHTEPIIPETAIIMU M MPEoOpPa30BaHUIO 3HAHUM, BUIBI JESITEIbHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHHUIO 3HAHUW B PA3THYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHHMS Kypca «OpraHuyeckass XuUMUA»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYCHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3[JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHHUKOB SHEPTUH, B o0ecrieueHU palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOHOM CpeJIe;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraloIINe MOHATUS — XUMUUYECKUN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOuWTalield, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasi M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJIepIKaIllIe OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonuueckuii 3akon J[. M. MennueneeBa, Teopusi CTPOCHHS OPTaHHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpallleHHs] HHEPrUud MpPU XUMHYECKUX pPEaKluax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JEKalllhue B OCHOBE
NOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; TpeICTaBICHUS
0 MEXaHM3Max XUMUYECKUX pEeaKIHi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3AUMHOM BIIMSSHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dekThl, opueHTanThl | 1 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,
yCTaHaBIMBATh WX B3aWMOCBSA3b, MUCIOJIB30BaTh COOTBETCTBYIOIIUE TOHATHS TPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJISl COCTABJICHHS MOJICKYJISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBIIATh YPAaBHEHUS! XUMHUYECKHX PEAKIIMNA M PACKPHIBATh MX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMi  TIOCPEJCTBOM  COCTaBIICHUS
ANIEKTPOHHOTO OallaHca »JTUX pEaKIWid, pPeaKknuid HOHHOTO OO0MeHa MyTEéM
COCTAaBIICHUS WX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUIA;



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
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



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

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TO3WIUH  DKOJIOTMYECKOW  O€30MacHOCTH  IOCJHEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH DSKCIEPUMEHT (TOJIydeHHEe M HW3Y4YeHHE CBOWCTB OPTraHMYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBHIa SKOJIOTHYECKU IeJIeCO00Pa3HOT0 MOBEICHHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIICH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCWCTBUSI HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs cMmbIch nokaszaress [1J1K;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHUSI OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBIATh IICJIICHANIPABICHHBIA TOMCK
XUMHUYECKONU MH(MOPMAIIUK B PA3IMYHBIX HCTOUHMKAX (Hay4YHas M y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopmanuu, UHTepHET U IpyTHe), KPpUTHICCKU
aHaJIM3MPOBATh XMMHYECKYI0 MH(OpMAIMIO, epepadaThiBaTh €€ M HUCIO0JIH30BaTh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OOIas M HeopraHudeckas
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
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

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
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMHUYECKash pPeakius, pacTBOp, 3JIEKTPOJUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUSI AIEKTPOJUTHYECKON AUCCOLMAIU, TEPUOAUUYECKUI
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUI S3bIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaxX XHUMHUYECKHUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCTIOJIb30BAHUN Ba)KHEUIIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMCAaHUM HEOPTaHUYECKHUX 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 BaJCHTHOCTh U CTEIICHb 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 XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTb YMEHHUSI PACKPBIBATh CMBICI MEPUOIUUYECKOro 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKUX DJIIEMEHTOB U 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
XUMHUYECKHE  CBOMCTBAa  BELIECTB  PA3JMWYHBIX  KJIACCOB,  IOJATBEPXKAATH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIIMA TTOCPEJICTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTb yMEHHUSA OOBICHATH 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 Bo3aeicTBull (mpunuun Jle Hlatense);

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 TOUYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
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 BBIABIIATH B3aUMOCBSI3b XUMHUYECKHUX 3HAHHUM C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHSATUN «MaccoBas JOJI BEIIECTBA B PACTBOPE» U «MOJSIpHAS KOHLICHTPALIMS»;
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
M3BECTHOM CTENEHBIO AMCCOLMANNU;, 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 YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpedbl pacTBOPOB BEIIECTB C MOMOIIbI) HWHJIUKATOPOB, HM3YyUYCHHE BIUSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HOpMyTUpOBaTH I€b HWCCICNOBAHUS, TPEICTABISATh B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIHUSIMU [0 BBHIMOJHEHUIO JA0OPATOPHBIX XUMUUYECKUX
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 JICUCTBUSI HA YKUBBIE OPraHU3MBI ONPEACIEHHBIX HEOPTaHHMUYECKUX
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 COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust

1.1 CTPOEHUS OPTraHUYECKUX COEOUHEHNI A 8 Bubnmoreka

' p p ' LLOK https://myschool.edu.ru/

M. bytiepoBa

Hroro mo pazueny 8

Paspnen 2. Yriesogopoabl
21 I[IpenenbHbIE YIIEBOAOPOIBI — ATKaHEI, c Bubnuoteka

. HKTOATKAHDI LIOK https://myschool.edu.ru/
92 HenpenensHble yriaeBoa0pOabL: aIKEHBI, 14 1 Bubnuoteka

. AKAIHEHBI, AMKHHBI LIOK https://myschool.edu.ru/

bubnnoteka

2.3 ApomaTHYeCKHe yrieBoI0pOabl (apeHbI) 8 LOK https://myschool.edu.ru/
24 [IpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB U 4 Bubnunoreka

. HX mepepaboTKa LIOK https://myschool.edu.ru/

bubnnoteka

2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1 LOK https://myschool.edu.ru/

Hroro no paszneny 35

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeIuHEeHNs
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Bubnuoteka

3.1 Cruptel. DeHo 11 LIOK https://myschool.edu.ru/
KapOoHuIBHBIC COSTUHEHUS: AJTbJICTUIBI U Bubnuoteka
3.2 keToHbl. KapOGoHOBbIE KMCTOTHL CII0XKHBIE 21 LIOK https://myschool.edu.ru/
a¢upsl. XKups
Bubnunoteka
3.3 VriieBo 6t 9 LIOK https://myschool.edu.ru/
Hroro no pazneny 41
Pasznea 4. A3orconepskanue oprannyeckue coeJuHeHUust
Bubnunoteka
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12 LIOK https://myschool.edu.ru/
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
5.1 BricokoMoseKkymsipHbIe COEMHEHUS 6 Bubnmorexa
' yiap 2 LLOK https://myschool.edu.ru/
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (PPOBbIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepruoanueckuit Bubnuoteka
11 3akoH 1 Ileproaudeckas cucTeMa 9 LIOK https://myschool.edu.ru/
' XHUMHYECKHX deMenToB JI. U.
MenneneeBa
12 Crpoenue BemectBa. MHOrooOpasue 1 1 Bubnuotexa
. — LLOK https://myschool.edu.ru/
Bubnunoteka
13 XHUMHYECKHE PEAKIMU 19 1 3 LIOK https://myschool.edu.ru/
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
Bubnunoteka
2.1 Hemeranst 31 1 3 LIOK https://myschool.edu.ru/
BubnnoTteka
2.2 Mertaist 23 1 2 LOK https://myschool.edu.ru/
Utoro mno pazneny 54
Paznea 3. Xumusi v :KU3Hb
31 MeTo1bl TO3HAHUS B XUMHUU. XUMUS U 9 Bubnunoteka

KH3Hb

LIOK https://myschool.edu.ru/
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos
Ne Mara DJIeKTpOHHbIe HH(poBbIE
n/n Tewa ypora Bcero Kontpoabiie | [paxrireciie u3yueHHs1 | oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
[Ipenmer u 3HaUeHUE Bubnuoteka
L OPraHUYECKOM XUMHUH, 1 6.09 LIOK https://myschool.edu.ru/
MpeCTaBICHHE 0 MHOTOOOpa3uu e
OPraHNYeCKUX COCTUHEHUN
DJIEeKTPOHHOE CTPOCHUE aToMa Bubnuoteka
yriepoaa (OCHOBHOE U LIOK https://myschool.edu.ru/
2 BO30YXKIEHHOE COCTOSTHUS). 1 7.09.
BanenTHble BO3MOKHOCTH aTromMa
yriaepoaa
XuMuyeckas CBsi3b B Bubnuoteka
OPraHMYeCKHX COeTMHEHHUSIX. LIOK https://myschool.edu.ru/
3 MexaHu3Mbl 00pa3oBaHUS 1 13.09
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CB3EH
4 Teopust CTpOEHHS OPraHUYECKUX 1 14.09 5”6””0Te'<.a
coenunennit A. M. Byrieposa Uo. LIOK https://myschool.edu.ru/
Buner u3omepun: cTpykTypHas, Bubnuoteka
5 NPOCTPAHCTBEHHAS. DJIEKTPOHHbIE 1 15.09 LIOK https://myschool.edu.ru/
3pPeKTs B MOJIEKYIIax o
OpraHUYECKUX COCAMHEHUN
6 IpexacraBnenue o KiaccupUuKamum 1 20,09, Egﬁgsgsslf?/myschool eduru
Y CUCTeMaTH4YecKas HOMEHKJIATypa : ==
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(IUPAC) opranruecKix BEIIECTB

Knaccudukamnus peaxkuii B

Bubnuoteka

7 OPTAHHYECKOH XHMHI 21.09. LLOK https://myschool.edu.ru/
g Cucremaruszaius 1 0000IIeHIEe 59,0, Elg?rms':;;j/mvschool eduru/
3HAHUU 110 TCMC * * *
AJKaHBI: TOMOJIOTUYECKUH DS, Bubnuoteka
obmas Gpopmysna, HOMEHKIATypa U LIOK https://myschool.edu.ru/
9 H30MEpHsl, IIEKTPOHHOE U 27.09.
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT
10 d)nsunqecm/le U XUMUYECKHE 28.09. Elg?ﬁ:t-rpes}f?/mvschool eduru/
CBOWCTBaA aJTKaHOB : =
HaxosxneHne alkaHOB B PUPOIE. BubnuoTeka
11 Croco6bI TTONTyYeHUS 1 29.09. LOK https://myschool.edu.ru/
MPUMEHEHHE ATKaHOB
[uxnoankansl: odmas Gopmyina, Bubnnoreka
HOMEHKJIATypa U H30MEpHs, LOK https://myschool.edu.ru/
12 0COOCHHOCTH CTPOCHUS H 4.10.
XUMHUYECKUX CBOWCTB, CIIOCOOBI
MOJIyYCHHUS ¥ TIPUMCHEHUE
Perienue pacuéTHpIX 3a1a4u Ha Bubnuoteka
OIpeeNeHIE MOJIEKYJIAPHO LOK https://myschool.edu.ru/
(bOopMYITBI OPraHUYECKOTO
13 BEIECTBA IO MAaCCOBBIM JIOJISIM 5.10.

ATOMOB DJIEMEHTOB, BXOIAIINX B
ero cocras. Cucremarusanus u
0000111eHH e 3HAHUHA T10 TEME
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AJIKEHBI: TOMOJIOTUYECKUM psI,

Bubnuoteka

oOmias hopmyrna, HOMEHKIATYpa, LIOK https://myschool.edu.ru/
14 JJIEKTPOHHOE U ITPOCTPAHCTBEHHOE 6.10.
cTpoeHue Mosekyn. CTpykTypHas U
LUC-TPAHC-U30MEPHS ATTKEHOB
DOuU3NYECKUe U XMMUYECKHE Bubnnoteka
15 CBO¥CTBa ankeHOB. [IpaBuio 11.10. LIOK https://myschool.edu.ru/
MapkoBHHKOBa
16 Croco6bl TOTyYeHH s U 10 5|/|6n|/|0Te|<.a
TIPHMEHEHNE ATKEHOB AU LIOK https://myschool.edu.ru/
[Tpaktuueckast pabota Ne 1 mo teme Bubnuoteka
17 "[Toy4eHne dTHIICHA U U3yYCHHE 13.10. LIOK https://myschool.edu.ru/
€ro CBOMCTB"
Pemenue pacu€rHbIx 3a1a4 Ha Bubnnoteka
18 OIpeeeHnE MOJIEKYIISPHOI 1510, LIOK https://myschool.edu.ru/
(hopMyIIBI OPraHMIECKOTO
BEIIECTBA
AJNKagueHbl: CONPsKEHHbBIE, Bubnuoteka
HU30JIMPOBAHHBIE, LOK https://myschool.edu.ru/
19 KyMyn#upoBaHHbIe. OCOOCHHOCTH 19.10.
3JIEKTPOHHOTO CTPOCHUS
20 XUMHUYECKUE CBOMCTBA 50,10 Eg?g::?;elfa
CONPSUKEHHDIX IUCHOB ps://myschool.edu.ru/
21 Croco0bl TIoNTyYeH s 1 2 10 Bg??:?;elfa
IPYMEHEHHE ATKaJIUEHOB o ps://myschool.edu.ru/
AJIKWHBI: TOMOJIOTUYECKHH P, Bubnnoteka
22 26.10. ru/

oOmas opmyna, HOMEHKIATypa,

LIOK https://myschool.edu.
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3NIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ, (PU3UUECKHE

CBOMCTBA
Bubnunoteka
23 XUMHYECKHE CBOMCTBA AJIKNHOB 27.10. LIOK https://myschool.edu.ru/
KauecTBeHHbIE PEAKIIUN HA Bubnnoteka
24 TPORHYIO CBA3b 8.11. LIOK https://myschool.edu.ru/
Crnioco0b! nostyueHust u Bubnunoteka
25 NPHMEHEHHE ATKHHOB 9.11. LIOK https://myschool.edu.ru/
26 Pemenue 3aau: pacyéThl 1o o1t Bubnnoteka
YPaBHEHHIO XUMHYECKON PEaKIIUK o LIOK https://myschool.edu.ru/
CucreMaTu3alys u 0000IIeHe BubnnoTeka
21 SHAHMI IO TeMe 15.11. LIOK https://myschool.edu.ru/
ApEHBI: TOMOJIOTUYECKUH PAI, Bubnuoteka
o6imast popMyIia, HOMEHKIIATYPA. LIOK https://myschool.edu.ru/
28 DJIEKTPOHHOE M MPOCTPAHCTBEHHOE 16.11
CTPOCHHE MOJIEKYIT OEH30J1a 1
TOJIyoJIa, UX (PU3HYECKHE CBOWCTBA
XHUMHYECKUE CBOMCTBA aPEHOB: Bubnmnoreka
29 PEAKIIHH 3aMEIIICHIsT 17.11. LIOK https://myschool.edu.ru/
XUMHUECKHE CBOWCTBA apEHOB: Bubnnoteka
30 pEaKIMK IPUCOETUHEHNS, 22.11. LIOK https://myschool.edu.ru/
OKHCIICHHE TOMOJIOTOB OeH30J1a
OCOOEHHOCTH XUMHYECKHX Bubnunoteka
31 23.11. ru/

CBOMCTB CTUpPOJIA

LIOK https://myschool.edu.
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Pemrenne pacy€THbIX 3a1a4 HA
OIIPENETICHUE MOJIEKYIISIPHOU

Bubnuoteka

LLOK https://myschool.edu.

ru/

32 24.11.
(hopMyITBI OPTaHUIECKOTO
BCIIIECTBA
Croco6bl TOJTyYeHH s U Bubnnoteka

33 [PHMEHEHHE APEHOB 25.11. LIOK https://myschool.edu.ru/
I'eneTnueckas CBsA3b MEXKIY Bubnuoteka

34 pa3IMYHBIMU KJIACCaMU 30.11. LLOK https://myschool.edu.ru/
YIJIEBOIOPOJIOB
Pacuérel no ypaBHEHUAM Bubnuoteka

35 XUMHUYECKUX PEAKIUH. L1 LIOK https://myschool.edu.ru/
CucteMaru3zanus u 0000IIeHNE o
3HAHUM MO TeMe
[puponslii ra3. [TomyTHEIE Bubnunoteka

36 HehTAHBIC a3 6.12 LIOK https://myschool.edu.ru/
KameHnHbIi1 yroJib ¥ IpoIyKThI €10 Bubnnoteka

37 repepaboTKH 7.12. LIOK https://myschool.edu.ru/
Hedtp 1 ciocoOwnI €€ mepepaboTKH. Bubnunoreka

38 IIpuMeHeHue NpoayKTOB 8.12. LIOK https://myschool.edu.ru/
nepepaboTku HEPTH
['eHeTHYecKast CBSA3b MY Bubnuoteka

39 Pa3IMYHBIMU KJIaCCaMU 13.12 LIOK https://myschool.edu.ru/
YIJIEBOIOPOIOB
["anoreHONPOM3BOTHBIE Bubnuoteka

40 YTIIEBOAOPOIOB: HIEKTPOHHOE 412 LIOK https://myschool.edu.ru/

CTPOCHUC; PCAKIINHU 3aMCIICHUA
rajorcHa
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JeicTBue 1ienoyueit Ha

Bubnuoteka

raJloreHIPOM3BOIHEIE. LLOK https://myschool.edu.ru/
41 BsaumonelictBue 15.12.
JUTaJ0reHAIKAHOB C MAarHUEM U
LIUHKOM
CucreMaru3anus 1 0000IIeHNE Bubnuoteka
42 3HAHWII 110 pa3ieny 20.12. LIOK https://myschool.edu.ru/
"VYrneBoaopo st
KonTposnbsHast paboTa 1o teme Bubnunoreka
43 "Vresonopom:” 21.12. LIOK https://myschool.edu.ru/
[IpenenbHbIE OTHOATOMHBIE Bubnuoteka
CITUPTHL: TOMOJIOTHYECKUH P, LIOK https://myschool.edu.ru/
m obmas Gopmyna, CTpoeHHE 2912,
MOJIEKYJI, H30MEPHS,
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue CBOMCTBA
XuMHYECKHE CBOMCTBA Bubnnoteka
45 NpeNeIbHBIX 0JIHOATOMHBIX 27.12. LIOK https://myschool.edu.ru/
CIIMPTOB
CriocoObI MOTydCHHS U Bubnuorteka
46 NPUMEHEHUE OHOATOMHBIX 28.12. LIOK https://myschool.edu.ru/
CIIMPTOB
ITpocthie 3huphl: HOMEHKIATYpA U Bubnuoreka
U30MEPHSL, 0COOEHHOCTH LOK https://myschool.edu.ru/
41 (U3MYECKUX U XUMHUYECKUX 29-12.
CBOMCTB
MHOT0aTOMHBIE CITUPTHI: Bubnunotexa
48 10.01. LIOK https://myschool.edu.ru/

OTUJICHTJIMKOJIb U TJIMLUECPUH, UX
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¢bu3nyecKkue 1 XUMHUECKUE

CBOMCTBA
CriocoObI MOJTydeHHsI 1 Bubnuorteka

49 MIPUMEHCHHE MHOTOATOMHBIX 11.01. LLOK https://myschool.edu.ru/
CIIUPTOB
®deHOJI: CTPOCHUE MOJICKYJIBI, Bubnuorteka

50 (u3HyecKue CBOMCTBRA. 12.01. LIOK https://myschool.edu.ru/
ToxcuuHOCTH (peHOIIa

Bubnnoteka

51 XuMHYecKue CBOWCTBA (heHoJIa 17.01. LIOK https://myschool.edu.ru/
CriocoOsbI mory4eHus u Bubnmnoteka

52 IpuMeHerHe heHoa 18.01. LIOK https://myschool.edu.ru/
[TpakTrueckas padota Ne 2. Bubnuoteka

53 PemieHne sKcriepuMeEHTaIbHBIX lo.01 LLOK https://myschool.edu.ru/
3a1a4 110 TeMe "CuupTsl U R
henomnsr"

54 CI/ICTeI:/IaTI/BauH}I u 00001IEeHNE 5401 Elvolﬁr\;);;sﬁ/myschool eduru/
3HAHMI 10 TEME : =t
ANBIEruIbl ¥ KETOHBI: Bubnuorteka
SIEKTPOHHOE CTPOECHHE LIOK https://myschool.edu.ru/

55 KapOOHWIILHOM TPYIIIIBI; 55 01
TOMOJIOTHYECKHUE PSAIBI, 00IIas
bopmyia, nzoMepus u
HOMEHKJIaTypa
AJbIeru/Ipl ¥ KETOHBI: (PHU3HUYECKUE Bubnuorteka

56 CBOMCTBA; peaKkIuu 26.01. LIOK https://myschool.edu.ru/

MPpUCOCIUHCHU A
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Peaxiuu oxkucneHus u

Bubnuoteka

57 KaueCTBEHHBIC PEAKITII 30.01. LIOK https://myschool.edu.ru/
QJIbJICTU/IOB U KETOHOB
CriocoObI MOJTydeHHsI ajIbICTH/I0OB U Bubnunoteka
58 KETOHOB 1.02. LLOK https://myschool.edu.ru/
OIHOOCHOBHEIE TIPE/ICITEHBIC BubnuoTeka
59 KapOOHOBBIC KUCIIOTHI, 500 LIOK https://myschool.edu.ru/
0COOEHHOCTH CTPOSHHSI UX R
MOJICKYIT
N3omepust 1 HOMEHKIIATypa Bubnuoteka
60 KapOOHOBBIX KHCIIOT, UX 7.02. LIOK https://myschool.edu.ru/
(bu3uvecKue CBOMCTBA
XUMUYECKUE CBOMCTBA Bubnuoteka
61 MPEACIBHBIX OJHOOCHOBHBIX 8.02. LOK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOMCTB Bubnnoreka
MYypPaBbHHOM KUCIIOTHI. LIOK https://myschool.edu.ru/
62 Mmuoroo6pasue KapOOHOBBIX 2.02.
KHCJIOT
OcoOEHHOCTH CBOMCTB: Bubnuoteka
HETPEICIbHBIX B aPOMATHUECKUX LIOK https://myschool.edu.ru/
63 KapOOHOBBIX, JUKAPOOHOBHIX, 14.00.
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BBICIIMX
KapOOHOBBIX KUCIIOT
64 IonsTre 0 MpOU3BOAHBIX 15.02 Bg?:?;elfa
KapOOHOBBIX KUCIIOT ’ bs://myschool.edu.ru/
65 Crnioco0bI mostyueHust u 16.02. Bubnnorteka



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

pUMeHeHHe KapOOHOBBIX KHCIIOT

LLOK https://myschool.edu.

ru/

Crnoxuble 3¢upsr:
TOMOJIOTUYECKHUM psJl, oOras

Bubnuoteka

LLOK https://myschool.edu.

ru/

66 21.02.
dbopmyna, u3omMepus u
HOMEHKJIaTypa
du3nYecKue U XUMHUICCKHE Bubnmnoreka
67 CBOMCTBA SHUPOB 22.02. LLOK https://myschool.edu.ru/
Pemenune pacu€THbIx 3a1ay: 1o Bubnunoteka
YPaBHCHHUIO XUMUYECKOU PEaKIUH, LIOK https://myschool.edu.ru/
68 Ha OTpeIeTICHIEe MOJICKYIISIPHOH 28.02.
(hopMyITBI OPraHUIECKOTO
BeIECTBA
[TpakTuueckas padota Ne 3. Bubnuoteka
69 Perenue sKcrepuMeHTaIbHBIX 290, LIOK https://myschool.edu.ru/
3amad o teme "KapOoHoBbIe
kucioThl. CroxHbie 3¢upor"”
70 XKupsr: crpoenue, GU3NIECKUE U 103 5”6””0TeK’a
XHUMHYECKHE CBOMCTBA (THIPOJIH3) o LIOK https://myschool.edu.ru/
Oco0eHHOCTH CBOICTB JKHUPOB, Bubnunoreka
7 COZEPIKAIINX OCTATKH 603 LOK https://myschool.edu.ru/
HETpPeACTbHBIX KUPHBIX KHCIIOT.
Kupsl B mpupoe
MBpbli1a KaK COJIM BBICIIUX Bubnuoteka
KapOOHOBBIX KHCJIOT, HX MOJOIIEE LIOK https://myschool.edu.ru/
12 neticteue. [loHsatue o 7.03.

CUHTETUYECKUX MOIOITUX
cpenctBax (CMC)
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I'eneTnueckas cBsI3b
YTJIEBOJOPOJIOB U

Bubnuoteka

LLOK https://myschool.edu.

ru/

73 13.03.
KHCIIOPOICOIEPIKAIIHMX
OpraHUYeCKHX BEIIECTB
Pac4éTh 0 ypaBHEHHAM Bubnunoteka

74 XHMUUECKHX PeaKiuii 14.03. LIOK https://myschool.edu.ru/
CucremMaTu3aius u 0600IIeHIe Bubnuoteka

£ SHAHH [0 TeMe 15.08. LIOK https://myschool.edu.ru/
OO61m1as XapaKTEePUCTHKA YIIIEBOIOB BubnuoTeka

76 Y KJTaCCU(HUKAIUS YTIIEBOIOB 20.03. LIOK https://myschool.edu.ru/
(MOHO-, T1- ¥ TIOJIUCaXapH/Ib)

7 MoHnocaxapuisl: GpU3HYECKHe 7103 Bubnnoteka
CBOCTBA 1 HAXOXK/ICHHE B IPHPO/IE U3, LLOK https://myschool.edu.ru/
[IpumeHneHue rioKo3bl, €€ Bubnuoteka

78 3HAUCHHUE B )KU3HEACATEIEHOCTH 22.03. LLOK https://myschool.edu.ru/
opraHmsma
Jlncaxapu/ipl: caxapo3a, MajabTo3a BubnuoTeka

79 u nakro3a. Haxoxaenue B mpupoe 3.04. LIOK https://myschool.edu.ru/
U IPUMEHEHUE AUCaXapHIOB
[Monucaxapuibl: CTpOCHUE BubnuoTeka

80 MaKpOMOJICKYJI, (PU3NYECKHE U 408 LIOK https://myschool.edu.ru/
XHMHYECKHE CBOMCTBA, o
OpHUMEHEHHUE
ITonsiTue 06 UCKYCCTBEHHBIX Bubnuoteka

81 BOJNOKHAX 5.04. LIOK https://myschool.edu.ru/
PenreHre pacueTHbIX 3a/1a4 Ha BubnuoTeka

82 10.04

ONpCACIICHUC JOJIM BbIXOda



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MPOAYKTA PEAKLIUHU OT LOK https://myschool.edu.ru/
TEOPETHYECKH BO3MOKHOTO

83 CI/ICTGI:/[aTI/ISaIII/IFI 1 00001IEeHnE 1104, Elg?:lmgc-r;sl(j/mvschool eduru/
3HAHMI 110 pas3jieny : =
KonTtposnsHas paboTa o teme Bubnuoreka

84 "KHCI0pOoACOAepKaIIHe 12.04. LIOK https://myschool.edu.ru/
OpraHuYecKue coeTuHeHus"
AMuHBIL: Knaccu(UKalus, CTpoeHUE Bubnuoteka

g5 MOJIEKYJI, 00IIast popMyIIa, 704 LIOK https://myschool.edu.ru/
MU30MEpHs, HOMEHKIJIATYPa U
(uznueckue cBoicTBa
XUMHUUYECKHEe CBOMCTBA Bubnmnoreka

86 ATHGATHICCKAX AMHHOB 18.04. LLOK https://myschool.edu.ru/
AHWIUH: CTPOCHHE aHUIINHA, Bubnuoreka

87 0COOEHHOCTH XMMHUYECKHUX CBOWCTB 19.04. LIOK https://myschool.edu.ru/
AHWIIMHA
CriocoObI MOTydCHHS 1 Bubnuorteka

88 npUMeHeHHe anupaTHIECKHX 24.04. LIOK https://myschool.edu.ru/
aAMHUHOB
AMHHOKHCJIOTBI: HOMEHKJIATypa U Bubnuorteka

89 u30MepHs, pU3MUECKUE CBOHCTBA. _— LIOK https://myschool.edu.ru/
OTenbHbIE IPEICTABUTENHN O
AMUHOKHCIIOT
XHUMHYECKHE CBOMCTBA BubnunoTteka

% AMUHOKHCJIOT, UX OMOJIOTUYECKOE 26.04 LIOK https://myschool.edu.ru/
3HaYeHne aMMHOKUCIOT. CHHTE3 U
THIPOJTH3 MENTUIOB

91 Benku Kak MpUpPOIHBIC OJTMMEDBI; 2.05 Bubnuoreka
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CTPYKTYpPBI OCIIKOB LIOK https://myschool.edu.ru/
Bubnnoteka
92 XUMHYECKUE CBOMCTBA OEIIKOB 3.05. LLOK https://myschool.edu.ru/
AzoTcoepkaiue Bubnunoteka
93 reTEPOLMKIMYECKUE COETUHEHHS. 205, LLOK https://myschool.edu.ru/
HyknenHoBbIE KHCITOTBI: COCTaB,
CTpOEHUE U OMOJIOTHYECKas POJIb
[IpakTuueckas padota Ne 4. Bubnunoreka
94 Penrenre SKCIEpUMEHTANIBHBIX 15,05 LIOK https://myschool.edu.ru/
3a51a4 1mo Teme "A30TcoepKaIine R
OPraHN4YeCKUe COeAMHEHU"
[IpakTnueckas padora Ne 5. Bubnuoteka
95 Pemenne skcriepuMeHTaTbHBIX LIOK https://myschool.edu.ru/
3a7a4 1o teme "Pacrno3HaBanue 16.05
OPraHM4eCcKUX COCTUHEHUN"
KonTtponsHas padoTa o tTeme Bubnuoteka
96 " A30TCOIepIKale OPraHUUECKUE 17.05. LIOK https://myschool.edu.ru/
coequueHus"
OCHOBHBIC IOHATHS XHMUH Bubnuoteka
BBICOKOMOJICKYJIIPHBIX LIOK https://myschool.edu.ru/
97 COEQUHEHUN U METOIBI UX CHHTE3a 22.05.
—T0JIMMEpHU3aIHs U
ITOJIMKOHICHCAIIHS
08 IInactMmacchl. YTHaU3auus 1 53,05 5”6””°Te'<.a
MepepaboTKa MIacTHKa Uo. LIOK https://myschool.edu.ru/
99 DnacToMepsl: HaTYpalbHBIN 24,05, Bubnunotexa ru/

CUHTCTUYCCKUC KaYIYyKHU. Pe3una

LIOK https://myschool.edu.
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100

BosokHa: HaTypanbHBIE,

HNCKYCCTBCHHBIC, CUHTCTHUYCCKUC.

[Tonumeps! criennaabHOTO
Ha3Ha4YCHUS

24.05.

Bubnnoteka
LIOK https://myschool.edu.ru/

101

[Ipaktuyeckas padora Ne 6.
PCHICHI/IG 3KCH€pHMeHTaJIBHBIX
3aja4 1o teme "Pacrio3sHaBanme
IUIACTMACC U BOJIOKOH"

29.05.

Bubnnoteka
LIOK https://myschool.edu.ru/

102

O0o001Ienye U cucTeEMaTH3aIUS
M3yYEHHOTO MaTepuaa 1mo TeMe
"BBICOKOMONIEKYIISIpHBIE
coequueHus"

30.05.

Bubnnoteka
LIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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11 KVIACC

KoJsmuecTBo yacoB Hara
Ne DJIeKTPOHHBbIE H(POBHIE
Tema ypoxa Kontpoasb IIpakTnuec H3y4YeHH
n/m Bcero oOpa3oBaTe/IbHbIE PeCypChI
Hble padoThl KHe padoThl A

1 Atom. CocTaB aTOMHBIX SI7IED. 1 5 09 Bubnnoteka
Xumuyeckuii amemMeHT. M30Tomb! R LIOK https://myschool.edu.ru/
CTpoeHue DIIEKTPOHHBIX 000JI09€EK Bubnunoteka

2 ATOMOB. KBAHTOBLIE WO 1 6.09. LIOK https://myschool.edu.ru/
Kiaccudukarust XUMUYECKIX Bubnuoteka

3 STIEMEHTOB (S-, p-, d-, f-omemenTs) 1 7.09. LIOK https://myschool.edu.ru/
PacnpeneneHue 3J1eKTPOHOB 110 Bubnuoteka

4 ATOMHBIM OPGHTAIAM 1 12.09. LIOK https://myschool.edu.ru/
DJIEeKTPOHHBIE KOH(UTYPALUK aTOMOB Bubnuoteka

5 9JIEMEHTOB B OCHOBHOM H 1 13.09. LOK https://myschool.edu.ru/
BO30YXKIEHHOM COCTOSIHUH
DJIEKTPOHHBIE KOH()UTYPALUK HOHOB. Bubnuoteka

6 P IeKTPOOTPHIATELHOCTS 1 14.09. LIOK https://myschool.edu.ru/
IMeproquuecKuii 3aK0H 1 Bubnuoteka
[leproanyeckas CHCTEMA XUMHUYECKUX LOK https://myschool.edu.ru/

7 snementoB JI. 1. Menaeneena, cBs3b C 1 19.09.
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH M3MEHCHHUS CBOCTB Bubnuoteka

8 XMMHUYECKHX 3JIEMEHTOB U 1 20.09. LIOK https://myschool.edu.ru/
00pa3yeMbIX UMM MIPOCTBIX U CIO0KHBIX
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BEILECTB I10 IPyIIaM U Iepuoiam

Cucremarusanus u 00001eHue

Bubnuoteka

9 SHAHMI [0 TEME. 21.09. LIOK https://myschool.edu.ru/
Buapr xumudeckoii cBsa3u. MexaHH3MBI Bubnnoteka

10 00pa3oBaHus KOBAJEHTHOU CBS3H. 26,00, LLOK https://myschool.edu.ru/
Bopoponnas cBsi3b.
MeXMOJIEKYIISIPHBIE B3aHMOICHCTBHS
BanenTHOCTH 1 BaJICHTHBIC Bubnnoteka
BO3MOXHOCTH atoMOB. CBsi3b LIOK https://myschool.edu.ru/

1 ANEKTPOHHOU CTPYKTYPhI MOJICKYII C 27.09
UX TEOMETPUYECKHM CTPOECHHEM

12 [IpencraBiaeHws] 0 KOMIUIEKCHBIX 28.00. Elg?ﬁ?t-rpes}f?/mvschool edur/
COCIUHEHUIX: COCTaB U HOMEHKIIaTypa * * *
BerectBa MOJICKYIISIPHOTO U Bubnuoreka

13 HEMOJIEKYJISIPHOTO CTPOCHUS. THIIbI 310 LIOK https://myschool.edu.ru/
KPUCTAUNTHIECKUX PEIICTOK U
CBOICTBA BEIIECTB
[ToHsITHE O AUCIIEPCHBIX CHCTEMAX. Bubnuorteka

14 IIpescTaBiaeHne 0 KOIIOUIHBIX 4.10. LIOK https://myschool.edu.ru/
pacTBopax
VcTHHHBIE PacTBOPHI: HACHIIIIEHHBIE U Bubnuorteka

15 HEHACHIIIICHHBIC, PACTBOPHUMOCTbD. 5.10. LIOK https://myschool.edu.ru/
Kpucrammoruaparsr

16 CrnocoObl BBIpaKEHUS KOHIIEHTPAIUU 10.10. Elg?r\?J;slfj/myschool eduru/
pacTBOpOB : e
Perrenue 3a1a4 ¢ UCMOJIB30BaHUEM Bubnuoteka

17 11.10. LIOK https://myschool.edu.ru/

MHOHSITHH "MaccoBas JOJIS
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pacTBOpEHHOTO BemlecTBa", "MossipHast

KOHLIeHTpauus"

Knaccugukanus 1 HOMEHKIATypa

Bubnuoteka

18 HEOPrAHHYECKHX BEIIECTS 12.10. LIOK https://myschool.edu.ru/
19 CI/ICTGI:/[aTI/ISaIII/IFI 1 00001IEeHHE 17 10, Elg?rms':;;?/mvschool edur/
3HAaHUU 110 TEME * * *
KontponsHas padoTa o remam Bubnuoteka
"Crpoenwue aroma. [lepuoanueckuii LIOK https://myschool.edu.ru/
20 3akoH u [lepuoanueckas cucrema 18.10.
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa", "CtpoeHue BemecTna.
Mmuoroo6pa3ue BemniecTs"
Knaccudukanus XuMUuecKuX peakinii Bubnuoteka
B HEOPTaHMYECKOH ¥ OpPraHu4ecKoi LIOK https://myschool.edu.ru/
XUMUU. 3aKOH COXpaHEHHS MaCChI
21 19.10.
BEIIECCTB; 3aKOH COXPaHEHHUSI U
MpeBpaIlEeHUs SHEPTHH TIPU
XUMUYECKUX PEAKITHIX
Tennossie 3 HEKTHI XUMUYECKUX Bubnunoreka
22 peakiuii. TepMOXUMHUYECKUe 24.10. LIOK https://myschool.edu.ru/
ypaBHCHHS
Bbruunciienus o ypaBHEHUSIM Bubnuoteka
23 XUMHYECKUX peaKiii n 25.10. LIOK https://myschool.edu.ru/
TEPMOXUMHUYECKUM YPaBHEHHSIM
CKOpOCTh XMMHUECKOH peakinu, eé BubnuoTeka
24 3aBHCHUMOCTB OT Pa3IMUYHBIX (PAKTOPOB. 26.10. LIOK https://myschool.edu.ru/
Karanu3 u xatanuzatopsl
25 I'oMoreHHbIe U TeTepOreHHbIC PEAKIIHH 2.11. Bubnuoteka
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LLOK https://myschool.edu.

ru/

[Ipaktuyeckas padora Ne 1 mo reme

Bubnuoteka

26 "BrusiHue pa3inyHbIX PaKTOPOB HA 8.11. LLIOK https://myschool.edu.ru/
CKOPOCTh XUMHUYECKOH peakiuu"

27 OOpaTtrMbie U HEOOpATUMBbIC PEaKIIHH. 511 5”6””°TeK‘a
XUMHYeCKoe paBHOBECHE . LLOK https://myschool.edu.ru/
[TpakTuueckast padota Ne 2 o Teme BubnuoTteka

28 "BnusHue pa3nuuHbIX (AKTOPOB HA 1411 LIOK https://myschool.edu.ru/
MOJIOYKEHHUE XUMUYECKOTO
paBHOBecHs"
DNEKTPOTUTHICCKAS TUCCOITHAITHS. Bubnunoteka

29 CuibHBIC U CITA0BIe IICKTPOJIUATHI. 15.11. LIOK https://myschool.edu.ru/
Crene”pb IUcCOoIranun
HNonnoe npoussenenue Boasl. Cpena Bubnnoteka

30 BOJIHBIX PACTBOPOB. BoI0poaHEIif 16.11. LIOK https://myschool.edu.ru/
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu, Bubnuoteka

31 NPOTEKAIOIINE B PACTBOPAX 21.11. LIOK https://myschool.edu.ru/
AIEKTPOJIUTOB
[IpakTrueckast padota Ne 3 o Teme BubnnoTteka

32 "XUMHUUECKHE pEeaKIMU B pacTBOpax 22.11. LIOK https://myschool.edu.ru/
3JIEKTPOJIUTOB"
OKHUCIUTEIbHO-BOCCTAaHOBUTEIIBHBIC Bubnuoteka

33 peakiinu. BakHene OKMCIUTETH U 23.11. LIOK https://myschool.edu.ru/
BOCCTaHOBUTEIH
MeTo1 371eKTPOHHOTO (3JIEKTOHHO- Bubnmnoteka

34 28.11. ru/

HMOHHOT0) OanmaHca

LIOK https://myschool.edu.
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DJEeKTPOJIN3 PaCTBOPOB U PACILIIABOB

Bubnuoteka

35 29.11. .

BEILECTB LIOK https://myschool.edu.ru/
Bubnunoteka
36 Pemenne 3a1a4 pa3IMyHbIX TUIIOB 30.11. LLOK https://myschool.edu.ru/
Bubnunoteka

37 Pemenue 3aaa4 pa3InyHbIX TUIIOB 5.12. LIOK https://myschool.edu.ru/
Cucremaru3zanus u 00001IeHIE Bubnunoteka

38 3HaHUHU 110 TeMe "XUMHYECKHE 6.12. LIOK https://myschool.edu.ru/
peakuun"
KonrposbHas paboTa 1o Teme Bubnuoteka

39 T y— 7.12. LLIOK https://myschool.edu.ru/
[TonoxeHne HeMETaJIOB B Bubnuoteka
IMeproauueckoit CHCTEME XUMHUUECKHX LIOK https://myschool.edu.ru/

40 anemenTtoB JI. 1. Menaeneesa u 12.12.
0COOCHHOCTH CTPOCHHSI UX aTOMOB.
®du3nyYeCcKre CBOMCTBA HEMETAILIIOB
AJIOTpONHS HEMETAIJIOB (HA TPUMEpe Bubnuoteka

41 KHCI0poJa, cepsl, pochopa u 13.12. LIOK https://myschool.edu.ru/
yriepojia)

42 Bomopo: monyuenue, pusnyeckue u 1412 Bubnnotexa
XHUMHYECKHE CBOMCTBA. [MapuIpl o LIOK https://myschool.edu.ru/
["asoreHbl: HAXOXKICHUE B IPUPO/IE, Bubnuoteka

43 CroCcOOBI MONTydeHus, PU3HUECKUE U 19.12. LIOK https://myschool.edu.ru/
XAMHYECKHE CBOHCTBA
[anoreHoBotopoibl. Baxkneiimue Bubnuotexa

KHUCJIOPOACOACPKAIIINC COCANHCHU A

LIOK https://myschool.edu.
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TaJJOIrCHOB

JIabopaTopHbIE U MPOMBIILIICHHBIC
CIIOCOOBI MOJTYYCHHS T'aJIOT€HOB.

Bubnuoteka

LLOK https://myschool.edu.

ru/

45 21.12.
[IpumeHeHne rajJoreHoB U Ux
COCMHEHU N
[TpakTaeckas padborta Ne 4. Pemenue Bubnunoteka
46 SKCIIEPHMMEHTAIBHBIX 33/1a4 [0 TEME 26.12 LIOK https://myschool.edu.ru/
"T"anmorensr"
Kucnopox: nabopatopHbie u Bubnuoteka
NPOMBILIIEHHbIE CIIOCOOBI MOJTyIEHHUS, LIOK https://myschool.edu.ru/
47 (buznyeckue 1 XuMU4YecKre CBONCTBA. 27.12.
O30H. [IpumeHeHne kuciIopoia u
030Ha
Bubnuoteka
48 OKCHIBI M TEPOKCHIBI 28.12. LIOK https://myschool.edu.ru/
Bubnuoteka
49 Pemrenne 3a1a4 pa3aMyuHbIX TUIIOB 9.01. LOK https://myschool.edu.ru/
Cepa: HaXOXJICHUE B IIPUPO/IEL, BubnuoTeka
50 crocoObl HOTydeHH s, PU3NUECKUE U 10.01. LIOK https://myschool.edu.ru/
XUMUYECKHE CBOCTBA
Bubnunoteka
51 CepoBosiopos, Cynb(u bl 11.01. LIOK https://myschool.edu.ru/
Kucnopoacoaepsxariue coeinHEHMsI BubnuoTeka
52 cepbl. OCOGEHHOCTH CBOMCTB CEPHOI 16.01. LIOK https://myschool.edu.ru/
KUCIIOTHI
I[Mpaktudeckas pabota Ne 5. Pemienue Bubnnoteka
53 17.01. ru/

OKCIICPUMCHTAJIbHBIX 3a/ia4 10 TCMC

LIOK https://myschool.edu.
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"Cepa u e€ coequHeHus"

A30T: HaX0X/I€HUE B IIPUPOJIE,
CocoOBI MOTYYEHUs, PUIUICCKUE U

Bubnuoteka

LLOK https://myschool.edu.

ru/

o4 y 18.01.
XUMUYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI
Kucnopoacoaepxaiine coeqnHCHHS BubnuoTeka

55 azota. OCOOEHHOCTH CBOMCTB a30THOM 23.01. LIOK https://myschool.edu.ru/
KHCJTOTBI

56 [TpuMeHeHue a30Ta U €0 COCMHEHUIA. 5401 El'g?ém:;e'fa
A30THBIE y10OpEeHUS O ps://myschool.edu.ru/
dochop: HaAXOKAEHUE B PHPO/IE, BubnuoTeka

57 CIIOCOOBI TIOyYEHUsI, (PUIHUECKHE 2501 LIOK https://myschool.edu.ru/
XUMHUecKue cBoicTBa. Dochuabl u
dhochun
Oxkcunbl dpocdopa, Bubnnoreka

58 dochopcoaepxamue kucnorsl. Conn 30.01. LIOK https://myschool.edu.ru/
(hochopHOI KUCTOTHI

59 ITpumenenne dhochopa u ero 3101 5”6””0TeK’a
coenuHeHui. @ocdopHbie yI0OpeHUS A LIOK https://myschool.edu.ru/
[Ipaktuueckas padota Ne 6. Permenue Bubnuoteka

60 SKCIIEPUMEHTAILHBIX 33/1a4 [0 TEME 1.02. LIOK https://myschool.edu.ru/
"A30T 1 pocdop u ux coequHeHUA"
VYraepoa: HaXOXKICHUE B IPUPOJIE, Bubnuoteka

61 AJUIOTPOIHBIE MOAU(PUKALIIH; 602 LIOK https://myschool.edu.ru/
(bu3nvecKue 1 XUMHUYECKUE CBOICTBA, A
MPUMEHEHHE

62 Oxcup yrnepona(ll), okeun 7 02, BubnuoTteka

yraepoga(lV), yronapHas kuciaoTa u eé
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COJIH LIOK https://myschool.edu.ru/
Bubnunoteka
63 Pemenne 3a1a4 pa3IMyHbIX TUIIOB 8.02. LLOK https://myschool.edu.ru/
Kpemuuit: HaxoxaeHue B IPUPOLE, Bubnuoreka
64 CII0COOBI TTOTydeH s, PU3HUECKHE 1 13.02. LIOK https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA
Oxcup kpemuusi(1V), kpemHreBas Bubnunoteka
65 KHCIIOTA. CHUTHKATEL 14.02. LLOK https://myschool.edu.ru/
[IpuMeHeHne KpeMHUS U €ro Bubnuoteka
66 coenuHeHni. CTEKII0, €ro MoJIydeHue, 15.02. LIOK https://myschool.edu.ru/
BH/IBI CTEKJIA
Bubnunoteka
67 Pemenue 3aga4u pa3auvyHBIX THIIOB 20.02. LLOK https://myschool.edu.ru/
Cucremaruzanus u 06001meHne Bubnnoteka
68 3Hauwmi mo Teme "Hemeramisr" 21.02. Ll,OK https://myschool.edu.ru/
KonTpoisHast paboTa 1o teme Bubnuoteka
69 "Hemeramer" 22.02. LIOK https://myschool.edu.ru/
20 AHaM3 pe3ylbTaToB KOHTPOJILHOM 57,00 Bubnuoteka
paBOTHI, KOPPEKITHS OMHGOK Ve, LIOK https://myschool.edu.ru/
[TonoxeHue METaIIOB B Bubnuoteka
[TeproauuecKOl CHCTEME XUMHYECKHX LIOK https://myschool.edu.ru/
71 aneMeHTOB. OCOOEHHOCTH CTPOCHUS 28.02.
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB
72 O6mue dpuznyeckue cBOMCTBa 29.02. Bubnuoteka
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MeTayuioB. [I[puMeHenne MeTaioB B LIOK https://myschool.edu.ru/
OBITY M TEXHUKE
CmuaBbel MetaiuioB. Kopposwust Bubnnoteka

73 METAILIOR 5.03. LIOK https://myschool.edu.ru/

Bubnuoreka

74 Pemrenne 3a1a4 pa3nu4HbIX TUIIOB 6.03. LLOK https://myschool.edu.ru/
DNEKTPOXUMHUUECKUN Psijl HANlPsDKEHUN Bubnuoteka

75 MeTamioB. O6Hue crocoobl 7.03 LIOK https://myschool.edu.ru/
MOJTyYEHUsI METAIIIOB
O6mas xapakTepucTuka MetamioB |A- Bubnunoreka
rpymibl [lepuogueckoi cucTeMsl LIOK https://myschool.edu.ru/
XUMUYECKUX 3JIeMeHTOB. Harpuii n

76 . 12.03.
KaJIMii: moJTydeHne, Gu3nveckue u
XUMHUYECKUE CBOVICTBA, MPHUMCHCHHUE
MPOCTBIX BEHIECTB U X COCIMHEHHI
OOGmiast XapaKTepUCTHKA METAILIOB BubnuoTeka
1 A-rpymmsr [Tepro 1uuecKoii CHCTEMBI LIOK https://myschool.edu.ru/
XUMHUYECKUX 3JIEMEHTOB. Marnuii u

7 . 13.03.
KaJIbIIHii: TTONydeHue, QU3HIECKue U
XUMHYECKUE CBOWCTBA, IPHUMECHCHHUE
MPOCTBIX BEHIECTB U UX COCMHEHHI
JKécTkoCcTh BOJIBI M CIIOCOOHI €€ Bubnnotexa

78 yeTpaHeHHs 14.03 LIOK https://myschool.edu.ru/
AJIOMUHUIA: TONTy4YeHre, Hu3nIecKue Bubnnoteka

79 v 19.03 LIOK https://myschool.edu.ru/
U XUMHUUYECKUE CBONCTBA, MIPUMCHEHHE
AMpoTepHbIe CBOIiCTBa OKCHIA U BubnuoTeka

80 botep 20.03.

TUAPOKCHU A AJIFOMUHUA,



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

TUAPOKCOKOMIUIEKCHI AITFOMUHUS, UX LOK https://myschool.edu.ru/
MIPUMECHCHHE
Bubnunoteka
81 Pemenne 3a1a4 pasnu4yHbIX TUIIOB 21.03. LIOK https://myschool.edu.ru/
[TpakTuaeckas padorta Ne 7. Pemenue Bubnuoteka
82 SKCIIEPHMMEHTAIBHBIX 33/1a4 [0 TEME 2.04. LIOK https://myschool.edu.ru/
"MeTasibl TJ1aBHBIX TOATpYHH”
OO011as XxapakTepUCTUKA METANIOB Bubnuoteka
83 110604HEIX oArpynn (B-rpymm) -— LIOK https://myschool.edu.ru/
[eproanyeckoit CHCTEMBI .
XHUMHYECKUX 3JICMEHTOB
DU3NYECKUE U XUMUYECKUE CBOMCTBA Bubnunoteka
84 XpoMa | €ro COSIMHEHUH, HX 4.04. LIOK https://myschool.edu.ru/
MIPUMEHEHHE
Baxwueiimre coeMHEHNs] MapraHiia. Bubnnoteka
85 [TepMaHTaHAT Kajus, €ro 9.04. LLOK https://myschool.edu.ru/
OKHUCJIUTEIbHBIE CBOMCTBA
Ouznyeckue U XUMHUYECKHE CBONCTBA Bubnuoteka
86 ’Kele3a U ero coequHenuil. Ilonydenue 10.04. LIOK https://myschool.edu.ru/
Y IPUMEHEHHUE CIUIaBOB XKelle3a
Ou3nyecKkue U XUMHUYECKHUe CBONCTBA Bubnuoteka
87 MeIH U €& COeANHEHUMH, NX 11.04. LIOK https://myschool.edu.ru/
MIPUMEHEHHE
Ou3nyeckue U XUMHUYECKHUEe CBOICTBA Bubnuoteka
IIMHKA U €r0 COeIMHEHHH, UX LLOK https://myschool.edu.ru/
88 npuMeHeHne. [ uIpoKCOKOMILIEKCHI 16.04.
[UHKA
89 [IpakTuueckas pabota Ne 8. Pemenue 17.04. Bubnnoteka



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"Mertaisl m0OOYHBIX moArpymm"”

LLOK https://myschool.edu.

ru/

Bubnunorteka

90 Pemienue 3a1a4 pa3nuyHbIX THIIOB 18.04. LIOK https://myschool.edu.ru/
O00011IeHNE B CHCTEMAaTH3aLIH Buébnunoreka

91 M3YYCHHOTO MaTepHaja 1o TeMe 23.04. LIOK https://myschool.edu.ru/
"Metannbl"
KonTposnsHast paboTa 1o teme Bubnmnorteka

92 "Merams" 24.04. LIOK https://myschool.edu.ru/
AHanmu3 pe3ynbTaTOB KOHTPOJIBHOM Bubnunorteka

93 paGOTHL, KOPPEKIHs OMHGOK 25.04. LIOK https://myschool.edu.ru/

b

Ponp xuMuu B o0ecrieueHun Bubnuorteka

94 YCTOWYMBOTO Pa3BUTHSI YEIOBEYECTBA. 505 LIOK https://myschool.edu.ru/
IMoHsATHE 0 HAYYHBIX METOAX e
HCCIeI0BaHuUs BELECTB
Hayd4HbIe MPUHIIKTIBEI OpraHU3aIluH Bubnunorexa

95 XAMHYECKOTO TIPOU3BOJICTBA. 205 LIOK https://myschool.edu.ru/
ITpOMBIIIJIEHHBIE CIIOCOOBI MOTyYEH S R
Ba)KHEHIIINX BEIIECTB
XUMHYECKOE 3arps3HEHUE Bubnunoreka

96 OKPYKAIOILEH CPEIbI U €T0 8.05. LIOK https://myschool.edu.ru/
[IOCJEACTBUSA
XUMHUS 1 3I0POBbE YEIOBEKA. Bubnnoteka

o7 JlekapcTBeHHBIE CpenCTBa 14.05 LIOK https://myschool.edu.ru/
Xumus nuiy. Poias Xxumun B Bubnuoteka

oOecreueHUN MU EBOM 0€30I1aCHOCTH

LIOK https://myschool.edu.
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Kocmernueckue u mapgromepHbie

Bubnuoteka

99 1 16. .
cpenicTBa. BriToBas ximust 6.05 LIOK https://myschool.edu.ru/
X¥MHS B CTPOUTENBCTBE. BaskHenmune Bubnuoreka

100 CTPOUTEIIBHBIC U KOHCTPYKITHOHHBIE 1 20.05 LIOK https://myschool.edu.ru/
MaTepHaIbl
XUMHUS B CEIIBCKOM XO3SIHCTBE. Bubnuorteka

101 Opranuveckrie 1 MUHEPAITHHBIC 1 21.05 LIOK https://myschool.edu.ru/
yaoOpeHust

102 CucreMaTu3aiys 1 0000IIeHe 1 7o 05 Bubnuoteka
SHAHKH [0 TeMe -Uo. LIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
* Xumus, 11 xnace/ T'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH

A.H., Akimnonepnoe o6uiectBo «M3narensctBo «lIpocBerienue»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISL

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Meroandeckoe mocobue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111ast XuMHsI B TECTax, 3aj1auax,
ynpaxkaeHusx. 11 kimace» — M.: [lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc:
KonTtponbHbIe ¥ IpOBEpOUYHBIC pabOTHI K yueOHUKY». — M.: JIpoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 xmacc:
Hacronpnas kaura quis yaurens». Hacte 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura qis yaurens». Hacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I".OcTtpoyMoBa «3agauu 1o XUMHUHU U
crocoOwI ux pemeHus» - M.: «JIlpoday, 2021rog.

7. B.I'. lenucoBa «Xumus 11 kinacc noypodHble IJIaHbI [0 YUEOHUKY



O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuurtens 2018roza.

8. M.A.Psa6oBa, Y.FHO.Hesckas, P.B.JIuako «Tectsl mo xumum 11 xmaccy, - M.
Oxk3ameHn, 2019r.

9.9. O.C.I'abpuensn, U.I'.ocTtpoyMOB «XMMUYECKHUM IKCTIEPUMEHT B 1ikoje 11

kiace»; - M.: Ipoda. — 2019 rox. _

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru T'azeta «Xumus» u caiit 11 yuuress «5 uay Ha ypok
XAMUNY

http://him.1september.ru Enunas komnexuus [{OP: [IpenMeTHas KoJIeKIus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMeHThI: Xumus. Kommekmus Poccuiickoro o61ieo6pa3oBaTeibHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukbepoBoii

http://www alhimik.ru Bcepoccuiickast oiumImaia IIKOJILHUKOB TI0 XHMHH

http://chem.rusolymp.ru Opraandeckast XUMUS: SJICKTPOHHBIA YISOHUK IS
CpPEIIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JICKTPOHHBIN YIeOHUK

http://www hemi.nsu.ru OTKpBITBIA KOJUIEHK: XAMUS



http://www.chemistry.ru Juctaninonnas oauMyaza mo XUMHUU:

TEJIEKOMMYHHKAIIMOHHBIA 00pa30BaTeNbHbINA IPOEKT






