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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obpazoBatenbHoM ctaaapre COO, ¢ yuérom Konnenuuu mnpenogaBaHus
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» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouiabHOrO0 O0ydYeHHs, MpHU3BAaHO obOecneunuTh O0O0IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OJHOU U3 MPUOPHUTETHBIX TUCHIUTLINH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs W TpeOOBaHUN K YPOBHIO 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
o0y4yeHus, BOCIIUTAHUS U PAa3BUTHsI OOyUYaIOLIUXCS CPEACTBAMU MPEAMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

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

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T MHBAPUAHTHOE MPEIAMETHOE COAEPKAHHUE, 0053aTeNIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpeielieHne y4eOHOTO BPEMEHH, PEKOMEHIYEeMOTO
JUISL UBYUYEHUS OTACIbHBIX TEM;

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

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKke C Y4E€TOM OCHOBHBIX BHUOB
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 TmpeaenamMd  YCTAaHOBJIEHHOM MpOrpaMMoll 1O  XUMHH
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
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOUIUM  3TaloOM  TMOJYYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  PACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax npodeccruonansHOro oopazoBanus. Hapsmay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUs OOydyaromuxcs, Ha (pOpMHUpPOBAHHE Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIIIyOn€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 TIOJYy4YaeT OMNpeJeEHHOE TEOPETHUYECKOEe JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX W CBOMCTBAX MX COCAMHEHWN HAa OCHOBE PACIIMPCHMS U YIIyOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUIIOB ~ PEAKIUH  JOMOJHsAeTCS  (QOpPMHUpPOBAHHMEM  MPEACTABICHUH 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIui.

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 BIHUSHUE CMEXHBIC MTPEAMETHl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYEHUHU TpeAMEeTa B JIaHHOM CJIy4yae aklEeHT OyJeT cAelaH Ha OOIIHOCTb
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



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

B TO Xe BpeMsa B COIEpXKaHMM IIpeaMeTa Uil KJIAcCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOSAT, K MpUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUs, TUILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMIPEIMETHBIX CBSI3IX C Y4YEOHBIMH MpeaMETaMHu, BXOISIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO U CpeIHero oduiero odpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7aud Ha YIIYOJIEHHOM YPOBHE U3Y4YEHHsS TMpeaMeTa IMpeanoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell poiu B oOecleuyeHUuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH 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 M TEOPUM XUMHH, COBPEMEHHBIX MNPEICTABICHUU O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JAUCIEPCHBIX CUCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SABJICHUN, UMCIOIINUX €CTECTBEHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U  TEpepabOTKOM
BEIIECTB;

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

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

e BOCMUTaHUWE YOEXKIEHHOCTM B TIO3HABAEMOCTU SBJICHUNA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYCHHIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

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

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

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpenHero obmero oopasoBanus, coctaBiseT 340 gacoB: B 10 kmacce —
170 gaca (5 wacoB B HeAen0), B 11 kimacce — 170 gaca (5 9acoB B HeZEI0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

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

Teopust crpoeHuss opraHuyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buubl wn3oMepuu: CTPYKTypHas, HNPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

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

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

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

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



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

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Owas ¢hopmysna, HOMEHKIATypa U uzomepus. OcoO0eHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudyeckuii psii ankeHoB, o6O1mias (opmylia, HOMEHKIIATYpa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMEIICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyaupogarivie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHUS U XUMHUECKHUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

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

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30i1a. DHU3WYECKHE CBOMCTBA apeHOB. XUMHUUYECKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE alKWIBHBIX PpaJUKaIoB, KapOOKCHUILHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHbIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

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

OKCIEPUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX TMPEBpaIleHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepeopa(l)), kauecTBeHHOEe OOHApYKCHHE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U raJOTr€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiyst Ha OTHOATOMHBIE CIIUPTHI. J[eMCTBUE 3TAHOJIA 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: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoia.

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

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. u3znueckue CBOMCTRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHCJIOTHL. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apWHOBAs, MAaJbMUTUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

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

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIUPTOBBIX U aJbJCTUIHOU
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUTIOJIO3bI: TUIAPOJIN3, MoydyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



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

A3oTcoJep:Kaniue OpraHndeckue coeJMHeHusl.

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

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYINI aTOMOB B MoJieKyJsie anuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHble NPEACTaBUTENN O
AMUHOKHUCJIOT: TJWUWH, anaHuH. @OU3WYecKue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

benku kak mnpuponnsie mnonumepsl. [lepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

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

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

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



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

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

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

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

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

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

PacuétHrie 3agaun.

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

MexrpeaMeTHbIE CBS3H.

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

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

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

buonorusi: knmetka, opraHu3M, JKOcUCTeMa, Owocdepa, MeTaboIHU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



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

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MUIIEBBIE MPOAYKTHl, OCHOBBI PAlMOHATIBLHOTO THTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

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

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MIPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

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

BemectBa  MONEKYJISIPHOIO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOpPE, MOJISIpHAsA KOHLEHTpauus. HacelleHHbIe u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



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,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. 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 METOJIbl M3YUYEHHUS BEIIECTB W HUX MPEBPALCHUN:
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 XHUMHUUYECKOM pEaKIUH U IOJOKCHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPOINUS HEMETAIUIOB (Ha MPUMEPE KUCIOPOJAA, CEPHI,
docdopa u yriaeposa).

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

lamorensl. Haxoxnenne B mpupoje, COCOObl MOMydeHUs, (HU3UYECKUE W
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpOJaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepuucrtas u cepHasi KUCIOTBI U uX coiu. OCOOCHHOCTH CBOWMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpuMeHeHune a3oTa
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

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

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiib, ancopOuusa. Dyiepensl, rpadeH, yriepoaHble
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeneHue KpeMHUs U ero coenuHeHui. CTeKo, ero nojy4eHue, BUIbl CTEKIIA.

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

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

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

O6mrast xapakrtepuctuka metawioB |A-rpynmer [lepuonnueckoit cucTEeMbI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUui: TmoJlydyeHue, (PU3NYECKUEe U
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W 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, TUAPOKCOKOMITJIEKCHI aJTFOMUHUSL.

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

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

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUUYECKHUE CBOMCTBA JK€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

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

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepbl, ¢docdopa, xenesa, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM Ha HEOPTAHMYECKHUE aHUOHBI, KATHOH BOAOPOJa
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble mpuHIMIIBI OpraHu3alui XMMUYECKOTO NPOU3BOACTBA. [IpoMbIITIECHHBIE
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 o6ecriedueHnH SHEPTETUIECKOM 0€30MacCHOCTH.

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.

Kocmernueckne u mapdromepusie cpenctsa. beitoBas xumus. [IpaBuiia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIE YI0OPEHUS.

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 OJHOrO0 M3 YYACTBYIOIIMX B PEAKIIUU 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
MaccoBOW JOJied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJW M MOJISIPHOMN
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHuueckor 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, aHaJW3, CUHTE3, KiacCU(HKaIMs, IEPUOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKre BEIMYNHBI, €IMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

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

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

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1IEJIM 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 TMpeaMera «XHUMHUS»  OTpaxKaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 003aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATEIBHBIX 33714, BBHIIIOJIHEHUU
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
OTECUYECTBCHHON XMMMUH;

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,;



MHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TOJYYEHHUU U TMOCIEAYIOMIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3AHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

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

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

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

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJKOT0JIsl, HAPKOTUKOB, KYPEHHUA );

5) Tpya0BOro BOCIMTAHMS:

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

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

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

YBaXXEHUS K TPYLY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH O0IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

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

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

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

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKe, CIOCOOHOCTM U YMEHHMS aKTHMBHO TMPOTUBOCTOATH HACOJIOTHHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PAIMOHAIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JUJII  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 Pa3BUTUM MEIMIIMHBI, 00eCTIeYeHUN
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 aHaJu3a U OOBSCHEHUS SBICHUN OKPY)KAIOIIET0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
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
COOTBETCTBUH C KM3HEHHBIMU 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  MHUPOBO33PEHHSI  OOyyalOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
Ipolecc, CUCTeMa, Hay4HbIM (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COL[UATIBHOM KOMIETEHIIUN 00yUYaroIINXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

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

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIBHBIMH, KOMMYHHMKATUBHBIMU U PETYJISTUBHBIMHU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

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

ONpEeNeNATh LEeNu ACATEIbHOCTH, 3ajaBasi IapaMeTpbl U KpPUTEPUU 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 COOTBETCTBYIOIIUE TIOHATUS JIJISI OOBSICHEHUS! OTJCIBHBIX (DAKTOB U
SIBIICHUM;

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

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUUECKUE PACCYKIEHUSI (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 — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKIIUN.

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 KadyeCTBE HHCTPYMEHTA
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, CaMOCTOSTENLHO IPOTHO3UPOBATh €Tr0 Pe3ysbTaT, (HOPMYIUPOBATH
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 XHMHUYECKOrO0 COJEpXKaHusl, CIpPaBOYHbIE TOCOOUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpPMAIMK, HEOOXOAUMON IS  BBIMOJHEHHMS YYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

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

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaIrmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH 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 HAT'JTIAJHOCTH.

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
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIIUe MOHATUSA — XUMHUYECKHUI JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBINA CKENeT, (yHKIMOHAIbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHACJIOPO/I- U a30TCOJEpPKAlMe OpPraHUYeCKUe COCIUHEHUS, 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 W Me30MepHBIN 3¢ dexTrl, opuentantsl | 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 COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEIETHBIX) (HOPMYJT OpraHUIECKUX
BELIECTB;

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



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

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNPEICIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (opMalbAETUll, aleTaableruja, aleToH, MypaBbHHAas
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

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

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJINEHOB,
QJIKUHOB, apOMAaTHYECKUX YIJI€BOJOPOJOB, CIUPTOB, albICTHUIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIUA C MCHOJb30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPy aTOMOB B MOJICKYJIAX;

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

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HAOIIOICHUH, U3MEPEHUN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

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

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XMUMHUYECKHX PEAKIIUNA C UCIOIb30BaHUEM (PU3MUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbIC 3HAHUS JJISI IPUHATHS TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEIIIECTB, KAYECTBEHHBIC PEAKIHUHN YIIE€BOJAOPOJAOB PA3IMYHBIX KIJIIACCOB W
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€b HMCCIACAOBAHUSA, IMPEACTABISATh B pa3IMdHOU (dopme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelbl U JOCTHXKEHHS €€ YCTOMUYUBOTIO Pa3BUTHSA,

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

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBITINICHHOCTH ¥ B OBITY C TOYKH 3PEHUS COOTHOIICHHS PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XMMUUYECKYI0 MHPOpMaII0, IepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JIUHCTBE MUDA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpPHUATIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUs] MACChI BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYUHHOCTA W CHCTEMHOCTH  XHMHYECKUX  SIBJICHUM;  COBPEMEHHBIC
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHH: BBISBIATH XapaKTEPHBIC NMPHU3HAKU TOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTaBlieHUs (OpMyd BEIIECTB M YPaBHEHUH XHMHYECKHX  PpEaKIHil,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb 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 XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JTOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTETIEHEeW OKHCJICHUS DJJIEMEHTOB, OOpPAaTHUMOCTH, YYacCTHIO KaTajau3atopa U
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
N. MeHnneneeBa U 1EMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, 00BICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHU», «S-, P-, 0-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHUYECKOW CBS3M MEXKJYy HEOPraHMYECKMMH BEIIECTBAMHU C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaklui; peaklnii MOHHOro OOMEHa MyTEM COCTaBJICHUS WX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEaKIui C Yy4€TOM HUX DHEPreTHUUECKUX XapaKTEPUCTUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMUYECKUE PpEaKIHH,
JIeKAIIME B OCHOBE MPOMBIIIJIEHHOTO MOJYYE€HHUSI CEPHOWM KHUCIOThI, aMMHaKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILIECHUS] PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIAJEHUSI CHCTEMOM 3HAaHMM O METOJIaX HAyYHOIO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSCHEHUS XUMHYECKUX SIBJICHHH, HMMEIOIMUX MECTO B TIPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Je€ 0OCO3HAHHOTO MMOHUMAHUSI MaTePUATBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIUMX B PEAKIIMH BEIECTB; TEIIOBOTrO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIYKTa peaKkUuu, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJAE PACTBOpA C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  SKCIEpUMEHT  (TPOBENEHHWE  peakiuidi  HMOHHOTO  OOMeHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIbHBIX 3ada4 1o TemaM «Mertame» U «Hemertamib») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTb YMEHUI: COOIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIECH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON yueOHOM 3aadei.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne n/n HaunmeHnoBanue pa3aesioB H T€M MPOrPaMMbI Kontpoabnbie | [IpakTHYeCKHe (undposrre)
Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKON XMMHUH
11 [Ipenmer oprannueckoi XuMun. Teopusi CTPOEHHUS 20 1 bubnuoreka [JOK
' OpraHuueckux coequnennii A. M. Byrineposa https://m.eds00.ru/d69df650
Hroro mo pazueny 20
Paspnen 2. Yriesoaopoabl
21 [IpenenvHblE YIIIeBOAOPOIbI — AJKAHBI, 9 1 bubnuoreka [IOK
' HUKJIOATTKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 20 9 bubnuoreka [IOK
' QJIKaJJMECHbI, aJIKUHBI https://m.edso0.ru/d69df650
bu6mmoreka [JOK
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 10 htts://m.edso0.ru/d69df650
24 [IpupoiHbIE HCTOYHUKH YIIIEBOIOPOIOB M MX 8 bubnuoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 6 1 Egg?ﬁ;f;igﬁ};w df650
Utoro no pazneny 53
Paspnen 3. Kuciiopoacoaep:xamnue oprannyecKue coeAuHEeHUs
bu6mmoreka [JOK
3.1 C . O 15 2
HHPTRL FECHON https://m.eds00.ru/d69df650
3.9 KapOoHMIIbHBIE COETMHEHUS: AIbJICTUAbI U 78 3 bubnuorexa [IOK
' keToHbl. KapO6oHoBbIe KucH0ThI. ClloKHBIE (PUPBIL https://m.edso0.ru/d69df650



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

Kupsl

33 YTaeRo 12 1 Etffsﬂ/y/?:ii? g}zegdfew
Hroro no pazgeny 95
Pasnen 4. A3oTcoaep:kamme opraHudecKkue coeIMHeHUus
4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 10 2 E;ﬁj;ﬁf;tgﬁ}zw 4650
4.2 Cepocoepxariye COeTUHEHUS U TE€TEPOIUKIIBI 11
Hroro mo pazgeny 21
Pasznea S. BoicokomoJiekyJIsipHble COeUHEHUS
5.1 BricokoMoneKymsipHbIe COETMHEHUS 6 2 Et?i?;;f;iggzw df650
Hroro mo pazgeny 6
Pa3nen 6. Xumusi B HOBCeIHEBHOM KNU3HH
6.1 XuUMHA B IIOBCEIHEBHOMN XU3HU 10 1
Hroro 10
Pa3znen 7.PezepB BpemeHn
7.1 Peseps Bpemenu 5
Hroro 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 14



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

11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. TeopeTnueckue 0CHOBbI XMMHUM
[Ipenmer oprannueckoi xumuu. Teopust
11 CTpOEHUS OPraHnYecKUX coequHeHnil A. M. 20 1
byrneposa
Crpoenue atoma. [lepuognyecknii 3aK0H 1
bu6moreka [IOK
11 [Iepnoanueckas cucteMa XUMUYECKUX 18
https://m.edsoo.ru/2dd57f24
anemenToB JI. . Menaeneera
Crtpoenue BemiectBa. MHOTOOOpasue bubnuoreka [IOK
1.2 21 1
BEILIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
1.3 X 34 1 3
HIMITIECIe peartiit https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 73
Paznea 2. Heoprannyeckasi XuMusi
bubmuoreka [JOK
2.1 H 57 1 3
eMETalIH https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
2.2 M 31 1 2
CraIH https://m.edsoo.ru/2dd57f24
Hroro no 88
pazneny

Pa3pen 3. Xumus u ;Ku3HbL



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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3.1

Mertoapl 1103HaHUSI B XUMHUHU. XUMUA U
JKU3Hb

bu6mmoreka [IOK
https://m.edsoo.ru/2dd57f24

HUroro mo
pazaeny

OBLLEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

170



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE Mcnoan3oBanue
JlaTa
Ne Tema ypoka K I ungpoBbie ooopynoBanus IIK
H3Y4YeHH
. Bcero OHTPOJILHbIE pPaKkTHYecKue y ofpa30BATEILHES KBaHTOpHyMa
padoThI padoThI b
pecypchl
[Ipeamer u 3HaueHue bu6mmoreka [JOK
1 OpraHNYeCKOn 1 https://m.eds00.ru/3686e6
XUMHUU 5
[TpuunnbI [udposast maboparopust
MHOT006pasus bubmorexa [IOK «Xumus» npoduabHas 11
2 1 https://m.edso0.ru/Oce6fd nesarora
OpPraHUYECKUX 4
COCTMHEHH I —
DIJIEKTPOHHOE
bu6mmoreka [JOK
CTPOCHHE U
3 1 https://m.edso0.ru/Oce6fd
XUMUYECKUE CBSI3U 4c
aroMa yrieponaa o
XuMudeckas CBSI3b B Hudposas mabopaTopwust
OpraHHYECKHX «Xumus» npopussHAS A7
nejarora
COCTMHCHUSX.
4 MexaHu3MBbI 1 https://www.chem.msu.ru/
o0Opa3zoBaHus rus/teaching/org.html
KOBAQJICHTHOM CBSI3H,
crocoObI pa3peiBa
CBsI3EH
Pemenue 3agau Ha bu6moreka [IOK
5 YCTaHOBJICHHE 1 https://m.edsoo.ru/bf84d8
hopmy eb



https://m.edsoo.ru/3686e6f5
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https://m.edsoo.ru/0ce6fd4c
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https://m.edsoo.ru/bf84d8eb

yTJIEBOJOPOIOB

Pemenue 3amay Ha

[udposas nadopaTopust

yCTAHOBIICHHE bubimoreka LIOK «Xumust» npodunbHas IS
6 https://m.edsoo.ru/bf84d8 nearora
dopmyn "
YIJIEBOAOPOIOB o
Teopus crpoeHus
bu6moreka [IOK
OpraHNYEeCKUX
7 N https://m.edsoo.ru/9e595c
coenqnueHuii A. M. bs
Byrneposa -
8 CrpykrypHas https://www.chem.msu.ru/
n30Mepus rus/teaching/org.html
9 [IpocTpancTBeHHas https://www.chem.msu.ru/
n30Mepus rus/teaching/org.html
DJIEKTPOHHBIE
3¢hdexTr B
10 MOMEKVITAX https://www.chem.msu.ru/
4 rus/teaching/org.html
OpraHUYECcKUX
BEIIECTB
OcHOBHBIE KJIacChl
OpPraHUYEeCKUX bubmuoreka [IOK
11 COETMHEHUIA. https://m.edsoo.ru/c212dd
I'omonoruueckue 21
pAAbI
OcHOBHBIE KJIacChl
OpPraHMYECKUX bubnuorexa LIOK
12 COEIMHEHUH. https://m.edsoo.ru/c212dd
Tomosornyeckne 21

pAabI
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https://m.edsoo.ru/c212dd21

13

Howmenknarypa
OpraHUYECKUX
COEIMHEHU I

https://www.chem.msu.ru/
rus/teaching/org.html

14

OcobenHocTr U
KITaCCU(pUKAIUS
OPraHUYECKUX
peakuui

https://www.chem.msu.ru/
rus/teaching/org.html

Kommutext "JlaGopaTopHas
nocyza". CnupToBKa

Kommnekt "JlaGopaTopHast
Mocysia M PeaKkTUBHI'".

15

OcobGenHoctu u
KIaccuuranus
OpPraHuYeCKuX
peakuui

https://www.chem.msu.ru/
rus/teaching/org.html

16

OKHCIIUTEIIBHO-
BOCCTaHOBHUTEILHEIE
peakiuu B
OPraHN4ecKou
XUMHAH

https://www.chem.msu.ru/
rus/teaching/org.html

17

Pemrenue 3agau u
BBITIOJIHEHUE
YIPAXHEHUH 110
TeMe
«OKUCIUTENBHO-
BOCCTaHOBUTEJIHHbBIE
peaxiuu B
OPraHu4ecKou
XUMHM»

https://www.chem.msu.ru/
rus/teaching/org.html

18

Oo6o01aromiee
MOBTOPEHUE IO TEME
«OCHOBHBIE TIOHATUS

bu6moreka [IOK
https://m.edsoo.ru/87a37c
ab



https://www.chem.msu.ru/rus/teaching/org.html
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https://www.chem.msu.ru/rus/teaching/org.html
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab

OPraHu4eCcKOu
XUMUHU

KontponbHas
pabota Ne 1 mo Teme

https://www.chem.msu.ru/

19 «OCHOBHBIC TTOHITUS }
N rus/teaching/org.html
OpraHuYeCcKOn
XUMUTD)
Ananuz
20 KOHTPOJIbHOU https://www.chem.msu.ru/
pabotel. PaboTa Han rus/teaching/org.html
omuOKaMu
Ankansl. CTpoeHue,
HOMEHKJIaTypa, bubnuotexa [JOK
21 H30Mepus, https://m.eds00.ru/25a146
buzmveckue 36
CBOMCTBA
Kowmrekt "JIaGopaTopHast
nocyna". CiupToBKa
29 XuMudeckue e P
CBOMCTBA aJIKaHOB Kommutext "JlabopaTopHas
MOCy/ia ¥ PEaKTUBHI".
bubnuorexa [JOK
XUMHYECKHE
23 . https://m.eds00.ru/313771
CBOMCTBA aJIKaHOB
1c
[Tonyuenus u Bubnuorexa IIOK Hudposas mabopaTtopwust
24 IIPHMEHCHUE https://m.eds00.ru/259b0a | «XMMHD MPOdUILHAS AL
negarora
aJIKAHOB 5b
o5 Pemenue 3agau u bu6mmoreka [IOK

BBITIOJTHCHHUC

https://m.edsoo.ru/6f717d



https://www.chem.msu.ru/rus/teaching/org.html
https://www.chem.msu.ru/rus/teaching/org.html
https://www.chem.msu.ru/rus/teaching/org.html
https://www.chem.msu.ru/rus/teaching/org.html
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/6f717d09

YIPA)KHEHUM 110
TeMe «AIKaHBI»

[IpakTnueckas
pabora Ne 1

https://www.chem.msu.ru/

26 Honysenne merana rus/teaching/org.html
Y U3yYCHHUE €T0
CBOICTB
27 IuToanKansI gtztps://m.edsoo.ru/156730
https://m.eds00.ru/156730
28 [{ukmoankaHbl
d2
Pemrenne pacu€THbIxX
3a/1a4 Ha
OIIpe/CIICHNE bu6moreka [IOK
29 MOJIEKYJIIPHOH https://m.edsoo.ru/e9ea99
hopmyIsI 21
OpPraHUYECKOTO
BeIlleCTBA
Ankensl. CTpoeHue, [Mudposas 1abopatopus
HOMGHKJIaTypa, BI/I6HI/IOTeKa I_IOK «XuUMus» HpO(bI/IJIBHaﬂ JJTL
30 H30Mepus, https://m.edsoo.ru/273b0a fiesarora
buzuveckue le
CBOMCTBa
Anxkensl. CTpoeHue,
HOMEHKJIaTypa, bu6mmoreka [IOK
31 n30Mepusl, https://m.edsoo.ru/21069c
usnueckue cd
CBOICTBA
32 XuMHUecKue bubmoreka [{OK Kommexr "JIabopaTopHas



https://m.edsoo.ru/6f717d09
https://www.chem.msu.ru/rus/teaching/org.html
https://www.chem.msu.ru/rus/teaching/org.html
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
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https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd

CBOMCTBA aJIKEHOB

https://m.edsoo.ru/21069c¢
cd

nocyza". CnupToBKa

Kommutext "JlaGopaTopHas
Mocysia U peakTUBBI'".

bubmnoreka LIOK
XuMHU4ecKue
33 . https://m.edsoo.ru/82b4d7
CBOMCTBA aJIKEHOB
59
[Tonyuenue u bubnuoreka [JOK
34 MIPUMEHEHHE https://m.edso00.ru/665dcO
AJIKCHOB 58
n Kowmrmekt "JIaGopaTopHast
paKTIIecKas nocyna". CnupToBka
pabota Ne 2 o Teme _
35 "TMomyuerue https:/m.eds00.ru/0941ee | Kommmext "JTaGopaTopHas
ds MoCy/ia U PeaKkTUBHI'".
ATUJICHA U U3yYCHUE
€ro cBOMcCTB"
Pemenue pacu€rHbix
3a7a4 Ha
onpeeseHue
. https://m.edsoo.ru/5db8e5
36 MOJIEKYJIIPHOU 26
bopMyIbI _
OPraHu4ecKoro
BEIIIECTBA
bubnuorexa [JOK
37 AJKaIueHbl https://m.edsoo.ru/04298c
Oa
38 PN — bubmuoreka [JOK

https://m.edsoo.ru/e56125



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d

3d

Hommepuzanus. https://m.edsoo.ru/246103 |  Hudposas naboparopus
39 K p oc «Xumust» podutbHas
aydyK. resiHa — U1 regarora
CriocoObI moTyueHust bubmmoreka [JOK
40 U IpUMEHEHUE https://m.edsoo.ru/1aa816
aJIKaJINEeHOB 60
Anxunsl. CTpoeHue,
HOMEHKJIaTypa,
https://www.chem.msu.ru/
41 HU30MEpHs, .
rus/teaching/org.html
¢buznueckue
CBOMCTBA
Anxunsl. CTpoeHue,
HOMEHKJIaTypa,
https://www.chem.msu.ru/
42 H30Mepus, .
rus/teaching/org.html
buznveckue
CBOICTBA
bu6moreka [IOK
XuMudeckue
43 . https://m.edso00.ru/23493a
CBOICTBA AJIKHHOB
93
Komrekt "IIpocTrie
M3MEpPUTENbHBIC TPHOOPHT".
5 .
N UMIECKIe bu6mmoreka [IOK JIEKTPOHHBIA TEPMOMETP
44 . https://m.edsoo.ru/7b1c48
CBOICTBA aJIKUHOB q Hano iaGopaTopwusi.
da Bonsaas 6ans
ITony4yenue n
https://www.chem.msu.ru/
45 IIPUMEHEHHE

AJIKMHOB

rus/teaching/org.html
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https://www.chem.msu.ru/rus/teaching/org.html
https://www.chem.msu.ru/rus/teaching/org.html
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https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://www.chem.msu.ru/rus/teaching/org.html
https://www.chem.msu.ru/rus/teaching/org.html

46

[IpakTnueckas
pabora Ne 3
«Tonyuyenue
aueTuIIeHa U
WU3YyYEHUE €0
CBOICTB

bubmnoreka LIOK
https://m.edsoo.ru/a6f9ale
a

47

Pemenne 3amauq:
pacu€rsl 1o
YpPaBHEHUIO
XUMHYECKON
peakuuu

https://www.chem.msu.ru/
rus/teaching/org.html

48

Pemenne 3amau u
BBIITOJTHEHUE
YIPAXHEHUH 110
TeMaM «AJIKaHBI,
«AJIKEHEBI»,
«ATKUHBI»

https://www.chem.msu.ru/
rus/teaching/org.html

49

Pemrenue 3agau u
BBIIIOJIHEHHUE
YIPAXHEHUH 110
TeEMaM «AJIKaHBD»,
«AJIKEHBI»,
«AJIKHHBI»

https://www.chem.msu.ru/
rus/teaching/org.html

50

ApoMaThdeckue
yTI€BOIOPOIbIL.
Crpoenue
OEH30JILHOTO
KOJIBIIA,
HOMEHKJIATypa,

https://www.chem.msu.ru/
rus/teaching/org.html



https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://www.chem.msu.ru/rus/teaching/org.html
https://www.chem.msu.ru/rus/teaching/org.html
https://www.chem.msu.ru/rus/teaching/org.html
https://www.chem.msu.ru/rus/teaching/org.html
https://www.chem.msu.ru/rus/teaching/org.html
https://www.chem.msu.ru/rus/teaching/org.html
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nu3oMepusl,

¢busnyeckue
CBOMCTBA
ApoMarndeckue Kommnekr "JlabopatopHas
n
YIJIEBOOPO/IBL. nocyna". CniupToBKa
Crpoenue Kowmmnekt "JTabopatopHas
OCH30JIBHOTO MOCY/Ia ¥ PEAKTHBBI".
51 - https://www.chem.msu.ru/
KOJIb .
1 rus/teaching/org.html
HOMEHKJIaTypa,
H30Mepus,
¢buznueckue
CBOMCTBA
XuMudeckue bu6mmoreka [IOK
52 CBOMCTBa OEH30J1a U https://m.edsoo.ru/a44ala
€ro rOMOJIOTOB e4
Habopsr xummaeckoit
MTOCY/IBI, TA0OPaTOPHBIX
XHMHUECKHE bubmiorexa [OK MPUHAIIECKHOCTEN 11
53 CBOMCTBa OeH30J1a U https://m.edsoo.ru/a44ala XUMHUYIECKOTO
€ro roMoJIOTOB e4 SKCIIEpUMEHTA, HAOOPHI
pEaKTHUBOB
XuMHu4eckue bu6mmoreka [IOK
54 CBOMCTBa OEH30JIa U https://m.edsoo.ru/a44ala
€ro roMOJIOTOB ed
XUMHYECKUE bubauoreka IIOK
55 cBOlcTBa OEH30J1a 1 https://m.edsoo.ru/d5018a
€ro rOMOJIOTOB o4
56 ITony4yenue u bubnuorexa LIOK Kommuiext "JlabopaTopHast

IMPUMCHCHUC apCHOB

https://m.edsoo.ru/a92a70

nocyza". CnupToBKa
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Kommutekt "JlaGopaTopHas
Mocy/ia U PeaKkTUBBI'".

[Tomyuenue n

bubmnoreka LIOK

o7 https://m.edsoo.ru/53461a
MIPUMCHCHHE apPCHOB 2¢
Pemrenne pacy€THbIxX
3a1ad Ha
onpezeNeHue bubnuoreka [JOK
58 MOJICKYJISIPHO M https://m.edsoo.ru/6216e7
hopMyJIbI 66
OpPraHUYECKOTO
BEIeCTBA
Pemenune pacu€rHbix
3a1a4d Ha
onpeneIeHue bubnuoreka [IOK
59 MOJIEKYJIIPHOH https://m.eds00.ru/3c5665
hopmyIbI 65
OpraHu4ecKOTO
BEIeCTBA
IIpuponHsie
WUCTOYHHUKH
YIICBOAOPOOE. https://www.chem.msu.ru/
60 [TepBuunas .
rus/teaching/org.html
nepepadoTka
YTJIEBOJOPOHOTO
CBIPBS
61 [Tpupoausie https://www.chem.msu.ru/
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UCTOYHHKH
YTJIEBOIOPOJIOB.
IlepBuuHas
nepepadoTka
YTJIEBOIOPOTHOTO
CBIPbS

rus/teaching/org.html

62

['my6oxkas

nepepaboTka HedTH.

Kpekunr,
pubOpMUHT

https://www.chem.msu.ru/

rus/teaching/org.html

63

I'eneTnyeckas CBA3b
MEX1Y pa3InuHbIMHU
KJaccaMu
YIJIEBOJIOPOJIOB

https://www.chem.msu.ru/

rus/teaching/org.html

64

I'enernueckas CBA3b
MEXy pPa3TnIHBIMU
KJaccaMu
YTJIEBOJIOPOJIOB

https://www.chem.msu.ru/

rus/teaching/org.html

65

I'eneTnueckas cBSI3b
MEXTy Pa3InIHbIMHU
KJaccamMu
yIIIEBOIOPOJIOB

https://www.chem.msu.ru/

rus/teaching/org.html

66

Pacuértnl mo
YpaBHEHUSIM
XUMHYECKUX
peaKuuu.
Cucremaruzanus u
000011IeHNe 3HAHU T
10 TeEME

https://m.edsoo.ru/7fde47

ef
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PacuéTel o

[udposas nabopaTtopust 1o
9KOJOTHH

ypaBHEHUSM
XUMHUYCCKUX
. https://m.edsoo.ru/7fde47
67 peaxIui. of
Cucremaru3anus u =
000011IcHE 3HAHUIT
10 TEME
bu6mmoreka [IOK
l"asiorenonpounsBoiH
68 https://m.eds00.ru/69b339
BIC YTJICBOJIOPOJIOB 8h
T 410 €HOPOH3EOTH bu6moreka [IOK IMudposast mabopaTopust Mo
69 https://m.edsoo.ru/21f9de 9KOJIOrnu
BIC YTJICBOJIOPOJIOB 79
O6o0maromee bubnuotexa [JOK
70 MMOBTOPEHUE TI0 TEME https://m.edso00.ru/20e89f
«YTIeBOA0POabD) 22
O6o06maromee
HHanom https://www.chem.msu.ru/
71 MTOBTOPEHHE 10 TEME .
rus/teaching/org.html
«YTIeBOIOPOABDY
Kontponbhas bubmuoreka [JOK
72 pabota Ne 2 o Teme https://m.eds00.ru/95c9e2
"VrneBonoposr" 98
Ananuz
. bubnuorexa [JOK
KOHTPOJIbHOU
73 https://m.eds00.ru/95c9e2
pabotbl. PaboTa Hax 03
OIITMOKAMHM =
74 Criuprs: https://m.edso0.ru/df04c5
cd
75 XuMHUecKue bubmunorexa LIOK Komrutekt "JIaGopaTopHast
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CBOMCTBA CIIUPTOB

https://m.edsoo.ru/26ee34
fe

Mocy/ia U PeaKkTUBBI'".
CnupToBka

Kommutext "JlaGopaTopHas
mocyna'.

X bu6mmoreka [IOK
HMHYECKHE
76 . https://m.edsoo.ru/26ee34
CBOWCTBA CITUPTOB fo
CriocoOblI nosryueHust
bu6moreka [IOK
Y IPUMCHEHUE
7 O THOATOMHELX https://m.eds00.ru/484100
A 000000000
CIIUPTOB
[pakTHyecKast KOMHH?KE "JlabopaTopHas
nocyga . CIIMPTOBKA
pabota No4 e P
78 .,
[Tomyuenne Kommnekt "JlabopatopHas
6poMdTaHa ocyJia ¥ PEaKTHBHI".
bu6mmoreka [IOK
MHoroaToMHbIE
79 https://m.edsoo.ru/ee4d84
CIIUPTHI
aa
Komrmekt "JlaGopaTopHast
nocyna". CoupToBKa
MHoroaToMHEbIE Bubmiorexa LIOK
80 https://m.edsoo.ru/d12es6 | Kommext "Jlabopatopras
CIIUPTEI 7q IOCYZa U PEAKTUBHI'.
[Ipocteie a¢upsi: bubmmoreka [JOK
81 HOMEHKJIaTypa U https://m.edso00.ru/c2c788

n30Mepusl,

b2
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0COOCHHOCTH
(bu3HUeCKuX U
XUMHYECKUX
CBOMCTB

ITpocTeie a¢upsr:
HOMEHKJIaTypa

n3oMepus, bubnuoreka [JOK
82 0COOEHHOCTH https://m.edsoo.ru/c2c788
pusndeckux u b2
XUMUYECKUX
CBOICTB
bu6mmoreka [IOK
83 ®deHoTBI https://m.edsoo.ru/2ce726
8
Kowmrekt "JIabopaTopHast
mocyna". CnupToBKa
bu6moreka [IOK
84 DeHOJIBI https://m.eds0o.ru/037ca5 | Komnuexr *Jladopatopuas
9 MOCy/ia ¥ PEaKTUBHI".
Pemrenue 3agau u
BBINOJIHCHUE bubnuorexa [JOK
85 yIPaXHEHUH 110 https://m.edsoo.ru/c77ddf
teme «CrnupThl U 4c
(heHob»
IpaxTudeckas Kommutext "JlabopaTopHas
bubmuorexa [JOK nocyna". CiuproBKa
pabota Ne 5.
86 https://m.eds00.ru/1810ch "
Pemenue Kommnekr "JlaboparopHas

OKCIICPUMCHTAJIbHBIX

9b

MOCYyJa U PEaKTUBHI".
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3ajad [0 TeMe
"CriupThl 1 peHobI"

Cucremarusanus u
00001IEeHre 3HaHNI

bubmnoreka LIOK

87 https://m.edsoo.ru/1810ch
1o Teme «CnupThl U %
(beHOITBI» T
CucreMaru3anus u
88 0000111eHIE 3HAHUT https://www.chem.msu.ru/
o Teme «CnupThl U rus/teaching/org.html
(beHoIbI»
Kommutext "[Ipoctrie
KapGoHnibHbIe U3MEpPHUTETBHBIE TPUOOpPHI".
COC/IMHEHMSI: bu6moreka [IOK DJIEKTPOHHEBIN TEPMOMETP
89 HOMECHKJIATYpa, https://m.edsoo.ru/b139be
Hano ma6oparopus.
HU30MEpHs, peaKun aa BonsHas 6aHs
MPUCOCTUHEHUS
KapGonunbabie
COCJIMHEHMUS: bubnuorexa [JOK
90 HOMEHKJIaTypa, https://m.edso00.ru/c88742
HU30MEpHs, PEaKIun oC
MPUCOCTUHEHUS
XUMHUYECKHUE
CBOMCTBA U METOJIbI bubnuorexa [JOK
91 MOJTyYeHUs https://m.edsoo.ru/a393ba
KapOOHHMIBHBIX a9
COEIMHEHUH
bu6mmoreka [IOK
XUMHUYECKHUE
92 https://m.edso0.ru/520d1c

CBOMCTBA U METOIbI

51
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MOJIy4YCHUS

KapOOHUITBHBIX
COCJIMHEHUH
Kommutext "JlaGopaTopHas
[IpakTnueckas nocyna". CniupToBKa
https://www.chem.msu.ru/
93 pabora Ne 6 . "
rus/teaching/org.html Kommutekt "JlabopaTopHast
[Moyuenue anerona MOCY/Ia ¥ PEAKTHBBI".
Pemenue 3anau u
YIPAKHEHUH 110
https://www.chem.msu.ru/
9 Teme .
rus/teaching/org.html
«KapboHunsHbIE
COCTUHCHUSY
OJHOOCHOBHBIE Kommnekt "TIpocTeie
TIpeACIbHBIE M3MEpPUTEIbHBIC TPHOOPHI".
DIIEeKTPOHHBIA TEPMOMETP
KapOOHOBBIE bubnuoreka [IOK
95 KHUCIIOTBI, https://m.edsoo.ru/fecObl | Hano naGoparopus.
0COOEHHOCTH 13 Bonsnas Gans
CTPOEHUS UX
MOJIEKYJT
Nzomepust u
HOMEHKJIAaTypa bubnuorexa LIOK
96 KapOOHOBBIX KHCIIOT, https://m.eds00.ru/700cc8
UX (pU3HYECKHe 7b
CBOMCTBA
XUMHUYECKHUE
. bu6moreka [IOK
CBOMCTBa
97 https://m.edsoo.ru/40e6e0
MpeAebHBIX

OJHOOCHOBHBIX

€9
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KapOOHOBBIX KUCIIOT
1

98

XHAMHUYECKUE
CBOMCTBA
IIpeIeNbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

1

https://www.chem.msu.ru/
rus/teaching/org.html

99

OcobGenHocTn
CBOMCTB
MYpaBbUHOMN
KUCJIOTEL.

bu6mmoreka [IOK
https://m.edsoo.ru/bb31be
71

udposas nadopaTopust
«Xumust» npoduIbHAS TSI
nejarora

100

Mmuoroo6pasue
KapOOHOBBIX KHCIIOT.
MHOTroOCHOBHBIE
KHUCIIOTBI

https://www.chem.msu.ru/
rus/teaching/org.html

101

OcobOeHHoCcTH
CBOMCTB:
HeTpeACIbHBIX U
apOMaTHYECKHX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCHUKAPOOHOBBI
X KHCJOT.
IIpencraButenu
BBICIITAX
KapOOHOBBIX KHUCIOT

bu6mmoreka [IOK
https://m.edsoo.ru/83a087
73

102

Crnioco0bI nosryueHus
U TIPIMEHEHUE

https://m.edsoo.ru/7c065c

9d
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KapOOHOBBIX KUCIIOT

IIpakTrueckas
pabota Ne 7
103 ovaere https://www.chem.msu.ru/
" . rus/teaching/org.html
YKCYCHOM KHUCTIOTHI U
Y3y4YEHHE €€ CBOWCTB
OyHKIMOHAIBHBIC
https://m.edso0.ru/0d162d
104 IIPOU3BOJIHBIE od
KapOOHOBBIX KHUCJIOT o
OyHKIMOHAIBHBIE
https://m.edso00.ru/0d162d
105 TIPOU3BOTHBIC od
KapOOHOBBIX KHUCJIOT o
CrnosxHble 3(upbl:
TOMOJIOTHYECKHI
https://m.edsoo.ru/adfffe6
106 psn, oOmas q
bopmyna, uzomepus B
Y HOMEHKJIaTypa
CaoiicTBa
https://m.edsoo.ru/ad6b94
107 MOJTYYCHHUE CIIOKHBIX b2
a¢hupoB o
IIpakTrueckas
pabota Ne 8
Pemenue
108 AKCIEPUMEHTAIBHBIX https://www.chem.msu.ru/

3aJa4 1o Teme
«KapboHoBbIE
KUCIOTHL. CI0XKHBIE
3P

rus/teaching/org.html
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109

Pewmrenue 3anau u
BBIIIOJIHEHUE
YIPAKHEHUH 110
teme «KapOoHOBBIE
KHUCIIOTBI»

https://www.chem.msu.ru/
rus/teaching/org.html

110

Pemrenne pacy€THbIxX
3ajad: 1o
YpaBHEHHUIO
XUMUYECKON
peakuuu, Ha
oIpenieNeHne
MOJIEKYJIIPHOM
(bopMyIbI
OPraHUYECKOTO
BEIECTBA

https://m.edsoo.ru/7fde47
ef

111

Kupsl 1 macna

https://m.edsoo.ru/7fde47
ef

112

OcoOenHoctu
CBOMCTB XKHPOB,
coJIeprKalIux
OCTaTKH
HeMnpeeTbHbIX
KUPHBIX KHCIIOT.
2Kupsl B mpupoe

https://m.edsoo.ru/al9c5b

98

Komrmekt "JlaGopaTopHast
nocyna". CnupToBKa

Komrekt "JlaGopaTopHast
MOCy/ia ¥ PEaKTUBHI".

113

Me11a Kak coJiu
BBICIIHX
KapOOHOBBIX KUCIIOT,
HX MOIOIIEe
neiicteue. [lonsatue

https://m.edsoo.ru/b03319

22
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O CUHTCTHYCCKUX
MOIOIIHUX CPEACTBAX
(CMC)

114

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJICOAEpKaI]
X OPTaHUYECKHUX
BCIIICCTB

https://m.edsoo.ru/56790c
96

115

I'eneTnyeckas CBA3b
YIJIEBOJIOPOJIOB U
KHUCJIOPOJICOAEPKAI]
UX OPTaHUYECKHUX
BEIIECTB

https://m.edsoo.ru/56790c
96

116

CucremMaTusanus 1
0000111eHNE 3HAHUI
10 TEME

117

OOmas
XapaKTePUCTHKA U
Kiaccuukanys
YTJICBOJIOB

https://m.edsoo.ru/f8eaf2e
b

118

Crpoenue
MOMOCaXapHuI0B.
JInHeiiHplie 1
LIUKJINYECKHUE

CTPYKTYPBI

https://m.edsoo.ru/7a9693
al

Hudporas madboparopust
«Xumusi» npodubHAS TSI
nemarora

119

XUMHYECKHE
CBOMCTBA
MOHOCaXapua0B

https://www.chem.msu.ru/
rus/teaching/org.html
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XUMHUYECKHUE

https://www.chem.msu.ru/

12 i ;
0 ceouctsa rus/teaching/org.html
MOHOCaXapua0B
IIpumeneHne
TJIIOKO3BI, €€
https://m.edsoo.ru/b4bdda
121 3HAYECHUE B 2d
JKHN3HCACATCIIBHOCTU _
opraHusma
https://m. . 112
122 Jncaxapi ! 2':jtps //m.edsoo.ru/5e6
https://m.edsoo.ru/eb0384 udposas naboparopus
123 [Tonmucaxapust o7 «Xumus» npoduIIbHAS
- JUJI rieaarora
[TpakTnueckas https:// h /
s://www.chem.msu.ru
124 pabota Ne 9 D .
rus/teaching/org.html
IM'maponns kpaxmana
Pemrenue 3agau u
125 BBIIIOJTHEHUE https://www.chem.msu.ru/
YIPAXHEHUH 110 rus/teaching/org.html
TeMe «YTIIEBOIBI»
O6o0maromuii ypok
10 TEME
196 CKHCTODOICOLEDIKA https://www.chem.msu.ru/
POACOACP rus/teaching/org.html
1Me OpraHuYeCKue
BELECTBAY
KoHnTponpHas
127 pabota Ne 3 o Teme https://m.edsoo.ru/42c667
"Kucnopoaconepxka 8e

e OpraHn4eCcKuc
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coequueHus"

Ananms
128 KOHTPOJIBHOU https://m.edso0.ru/42c667
paboTel. PaboTta Hax 8e
oImurOKaMu
129 HUTD0COe THHEHIS https://www.chem.msu.ru/
P s rus/teaching/org.html
AMWUHEL:
KJaccuukanus,
CTPOCHHE MOJIEKYII,
130 obmas popmymna, https://m.edsoo.ru/efa7e6c
HA30MeEpHs, a
HOMEHKJIaTypa U
buznveckue
CBOICTBa
131 XUMUYECKUE https://m.edsoo.ru/1bc5cf
CBOWCTBa aMHHOB 80
Komrmekt "JlaGopaTopHast
MOCy/ia ¥ PEaKTUBHI".
139 ApomaTnueckue https://m.edsoo.ru/39cd21 | CruproBka
AMMHBI fil Komrekt "JlaGopaTopHast
nocyga'.
CriocoObI mosryueHust
https://m.edsoo.ru/eal387
133 Y IPUMEHEHHUE 63
aMHHOB o
AMWHOKHCIJIOTHI:
https://m.edsoo.ru/d1773e
134 HOMEHKJIATypa U

n30Mepusl,

80
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¢busnyeckue
CBOMCTBA.
OTaenbHbIe
MIPEJICTAaBUTEIH O
AMHHOKHUCIIOT

XUMHYECKHUE
CBOMCTBA
AMHUHOKHCIIOT, UX

135 Ouosoruueckoe https://m.edsoo.ru/77df70
3HA4YCHHUEC ba
AMHHOKHCJIOT.
CuHTe3 U TuApOoIIN3
MEeNTUI0B
Kowmrekt "JIabopaTopHast
ocyJia ¥ PEaKTHBEI".
CrnupToBka
https://m.eds00.ru/429e98
136 [Menrumel. benku 99 Kowmrekt "JIabopaTopHast
- mocyna".
XUMHYECKUE https://m.eds00.ru/623730
137 .
CBOMCTBa OEJIKOB 6d
IIpakTuueckas Kommnekr "JlaGopaTopHas
pa6ota Ne 10. MOCYyJa U PEaKTUBBHI".
CnupTtoBKa
Pemenue
https://m.edso00.ru/8e3c02 "
138 AKCIIEPUMEHTAIIbHBIX a1 Komrmtekt "JlaGopaTopHast
3a7ad4 110 TemMe T nocyna".
"A3oTcoaepxaiue

OpraHn4eCcKuc
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coequueHus"

139 Cepooprannyeckue https://www.chem.msu.ru/
COeIUHEHUS rus/teaching/org.html
140 I'eTeponnknnueckue https://m.edsoo.ru/521d14
COCOUHEHUA 31
141 IlecTnunenunie https://www.chem.msu.ru/
reTEePOLUKIIbI rus/teaching/org.html
142 IlecTnunenunie https://www.chem.msu.ru/
reTEePOLUKIIbI rus/teaching/org.html
CtpyKTypa
143 . pysm}{,zlsmx https://www.chem.msu.ru/
v rus/teaching/org.html
KHACJIOT
buonornueckas posb
144 T ——— https://www.chem.msu.ru/
Y rus/teaching/org.html
KHUCIIOT
[IpakTnueckas
pabora Ne 11
https://m.edsoo.ru/bde3fdf
145 PacriosnaBsanue 6
OpraHUYeCKux B
COEIUHEHUN
Pemenue 3amau u
BBIIIOJTHEHUE
YIPAKHEHUH 110 https://www.chem.msu.ru/
146 -
TeMe «A30T- U rus/teaching/org.html
cepocoepKalme
BEIIIECTBAY
147 Oo6o61aromiee https://www.chem.msu.ru/

MOBTOPCHUC I10 TECMC

rus/teaching/org.html
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«A30T- 1
cepocoiepKalue
BEIIIECTBAY

KontponbHas
paboTta 1o Teme

https://m.edsoo.ru/ce561b

148 "AzoTcoepKaniue o7
OpPraHu4eCcKue o
coeMHEeHUS"
AHanu3
KOHTPOJIbHOU https://www.chem.msu.ru/
149 -
pabotel. PaboTta Han rus/teaching/org.html
OITMOKaMH
150 Tosmepsr g':ctps://m.edsoo.ru/82242e
151 [TonumepHsbie https://m.eds00.ru/5963a6
MaTepHabI 01
152 Botoxia https://m.edso0.ru/72a045
08
[IpakTnueckas
pabota Ne 12 https://m.edso0.ru/3aebd7
153
Pacnio3HaBanue /a
rmacTMace
IIpakTrueckas
154 pabota Ne 13 https://m.edsoo.ru/3aebd7
PacnosnaBanue /a
BOJIOKOH
155 Pemenue 3anay u https://m.edsoo.ru/6a22b1

BBITIOJTHCHHUC

e8



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
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YIPA)KHEHUH 110
TeMe
«CHuHTeTHYCeCKHUE
BBICOKOMOJICKYJISIPH
BI€ COCIMHCHUS

https://www.chem.msu.ru/

udposas nabopaTopust 1o
9KOJIOTHH

156 X .
VIMI THTHH rus/teaching/org.html
udposas nadopaTopust 1o
157 JlekapcTBeHHBIC https://www.chem.msu.ru/ | 9Koioruu
CpeacTBa rus/teaching/org.html
158 JlexapcTBEHHBIE https://www.chem.msu.ru/
CpeacTBa rus/teaching/org.html
KocMmernueckue u
159 S — https://www.chem.msu.ru/
p p rus/teaching/org.html
cpencTaa
Hudporas madbopartopus 1o
https://www.chem.msu.ru/ | 2KOJIOruu
160 BrerroBas xumus -
rus/teaching/org.html
Hudposas mabopaTtopust 1mo
https://www.chem.msu.ru/ | 2KOJIOrun
161 [TurMeHThI U KpacKu .
rus/teaching/org.html
IIpaxTrueckas
162 pabota Ne 14 https://www.chem.msu.ru/

Kpamenue tkanen
O06o0maromee

rus/teaching/org.html
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MMOBTOPEHHE 32 KypC
10 xmacca
006006
163 HO:TOHI:;OHH;ZZ De 1 https://www.chem.msu.ru/
p yp rus/teaching/org.html
10 xmacca
KontponbHas
164 pabora Ne 5 1 https://www.chem.msu.ru/
Urorosasa rus/teaching/org.html
KOHTpOJIbHas paboTa
3aKITIFOYUTETbHBIH https://www.chem.msu.ru/
165 1 -
YpOK rus/teaching/org.html
https://www.chem.msu.ru/
166 Peseproe Bpema 1 rus/teaching/org.html
https://www.chem.msu.ru/
167 Pesepsroe Bpewa 1 rus/teaching/org.html
https://www.chem.msu.ru/
168 Pesepsroe Bpewa 1 rus/teaching/org.html
https://www.chem.msu.ru/
169 Peseproe Bpem 1 rus/teaching/org.html
https://www.chem.msu.ru/
170 Peseparoe Bpevs 1 rus/teaching/org.html
OBIIEE KOJIMYECTBO
YJACOB I1O 170 14

I[TPOTPAMME
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11 KVIACC

KoamyecTBo 4acoB DJIeKTPOHHbIE UcnoanzoBanue
No Nara undpoBbie o6opynoBanus LK
n/n Tema ypoka Bcero Kontpoabubie | Tpakruyec H3YYeHUs o0pa3zoBaTte/ibHbIE Keatropuyma
padoThI KHe padoThl pecypebi
Atom. CocTaB aTOMHBIX bu6mmoreka [IOK
1 sanep. XuUMHAYECKUU 1 https://m.eds00.ru/59c
aJIeMeHT. M30TOonbI 112ee
Atom. CocTaB aTOMHBIX Bu6nuoreka IIOK Ludposas maboparopus
2 snep. XUMUAYECKUH 1 https://m.edso00.ru/59c «Xumusb» npoduIbHas
sneMenT. M30Toms! 112ee JupTietarora
CtpoeHue AIIeKTPOHHBIX bubnuoteka [JOK
3 000JI0YEK aTOMOB, 1 https://m.edsoo.ru/b4d
KBAHTOBBIE YHMCIIA offfa
CtpoeHue AIIeKTPOHHBIX bubnuorexa [JOK
4 000JI0YEK aTOMOB, 1 https://m.edsoo.ru/b4d
KBaHTOBBIC YHCIIa offfa
Knaccudukanus bubnuoreka [JOK
5 XUMHUYECKUX DJIEMEHTOB (S-, 1 https://m.eds00.ru/612
p-, d-, f-amemenTsI) 94af9
Knaccudukanus bubmuoreka [JOK
6 XUMHUYECKUX DJIEMEHTOB (S-, 1 https://m.edso0.ru/612
p-, d-, f-amemenTHI) 94af9
Pacrnipenenenue 3nekTpoHOB bubmorera I[IOK
7 1 https://m.edsoo.ru/f5f7
M0 aTOMHBIM OPOUTAIISIM 50fe



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
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https://m.edsoo.ru/b4d9fffa
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Pacnpe;[eﬂeHHe SJICKTPOHOB

bubnunorexa LIOK

8 https://m.edsoo.ru/f5f7
110 ATOMHBIM OPOUTAIAM
50fe
DNEeKTpPOHHBIE
bubmnoreka LIOK
KOH(HUTYpaIuu aTOMOB
9 https://m.edsoo.ru/814
3JIEMEHTOB B OCHOBHOM H
< 9e846
BO30YX/IEHHOM COCTOSTHUU
DNeKTpPOHHBIE
bu6mmoreka [IOK
KOH(UTYpAIIHN aTOMOB
10 https://m.edsoo.ru/814
3JIEMEHTOB B OCHOBHOM H
B 9e846
BO30YXIEHHOM COCTOSTHUU
DJIEKTPOHHBIE bubnuorexa [JOK
11 KOH(UTypaluu HOHOB. https://m.edso0.ru/a07
DIIEKTPOOTPUIIATETBLHOCTh 64b24
DNEeKTpPOHHBIE bubnuoreka [IOK
12 KOH(UTYpAIIK HOHOB. https://m.edsoo.ru/a07
DJIEKTPOOTPUIIATETBLHOCTD 64b24
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucrema
bu6moreka [IOK
XMUMHYECKUX 371eMeHTOB /1.
13 1. MeHmeTeena. CBaaE ¢ https://m.edsoo.ru/169
- VICHICICCRA, CBIASD 57c01
COBPEMEHHOU Teopueit
CTPOEHUS aTOMOB
[Tepuoanueckuii 3aKOH U udposas nabopaTopus
Ilepuonnueckas cucrema BuG OK «Xumus» npopunbHas
XUMHUYECKUX DJIEMEHTOB /], nbmorexa 11 AJIL ienarora
14 https://m.edsoo.ru/169

H. Menpneneena, CBSI3b C
COBPEMEHHOM Teopuen
CTPOEHHUSI AaTOMOB

57c01



https://m.edsoo.ru/f5f750fe
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https://m.edsoo.ru/16957c01
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https://m.edsoo.ru/16957c01

3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB
XAMHYECKUX DJIEMEHTOB U

bubmnoreka LIOK

15 https://m.edso0.ru/f846
00pa3yeMbIX UMH MTPOCTHIX 8027
U CJIOKHBIX BEIIECTB II0 -
TPYIIIaM U IepHoIaMm
3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB
bu6mmoreka [IOK
XAMHAYECKUX JIEMEHTOB U
16 https://m.edsoo.ru/f846
00pazyeMbIX UMH TIPOCTHIX 8907
U CJIOKHBIX BEIIECTB IO -
TPYIIIaM U TIEPHOIaM
bu6mmoreka [IOK
CucremMaTusanus u
17 . https://m.edsoo.ru/8fad
00001IeHNE 3HAHUN 10 TEME
2942
bu6moreka [IOK
CucreMaTH3anys u
18 . https://m.edsoo.ru/8fad
000011IeHE 3HAHUN 10 TEME
2942
Bubl XuMHU4ueCcKon CBSI3H. [udposas
MexaHu3mbl 00pa3oBaHUs naboparopust
19 KOBAIICHTHOM CBSI3IL ]r?tI:6H/I;IOTe:;a HO/I; 5 «Xumus» npodunbHas
s://m.edsoo.ru/5a
Boopo/iHas cBA3b. 07gaf AJBL Ticarora
MexmonekynsipHble
B3aUMO/IEHCTBUSA
Buasr xumMuueckoii cBs3M.
MexaHu3mbl 00pa3oBaHUs bubmmoreka [JOK
20 KOBAJICHTHO CBSI3H. https://m.edso0.ru/5a8

Bopoponnas cBs3b.
MexMoneKyaspHbie

072af
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B3aUMOAEHCTBUSA

BanxeuTHOCTh 1 BaJIeHTHEIE
BO3MO>KHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOM

bubmnoreka LIOK

21 CTOVKTVDEL MOMCKVIL C HX https://m.eds00.ru/3d2
PYELYP Y ca093
reOMETPUYECKUM
CTPOEHHUEM
BaneHTHOCTh U BaJICHTHBIE
BO3MOHOCTH aTOMOB.
C . bubnuotexa [JOK
BSI3b DJIEKTPOHHOM
22 CTOVKTVDEL MOMCKVIL C HX https://m.edso00.ru/3d2
PYKTYp Yy ca093
reOMETPUYECKUM -
CTPOEHUEM
[IpencraBnenus o
bu6mmoreka [IOK
KOMILJIEKCHBIX
23 https://m.eds00.ru/8c6
COEJIMHEHMSX: COCTaB U
6b12a
HOMEHKJIaTypa
[IpencraBnenus o
bu6mmoreka [IOK
KOMILJIEKCHBIX
24 https://m.eds00.ru/8c6
COEJIMHEHUSX: COCTaB U
6b12a
HOMEHKJIaTypa
Bemectsa MosekysipHOTO udposas nabopaTopus
Y HEMOJIEKYJIIPHOTO Bu6nuorexa [TOK «XuMus» NpopHUIbHAS
25 crpoenus. THIIbl https://m.edsoo.ru/e16 UL Iiefarora
KPUCTAJUIMYECKUX PEIIETOK 7635b
U CBOMCTBA BEIIECTB
Bemectsa MosekynsipHOTO bubmmnoreka ITOK Hudposas nmabopaTtopust
26 Y HEMOJIEKYJIIPHOTO https:/m.edsoo.ru/el6 | «Xumus» mpoduiIbHas

cTpoeHus. Tumsl

7635b



https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
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https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
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KPHUCTAJUIMYECKUX PELIETOK
U CBOICTBA BELIECTB

IS Tiefarora

[TonaTHE 0 AUCTIEPCHBIX

bubmnoreka LIOK

Haruuk pH

27 cuctemax. [IpencraBnenue https://m.edsoo.ru/da2c
AHaINTHYECKUE BEChI
0 KOJUIOHJIHBIX PacTBOPAX 70e4
[TonsiTue 0 AUCTIEPCHBIX bubnuotexa [JOK
28 cuctemax. [IpencraBnenue https://m.edsoo.ru/da2c
0 KOJUIOMJIHBIX pacTBOpax 70e4
HctrHHBIE pacTBOPHI: Hatunk pH
HACBIICHHBIC 1 bu6mmoreka [IOK
AHaJIUTHYECKHE BECHI
29 HEHACKIIIEHHBIE, https://m.edsoo.ru/e9cc
pacTBOPUMOCTb. dd8d
Kpucrannoruapatsr
HctunHbBIE pacTBOPHI:
HACBIIICHHBIC U bubnuotexa [JOK
30 HEHACKIIIEHHbBIE, https://m.edsoo.ru/e9cc
PacTBOPUMOCTb. dd8sd
Kpucrannoruapatst
bubnuorexa [JOK AHAJIUTHYECKHIE BECHI
CriocoObI BEIpaKEHHS
31 COHLICHTDALIN DACTEODOE https://m.eds00.ru/328
LHCHTpALKH p p e653a
bubnuorexa [JOK
CriocoObI BRIpaKCHHS
32 COHLICHTDAIIN DACTEODOE https://m.edso00.ru/328
Pemenue 3amad ¢
HCIIOJIb30BAHUEM ITOHITUH bu6moreka [IOK
33 "MaccoBas g0 https://m.eds00.ru/785

pacTBOPEHHOIO BelecTra',
"MoJisipHasi KOHUEHTpanus"

e0ab4
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https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
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https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
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https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4

Pemmenue 3amau ¢

AHaIuTHYECKHE BEChI

UCIIOJIb30BAHUEM HOHATUI bubnnorexa LIOK
34 ""MaccoBast J0JIs https://m.edso0.ru/785
pacTBOpPEHHOTO BemecTna, elab4
"MoJisipHast KOHIIEHTpaus"
Pemenue 3anau c
HUCIIOJIb30BAHUEM TTOHSITUI bu6mmoreka [IOK
35 ""MaccoBast 101 https://m.edso0.ru/785
pacTBOpPEHHOTO BemecTra', e0ab4
"MoJisipHasi KOHIIEHTpaIus"
Knaccuduxarnus n bubnuotexa [JOK
36 HOMEHKJIaTypa https://m.edsoo.ru/bf9e
HEOpPraHWYECKUX BEIIECTB 108d
Kiaccudurarmst u Bubmmoreka LIOK
37 HOMEHKJIaTypa https://m.edsoo.ru/bf9e
HEOPraHUYECKUX BEIIECTB 108d
bu6moreka [IOK
CucremaTuzanus u
38 . https://m.edsoo.ru/8d2
0000111eHIE 3HAHU 10 TEME c6a3a
KontponpHas padoTa no
temaM "CTpoeHue aToma.
[Tepuoandeckuii 3aKOH 1
bubnuorexa [JOK
[Tepuoaunueckas cucrtema
39 https://m.edsoo.ru/70a
XUMHUYECKUX 3JIEMEHTOB /I,
60aad
H. Menneneena",
"CTpoeHue BellecTBa.
Mmuoroo06pasue BemiecT"
40 Knaccugukarus bubnuorexa LIOK

XUMHWYCCKUX peaKuHﬁ B

https://m.edsoo0.ru/633



https://m.edsoo.ru/785e0ab4
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https://m.edsoo.ru/bf9e108d
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https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2

HEOPraHUYECKOU U
OPraHU4eCKOM XUMHUH.
3aKoH COXpaHEHHUs MacChl
BEIIECTB; 3aKOH
COXPAaHEHHUS U
MIpEBpAICHUs SHEPTUHU TIPU
XUMUYECKUX PEAKITUIX

5cdd2

Knaccuduxarus
XUMHUYECKUX PEAKIINI B
HEOpPraHW4eCcKo 1
OPraHU4eCKOM XUMHUH.

bu6mmoreka [IOK

Komrnekt
"JIabopaTopHas
nocyna". CnupToBKa

Komiiexkt

41 3aKOH COXpaHEHHs MACCHI https://m.edsoo.ru/633 | 'J1adopaTopHas rocysa
Y PEaKTHBHI'".
BEIIECTB; 3aKOH 5cdd?2
COXpaHEHUS U
MIpEeBpaICHUs YHEPTUN TIPH
XUMHUYECKUX PEAKITUIX
Kowmrekt "IIpocTrie
HU3MCPUTEIBHBIC
Tennosie 3(hPeKThI opuGonLL".
. bu6moreka [IOK 9p P .
XUMHUYECKUX PEaKIUH. JIEKTPOHHBIN
42 https:/m.edsoo.ru/dld | repmomerp
TepMoxumuueckue
b86da
YpaBHCHUA Hano nabopartopusi.
HarpeBaTenbHast muTka
Tennosie 3 PeKThI Ludposas sabopatopust
. bubnuorexa [JOK X
43 XUMFCCIILY podiitint. https://m.edsoo.ru/d1d umny npoprLax
Tepmoxumuueckue o ' AT Henarora
b86da
ypaBHEHUS
44 Brruucnenus no bu6mmoreka [IOK

YpaBHCHUAM XUMHUYCCKUX

https://m.edsoo.ru/87b



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

peakuuii u
TCPMOXUMHUYCCKUM
YpaBHEHUAM

13954

Briuucinenus no
YPaBHEHUSAM XUMUYECKUX

bubmnoreka LIOK

45 peakuui u https://m.edsoo.ru/87b
TEPMOXUMHUYECKUM 13954
YPAaBHEHUSAM
Kommuext "[Ipoctrie
HU3MCPUTCIILHBIC
CKOpoCTh XMMUYECKOHN puGops".
16 peakuuu, e€ 3aBUCUMOCTh DJIEeKTPOHHBIN
OT pa3INYHBIX (JaKTOPOB. TEpMOMETP
Karaynm3s n xaTanu3aTopbl Hano naboparopus.
HarpeBarenbHas miauTka
CKOpPOCTh XMMHUYECKOM
47 peakuuu, e€ 3aBUCUMOCTh
OT pa3INyYHBIX (aKTOPOB.
Karanu3 u karanuzaropsl
Komrekt "IIpocTrie
HU3MCPUTEIBHBIC
puoopsr".
48 I'omorennsie u OJIEeKTPOHHBIN
reTepOreHHbIE PEaKIuu TECpMOMETP
Hano nabopatopusi.
HarpeBaTenbHast miuTka
49 I'omorenHsie u
TETEPOrE€HHBIE PEAKIIUU
50 [IpakTuyeckas padora Ne 1 bubmmoreka [JOK Komruiekt



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954

o Teme "Bnusinue
pa3nuYHbIX (PAKTOPOB HA
CKOpPOCTbh XUMHYECKOM
peakuun"

https://m.edsoo.ru/lfac
aldl

"JIabopaTopHas
nocyza". CnupToBKa

Komrnekt
"JIabopaTopHas mocyzia
Y PEaKTUBHI'".

OO6patumbie u bubnuotexa [JOK
o1 HeoOpaTHMBbIE PEaKIINH. https://m.edso0.ru/309
XUMHUECKOE PABHOBECHE 52f9b
O6patumbie u bubnuotexa [JOK
52 HeoOpaTHMBbIE PEeaKIINH. https://m.edsoo.ru/309
XHUMHYECKOE PABHOBECHE 52f9b
Kommekt
"JIabopatopHas
[IpakTueckas padora Ne 2 nocyxa". CiiupToBka
no teme "Bnusinue bubnuotexa [JOK
] KommekT
53 pa3IuyHBIX (HaKTOPOB HA https://m.edsoo.ru/3bf3 | ,,
JlabopaTtopHas mocya
MOJIOKEHUE XMMHUYECKOT'O 4el7 W peaKTHBbI".
paBHOBecHs"
DJIEKTPOJIUTHYECKAS
bubnuorexa [JOK
nucconuanus. CuiabHbIe U
54 https://m.edsoo.ru/5f76
cia0ble AJIEKTPOJIUTHI. 6bdf
CreneHp auccolyanuu
3 Kommiekt
JIEKTPOIUTHYECKAs )
mucconuanusa. CUIIbHbIE U bubmorexa [OK Jlaboparopras
55 ' https://m.edsoo.ru/5f76 | 1ocyAa”. Crnproska

cia0bie QJICKTPOJIUTBI.
Crenenb JAUCCOIMMaIIn

6bdf

Kommuiexr
"JlabopaTopHas nocyzaa



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf

U PEaKTUBHI".

HNonnoe npousseneHue Hatunx pH
bubauoreka IOK
BOJibl. Cpena BOTHBIX
56 . https://m.edso00.ru/396
pactBOpoB. Bomopo bl 6cas9
nokasatens (pH) pactBopa
HNonHoe npousseneHne Hatunx pH
P bu6mmoreka [JOK
BOJibl. Cpena BOTHBIX
o7 . https://m.edso0o.ru/396
pactBOpoB. Bomopo bl 6cas9
nokasatens (pH) pactBopa
I'maponus coneit. Peakiuu, bu6moreka [JOK
58 MTPOTEKAOIIIHE B PACTBOPAX https://m.edsoo.ru/09d
BIEKTPOJIUTOB 5a9bd
Kommnekr
"JlabopatopHas
mocyna". CnupToBKa
I'uaponus cosneii. Peakiumy, bubnuoreka [JOK
. Kommnekt
59 MPOTEKAIOIIHNE B paCTBOPax https://m.edsoo.ru/09d | ,,
JlabopartopHas mocya
AEKTPOJIUTOB 5a9bd U peaxKTuBHI".
Kommnekr
I[IpakTuueckas padora Ne 3 "Ha6op’z'1TopHa>1
" bubnuorexa LIOK nocyna". CnupToBKa
o Teme "XumMuueckue
60 https://m.edsoo.ru/2e3

peakuuu B pacTBOpax
IEKTPOJIUTOB"

daebh0

Kommuiexr
"JIabopaTopHas mocyaa
Y PEAKTUBHI".



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0

OKHUCIINTEIIBLHO-

BOCCTAHOBUTEIIbHbIE bubnuotexa [JOK
61 peakuuu. Baxneiiue https://m.edsoo.ru/562
OKHUCIIUTEIN U 26060
BOCCTaHOBUTEIHU
Kommuext "[Ipoctrie
HU3MCPUTCIILHBIC
OKUCIUTENBHO- npubopst”.
BOCCTaHOBUTEIIbLHBIC bu6mmoreka [IOK ?e%i(;pa(g;m
62 peakuuu. BaxHeiiue https://m.edsoo.ru/562
OKUCIIUTETHN U 26060 Hano maboparopus.
BOCCTaHOBHTEIH Boinas bans
Meto/1 371€KTPOHHOTO Bu6nuorekxa IIOK
63 (271€KTOHHO-MOHHOTO) https://m.edsoo.ru/fb69
Oaianca 1387
Merton 31€KTpOHHOTO Bbu6mnoreka 1IOK
64 (2JIEKTOHHO-HOHHOTO) https://m.edsoo.ru/fb69
Oaianca 1387
Kommnekr
"ObmenabopaTopHbIe
65 DIEeKTPOIN3 PaCTBOPOB U Eg{i?;ﬁf;i?ﬁgﬁb ;IIpPéHaunexcHocm".
PACILIABOB BEIIECTB 97d2. : : a0op /TS 3JEKTPOITH3a
66 DNEKTPOIN3 pacTBOPOB U bubmorexa [IOK

https://m.edsoo.ru/93fb



https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2

paciiiaBoB BEIICCTB

97d2

Pewrenue 3ana4d paznnyHbIX

bubnunorexa LIOK

67 THIIOB https://m.edsoo.ru/5a8
59d16
Pewrenue 3ana4d paznnyHbIX brbmmorexa [IOK
68 THIOB https://m.edsoo.ru/5a8
59d16
Pemrenne 3ana4d paznuyHbIX brbmorexa [IOK
69 THIOB https://m.edsoo.ru/5afa
265d
Pemrenne 3aga4u paznuyHbIX bubmorera [JOK
70 I https://m.edsoo.ru/5afa
265d
CucreMaru3anus u bubnuoteka [JOK
71 0000111eHIE 3HAHU 10 TEME https://m.edso0.ru/c16
"Xumudeckue peakiuu' 1eb85
CucreMaru3anus u bubnuotexa [JOK
72 000011IeHNE 3HAHUH 110 TEME https://m.edsoo.ru/c16
"Xumuueckue peakiuu" 1eb85
KontponpHas padoTa no bubnuorexa [JOK
73 Teme "XHUMHYECKHE https://m.edsoo.ru/a8a0
peakuun" 2930
[TomoxxeHre HEMETAILIIOB B
[Tepuoaudeckoit cucreme
XUMHYECKUX DJIEMEHTOB /[. bubnuorexa [JOK
74 N. Menpeneesa u https://m.edsoo.ru/8ca2

0COOEHHOCTH CTPOEHMSI UX
aTroMoB. Dusnueckue
CBOHCTBa HEMETAIJIOB

dcad



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad

ITonoxxeHre HEMETAJJIOB B
IIepuoauueckoii cucreme
XUMHUYECKHX dJIeMeHTOB JI.

bubmnoreka LIOK

75 N. MenneneeBa u https://m.edsoo.ru/8ca2
OCOOCHHOCTH CTPOCHUS UX dcad
aToMoB. Du3nYeCcKue
CBOMCTBA HEMETAJJIOB
AJIOTpOTIHSI HEMETAIIOB bubnuotexa [JOK
76 (Ha mpuMepe KUCIopo/a, https://m.edsoo.ru/ef92
cepsl, hochopa u yriaepoaa) c9lc
AJNNOTPOTIHS HEMETAILIOB Bu6mmorexa [[OK | AaTamx pH,
77 (Ha IpEMepe KHCIOPOa, https://m.edsoo.ru/efg2 | KOMIICKT Pacxommpre
ceps, hocdopa u yrieposa) c91c MATEPUAJIBL U PEAKTUBBI
Bonopon: nonyuenue, bubnuotexa [JOK
78 (bU3UYEeCKre U XUMHUYECKUE https://m.edsoo.ru/0aa8
cBoiicTBa. ['mapuabi 613
Bonopon: nonyuenue, bubnuorexa [JOK
79 (hU3UYEeCKUEe U XUMHUYECKUE https://m.edsoo.ru/0aa8
cBoiicTBa. ['mapuab 613
l"aymoreHbl: HAXOXK/ICHUE B Bt LOK
nOIMoTEeKa
MPUPOJIE, CITIOCOOBI
80 pup https://m.edsoo.ru/4e2
MOJTy4CHUsI, PU3UICCKUE U 23705
XHUMHYECKUE CBOMCTBA
I"aymoreHbl: HAXOXK/ICHHUE B Eu6 LOK
nonmoTeka
MPUPOJIE, CITIOCOOBI
81 Pup https://m.edso0.ru/4e2
noJtyueHusi, Gu3ndeckue u 93705
XUMUYECKHE CBOMCTBA
82 ["aioreHoBO10POIBI. bubmuoreka [JOK Hatuuk pH,



https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795

Baxneiinie
KHUCJIOPOJICOAEpKAIIUE
COEIMHEHUS raJIOTEHOB

https://m.edsoo.ru/6b3
255e6

Kommiekt Pacxonnbie
MaTepHabl U peaKkTHUBbI

l"anorenoBoAOpPOABI.
. bubmnoreka LIOK
Baxwuerimmne
83 KHCTOPOJICOEDKAIITHE https://m.edsoo.ru/6b3
P P 255e6
COCIMHEHUS TAJIOTCHOB
Habops! xuMuieckoi
JlaboparopHbie 1 MOCYy/Ibl, TaO0PaTOPHBIX
MIPOMBIIIJICHHBIE CITOCOOBI Bu6nuorexa ITOK NPHHATERHOCTEH U
84 MOJTy4YCHUS TAIOTEHOB. https://m.edso0.ru/697 XUMHUYECKOro
[IpumeHneHne raJsoreHoB u lacad JKCIIepUMEHTa, HabOpbI
UX COEUHEHMI pEaKTHBOB
JlabopaTopHbIe 1
MIPOMBIIIJICHHBIE CITOCOOBI bubnuoreka [JOK
85 MOJTYyYCHUS TAIIOTCHOB. https://m.eds00.ru/697
[IpumeHeHne raJsoreHoB u lacad
HUX COEIUHEHNN
Habopsr xummaeckoit
[TpakTrueckas padota Ne 4. TOCYJIbI, TA00PATOPHBIX
Perenue bubmorexa [IOK MPUHAICKHOCTESH IS
86 https://m.eds00.ru/8b2 XHUMUYECKOTO
JKCIIEPUMEHTAJIbHBIX 3a7a4
" " 6fecd JKCIIEPHMEHTA, HaGOPhI
o Teme ""anorensl
PEaKTUBOB
Kucnopon: naboparopHsie u
bu6moreka [IOK
MIPOMBIIIITIEHHBIE CTIOCOOBI
87 https://m.edsoo.ru/c8ab

IoJIy4YCHHUA, (bI/I?»I/I"IeCKI/IC )51
XHMHUYECKHE CBOMCTBA.

c36a



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a

O3oH. [Ipumenenue
KUCJIOPOJIa U 030HA

Kucnopon: naboparopHeie u
IIPOMBIILIJIEHHBIE CIIOCOObI
NOJy4eHHS, PU3MUCSCKHE U

bubmnoreka LIOK

udposas nadopaTopust
10 DKOJIOTHH

88 N https://m.edsoo.ru/c8ab
XUMHUUYCCKHUEC CBOUCTBA. C36a
O3oH. [Ipumenenue —
KHCIIOPO/1a U 030HA
bu6mmoreka [IOK
89 OxcHIBI U IEPOKCHTBI https://m.edsoo.ru/5¢8
816a0
bu6mmoreka [IOK
90 OxcHIBI U IEPOKCHTBI https://m.edsoo.ru/5¢8
816a0
bu6moreka [IOK
Pemenue 3ama4 pa3amyHbIX
91 THIOB https://m.edsoo.ru/2b6
dsb4b
bu6mmoreka [IOK
Pemenue 3a1a4 pa3inyHbIX
92 THIIOB https://m.edsoo.ru/2b6
dsb4b
Cepa: HaxOX/ICHUE B
bubnuorexa [JOK
HPHUPOJIC, CIIOCOOBI
93 https://m.edsoo.ru/46af
MOJTy4CHUsI, PU3UICCKUE U 2016
XUMHYECKUE CBOMCTBA
Cepa: HaxXOX/JICHUE B
MIPHUPOJIe, CIOCOOBI bubmorera I[IOK
94 ’ https://m.edsoo.ru/46af

IOoJIy4CHHA, (bH3I/I‘{eCKI/Ie )51
XHMHUYECKHE CBOMCTBA

ael6



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16

bubnunorexa LIOK

95 CepoBoiopo, CyIb(uIbI https://m.edsoo0.ru/7c8
75999
bubmnoreka LIOK
96 CepoBo1opo1, CyIIb(HIBI https://m.edsoo.ru/7c8
75999
Kommnekt "I[IpocTrie
HU3MCPUTCIILHBIC
npubopsI".
Kucnoponconepxanme DJeKTPOHHBIH
P P Bu6miorexa LIOK P
COCTMHEHUS CEPHI. TEPMOMETP
97 . https://m.edsoo.ru/8cfa
Oco0eHHOCTH CBOWCTB
. 2548 Hano na6opatopus.
CEPHOM KUCITOTHI
HarpesarenbHas miauTka
Kucnopoxnconepxamine
P P bu6mmoreka [IOK
COEJTMHEHUS CEPBI.
98 . https://m.edsoo.ru/8cfa
Oco0eHHOCTH CBOMCTB
. 2548
CEpPHOM KHUCIIOTHI
Kommnekr
[TpakTrueckas pabota Ne 5. "JlabopaTopHas
Pemenne Bu6nuorexa [TOK nocyna". CnupToBKa
99 AKCIIEPUMEHTAJIbHBIX 337124 https://m.edsoo.ru/Oafb
. Komrurext
o teme "Cepa u eé€ 05e4 "
JlabopartopHas ocya
coenuHeHus" Y PEaKkTHBBI'".
A30T: Hax0X/JICHHUE B bu6moreka [JOK
100 pUPOJIE, COCOOBI https://m.edsoo.ru/bad

IoJIy4YCHHUA, (bI/I?»I/I"IeCKI/Ie )51

d2255



https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255

XUMHUYECKHE CBOMCTBA.
AMMUaK, HUTPUJIBI

A3OT: HaXOXKIECHUE B
MIPUPO/IE, CIOCOOBI

bubmnoreka LIOK

101 MOJTy4deHUs1, PU3NIECKUE https://m.edsoo.ru/bad
XHMHUYECKHE CBOMCTBA. d2255
AMMMaK, HUTPUABI
Komrnekt
"JIabopaTopHas
Kucnoponconepxamme "
bubnuotexa [JOK nocyza". Cnuproska
COCTMHEHUS a30Ta.
102 N https://m.edsoo.ru/e29
Oco0eHHOCTH CBOWCTB 65afe Komrmtext
a30THOM KHUCJIOTHI "JIabopaTopHas ocyaa
Y PEaKTHBHI'".
Kucnoponconepxamnme
bu6mmoreka [IOK
COCTMHECHUS a30Ta.
103 . https://m.edsoo.ru/e29
Oco0eHHOCTH CBOMCTB
N 65afe
A30THOM KHUCIIOTHI
HpI/IMeHCHI/IC a30Ta " €ro Buoiauorekxa I_[OK
104 COCTMHCHUH. A30THBIC https://m.edsoo.ru/129f
yaoOpeHust 5059
docdop: HAXOKICHHUE B
MIPUPO/IE, CIIOCOOBI bubmuoreka [JOK
105 nostyueHusi, GuznuecKue u https://m.edsoo.ru/9a6
XUMHUYECKHE CBOMCTBA. b43ec
®ocounel u pochun
CDOC(I)OpZ HaXO0XJCHHUC B Bbubnuoteka ]_[OK Kommiekt
106 MIPHUPOJIe, CIIOCOOBI https:/m.edsoo.ru/9a6 | "Jlaboparopuast

IoJIy4yCHHuA, (bI/I?»I/I"IeCKI/Ie )51

b43ec



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec

XUMHUYECKHE CBOMCTRA.
®ocdunst u pochun

nocyna". CnupToBKa

Komrnekt
"JIabopaTopHas mocyzia
U PEaKTUBHI".

Oxcunst hocdopa,
dhocdhopconepxamiue

bu6mmoreka [IOK

107 . https://m.edsoo.ru/c7a2
kucnotsl. Conmu pochopHO 4429
KHCJIOTBI
Oxcunasl dpocdopa,
boc @opc((i))negmgmne bu6mmoreka [IOK
108 . https://m.edsoo.ru/c7a2
kucnotsl. Conu pochopHO 4429
KHCJIOTBI
[Ipumenenue pocdopa u Bu6nuoreka [IOK Komrmiekt
109 | ero coeqMHEHHIA. https://m.edsoo.ru/a21 | >labopaTopras flocyna
dochopHbie y1oOpeHUst 8070a 1 peaKTHBBL.
IIpumenenne pochopa u bu6moreka [IOK
110 ero COeMHEHUIA. https://m.edsoo.ru/a21
dochopHbIe y1oOpeHHs 8070a
IIpumenenune pocdopa u Bu6miorexa IIOK Ludposast maboparopust
111 €ro COeIUHEHNHN. https://m.edsoo.ru/a21 | O PKOTOrHH
dochopubie yanoOpeHus 8070a
[TpakTrueckas padota Ne 6.
Pemenne Bubnurorexa IIOK
112 AKCIIEPUMEHTAJIbHBIX 3a7a4 https://m.edso00.ru/817
o teme "Asot u pocdop u 5ac3f
HUX COCAUHCHUS"
113 VYrnepoa: HaxoXA€HHUE B bubnunorexa LIOK Kommext



https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f

PUPOE, ATIOTPOIIHbIE
MoaupuKauy; GuznyecKue
1 XUMHYECKHE CBOMCTBA,
MpUMEHEHHE

https://m.edsoo.ru/leb
19f9%e

"JIabopaTopHas
nocyna". CnupToBKa

Komrnekt
"JIabopaTopHas mocyzia
U PEaKTUBHI'".

Yraepoa: HaXOXKICHHUE B
MIPUPOJIE, AJIOTPOIIHBIE

bu6moreka [IOK

114 MoAU(PUKAIIH; PU3NYECKHE https://m.edsoo.ru/leb
U XUMHUYECKHE CBOMCTBA, 19f%e
IIPUMEHEHUE
Oxkcun yraepona(ll), okenn Bu6morexa ITOK KommiexT
115 | yrmepoxa(lV), yroasHas https://m.edsoo.ru/dba "JlaGoparopHast
KHUCJIOTa U €& COoNH 58adf TOCY/1a ¥ PEaKTHUBBI".
Oxkcun yraepona(ll), okenn bubnuotexa [JOK
116 yraepoaa(lV), yromsHas https://m.edsoo.ru/dba
KHCJIOTa B €€ COJIn 58adf
Pemrenue 3amau pa3anyHbIX Eubmaorexa ITOK
117 A&t P https://m.eds00.ru/602
THIIOB 9609
Pemrenne 3ama4u pa3anyHbIX Brbmaorexa LOK
118 P https://m.eds00.ru/602
THIIOB 9609
Kpemuuii: HaxoxaeHue B
MIPUPOJIE, CIIOCOOBI bubmorexa ITOK
119 PHPOZE, https://m.edso00.ru/143

IOoJIy4CHHA, (bI/I?»I/I"IeCKI/Ie )51
XHMHUYECKHE CBOMCTBA

558ab



https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
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Kpemuuii: HaxoxaeHue B
pUPOJIE, CIIOCOOBI

bubnunorexa LIOK

120 https://m.edsoo0.ru/143
MOJIy4EeHUS, (1)H3I/iqec1<ne U 558ab
XHMHUYECKHE CBOMCTBA
Oxcun xpemuus(1V), bu6moreka [JOK
121 KpeMHUEBasi KUCIIO0Ta, https://m.edsoo.ru/317
CUJINKAThI Oe7bl
Oxcun kpemuus(1V), bubmmoreka [JOK
122 KpeMHHUEBask KUCIIO0Ta, https://m.edsoo.ru/317
CUJINKATBI Oe7bl
[IprMeHEHNE KPEMHNS U bu6mmoreka [IOK Ludposast maGoparopus
o https://m.edso0.ru/393 I10 3KOJIOTHH
ero coequaeHnid. CTEKIO,
123 cdac0
Cro HOJTYHCHHC, BUIEI https://m.edso0.ru/582
CTeKIIa 3cefb
[IpumeneHnne KpeMHUS U BrbmaoTexa [IOK
ero coenHeHHmiL. CTeKIo https://m.edso0.ru/393
124 ’ ’ cdacO
Cro HOJIYHCHHC, BB https://m.edsoo0.ru/582
CTEKIIa 3cefb
Pemrenne 3amad pa3anuHbIX Eubmorexa ITOK
125 p https://m.edsoo.ru/b62
THIoB 4801
Pemrenne 3amau pa3nuuHbIX bubmmorexa IIOK
126 p https://m.edsoo.ru/b62
THIoB 4801
Cucremaru3anus u bu6moreka [IOK
127 000011IeHNE 3HAHUN TT0 TEME https://m.edsoo.ru/6e8

"HemeTamisr"

64db5
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Cucremarusanus u

bubmunorexa LIOK

128 00001IeHIE 3HAHWI 110 TeMe https://m.edsoo.ru/6e8
"Hemeramnr" 64db5
bubmnoreka LIOK
KonTtponsnas pabora o
129 " " https://m.edsoo.ru/d04
teme "HemeTamnsl
84c76
AnHanus pe3ynbTaToB bubnuoreka [IOK
130 KOHTPOJBHOU paboTHI, https://m.edsoo.ru/2b7
KOPPEKIIUS OITMO0K €9510
ITonoxeHnrue MeTanioB B
[Iepnoanueckoiil cucreme
bu6mmoreka [IOK
XUMHUYCCKUX DJICMCHTOB.
131 https://m.eds00.ru/983
Oco0eHHOCTH CTPOCHUS 9c16c
ANIEKTPOHHBIX 000JI0UEK
aTOMOB METAJJIOB
[TonoxeHnne MmeTamioB B
[Tepuoanueckoit cucreme
bu6moreka [IOK
XUMHUYCCKUX DJIEMECHTOB.
132 https://m.eds00.ru/983
OcoOEeHHOCTH CTPOCHUS 9c16c
ANEKTPOHHBIX 000I0UEK
aTOMOB METAJJIOB
O6uue puznueckue
. bubnuorexa [JOK
CBOICTBAa METAJLJIOB.
133 https://m.edsoo.ru/51d
[IpuMeHeHne MeTaJlIIOB B
ac9d3
OBITY U TEXHUKE
O6mue puznueckue EutG OK Komrutekt
CBOMCTBA METAJIIOB. nbnnorexa Il "JlaboparopHas mocyja
134 https://m.edsoo.ru/51d

[IpuMeHeHMEe MeTaIoB B
OBITY M TEXHUKE

ac9d3

Y PEAKTUBHI".
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CmiaBsl METAJUIOB.

bubnunorexa LIOK

135 KobbosHs METAIIOR https://m.edsoo.ru/42b
PP 872e3
C bubmnoreka LIOK
TJTaBBI METAJIIOB.
136 KoDbosHs METAIIOR https://m.edsoo.ru/42b
PP 872e3
bu6mmoreka [IOK
Pemrenne 3ana4d paznuyHbIX
137 THIOB https://m.edsoo.ru/e3de
37b6
bu6mmoreka [IOK
Pemrenne 3aga4u paznuyHbIX
138 THIIOB https://m.edsoo.ru/e3de
37b6
. Kommutext "[IpocTrie
DIEeKTPOXUMHUYECKUH P
HanpsHKEHUM METaioB bubmmorexa TTOK HINEPTTETL IS
139 OBwe CHOCOGAT ' https:/m.edsoo.ru/94e | MPHOOPBI".
B b377a
MOJIy4YEHUS] METAIIJIOB
DJIEKTPOXUMHUYECKUI Psif Bt OK Kommurext
140 HanpsH>KEHU METaJIOB. htItd J.I/I;IOTe:;a I Py "JlabopaTopHas nocyzaa
O61e crocoGH! ps://m.edso0.ru/94e W peakTHBHL".
b377a
MOJIy4YEHUS] METAIIJIOB
OO01as XxapakTepucTuKa
MeTtaioB | A-rpymrbl
[leproaudeckoii CUCTEMBI
bubnuorexa [JOK
XMUMHUYECKUX DJIEMEHTOB.
141 https://m.edsoo.ru/el2c

Harpuit u xanuii:
noJrydeHue, pusnueckue u
XUMUYECKUE CBOWCTBA,
IIPUMEHEHHE MTPOCTBIX

26b3
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BEIIIECTB U UX COEIUHEHUI

142

OO1ast xapakTepuCcTUKa
MeTtaioB | A-rpymbl
[Tepuoanueckoit CuCTEMBI
XMUMHUYECKUX DJIEMEHTOB.
Harpuit n xanuii:
MoJIyueHue, GU3ndecKue u
XAMHYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX
BEIIECTB U X COCTMHEHUH

bubmnoreka LIOK
https://m.edsoo.ru/el2c
26b3

143

OO1as XxapakTepucTUKa
MetaioB || A-rpynms
[Tepuoanueckoit cuCTEMbI
XUMHYECKUX DJIEMEHTOB.
Maruuii u KaJIbIuid:
nojy4yeHue, Gu3ndecKue u
XUMHYECKIE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCTUHEHHI

bu6moreka [IOK
https://m.edsoo.ru/7c3e
49c0

144

OO01as XxapakTepucTuKa
MeTtamuioB || A-rpymmsl
[leproauueckoii CUCTEMBI
XUMHYECKUX DJIEMEHTOB.
Maruuii U KaJabluin:
noJytyueHue, Gu3ndeckue u
XMUMHYECKHE CBOMCTBA,
MPUMEHEHHE MTPOCTHIX
BEIIECTB M X COCIMHEHHIA

bubnuorexa [JOK
https://m.edsoo.ru/7c3e
49c0
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JKécTtkocTh BOIBI U

bubnunorexa LIOK

145 R — https://m.edsoo.ru/c74
bfae9
JKécTkocTh BOJIBI U bubnmorexa LOK
146 CHOCOGE! €€ yeTpaHEHHA https://m.edsoo.ru/c74
bfae9
AJIOMUHMI: TIOJTy4eHue, bubnuotexa [JOK
147 ¢buznyeckue 1 XuMHYECKUE https://m.edsoo.ru/0e7
CBOICTBA, MPUMEHEHUE 9b266
. Kommnekt "I[IpocTrie
AmMdoTepHbIe CBOICTBA S ——
OKCHJIa M THAPOKCHU/IA Butmoreka IIOK npuGopsr". HaGop
148 AITFOMUHHS, https://m.edsoo.ru/5d1 apeOMeTpOB
TUIPOKCOKOMITIIEKCHI 2d318
ATIOMUHHUS, UX TPUMEHEHUE
149 Pemenue 3agau pa3nmyHbIX
THTIOB
[TpakTrueckas padota Ne 7. Kommurext
Pemenue Bu6inorexa LIOK "JIabopaTopHas nocyza
150 9KCIIEPUMEHTAIBHBIX 3a/1a4 https://m.edsoo.ru/27a U PEaKTHBbI".
o Teme "MeTasuibl 4af43
[JIaBHBIX oArpymnm"
OO6mras xapakTepucTUKa
METAJUIOB ITOOOYHBIX Bubnuorteka LHOK
151 noarpynn (b-rpymm) https://m.eds00.ru/610
[Tepuonnueckoyt cucTeMsl d7431
XUMHUYECKUX DJIEMEHTOB
152 dOu3nvecKue U XUMUYECKHE bu6moreka [JOK

CBOMCTBA XpoMa 1 €ro

https://m.edsoo.ru/991
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COCIUHCHHH, NX
NIPUMEHEHHE

1bef3

Bakueiinue coenMHeHAA
Mapranua. [lepmanranar

bubmnoreka LIOK

153 https://m.edsoo.ru/039
KaJusl, €ro OKUCIUTEIIbHBIC
. d69c8
CBOMCTBA
dOu3nyecKre 1 XUMUYSCKUE
CBOMCTBA )keJjie3a U €ro bu6mmoreka [IOK
154 coequrenuit. [lomyuenue u https://m.edsoo.ru/1b7f
NPUMEHEHUE CIIABOB 8741
Keresa
dOu3nyecKre U XUMUISCKUE
CBOMCTBAa MeIU U €é BrbmaoTexa [IOK
155 COCIIHCHIL https://m.edsoo.ru/2bc
TTUHEHUH, UX 0f954
MIPUMEHEHHE
dusndecKkrue 1 XHMUIECKHE
CBOICTBA IIMHKA U €TO
COETMHEHHIL, HX bu6moreka [IOK
156 ’ https://m.edsoo.ru/b1f2
MIPUMEHECHHE.
beal
' ApOKCOKOMITIIEKCHI
IIMHKA
[IpakTueckas pabora Ne 8. Kommurekt
Pewenne Bubimoreka [LIOK "Jlaboparopnas nocyna
157 | oKcrepuMEHTaIbHBIX 3a/a4 https://m.edsoo.ru/a6e3 H PEaKTHBBL".
mo TeMe "MeTabl 52ea
noOOYHBIX noarpymm"”
Pemenue 3aga4 pa3amyHbIX bubmorexa IIOK
158 P https://m.edsoo.ru/ag8b

THUIIOB

83d83
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O06o0611eHNE U

bubnunorexa LIOK
cHUCTEeMaTH3aIUs
159 https://m.edsoo.ru/e91f
M3YYEHHOTO Marepuasa 1o 6975
teme "MeTamisr"
bubmnoreka LIOK
KonTtponsnas pabora o
160 ; " https://m.edso0.ru/83f6
Teme "MeTanbl
3eal
AnHanus pe3ynbTaToB bubnuoreka [JOK
161 KOHTPOJIbHOU paloThl, https://m.edsoo.ru/9ebf
KOPPEKIIUS OITMO0K f2fd
Poinb xumuu B oOecrieueHuN
YCTOMYHMBOTO pa3BUTHUSA bubnuoreka [JOK
162 yenoBeuecTBa. [lorstue o https://m.edso00.ru/080f
HAay4YHBIX METOJaX elf0
HCCJICI0BAHUS BEIICCTB
Hayunbie npuHImMne
OPraHu3aIu XUMUYECKOTO
bu6moreka [IOK
MPOU3BOJCTBA.
163 https://m.edsoo.ru/2e4
[TpombIneHHBIE CIOCOOBI Saddf
MOJIY4CHHS] BAXKHEHUIITNX
BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE bubmunoreka ITOK Hudposas mabopaTopust
164 OKPYXKAIOLICH CPEIBI U ero https://m.edso00.ru/9f11 110 3KOIIOTHH
HOCJEACTBUA bf51
XuMHUS U 3T0POBbE bubmmnoreka ITOK Hudposas mabopaTtopwust
165 yenoBeka. JlekapcTBeHHbIE https://m.edso0.ru/a65 T10 9KOJIOrHH
cpeacTBa 52721
b K
166 Xwumug numy. Pons xuMun nommotexa 10

https://m.edsoo.ru/1f7b
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B 00€eCIIEUEHNH TTUII[EBOM 5bd2
0€30I1aCHOCTH
Kommnekt "I[IpocTsie
Kocmeruueckue n bubnunorexa [IOK U3MEPUTEIBHBIE
167 nap@roMepHbIe CpeCTBa. 1 https://m.edsoo.ru/da4 | npuGops:".
briTOBas xumus 2d5a9 Ph-merp cranmoHapHsIii
XHMHS B CTPOUTEIIBCTBE.
B . bubnuotexa [JOK
QKHEUIITNE CTPOUTEITHHBIC
168 T KOHCT HOHHLLC 1 https://m.edsoo.ru/61e
1240 69003
MaTepHAaJIbI
Hudposas nadopaTopust
XUMHS B CEIBCKOM bubmnunoreka [TOK 110 SKOJIOTUH
169 xo3siicTBe. OpraHudeckue u 1 https://m.edsoo.ru/fd39
MHHEpaJIbHbIE YI00OpeHUs 587d
bu6mmoreka [IOK
Cucremaru3anus u
170 . 1 https://m.edsoo.ru/db9
000011eHIE 3HAHUH 110 TEME
79c70
OBUIEE KOJIMYECTBO YACOB 170

I10 ITIPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakuueit Jlynuna B.B. O6miecTBo ¢ orpaHn4eHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akinmonepnoe obectBo «M3narenscTBo
«IIpocBemienue»

* Xumus; yrinyonenHoe ooyuyenue, 11 knace/ Epemun B.B., Ky3smenko H.E.,
HpoznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. OGmiecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3maTenbeTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1.denepanbupliii 3akoH Ne 273-D3;

2.CanlluH 2.4.4.3172-14 «CaHUTapHO-AIIUIEMHOJIOTHYECKHE TPEOOBAHUS K
YCTPOMCTBY, COAEP>KAHUIO U OPTaHU3AIUU PEeKUMa paboThl 00pa30BaTEIBHBIX
OpraHu3alui JOMOIHUTEIBHOTO 00pa3oBaHus AeTei», yTB. [locTaHOoBICHHEM
I'maBHOTrO TOocynapcTBeHHOro caHutapHoro Bpaya P® ot 04.07.2014 Ne 41;

3. Epémun B.B. COopHUK 3a/1a4 U yHIpa)KHEHUHN M0 XUMUU: IKOJIbHBIN KypC -
M.;000 «M3narenbckuit 1om «OHukc21Bex»; OO0 «3narensctBo «Mup u
obpazoBanuey, 2018. Epemun B.B. Ky3pmenko H.E. Hauana xumun. MI'Y 2018

4.EropoB A.C. Penetutop no xumuu / nox pen. A.C. Eroposa. — Uzn. 45-e —



PocroB u//1: ®enukc, 2020. — 762 c.

5.Epémun B.B. COopHuK 337124 ¥ yIpa>KHEHUI MO0 XMMUU: IIKOJIBHBIN KypC -
M.;000 «M3narensckuii 1om «OHuKC2 1Bex»; OO0 «3narensctBo «Mup n
oOpazoBanue», 2016.

6.Ky3pmenko H.E. Hayana xumuu: COBpeMEHHBIN KypcC IS IOCTYNAOIINX B
By3bl/ Ky3pmenko H.E., Epémun B.B, [lonkoB B.A. - M., | ®eneparuBHas
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