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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauun Ha niepuon 10 2025 rona» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npoGuIbHOrO0 OOyYeHMs, MPU3BaHO obOecneunuTh o0IIe00pa3oBaTENbHYI0 |
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISE€TCA OAHOW U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB OOyueHUs M TpeOOBaHWN K YpPOBHIO TMOJATOTOBKH BBIMTYCKHUKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0Oy4yeHus, BOCIIUTAHUS U PAa3BUTUS O0YUaIOIINXCS CPEACTBAMU NPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus yueOHOro maTepuana, KOJUYECTBEHHBIX M KaUECTBEHHBIX €r0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpeielieHne y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOro
JUISL UBYUYEHUS OTACIbHBIX TEM;

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

e J1a€T METOJIUYECKYIO0 MHTEPIPETAIMIO IIeJIeH U 3a/1ay U3y4eHUs MpeMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKKe ¢ YY4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TmpelelaMd YCTAHOBJIEHHOM MPOrpaMMoi MO  XUMHUH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMHUSL Ha YpPOBHE VIIyOJIEHHOTO U3YYEHHUsS HANpaBiI€H Ha peaanu3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3yueHHe MpeameTa «XUMHs» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax npodeccuonaabHOro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTHA OOydYarOMIUXCs, Ha (POPMHUPOBAHHME Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

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

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TIOJy4YaeT OMNpeJeEHHOEe TEOPETHUECKOE [OMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAX MX COCAMHEHWN HA OCHOBE PACIIUPEHUS] M YIITyOJICHUS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DIIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUNIOB  pEakiui  JomoiHseTcss  (GOpMHpPOBAHHMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIE TIpeaIMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUHU U B (PU3UKE: 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 npoduis OONbIINNA YAENbHBIA Bec OyleT MMETh OpraHuyecKas
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 JUOUABL, OENKH, YIJIEBOAbl, HYKIECHHOBBIE
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 mumane ¢dopmupoBaHHS OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHUS
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 obOnacteli «EctecTBeHHO-HAay4YHBIE MpeAaMeThl», «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), 3a7aueil MEePBOCTEIIEHHON 3HAYUMOCTH SBJISIETCS (POPMUPOBAHHE 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
YCTOWYMBOTO  pa3BUTUS  YEJIOBEYECTBA: B  PEUIEHHMH  MpoOJeM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOWIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W 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 MPUHIIUATIAX XUMHIECKOTO MPOU3BOJICTBA,

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS MTPOOJIeM, CBI3aHHBIX ¢ XUMHEH, TIPOTHO3UPOBAHMSI,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJEHWUE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1mraHe peanuzanuy TEPBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
(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 IIpOIlecCCY TBOpPYECTBA B 0OJIACTU TEOPETHUECKUX H
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIFO ¥ CaMOBOCIIMTAHMIO  HAa  OCHOBE  YCBOCHHS
00I1eYeI0OBEYECKUX [ICHHOCTEH;

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 O0MIECTBEHHOMN JEeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MTOJIE3HOM IKOJOTUYECKOU NEATEIHBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
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 OBYUYEHUSA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHUSI. BaJIeHTHbIE BO3MOKHOCTM aToMa yriaepojaa. XHUMHYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
akuenTtopHslil). TUMNBl NepeKpbIBaHUA AaTOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, nBOMHAsE W TpoiHas cBsi3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DHEKTH B MOJIEKYJIaX OPraHUYECKUX COECTUHEHUHN (MHIYKTUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOoMeHKIatypa oprannyeckux coenuHenuii (IUPAC) u TpuBHanbHblE Ha3BaHUSA
OTJIEJIbHBIX IIPEICTABUTEIICH.

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

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITHl II0 MPEBPALICHUID OPraHUYECKUX BELIECTB MPH HArpPEBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJICKYJ alKaHOB, SP°-
rudpuan3anus aTOMHBIX OpOUTasel yriepona, G-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XVMMHUYECKHE CBOWCTBA QJIKaHOB: PEAKIUHU 3aMEIICHHs, H30MepU3alui,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3Me peakluil paguKaaIbHOrO 3aMEeLECHNUS.

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, LMKJIOIeKCaH) LUKIOaJKkaHOB. CrocoObl MOJyYeHUs |
MPUMEHEHUE IIUKIOATKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNl ajKEHOB, Sp*-
rubpuau3anys aTOMHBIX opOuTtaneil yriepona, 6- W m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (IUc-TpaHc-) wu3zomepus. @Puznyeckue CBONCTBAa aAJKEHOB.
XVMMHUYECKHE CBOMCTBA: PEAKIMU MPUCOCIMHEHMS, 3aMEUICHUS B O-TIOJOKEHHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBS3b. CrIOCOOBI MOMYyUYEHUS] M TIPUMEHEHUE
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 OMyYeHHs M IPUMEHEHUE aJIKaIueHOB.

Anxunbl. ['oMonorudyeckuii psaja alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, Sp-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaKklUuu  NPUCOCAMHEHUs,  JUMEpU3alud U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBodopoAnl (apeHbl). ['oMonormyeckuil 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
YIJIEBOJOPOJIHOM paJuKajle, peakUUH NPUCOEAUHEHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lonumepuzanus ctupona. CrnocoObl MOJyYEHUs U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

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



MEPEroHKa, KPEKUHT (TePMUYECKHUM, KaTaTUTUYECKHIl), pUGOPMUHT, MUPOIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha THAPOKCOTPYIIY, HUTPOrPYIMY, IMAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIIPON3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHHMKE W TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJOB Pa3IMYHBIX KJaccoB (oOeciBeunBaHUE OpPOMHOU WIIH
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHaApYKEHHE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YEHHE €Tr0 CBOWMCTB, O3HakKoMJieHHe C kojuieknusmMu «Hedts» m «Yromby, ¢
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla W dTaHoyna). [‘oMonorumueckuit psan, oOmias ¢opmyna, U30MepHs,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKUMHU W  HEOPraHMYECKUMH  KHUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [IpencraBnenne 0 MeXaHHW3ME PEAKIUN HYKICOPWIHHOTO 3aMEIIeHUSI.
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. KadectBeHHble peakuuu Ha (eHosn. TokcHyHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepus U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUI0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeIeNbHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTRA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWMCTB HEMPEIETbHBIX U apOMaTUYECKHUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upsl. ['omonoruueckuit psg, obmas Qopmyna, u3oMepus u
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IesI0uHOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJECPKAIIUX 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. Ou3ndecKkne CBOMCTBA M HAXOXICHHE B mpupoje. PoTocHHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTA OpraHu3ma. Jlucaxapuapl: caxapos3a, MajibTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKHME CBOMCTBA KpaxMalla M LEJUTI0JI03bl. XHMHUYECKHE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCIMEPUMEHTAIBHBIE METOJbl HM3YYCHHS BEIIECTB W WX NPEBPALLCHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMCTBUE ITAHOJA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIMM Ha albJIETUIbl (C THUIPOKCHUIOM
muammuHcepeopa(l) u  rugpokcumom  menu(Il)), peaknus raunepuHa
ruapokcuom Meau(Il), xumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ runppokcunoM meau(ll), BzammopeiicTue
Kpaxmajia C MOJIOM, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/ad 1o teMam «CHnupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoaep:Kale OpraHuyeckue coelMHeHnsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTuyecKkue W apoOMaTHYECKHE;, IEePBUYHBbIC, BTOPUYHBIE U TPETHYHBIC.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeJACTaBUTE]Ib aMHUHOB apoMarudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIy4eHUsT M TpUMEHeHue anudartuyeckux amuHOB. [lonmydenue aHwnnHa H3
HUTPOOEH30IA.

AmMuHOKucnoTel. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU OL-
AMHMHOKHCJIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllU, O00pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAsS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3zoTtconepxamue OpraHu4eCcKue COEZIMHEHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHCHUI.

BricokoMoOJIeKyJISIPHBbIE COeIUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJTMKOHICHCAIIUS.

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

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPOIPEHOBBIN, N30ITPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPONPOBOISAIINE OJUMEPHI, OMOpa3naraeMble MOJIUMEpPHI).

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

PacuétHrle 3agaun.

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

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBA3€U MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MMOHATHUS: SBICHUE, HAYYHBIN (pakT, rumoTesa,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

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

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



¢orocuHTe3, IBIXaHWE, OCNKH, YIIAEBOMABI, JXKUPBI, HYKJICUHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHHNYECKAS XUMMUMSI

TeopeTnyeckre OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIeCKux JIEMEHTOB (S-, P-,
d-, f-onementsl). PacmpeneneHne SIEKTPOHOB 110 aATOMHBIM  OpOHTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU
IPOCTBIX W CJHOXHBIX BEIIECTB IO TpyllaM ¢ [epuojaM. 3HAUYCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JIOHOPHO-AKIIENTOPHBINA. DHEPrus U JjIuHa CBA3U. [1oJIpHOCTh, HAIPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BaneHTHOCT, ¥ BaJEHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMepe COCTMHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

IIpencraBineHnre 0 KOMIUIEKCHBIX coenMHEHHsX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIIJIEKCOOOpa30BaTeyib, JIMTAHJbl. 3HAYCHHE KOMIUIEKCHBIX COCIWHECHUM.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemecTtBa MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHHS.  THIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJIJTOUIHBIX pacTBopax. CmocoObl BBIPAXEHHS KOHIICHTPAIlUM PAaCTBOPOB:
MaccoBas J0JIsl BEIIECTBA B pacTBOpE, MOJIsIpHAs KOHIEHTpauus. HachlllieHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKHX peakUil B HEOPraHUYECKON W OpraHuYecKOn
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.
['omorenHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menoyHas. Bomopoaueiii mokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YUEHHMS BEIIECTB W WX NPEBpAILLCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKON pEaKIUH M IOJ0KCHHUE XHUMHUYCCKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAJJIOB (HA MpPUMEpPE KHUCIOpPOAA, CEpHI,
docdopa u yriaeposa).

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

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. | alloreHOBOIOpObl. BaxkHEUIIME KHUCIOPOICOAEPKALINE
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
KUCI0poja. PU3NYECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHECHUE KHUCIOpOAA U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBomopon, cynbdunbl. Oxcun cepbui(IV), oxcua
ceprl(VI). Cepnucrtas u cepHass KUCIOTHI U uX coyih. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMMAK, HUTPUIbl. OKCHUIIBI a30Ta. A30TUCTAsi U a30THas
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [[puMenenue azora
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coeguneHuir. DochopHbie
yI00peHus.

Yrnepon, HaxoXIaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepona(ll), okcun yraepona(IV), yronpHas kuciota u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoJHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuueckue cporctBa. Oxcun kpemHusA(I1V), kpemHueBass KHUCIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUs U ero coequHeHuil. CTekno, ero nojiydeHue, BUJIbl CTEKJIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MertawioB.  OOmue  crnocoObl
MOJTy4YECHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, MUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPPO3UH.

OO6mrast xapakrtepuctuka MeTawioB [A-rpynmsl [lepromnueckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. Hatpuii wu xkanwii: mnomydeHuwe, ¢GU3HUECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctiuka metamuioB [IA-rpymmer [lepuonnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, MPHUMEHEHUE IMPOCThIX BEIIECTB U HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILJIEKCHI aJTFOMUHHSL.

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

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u AUXpOMAaThI, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3NYeCKue U XMMHUUYECKUE CBOMCTBA JKeje3a U ero coearuHeHul. OKCHUbI,
ruapokcuanl u conu xeneza(ll) u sxeneza(lll). [lonyuenue n mpuMeHeHHE Kele3a
U €ro CIUIAaBOB.

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

[uuk: nomydyeHue, ¢GU3MYECKUE W XUMHYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
LIMHKA U €TO COCIMHEHUN.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
u3ydyeHre o0pa3l0oB HEMETayuIOB, ropeHue cepwl, Qocdopa, >keiae3a, MarHusi B
KHCJIOpOJE, H3YYEHHE KOJUIEKIMH «MeTamuisl W CIUIaBbl», B3aUMOJCHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
1IEJ104€M, KAYECTBEHHBIC PEaKIIMM HA HEOPTraHUYECKUE aHUOHBI, KATUOH BOJOPOJa
U KaTHOHbl METAJUIOB, B3aMMOJECUCTBUE THUIPOKCUIOB AIOMHUHUSA M I[UHKA C
pacTBOpamMu KHUCIJIOT U IIEJIOYEH, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIBI OpraHU3allui XUMUYECKOTO MPOU3BOACTBA. [[poMbInIeHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



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

Kocmernueckue u mapdromepusie cpenactsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O00BEMY OJHOTO0 M3 YYACTBYIOIIMX B PEAKIIMHM BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJIed pacTBOPEHHOTO BEIIECTBA, MAacCCOBOM JIOJIU W MOJISIPHOU
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHUE, PIKCTICPUMEHT, MOJICIIb, MOJICIUPOBAHHE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nyuecKkre BEIUYUHbI, €TMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpambl, TOPHBIC TIOPOJIBI, MOJIE3HBIE MCKOMAeMbIe, TOILIIUBO,
peCypChl.

TexHomorusi: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTYPTUs, CTPOUTEIHHEIC
MaTepualbl, CeIbCKOX03SIMCTBEHHOE MPOU3BOACTBO, MUILIEBAsI TPOMBIIIJIEHHOCTb,
dapMmaiieBTHUYECKasi ~ MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETHUYECKUX



npernaparoB, MNPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCpUAIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

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

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

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

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEMH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

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

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

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



WHTEpPECAa W TI03HABATEIBHBIX MOTHBOB B TIOJYYCHHUH U TOCICAYIOIIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SIBICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHM
MOCTYITKOB;

4) dopmMupoBaHHs KYJIbTYPBHI 310POBbS:

NOHMMaHUsl IICHHOCTEH 370poBoro M 0Oe3omacHoro oOpasza KHU3HW,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYAOBOU JACATEIHHOCTH;

NMOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBUIYAJIBHOTO W  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpy/10BOr0 BOCIIUTAHUS:

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

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
qKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHHS K TPYAY, JIOAM TPYyla U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIWBUIYaTbHON TPacKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JTMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 1€JIECOO0PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HU HA 3eMIIE;

MOHUMAaHUSI TJIIOOAIBHOTO XapaKkTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKUX MPOTIECCOB Ha COCTOSTHUE TPUPOTHON U COIIMATBHON CPEJIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpeJlle, YMEHHsSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIHLHOM, KOMMYHUKATUBHOW W COIMATLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHUs crnenudruKd XUMHUM KaK HayKd, OCO3HaHUs €& poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOexXaEHHOCTH B 0COOOM  3HAYMMOCTH XMMHUU JJIE  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B Pa3BUTUMU MEIUIIMHBI, 00eCIeUYeHUN
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYXKAIOIIET0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIB30BaTh XWMHYECKUE 3HAHUS JUIs
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

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

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

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

3HAQUMMBbIE IS bopMHpOBaHUS ~ MHPOBO33PEHHUS oOy4Jaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
IpoLecC, CUCTEMa, Hay4YHbId (akT, MPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COLMATBHON KOMIETEHIIMN 00yUYatoIInXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

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

MeTtanpeaMeTHbIe pe3yabTaThl OTPaXKalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

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

ONpEeNeNATh LENU ACATEIbHOCTH, 3ajlaBasi IapamMeTpbl U KPUTEPUU UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJISI OOBSICHEHUS OTJEIBHBIX (DAKTOB U
SIBIICHUM;

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

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUUECKUE PACCYKIEHHUS (MHAYKTUBHbBIC, JEAYKTHUBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

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



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUYECKHUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

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

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

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
npoIecca, CaMOCTOSTENBHO IPOTHO3UPOBATh €Tr0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIBHOCTH, TPOSBIATh CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMYJsIpHAsl JIUTepaTypa XHMHUYECKOrO COJEpXKaHUs, CIpPaBOYHBbIE TOCOOUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON Uil  BBIMOJHEHUS YYCOHBIX 3ajay
OIPEAEIEHHOTO TUIIA;

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

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

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

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKHUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAUMENd pE3yJbTaTOB IO3HABATEIBHOM JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOeKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenessss e€ Lead W 3aJadyd, KOHTPOJUPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMAX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO npeaMeTa « XUMUs» HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaIbHbIX )KU3HEHHBIX CUTYalIUsX, CBI3aHHBIX C XUMHEN. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B OOECIEYEHUU YCTONYMBOTO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOJIONOIB30BaHUS, B (POPMUPOBAHUKM MHUPOBO33PEHUS U OOIIECH KyIbTypbl
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpEJIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIIUe MOHATUSA — XUMHUYECKHUI JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aTroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBINA CKENeT, (yHKIMOHAIbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCJIOPOJI- U a30TCOJEpIKALNE OPTaHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBpPALICHUS DSHEPrUM IMPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaklHi, TEPMOJWHAMHYECKUX M KHHETUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA U Me30MepHBIN 3¢ dekTrl, opuentanTsl 1 u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAHUM BAXXHEHIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYIT OPTaHHIECKUX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;



W3TOTABIMBATH MOJICITH MOJICKYJl OPTaHUYCCKUX BEIIECTB JJIS MLTFOCTPAIHH
X XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMCHHUMW: yCTAHABIHMBATH MPUHAIC)KHOCTh M3yUYCHHBIX
OpPraHWUYECKUX BEIIECTB 1O WX COCTaBy H CTPOCHHUIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBOAWTH TpUBHATBHBIC HA3BaHUS IJIS OTICIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIICCTB (ITHJICH, alleTHJICH, TOJIYOJ, TJIMICPHUH,
ATWJICHIJIMKONb, (EeHOJ, (GopMaabACTHUIl, alleTalbJCTH, alleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTeapUHOBAs, OJIEMHOBAS, MATbMUTHHOBAS KUCJIOTHI,
TJIMIHMH, aJaHWH, MajlbTo3a, (PyKTO3a, aHWIMH, JTUBUHUJ, H30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIUHCHUAX (KOBaJICHTHAs M WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opraHudeckux BemecTB A. M. ByTtieposa /st 00bSICHEHUST 3aBUCHMOCTH CBOWMCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMCHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3uYecKkue MU XMMHUYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOAIKAHOB, aJKCHOB, aJIKaJIUEHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, IH- U TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh  TEHETHYECKYHO  CBSI3b  MEXJAY  HUMH  ypaBHCHUSIMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUH C MCIOJIB30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh HAa KOHKPETHBIX IpPUMEpPaxX
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYCCKUX COCTUHEHUN OT
KPaTHOCTH M THUIIa KOBAJICHTHOU CBSI3H (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOYHHUKHU YTIIECBOIOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTHIECKOES TPUMEHCHHE MPOAYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAHWHW O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HaHUS — HAOJFOACHUN, U3MEPCHUH, MOJICIUPOBAHUN, YKCIICPHUMEHTE
(peaTbHOM M MBICIICHHOM ) U YMEHHUS MPUMEHSTH 3TH 3HAHUS,

c(hopMHUPOBAaHHOCTH YMEHUS PUMCHSTH OCHOBHBIC orieparnuu
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
MOHSATUSAMU U TPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

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

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IPOU3BOJICTBEHHON JICSATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCIIEPUMEHT (MOJYYEHHE U U3YYEHHE CBOMCTB OpPraHUYECKHX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpaIIeHuss ¢ BEIIeCTBAMU M J1TA0OPaTOPHBIM O0OpPYIOBAHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

cOOMI0IaTh MpaBUJIa IKOJIOTHUYECKH IEJIECO00pPa3HOTO MOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC nTokaszareis [1/1K;

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

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



11 KIIACC

[IpeamerHble pe3ynabTaThl OCBOEHUsSI Kypca «OOIass W 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
pa3BUTHA, B pEIIEHUU MPOOJEM HKOJOTHUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU

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

M30TOIIBI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE U
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMUYECKas peakius, pacTBOP, DJICKTPOJIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHUYECKON ITHUCCOLMALUM, TEPUOIUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMEe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJMHAMHUYECKHUX M  KUHETHYECKHX  3aKOHOMEPHOCTAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
HCIIOJIb30BAaHUN BKHECHUIINX HEOPraHWMYECCKUX BEMIECTB B OBITY M NMPAKTHYECKOU
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

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



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIECTB;

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

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

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

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

c(OpPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB ¥ HOHOB XHMMHYECKUX DJIEMEHTOB II€PBOrO—UYETBEPTOTrO IIEPUOJIOB
[lepuoguueckoin  cucremsr .M.  MengeneeBa,  uCHoNb3ys  TOHSTHUS
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
WX DJIEKTPOHHBIX 000JI0YECK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUIPOIU3A;  pEaKIuu
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHble TPUHIUNBl XUMUUYECKHUX MPOU3BOJICTB; II€I€CO00PA3HOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, HW3MEpPEHHEe, MOJISTUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOU EeSATEILHOCTH YEJIOBEKa U B TIOBCETHEBHOW JKU3HU;

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

c(OpPMHUPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUYETHI: C HCIOJIB30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKIuyu; 3HAYEHHsS BOJOPOJHOTO IOKAa3aTessl pacTBOPOB KHUCIOT M IIEIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JTAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaU€CTBEHHOTO COCTAaBa HEOPTAaHMYECKHUX BEILIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30macHOro0 OOpaIleHnus ¢ BEMIECTBAMU U JTAOOPATOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoN opMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATHh M OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynol u jabopaTOpHBIM 00OpyAOBaHUMEM, OOpalleHHUs C BeEIIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMAILIUU B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 bubmmorexa [TOK
' p P o https://m.edsoo.ru/7f41a636
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' LUAKJIOAIKAHBI https://m.edsoo.ru/7f41a636
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
2.3 A 8
POMATHYCCKHE YIIICBOJOPO/EI (apeHED) https://m.edso0.ru/7f41a636
54 [IpupoaHble HCTOYHUKHU YTIIEBOJAOPOJIOB U UX 4 bubnunoreka [JOK
' nepepaboTKa https://m.eds00.ru/7f41a636
bubmuoreka [JOK
2.5 r 4 1
HIOTEHIPOISBOARBIC YIIEROAOPOAOR https://m.edsoo.ru/7f41a636
Hroro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
bu6mmoreka [JOK
3.1 C ) 11 1
HIHPTRL RO https://m.edso0.ru/7f41a636
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

3.2 ketoHbl. Kap6oHoBbIe KUCHAOTHL. C0XKHBIE 21 bubmiorexa LIOK
https://m.edsoo.ru/7f41a636
a¢upsl. XKups
bubmmoreka [{OK
33 YICBOET | https://m.edsoo.ru/7f41a636
3.4 0
3.5 0
Hroro no pazneny 41
Pasznea 4. Azorconepskanye oprannyeckue coeIuHeHus
bu6moreka [IOK
4.1 A LA .b 12
MIHBL AMHHOKHCTOTEL SN https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
5.1 B 6
PICOROMOICKYIAPHEIE COCAMHCEHHA https://m.edso0.ru/7f41a636
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanuecknii 3aKoH
P proa bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edso0.ru/7f41a636
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIIECTB https://m.edsoo.ru/7f41a636
bu6moreka [IOK
1.3 X 19 1 3
HMITAECKHE peariin https://m.edso0.ru/7f41a636
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTaLIE https://m.edso0.ru/7f41a636
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLIbl https://m.edso0.ru/7f41a636
2.3 0
Utoro no pazueny 54
Pa3pen 3. Xumus u ;Ku3HL
31 Merto1bl TO3HAHUS B XUMUU. XUMUS U 9 bubmuoreka [JOK
' KH3Hb https://m.edsoo.ru/7f41a636
Wroro no pazgeny 9
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl

DNEeKTPOHHOE CTPOEHUE aToMa

1 yraepoja (OCHOBHOE U BO30YXAEHHOE 1 bubnuorexa [JOK
coctosiHus). BaneHTHBIC 04.09.2024 | https://m.edsoo.ru/7f41a636
BO3MOXHOCTH aToMa yriiepoja
XUMHUYECKasi CBSI3b B OPraHUUECKHIX

9 coeqUHEHNIX. MexaHu3MEbl 1 bu6moreka [IOK
00pazoBaHus KOBAJICHTHOM CBSI3H, 05.09.2024 | https://m.edsoo.ru/7f41a636
crocoObI pa3phiBa CBA3EH
[IpenMeT u 3HaYeHUE OPraHNYECKON

3 XUMHUH, TPEACTABICHUE O 1 bubnuoreka [IOK
MHOT'000pa3uy OpraHuIeCKUX 06.09.2024 | https://m.edsoo.ru/7f41a636
COEeqUHEHNN
Bunel uzomepun: cTpykTypHas,

4 MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIC 1 bubnuoreka [JOK
3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX 11.09.2024 | https://m.edsoo.ru/7f41a636
COEUHEHNN

5 Teopust cTpoeHUS OPraHUYECKUX 1 bubnnoreka [JOK
coenuHenuit A. M. byrieposa 12.09.2024 | https://m.edsoo.ru/7f41a636
[IpencraBnenue o KnaccuPpUKaUU U

6 CI/iTI;MaTI/ILIeCKaH HOMCHI?I&T}’E& 1 Bubmmorexa LIOK

13.09.2024 | https://m.edsoo.ru/7f41a636

(IUPAC) opranndeckix BeIIecTB
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7 Knaccudukamnus peakuii B bubmuorexa [IOK
OpraHUYeCKON XUMUHU 18.09.2024 | https://m.edsoo.ru/7f41a636
8 CucreMaru3anus 1 0000IIeHNE bubmmoreka [{OK
3HAHUH 10 TeMe 19.09.2024 | https://m.edsoo.ru/7f41a636
AJIKaHBI: TOMOJIOTUYECKUM PsI,
o6Omas hopMyia, HOMEHKIATypa U
9 I/ISOMep(iSI,p BH};KTpOHHOG " g bubmorexa HOK
20.09.2024 | https://m.edsoo.ru/7f41a636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT
10 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
aJIKaHOB 25.09.2024 | https://m.edsoo.ru/7f41a636
HaxoxneHne ajqkaHoB B IPUPO/IE.
11 Cnocoélm MIOJIYYECHHUSI U npliznxfelfeﬁne bubanorera LOK
26.09.2024 | https://m.edsoo.ru/7f41a636
aJIKaHOB
[uxnoankansl: odmas Gopmyina,
HOMCHKJIATypa U U30MEpHs
12 0C06eHHOC"1}“II/II) CTpOGHI/IHpI/I ’ Bubmmorexa [JOK
. 27.09.2024 | https://m.edsoo.ru/7f41a636
XUMHYECKHUX CBOMCTB, CITOCOOBI
MOJTy4YCHUS U IPUMEHEHNE
Pemenne pacu€THBIX 337124 HA
OTpeIeJICHUE MOJICKYIISIPHOM
OPMYJIBI OPTaHUYECKOI0 BEIISCTBA
13 Eo Il)waZCOBHl?\/I TIOJIAM aTOMOBIII bubmorexa [IOK
02.10.2024 | https://m.edsoo.ru/7f41a636
3JICMEHTOB, BXOASIIUX B €0 COCTaB.
Cucremarusanusa 1 00001eHne
3HaHMUH IO TEME
AJIKEHBI: TOMOJIOTHYECKUIA PsijI,
14 oOmas (opmyna, HOMEHKIATypa, Bubmmorexa LIOK
03.10.2024 | https://m.edsoo.ru/7f41a636

QJICKTPOHHOC U MMPOCTPAHCTBCHHOC
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cTpoeHue Mosekyil. CTpyKTypHas u
LUC-TPAaHC-U30MEPUSl ATKEHOB

15 Du3nYeCKre U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
ankeHoB. [IpaBmiio MapkoBHUKOBa 04.10.2024 | https://m.edsoo.ru/7f41a636

16 CriocoOBI MMOJTydeHUsT U IPUMEHEHUE bubnuorexa [JOK
QJIKEHOB 09.10.2024 | https://m.edsoo.ru/7f41a636
IT 6ota Ne 1 mo teme

17 "I'II)SETHZE;:II;a:TiieC})IZ U 13 HeHZIeMero brbmmorexa [OK

. i " i 10.10.2024 | https://m.edsoo.ru/7f41a636
CBOWCTB
Pemenune pacu€THbIx 3a1a4 Ha
18 oTIpe/IeIIeHUEe MOJICKYIISIPHOM bubmmorexa [JOK
peaen YAp 11.10.2024 | https://m.edsoo.ru/7f41a636
(hbopMyITBI OPraHNYECKOTO BEIIECTBA
AJNKagueHbl: CONPSKEHHBIE,

19 H30JIMPOBAHHBIE, KyMYJIHUPOBAHHBIE. bubnuoreka [IOK
OCcoOEHHOCTH JIEKTPOHHOTO 16.10.2024 | https://m.edsoo.ru/7f41a636
CTPOCHHS

20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuoreka [IOK
JIUEHOB 17.10.2024 | https://m.edsoo.ru/7f41a636

21 CriocoObl MoTy4eHus! U IPUMEHEHNE bubnuoreka [JOK
AJIKAAMEHOB 18.10.2024 | https://m.edsoo.ru/7f41a636
AJKMHBI: TOMOJIOTHYECKHUH P,

0
22| snepomos pommpamersanos Bubmrorers LIOK
P poctp 23.10.2024 | https://m.edsoo.ru/7f41a636
CTpOEHHUE MOJIEKYI, (pu3uveckue
CBOMCTBA
23 XUMHUYECKHE CBOMCTBA aJIKMHOB bubmorexa HOK
24.10.2024 | https://m.edsoo.ru/7f41a636
24 KauecTBeHHBIE peakIuu HA TPOHHYIO bubnuorexa [IOK
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CBSI3b 25.10.2024 | https://m.edsoo.ru/7f41a636
o5 CriocoObl MoJTydeHus: ¥ IPUMEHEHUE bubnmoreka [JOK
QIIKIHOB 30.10.2024 | https://m.edsoo.ru/7f41a636
26 Pemenue 3agau: pacu€rsl 1o bubnuorexa [JOK
YPaBHEHHIO XMMUYECKON PEeaKIuu 06.11.2024 | https://m.edsoo.ru/7f41a636
97 CucreMaru3anus 1 0000IeHNE bubmmoreka [{OK
3HaHUU MO TeMe 07.11.2024 | https://m.edsoo.ru/7f41a636
ApeHBI: TOMOJIOTHYECKUH Psifl, 001Ias
opMyJia, HOMEHKJIATypa.
28 gnEKTy OHHOE H II OCTyp AHCTBEHHOE bubmorera [JOK
P poctp 14.11.2024 | https://m.eds00.ru/7f41a636
CTPOEHHE MOJIEKYJI Oe€H30J1a U
TOJIyOJIa, UX (PU3NIECKUE CBOWCTBA
29 XUMHUYECKUE CBOMCTBA apPEHOB: bubmuorexa [JOK
peaKIu 3aMeIeHHUS 15.11.2024 | https://m.edsoo.ru/7f41a636
XUMUYECKUE CBOMCTBA apPEHOB:
30 €aKIMK MPUCOCTMHEHUS, OKUCIICHUE bubmorexa IOK
peardnti np A ’ 20.11.2024 | https://m.edsoo.ru/7f41a636
TOMOJIOTOB O€H30J1a
31 Oco0EHHOCTH XUMHUYCCKHX CBOMCTB bubmuoreka [JOK
cTupoia 21.11.2024 | https://m.edsoo.ru/7f41a636
Pemenne pacu€THBIX 33724 HA
32 OTpeIeTICHUE MOJICKYIISIPHOM bubmorexa HOK
el YUIP 22.11.2024 | https://m.edsoo.ru/7f41a636
(hopMyIbl OPraHUYECKOTO BEIIEeCTBA
33 CriocoObl MosTyueHus: U IpUMEHEHUe bubnnoreka [JOK
apeHOB 27.11.2024 | https://m.edsoo.ru/7f41a636
I'enetnueckas CBs3b MEXKIY
34 A3JIMYHBIMU KJIaCCaMH bubmorexa HOK
P 28.11.2024 | https://m.edsoo.ru/7f41a636
yTIEBOIOPOJIOB
35 Pacu€rbl 10 ypaBHEHUSAM XUMHUYECKUX bubnuorexa [IOK
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peakuuii. CucremMaruzanus u
000011IeHIE 3HAHWI 110 TeMe

29.11.2024

https://m.edsoo.ru/7f41a636

36 [Ipuponnsii ras. IlomytHeie bubnuorexa [JOK
He(TSHBIE Ta3bl 04.12.2024 | https://m.edsoo.ru/7f41a636

37 KameHnHbI#1 yroJib ¥ IpOIyKThI €10 bubnuorexa [JOK
nepepadoTKu 05.12.2024 | https://m.edsoo.ru/7f41a636
Hedts 1 ciocoOs € nepepaboTku.

38 Hpi)MeHeHHe npo;lyKTof ’ bubnuotexa LIOK

06.12.2024 | https://m.edsoo.ru/7f41a636

nepepaboTku HepTH
I'eHeTHueckas CBSA3b MEKITY

39 Pa3IUYHBIMU KJTacCaMu bubamorera LOK

11.12.2024 | https://m.edsoo.ru/7f41a636

YTJIEBOJIOPOJIOB
l"anorenonpou3BoIHEIE

40 YIJIEBOJOPOJIOB: SJIEKTPOHHOE bubnuoreka [IOK
CTPOCHHE; PEaKIINHU 3aMEeIICHUS 12.12.2024 | https://m.edsoo.ru/7f41a636
rajioresa
JeicTBue menoyueit Ha

41 rajoreHIpOU3BOIHbIE. bubnuoreka [JOK
BsaumonelicTBrue QurajoreHajaKkaHOB 13.12.2024 | https://m.edsoo.ru/7f41a636
C MarHueM U [IUHKOM

42 CucremaTu3anus 1 00001IeHne bubnunoreka [JOK
3HaHUM N0 pazzaeny "YriaeBoaopoasl" 18.12.2024 | https://m.edsoo.ru/7f41a636

43 KonTtponbHas pabora no teme bubnnoreka [JOK
"VYraeBogopoab" 18.12.2024 | https://m.edsoo.ru/7f41a636
[IpenenpHBIE OJHOATOMHBIE CIIUPTHI:

44 TOMOJIOTHUECKUH psifI, oOrast bu6mmoreka [JOK
(dbopmyna, CTpoeHHE MOJIEKYT, 19.12.2024 | https://m.edsoo.ru/7f41a636

U30MepHsl, HOMEHKIIATYpA,
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Kiaccupukanys, Gpusnyeckue

CBOICTBa
45 XHUMHUYECKUE CBOMCTBA MPEIETbHBIX bubnuorexa [JOK
OJIHOATOMHBIX CITUPTOB 20.12.2024 | https://m.edsoo.ru/7f41a636
46 CriocoOBI MMOJTydeHUsT U IPUMEHEHUE bubnuorexa [JOK
OJIHOATOMHBIX CITUPTOB 25.12.2024 | https://m.edsoo.ru/7f41a636
[IpocTteie 3 : HOMEHKJIaTypa
47 I/I';Z)Mz I)ils[ (}))ZI(E);;H};IOI\;IT:IIK(J;HIZEGCiHX bubnuotexa LIOK
pH, N 26.12.2024 | https://m.edsoo.ru/7f41a636
Y XUMHYECKUX CBOWCTB
MHOroaTroMHbIE CIIUPTHI:
48 STHJICHTJIUKOJIb U TJIHIIEPUH, UX bubmmorexa [JOK
HEpHIL, . 27.12.2024 | https://m.edsoo.ru/7f41a636
(u3HYecKre U XUMUYECKUE CBOMCTBA
49 CriocoOsI MoTy4eHusT U IPUMEHEHNE bubmuorexa [JOK
MHOTOAQTOMHBIX CITUPTOB 09.01.2025 | https://m.edsoo.ru/7f41a636
DEHOJ: CTPOEHUE MOJIEKYJIbI,
50 ¢dbuzmveckue cBoicTBa. TOKCUYHOCTh bubmorexa IOK
' 10.01.2025 | https://m.edsoo.ru/7f41a636
(dbenona
. bu6mmoreka [JOK
>1 XuMieckHe cBoHCTBa feriora 15.01.2025 | https://m.edsoo.ru/7f41a636
52 CriocoObl MoTy4eHus: U IPUMEHEHNE bubnuoreka [JOK
(dheHona 16.01.2025 | https://m.edsoo.ru/7f41a636
[IpakTuueckas pabora Ne 2. Pemenue
53 9KCIEPUMEHTAJIBHBIX 33/1a4 10 TEME bubmmorexa [JOK
" P " 8 17.01.2025 | https://m.edsoo.ru/7f41a636
CrupTsl U peHOIBI
54 Cucremaru3zanus u 0000IICHUE bubmuoreka [JOK
3HaHUU MO TeMe 22.01.2025 | https://m.edsoo.ru/7f41a636
55 AJNbAETU]IBI U KETOHBI: JIEKTPOHHOE bu6mmoreka [JOK
CTpOEHHE KapOOHUIIBHOM IPYIIIBI; 23.01.2025 | https://m.edsoo.ru/7f41a636
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TOMOJIOTHYECKUE PSI/IbI, 00IIast
(bopmyna, U30MepHs 1 HOMEHKIIATypa

56 AJNbAETU]IBI M KETOHBI: (PU3UUECKHE bubnuorexa [JOK
CBOWMCTBA; PEAKINH MTPUCOCTUHECHUS 24.01.2025 | https://m.edsoo.ru/7f41a636
57 Peaknuu okucCIIEHUS U KaUeCTBEHHELIE bubmmoreka [{OK
PEaKIy AIBJICTHIOB U KETOHOB 29.01.2025 | https://m.edsoo.ru/7f41a636
58 CriocoOpbl MOTy4eHHS aJIbICTUIOB U bubmmoreka [{OK
KETOHOB 30.01.2025 | https://m.edsoo.ru/7f41a636
OHOOCHOBHBIE TIPE/ICTbHbBIC
59 KapOOHOBBIE KUCIIOTHI, 0COOCHHOCTH bubmorexa HOK
’ 31.01.2025 | https://m.edsoo.ru/7f41a636
CTPOEHUS X MOJIEKYJT
N3omepust 1 HOMEHKIIATypa
60 KapOOHOBBIX KUCIIOT, UX (PU3UIECKUE bubnmorexa [JOK
. 05.02.2025 | https://m.edsoo.ru/7f41a636
CBOICTBa
61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX bubnuoreka [IOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT 06.02.2025 | https://m.edsoo.ru/7f41a636
OcoOeHHOCTH CBOMCTB MypPaBbUHOM
62 KHCJIOTB. MHOTOOOpa3ue bubmmorexa [TOK
07.02.2025 | https://m.edsoo.ru/7f41a636
KapOOHOBBIX KHUCIOT
Oco0eHHOCTH CBOMCTB:
HeMpeIeIbHBIX U aPOMaTUYECKUX
63 KapOOHOBBIX, TUKAPOOHOBBIX, bubnnoreka [JOK
TUAPOKCUKAPOOHOBBIX KHCIIOT. 12.02.2025 | https://m.edsoo.ru/7f41a636
[IpencraBuTenu BHICIINX KAPOOHOBBIX
KHCTIOT
64 ITonsTHE O MPOU3BOAHBIX bubnuoreka [IOK
KapOOHOBBIX KUCIIOT 13.02.2025 | https://m.edsoo.ru/7f41a636
65 CrniocoObl mosTyyeHHs U IpUMEHEHUe bubnuorexa [IOK
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KapOOHOBBIX KHCIIOT 14.02.2025 | https://m.edsoo.ru/7f41a636
CrnosxHbie 3(UPBI: TOMOJIOTHUECKUN
66 psn, odmas opMyna, H30Mepus U bubmorexa HOK
19.02.2025 | https://m.edsoo.ru/7f41a636
HOMEHKJIaTypa

67 Ddu3nYeCKre U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
3¢upoB 20.02.2025 | https://m.edsoo.ru/7f41a636
Pemrenne pacu€THbIX 3a1a4: 1O

68 YPABHEHUIO XUMHUYECKOW pEaKlny, Ha bubnuorexa [JOK
OTIpeieIeHNe MOJICKYIISIPHOM 21.02.2025 | https://m.edsoo.ru/7f41a636
(hbopMyITBI OPraHNYECKOTO BEIIECTBA
[IpakTueckas padota Ne 3. Pemenue

69 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
"KapOoHoBbIe KHCIOTHI. CIIOKHBIC 26.02.2025 | https://m.edsoo.ru/7f41a636
a¢upsr"

70 Kupsr: ctpoenue, puzndeckue u bubnuoreka [IOK
XMUMHYECKHE CBOMCTBA (TUAPOIIU3) 27.02.2025 | https://m.edsoo.ru/7f41a636
OcoOEHHOCTH CBOWCTB JKUPOB,

71 COJIeprKalIUX OCTATKU HETIpeeIbHbIX Bubmmorexa LIOK

28.02.2025 | https://m.edsoo.ru/7f41a636
AKUPHBIX KUCHOT. JKupbl B mpupoe
MBpL1a Kak COJIM BBICIIUX KapOOHOBBIX

79 KHCIIOT, X MOIOIIICE JCHCTBHUE. bubnuoreka [JOK
[ToHsATHE O CHHTETHYECKUX MOFOLIUX 05.03.2025 | https://m.edsoo.ru/7f41a636
cpeactBax (CMC)

I'enetnyeckas cBsI3b YIiIeBOJAOPOIOB
73 u KHCﬂopoL[coI[epmaH};;X " bubmorexa LIOK
06.03.2025 | https://m.edsoo.ru/7f41a636
OpraHMYECKUX BEIEeCTB

74 Pacu€rbl 10 ypaBHEHUSAM XUMHUYECKUX bubnuoreka [IOK

peakuuit 07.03.2025 | https://m.edsoo.ru/7f41a636
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Cucremarusanus u 00001eHue

bubmuoreka [JOK

75
3HAHUMU 10 TeEME 12.03.2025 | https://m.edsoo.ru/7f41a636
OO011as XxapakTepUCTUKa YIII€BOA0OB U
76 Knalgcmbmlzaump JICBOIIZI)II; (MOIIIIO- bubmorexa HOK
a ’ 13.03.2025 | https://m.edsoo.ru/7f41a636
T~ ¥ TIOJTUCAXaPHU/IbI)
77 MoHocaxapuasl: pusnyeckue bubnnorexa [JOK
CBOWCTBA M HaXOXKJICHHUE B TIPUPOJIC 14.03.2025 | https://m.edsoo.ru/7f41a636
78 [IpuMeHeHue riroKo3sl, €€ 3HaYCHNE B bubnuorexa [JOK
KHU3HEIEATSILHOCTH OpraHu3Ma 19.03.2025 | https://m.edsoo.ru/7f41a636
vcaxapupl: caxapo3a, MajJbTo3a 1
79 faKToazf })IIaxom eII{)He B TIpUPOJIC U bubamorera LOK
' A PUpoA 20.03.2025 | https://m.edsoo.ru/7f41a636
MPUMEHEHHE AUCAXaPUIOB
[Tonucaxapuasl: cTpoeHue
80 MaKpOMOJIEKYI, (PU3UYECKUE U bubmorexa OK
p Y : 21.03.2025 | https://m.edsoo.ru/7f41a636
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
81 [TonsaTre 06 KCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHAX 26.03.2025 | https://m.edsoo.ru/7f41a636
Pemenue pacueTHbIX 3a/1a4 Ha
82 OIIpeICJICHUE JIOJIM BbIX0/Ia MPOIYKTA bubnuoreka [JOK
pPEeaKIMK OT TEOPETHUUCCKH 27.03.2025 | https://m.edsoo.ru/7f41a636
BO3MOYHOTO
83 CucremaTu3anus 1 00001IeH1ne bubnnoreka [JOK
3HaHUM 1O paszaeny 28.03.2025 | https://m.edsoo.ru/7f41a636
KouTtponbHas paborta no teme
84 "Kucnopoaconepxariue bubmiorexa HOK
POACOACPRaIl " 09.04.2025 | https://m.edsoo.ru/7f41a636
OpraHuYecKue COEIMHEHUS
85 AMMHBL: KTaccU(pUKaLUs, CTPOCHUE bubnuoreka [IOK
MOJIEKyYJI, o01as popmyia, U3oMepus, 10.04.2025 | https://m.edsoo.ru/7f41a636
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HOMEHKJIATypa 1 (pU3nUecKue
CBOMCTBA

XUMHYECKUE CBOUCTBA

bubmmoreka [{OK

86 ann(paTHIECKUX aMIHOB 11.04.2025 | https://m.edsoo.ru/7f41a636
AHWINH: CTpOEHUE aHWINHA,

87 OCOOCHHOCTH XUMUYECKUX CBOMCTB bubmorexa HOK

16.04.2025 | https://m.edsoo.ru/7f41a636
aHWIMHA

88 CriocoObl MoTy4eHus! U IPUMEHEHNE bubnuorexa [JOK
a(aTHIECKUX aMUHOB 17.04.2025 | https://m.edsoo.ru/7f41a636
AMUHOKHUCIIOTBI: HOMEHKJIATypa 1

89 nzoMmepusi, pusnveckre CBONCTBA. bubnuoreka [IOK
OTtnenbHBIC IPEACTABUTEIH Ol 18.04.2025 | https://m.edsoo.ru/7f41a636
AMUHOKHCIIOT
XUMHUYEeCKHe CBOMCTBA aMUHOKHCIIOT,

90 X OMOJIOTHYECKOE 3HAUYCHHUE bubmuorexa [JOK
aMHUHOKHUCIIOT. CHHTE3 U TUIPOJIN3 23.04.2025 | https://m.edsoo.ru/7f41a636
TIETITH]IOB

01 benku kak npupoIHbIE TOJTUMEPHI; bubnuoreka [JOK
CTPYKTYpPBI OCITKOB 24.04.2025 | https://m.edsoo.ru/7f41a636

. bu6mmoreka [JOK

92 XuMiHeckue ceoficTsa benkos 25.04.2025 | https://m.edsoo.ru/7f41a636
AzoTcoepkaime

03 TreTEPOLUKIMYECKUE COCTMHCHHUS. bubnnoreka [JOK
HyxiienHOBbIE KUCIIOTBI: COCTaB, 30.04.2025 | https://m.edsoo.ru/7f41a636
CTpOEHHUE U OHMOJIOTHYECKas pOJib
[Tpaktuueckas padota Ne 4. Perenue

94 BKI():HepI/IMeHTaJIiHHX 3aJ1a4 1o Teme Bubmmorexa LIOK

07.05.2025 | https://m.edsoo.ru/7f41a636

"A30TcoepKalue OpraHndecKue
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coequueHus"

[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCME

bubmmoreka [{OK

% "Pacnio3HaBaHue OpPraHMYECKIX 1 08.05.2025 | https://m.edsoo.ru/7f41a636
coeMHeHUN"
KonTtposnsHas paboTa o teme
96 " A30TCcoIepKaIIiue OpraHunIecKue 1 bubmorexa HOK
\ 14.05.2025 | https://m.edsoo.ru/7f41a636
COCTMHEHUS
OCHOBHBIC TIOHATHS XHMHH

97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U 1 bu6moreka [IOK
METOJIbI UX CHHTE3a — 15.05.2025 | https://m.edsoo.ru/7f41a636
MTOJIMMEPHU3AITUS U TIOJTMKOH ICHCAITHS

98 IInacTmaccel. YTunuzanus u 1 bu6moreka [IOK
nepepaboTKa IIacTuKa 16.05.2025 | https://m.edsoo.ru/7f41a636

99 DJ1lacToMEphL: HATypaIbHbIN 1 bubnuoreka [IOK
CUHTETUYECKHE KaydyKu. Pe3nnHa 21.05.2025 | https://m.edsoo.ru/7f41a636
Bousokna: HaTypanbHbIE,

100 HUCKYCCTBEHHbIE, CHHTETUUECKHE. 1 bubnuoreka [JOK
[Tomumepsl criennaabHOTO 22.05.2025 | https://m.edsoo.ru/7f41a636
Ha3HAYCHUS
[IpakTnueckas padota Ne 6. Perenue

101 AKCIEPUMEHTAJIBHBIX 33124 10 TEME 1 bubnnoreka [JOK
"Pacnio3naBanme miactMace u 23.05.2025 | https://m.edsoo.ru/7f41a636
BOJIOKOH"

O06o001eHne u cucTeMaTu3amus
102 M3Y4EHHOI0 MaTepuasa 1o TeMe 1 Bu6mmorexa LIOK
28.05.2025 | https://m.edsoo.ru/7f41a636
"BbIcOKOMOJIEKYIISIPHBIE COEIMHEHUS"
OBIIEE KOJIMYECTBO YACOB I10 102
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[TPOTPAMME




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hpaxririeckie u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XuMudeckuit anemMeHT. M30Tomb! 04.09.2024 | https://m.edsoo.ru/7f41a636
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnuorexa [JOK
aTOMOB, KBAHTOBBIC YHCIIA 05.09.2024 | https://m.edsoo.ru/7f41a636
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3IIEMEHTOB (s-, P-, d-, f-amemMenThI) 06.09.2024 | https://m.edsoo.ru/7f41a636
4 Pacnipenenenne 3nekTpoHOB 1O 1 bubnuoreka [JOK
ATOMHBIM OpPOUTAISIM 11.09.2024 | https://m.edsoo.ru/7f41a636
DneKTpOHHbIE KOH(UTYpalli aTOMOB
5 3J'IeMeII;TOB B OCHoilODZII)/I ’ 1 bubamorera LOK
. 12.09.2024 | https://m.edsoo.ru/7f41a636
BO30YXIEHHOM COCTOSTHUU
5 DIeKTPOHHBIC KOH(PUTYpAITUX HOHOB. 1 bubnuoreka [JOK
DIEeKTPOOTPULIATEBHOCTh 13.09.2024 | https://m.edsoo.ru/7f41a636
[Tepuoanueckuii 3aKOH 1
[leproauueckasi cucteMa XUMHUYECKUX
7 snementoB JI. 1. Menpaeneena, cBs3b C 1 Bubmorexa OK
M M ’ 18.09.2024 | https://m.edsoo.ru/7f41a636
COBPEMEHHOU Teopuei CTpOCHHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK
VMMM MPOCTBIX U CJIOKHBIX BEIIECTB 110 19.09.2024 | https://m.edsoo.ru/7f41a636
TpyIIaM U meproaam
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CucreMarusanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

o o Teme 20.09.2024 | https://m.edsoo.ru/7f41a636
Bunnl xumuueckoil cBa3u. MexaHu3MEl
10 00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuoreka [JOK
Bonoponas cBsi3b. 25.09.2024 | https://m.edsoo.ru/7f41a636
MexMOoIeKyIsIpHbIE B3aUMOICHCTBUS
BaneHTHOCTH 1 BaJI€eHTHBIE
11 BO3MOYKHOCTH aTOMOB. CBSI3b bubmmoreka [{OK
AEKTPOHHOU CTPYKTYPBI MOJICKYJ C HX 26.09.2024 | https://m.edsoo.ru/7f41a636
TEOMETPUUECKUM CTPOSCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COCIMHEHUSX: COCTAaB M HOMEHKJIATypa 27.09.2024 | https://m.edsoo.ru/7f41a636
BemectBa MoJieKynsipHOTO 1
13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPUCTAJUTMYECKUX PEIICTOK U CBOMCTBA 02.10.2024 | https://m.edsoo.ru/7f41a636
BEIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
14 [IpencraBneHue o KOJUTOWIHBIX bubmorexa [IOK
03.10.2024 | https://m.edsoo.ru/7f41a636
pacTBopax
HcTunHble pacTBOPHI: HACBILIICHHBIE U
15 HEHACHIIIIEHHBIC, PACTBOPUMOCTbD. bubmmorexa [IOK
’ 04.10.2024 | https://m.edsoo.ru/7f41a636
Kpucrannoruapatsi
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnnoreka [JOK
pacTBOpOB 09.10.2024 | https://m.edsoo.ru/7f41a636
Pemrenue 3aaau ¢ ucnoyib30BaHuEM
17 MOHATHH "MaccoBas A0 bu6mmoreka [JOK
pacTBOpEHHOrO BelecTBa", "MospHas 10.10.2024 | https://m.edsoo.ru/7f41a636

KOHLIEHTpauus"
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18 Knaccugukanus 1 HOMEHKIaTypa bubmuorexa [IOK
HEOPraHMYECKHUX BEILECTB 11.10.2024 | https://m.edsoo.ru/7f41a636
19 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
o Teme 16.10.2024 | https://m.edsoo.ru/7f41a636
KonTtposnsHast paboTa mo Temam
"Crpoenue atoma. [leproauueckuii
20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 17.10.2024 | https://m.edsoo.ru/7f41a636
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue BemiecTs"
Krnaccudukarus XHMHYECKUX peaKIni
B HEOPTaHMYECKOW U OPraHUYECKON
21 XHMHH. 3aKOH COXPaHCHHS MacChl
BEIIIECTB; 3aKOH COXPAaHEHUS U 18.10.2024
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIHIX
TennoBsie 3 HEKTHI XUMUYECKUX
22 peaknuii. TepMoXuMUIecKue bubmorexa HOK
23.10.2024 | https://m.edsoo.ru/7f41a636
ypaBHEHUS
Boruncnenus no ypaBHEHUSIM
23 XUMHUYECKUX PEAKIUN 1 Eubmorexa HOK
24.10.2024 | https://m.edsoo.ru/7f41a636
TEPMOXHUMHUYECKUM YPABHEHUSAM
CKopoCTh XMMUYECKOH peaKiuu, eé
24 3aBUCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB. bubmorexa HOK
25.10.2024 | https://m.edsoo.ru/7f41a636
Karanu3 u xatanuszatopsl
25 I'oMoreHHbIe U TeTepOreHHbIC PEAKIINH Bubmmorexa LIOK
06.11.2024 | https://m.edsoo.ru/7f41a636
26 [Ipaktuyeckas padora Ne 1 o reme bubmorexa LIOK

https://m.edsoo.ru/7f41a636
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"Bausiaue pa3nuvHbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKON peakuuu"

07.11.2024

OO6patuMbie 1 HEOOPATUMBIEC PEAKIINH.

bubmmoreka [{OK

27
XUMHYECKOE PAaBHOBECHE 08.11.2024 | https://m.edsoo.ru/7f41a636
[IpakTtuyeckas padora Ne 2 o reme
28 "BausiHue pa3inyHbIX GaKTOpOB HA brbmmorexa [OK
N 13.11.2024 | https://m.edso0o.ru/7f41a636
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DNEKTPOJIUTHYECKAS JUCCOIINALIUA.
29 CI/IJILHII))Ie U ciia0ble ageKT (I)IJ'II/I;II)I bubnmorexa LOK
P ' 14.11.2024 |  https://m.edso0.ru/7f41a636
Crenedb TUcCOoUanun
HNonnoe nponssenenne Boasl. Cpega
30 BO I:{I;Ix H:CTI/;: (J)IB H]I;o Bo H(f : Hmpﬁ ’ bubmmorexa [OK
g p POB. B0N0pOs 15.11.2024 | https://m.edsoo.ru/7f41a636
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PACTBOPAX bubmmorexa [OK
p B p p 20.11.2024 | https://m.edsoo.ru/7f41a636
AJIEKTPOJIUTOB
[IpakTruueckast pabota Ne 3 o Teme
32 "XUMHUYECKHUE PEAKIIMU B PACTBOPAX Eubmrorexa HOK
P B P P 21.11.2024 | https://m.edsoo.ru/7f41a636
AJIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE
33 eakuny. BaxxHeline OKUCIUTEIN U Eubmorexa HOK
PCAKIUHH. 22.11.2024 | https://m.edsoo.ru/7f41a636
BOCCTAHOBUTEIN
34 MeTo1 31eKTPOHHOTO (JEKTOHHO- bubnnoreka [JOK
HOHHOTO) OajlaHca 27.11.2024 | https://m.edsoo.ru/7f41a636
35 DIEKTPOIN3 PACTBOPOB U PACILIABOB bubnunoreka [JOK
BEIIECTB 28.11.2024 | https://m.edsoo.ru/7f41a636
36 Pemrenue 3amau pa3TUUHBIX THIIOB bubmnorexa [IOK
aTp 29.11.2024 | https://m.edsoo.ru/7f41a636
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bubmuoreka [JOK

37 P
CIICHIE AT PASHITTHRIY THHOB 04.12.2024 |  https://m.edso0.ru/7f41a636

38 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
o teme "Xumuyeckue peakuun' 05.12.2024 | https://m.edsoo.ru/7f41a636

39 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"XuMHuuecKkue peaxun” 06.12.2024 | https://m.edsoo.ru/7f41a636
[TosoxkeHrne HEMETAIIIIOB B
[Teprouveckoi CUCTEME XUMUYECKHX

40 anemenToB JI. 1. MenaeneeBa u bubmorera [JOK

o 11.12.2024 | https://m.edsoo.ru/7f41a636
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
dusnveckue CBONCTBA HEMETAIIJIOB
AJTOTpOITHS. HEMETALIOB (Ha IpUMepe
41 KHCJIO p0 a, cepsl, dhocdo (a u i bubnmorexa [JOK
PO, CEpEL, P 12.12.2024 | https://m.edsoo.ru/7f41a636
yriieposaa)

42 Bonopon: nonyaenne, puznyueckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. ['MapubI 13.12.2024 | https://m.edsoo.ru/7f41a636
l"aymoreHsl: HAXOXKCHHUE B IIPHPO/IC,

43 CrocoObI TOJT erIH (bmnqpecll)mﬂe u bubmorexa HOK

yi s 18.12.2024 | https://m.edsoo.ru/7f41a636
XHUMHYCCKUE CBOMCTBA
l'anorenoBomopoasl. Baxunelue
44 KHCJIOPOJICOACPIKAIITUE COCTUHCHUS bubmorexa HOK
PONCOA-pIRall A 19.12.2024 | https://m.edsoo.ru/7f41a636
raJIor€HOB
JIabopaTopHbIE M MPOMBIIILJICHHBIC

45 CIOCOOBI IOJTYYEHUS TaJIOTCHOB. bubnroreka [JOK
[IpumeHeHNe rajloreHOB U UX 20.12.2024 | https://m.edsoo.ru/7f41a636
COCIMHEHUI

46 [IpakTuueckas pabota Ne 4. Pemenue bubmuoreka [JOK
SKCIIEPUMEHTANBHBIX 337a4 110 TEMe 25.12.2024 | https://m.edsoo.ru/7f41a636
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"T"anoreus!"

Kucnopon: naboparopHsie u
IIPOMBIIIJIICHHBIC CIIOCOOBI MOJIy4CHUA,

47 ¢u3nvecKrue 1 XUMHYECKHE CBOMCTBA brbmmorexa [OK
' 26.12.2024 | https://m.edsoo.ru/7f41a636
O3oH. [Ipumenenue kucnopoaa u
030HAa
bubmmoreka [{OK

48 (@)

KCHJIBL H TIEPOKCHIBT 27.12.2024 | https://m.edsoo.ru/7f41a636

49 Pemienne 3amaq pa3inyHbIX THIIOB bubnmorexa LOK

At p 09.01.2025 | https://m.edsoo0.ru/7f41a636
Cepa: HaX0XKJIeHHNE oJie,
50 CH(I))COgHXH:J('IH I:Im: rgpilzlqicme u bubmmorexa [JOK
i - 10.01.2025 | https://m.edsoo.ru/7f41a636
XAMHAYECKHE CBOWMCTBA
bu6mmoreka [IOK

51 Ceposonopon, cymmduet 15.01.2025 | https://m.edsoo.ru/7f41a636
Kucnoponconepsxamiye coeInHEHNS

52 CcepEhl gcf)6ef{HI:)CT: CBoﬁCTzlla CepHOI bubmorexa LOK

P! P 16.01.2025 | https://m.edsoo.ru/7f41a636
KHCJIOTHL
[Ipaktuueckas padota Ne 5. Permenue

53 SKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME Eubmrorexa HOK

" P . f[ 17.01.2025 | https://m.edsoo.ru/7f41a636
Cepa u €€ coeTuHEHUS
A30T: HaX0XJICHHE B IIPUPOJIE,

54 crocoObl NOJTy4eHuUs1, GPU3NIECKUE U bubnuoreka [IOK
XHMHUYECKHE CBOMCTBA. AMMHAK, 22.01.2025 | https://m.edsoo.ru/7f41a636
HUTPHUIBI
Kucnopoaconepsxaiiie coe JMHEHUS

55 asoTa 1305)6:1[111:%;:11 CBOP'ICTHB a30THOH bubmiorexa LIOK

i 24.01.2025 | https://m.edsoo.ru/7f41a636

KHUCJIOTBI
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[IpumeHeHue a30Ta v €ro COeIMHEHU.

bubmuoreka [JOK

56
A3zoTHbIE ynoOpeHus 29.01.2025 | https://m.edsoo.ru/7f41a636
dochop: HAXOKACHUE B IPHPO/IE,

57 CHIOCOOBI TIOYYCHUS, PUINICCKUE H bubnuoreka [JOK
XUMUYecKue cBoricTBa. Dochuasl u 30.01.2025 | https://m.edsoo.ru/7f41a636
bochun
Oxcunsl docdopa,

58 (1)00(1)); c(cl: e(bmz ne KucioTel. Conn bubmorexa HOK

P IU[ prratl ’ 05.02.2025 | https://m.edsoo.ru/7f41a636
(hochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnuoreka [JOK
coenmuHeHni. @ocdopHbie yIoOpeHHS 06.02.2025 | https://m.edsoo.ru/7f41a636
[IpakTueckas padota Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubnmorexa [JOK

P A 07.02.2025 | https://m.edsoo.ru/7f41a636
"AzoT 1 pocdop u ux coequHEHUA"
VYraepoa: HaXOXKICHUE B IPUPO/IE,

61 AJUTOTPOTTHBIE MOIU(UKALINH; bubnuoreka [IOK
(uznueckue 1 XuMHUYEeCKHe CBONCTBA, 12.02.2025 | https://m.edsoo.ru/7f41a636
MIPUMEHEHHE
Oxcun yraepoaa(ll), okcu

62 e I:)y;(l\f/’) : (OJ'I)I)Ha}I KfICHOTa u eé bubmorexa HOK
YHIEPOA I 13.02.2025 | https://m.edsoo.ru/7f41a636
coJu

63 Pemenue 3a1a4u pa3auvHbIX THIIOB bubmorexa HOK

AP 14.02.2025 | https://m.edsoo.ru/7f41a636
Kpemuuii: HaxoxaeHue B PUPOJIE,
64 CI'II)OCO6LI TOJT eIfPI)I (bmlxlzefmfe " Bu6mmorexa LIOK
v L 19.02.2025 | https://m.edsoo.ru/7f41a636
XMUMHUYECKHE CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHueBas bubnuoreka [JOK

KHCIIOTA, CUIIUKATEI 20.02.2025 | https://m.edsoo.ru/7f41a636
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[IpuMeHeHre KpeMHUS U €70

bubmuoreka [JOK

66 . C
COCHUHCHHI. LACIIO, Cro TOLyHetHe, 21.02.2025 | https://m.edsoo.ru/7f41a636
BUJIBI CTEKJIA
67 Pemenne 3amay pa3inyHbIX THIIOB bubmorexa [TOK
At p 26.02.2025 | https://m.edsoo.ru/7f41a636
68 Cucremaru3zanus 1 00001ICHUE 3HAHUMA bubnuorexa [JOK
o teme "Hemeraiuier" 27.02.2025 | https://m.edsoo.ru/7f41a636
69 KonTponbHas paborta o tTeme bubnuorexa [JOK
"Hemeramns!" 28.02.2025 | https://m.edsoo.ru/7f41a636
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK 05.03.2025 | https://m.edsoo.ru/7f41a636
Tlonoxenne MeTaIOB B
[Teprouveckoi CUCTEME XUMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa LOK
) P 07.03.2025 | https://m.edsoo.ru/7f41a636
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJJIOB
OO6mume ¢puznueckre CBOMCTBA
72 MeTaJuIoB. [IpuMeHeHne METaIOB B Eubmrorexa HOK
P 12.03.2025 | https://m.edsoo.ru/7f41a636
OBITY M TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnunoreka [JOK
METAILIOB 13.03.2025 | https://m.edsoo.ru/7f41a636
74 Pemrenue 3amay pa3in4HbIX THIIOB bubmnorexa [JOK
AaTp 14.03.2025 | https://m.edsoo.ru/7f41a636
DIEKTPOXUMHAYECKAN P HANPSDKSHUN
75 MeTaHJI'jOB Oo61ue cnopcoﬂ61>1 H(l)DJ'I €HUS bubmorexa [IOK
- o yi 19.03.2025 | https://m.edsoo.ru/7f41a636
METAILIOB
76 OO1mas xapakTepucTuka MetamioB [A- bubnuoreka [JOK
rpynns! [leproauueckoit cucTeMbl 20.03.2025 | https://m.edsoo.ru/7f41a636
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XMMUYECKUX 3IeMeHTOB. Harpuii n
KaJIMii: oJTy4eHue, pusnueckue u
XMUMHUYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

O6mas xapakrepuctuka MmetayioB [1A-
rpynnsl [leproanyeckoi cucteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

bubmmoreka [{OK

" KaJIbIMIA: TIONTy4eHue, PU3nuecKue u 21.03.2025 | https://m.edsoo.ru/7f41a636
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COCTMHECHUI

78 JKEcTKOCTh BOBI M CITIOCOOBI €& bu6moreka [IOK
yCTpaHEHUS 26.03.2025 | https://m.edsoo.ru/7f41a636

79 AIOMUHH: TIOJTydeHue, GUu3ndeckue u bubmuorexa [JOK
XUMUYECKHE CBOMCTBA, MPUMCHCHHE 27.03.2025 | https://m.edsoo.ru/7f41a636
AmMdoTepHbIe CBOMICTBA OKCHIA U

80 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUAPOKCOKOMIUICKCHI aTFOMUHHS, X 28.03.2025 | https://m.edso0o.ru/7f41a636
MIPUMEHEHHE

81 Pemenue 3aga4u pa3auvHbIX THIIOB Eubmrorexa HOK

09.04.2025 | https://m.edsoo.ru/7f41a636

[Ipaktrueckas padota Ne 7. Permenue

82 AKCIEPUMEHTAJIBHBIX 33124 10 TEME Bu6mmorexa LIOK

10.04.2025 |  https://m.edsoo.ru/7f41a636

"Mertasuibl IJ1aBHBIX oArpymmn"
OO1as XxapakTepUCTUKA METaNIOB

83 no6ouHsIx noarpymi (b-rpymm) bubnuoreka [IOK
[lepuoanueckoil cucTeMbl XUMUYECKUX 11.04.2025 | https://m.edsoo.ru/7f41a636
JJIEMEHTOB

84 OuznyecKkue U XUMHUYECKHUEe CBOICTBA Bubmmorexa LIOK

https://m.edsoo.ru/7f41a636
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XpOMa U €ro COeIUHEHUN, UX
NIPUMEHEHHUE

16.04.2025

Baxwueiine coelMHEHNs] MapraHiia.

bubmmoreka [{OK

85 I1
CPMAHTAHAT KA, ero 17.04.2025 | https://m.edsoo.ru/7f41a636
OKHUCJIUTENBHBIE CBOMCTBA
dusuyeckue U XUMHUYECKUE CBOMCTBA
86 )Kenesa v ero coequaenuil. [lomyyenne bubnmorexa LOK
’ i 18.04.2025 | https://m.edsoo.ru/7f41a636
Y IPUMEHEHHUE CIUTaBOB XKelle3a
dusnyeckue U XUMHUECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHNN, UX bubmmorexa [TOK
’ 23.04.2025 | https://m.edsoo.ru/7f41a636
MIPUMCHCHHE
dusnyeckue U XUMHYECKHE CBOMCTBA
88 IIUHKA ¥ €T0 COSAMHCHUM, UX bu6moreka [IOK
npuMeHeHue. [ MapoKCOKOMITIIEKCHI 24.04.2025 | https://m.edsoo.ru/7f41a636
LIUHKA
[Tpaktrueckas padota Ne 8. Permenue
89 DKCIEPUMEHTANILHBIX 33134 110 TEME bubmiorexa HOK
p A 25.04.2025 | https://m.edsoo.ru/7f41a636
"Mertasuibl TOOOYHBIX TOATPYIIT"
90 Pemrenne 3ama4 pa3nuuHbIX TUIIOB bubnmorexa [JOK
AaTp 30.04.2025 | https://m.edsoo.ru/7f41a636
O000I11IeHNE U CUCTEMATH3ALI[MSI
91 M3YUYEHHOTO MaTepHaia o TeEMe bubmnorexa [JOK
" Y " P 07.05.2025 | https://m.edsoo.ru/7f41a636
Metaniast
92 KonTtponbHas padoTa o teme bubnnoreka [JOK
"MeTamnsr" 08.05.2025 | https://m.edsoo.ru/7f41a636
93 Ananu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIIHS OIIHOOK 14.05.2025 | https://m.edsoo.ru/7f41a636
94 Poinb xuMuu B o0ecrieueHHN bu6mmoreka [JOK
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YCTOWYHMBOTO PA3BHUTHSI YEJIOBEYCCTBA. 15.05.2025 | https://m.edsoo.ru/7f41a636
[ToHsiTHE O HAYYHBIX METOIaX
HCCIICIOBAHUS BEIICCTB
HayuHble MpUHITUIIBI OpTaHU3aIIH
95 XUMHUYECKOTO ITPOU3BOJCTBA. 1 bubnuorexa [JOK
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS 16.05.2025 | https://m.edsoo.ru/7f41a636
BaKHEHUINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHNE
96 OKPYKAIOIIEH CpeJIbl U ero 1 bubmorexa HOK
21.05.2025 | https://m.edsoo.ru/7f41a636
MTOCJICJICTBUS
97 XHMHUS U 3I0POBbE YEITOBEKA. 1 bubnuoreka [IOK
JlekapCTBEHHBIE CPENICTBA 21.05.2025 | https://m.edsoo.ru/7f41a636
98 Xumus . Pojbs xumun B 1 bu6moreka [IOK
o0ecrieueHnn MAIEBON 0€30IIaCHOCTH 22.05.2025 | https://m.edsoo.ru/7f41a636
99 Kocmernueckue u napdromepHbie 1 bubnuoreka [IOK
cpenctBa. beitoBast xumust 22.05.2025 | https://m.edsoo.ru/7f41a636
XuMUs B CTPOUTENBCTBE. BaxHeine
100 CTPOMTEINIbHBIE M KOHCTPYKIIMOHHBIC 1 bubmorexa HOK
23.05.2025 | https://m.edsoo.ru/7f41a636
MaTepuabl
XUMUS B CEITBCKOM XO35IMCTBE.
101 Opranuueckre 1 MUHEPAJIbHbIE 1 bubmorexa HOK
23.05.2025 | https://m.edsoo.ru/7f41a636
ynoopeHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA 1 bubnuoreka [JOK
o TeMe 23.05.2025 | https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 knacce/ I'a6puensu O.C., OctpoymoB WN.T'., 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»

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
nox penakiueit Jlyauna B.B., O061ecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkrnonepHoe odmiectBo «M3narenbcTBo «IIpocBemienue»

Xumus. 10 kmacc. Yriuy0OsieHHbIH ypoBeHb. MeToaudeckoe nocooue K yueOHUKy
O. C. I'abpuensna,
N. T. Octpoymona, C. YO. I[Tonomapesa / O. C. I'abpuenss, 1. I'. OctpoymoB. —

M. : Ipoda, 2022.

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Xumus. YTiryOoneHHsl ypoBeHb. 10 kiacc. Metoaudeckoe mocooue

Meronunueckoe nocodbue pazpaboTaHo B COOTBETCTBUH ¢ (penepatbHbIM
roCyJapCTBEHHBIM 00Pa30BATENbHBIM CTAHJAPTOM CPEIHETO 00IIETO
oOpazoBanus u [IpumepHOi OCHOBHOM 00pa30BaTEIHLHON MTPOTPAMMON CPETHETO

obmrero oopazoBanus 1 BXOAUT B cocTaB JuHuU Y MK «Xumus. YriyOmeHHbIH



ypoBeHb. 10—11 knacce» B. B. Epemuna, H. E. Ky3emenxko, B. U. Tepenuna, A.

A. Ipo3nosa, B. B. JIynuHa.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://lwww.alhimik.ru/, http://www.chemistry.narod.ru/, http://hemi.wallst.ru/






