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MNOACHUTEJIBHASA 3AIINCKA

PabGouass 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», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpazoBaTenbHON IPOTrpaMMBbl CpEIHETO o011ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
oOpazoBarensHoM cTtanaapre COO, c¢ yuérom KoHuenuuu npenojaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepauuy, peaqu3yOLIMX OCHOBHbIE O0Opa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoNIOKeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B ychnoBusax auddepeHunpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO s
aZanTalyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJKEHUST OOy4eHHs] B OpraHM3anusix MnpodeccHuoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMHUS SBIISETCA OJHOU U3 MPUOPUTETHBIX TUCIUTUINH.

B nmporpamMe mno xuMHMM Ha3HaueHue IpeaMera «XHUMHS» MOJydaeT
HOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIArarolIMMU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3yabTaToB OOy4YeHHs] M TpeOOBaHUN K YPOBHIO IOATOTOBKHM BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEIYIOIIME BBINOJIHAEMbIE MPOrpaMMOMl IO
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol oOecreunBaeT
HOJy4YeHHE NPEJCTaBICHUS O LEsIX, COJEp)KaHuu, oOuIeil crpaTeruu
o0yuyeHus, BOCIIMTAHUS U PAa3BUTHS O0YUaIOIMIMXCSl CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQus;

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEePUCTUK; MOAXOJ0B K (OPMHUPOBAHUIO COJEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa30BaTEIbHBIX IOCTHKCHUH OOYyYaromuxcsi B
pamMKax HWTOTOBOM arTectal B (opMe €IUHOIO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1t yriayOIE€HHOTO U3yUEHHS] XUMUU:

e YCTaHaBJIMBAET WHBAPUAHTHOE NPEIMETHOE COJAEp)KaHHE, 0053aTEIbHOE
Ui M3y4eHUs] B paMKax OTHENbHBIX NpOoQUiIeH, MNpeaycMaTpUBaeT
pacupeneneHue M CTPYKTypUpPOBaHUME €ro I0 KjiaccaM, OCHOBHBIM
CoJiepKaTeIbHBIM JTUHUSM/pa3aenaM Kypca;



e J1aéT MPUMEPHOE pacmpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEMOIO
JUTSL UBYUYEHUS OTACIBHBIX TEM;

e TMpeJjaracT NPUMEPHYIO TMOCIEA0BATEIBHOCTh U3YYEHUS Y4EOHOro
Marepuana ¢ y4ETOM JIOTUKM TOCTPOCHHS Kypca, BHYTPUIPEAMETHBIX U
MEXKITPEIMETHBIX CBA3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOECHHUS OCHOBHOM 00pa3oBaTelbHON
POTrPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBUM  OOydYaromerocss IO OCBOCHUIO
COJICpKaHMs TIpeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe MO XMMHUHU TPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TmpeaesaMyd YCTAaHOBIICHHOW TpOrpaMMON TI0  XUMUH
00s13aTeNTbHON (MHBAPUAHTHOW) COCTABJISIIONICH COACPKaHUS Y4eOHOTo Tpeamera
«Xumus» OcCTa€Tcs BO3MOXXHOCTh BBIOOpa €ro BapHATUBHON COCTaBJISIOINICH,
KOTOpasi JIOJDKHA OMPEACNISIThCS B COOTBETCTBUU C HAIMPABICHHEM KOHKPETHOTO
npodusist 00ydeHusl.

B cootBercTBUM ¢ KoHUenTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOoJNE€HHOTO YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUEHHS Ha YpPOBHE CpEeIHEro oOlImero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHs HAMpaBlieH Ha pealn3aluio
NPEEeMCTBEHHOCTH €  MOCJEIYIOINIMM  3TarioM  MOJYYeHHs] ~ XUMHYECKOIO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCUUIUIMH B By3aX M OpPraHU3aIUsaX CPEJHEro MpodeccHoHaIbHOTO
oOpazoBanus. B »Toil CBs3M u3ydeHHe mnpeameTa «XUMHUS» OPUCHTHPOBAHO
NPEUMYIIECTBEHHO HA  pacllUpeHHue U YIUIYOJIeHHE TEOPETHYECKOU W
PAKTUYECKON MOATOTOBKU OOYYarOIIMXCs, BRIOPABIIMX ONMpPEeAeHEHHBIN TPoduiIb
oOy4YeHHsl, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIOMIETO MOTYyYSHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuii ®I'OC COO Kk IIaHHPYEMBIM pE3yiIbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEIIBHOM IPOrpaMMbl CPEIHETO OO0Iero o0pa3oBaHUS
U3ydeHue rmnpeamMeTa «XUMHUS» OPHEHTHPOBAHO TakKe Ha pelieHue 3aaad
BOCITUTAHUSI W COIMAILHOTO PAa3BUTHUS OOyYaromuxcs, Ha (OpMUPOBAHHE Y HUX
OOIIENHTEINIEKTYaIbHBIX YMEHUN, YMEHHHN paIlMOHATU3alNN y4eOHOTO TpyJa H
0000MEHHBIX  CIMOCOO0B  JEATETLHOCTH, WMEIONINX MEXIUCITUTUTMHAPHEIH,
HAANPEIMETHBIN XapaKTep.

CocraBasionuMu npeaMeTa «XUMHs» Ha YPOBHE YIIIYOJIEHHOTO HM3y4YeHUS
ABJISIIOTCS  yIIIyOn€HHble Kypcbl — «Opranuueckas xumus» U «OOmas u
HeopraHuveckas xumus». [Ipu ompeneneHnu moaxoI0B K 0TOOPY U CTPYKTYPHOU
OpraHu3aliy COJACPKAHUS ATUX KypCOB B TMPOTPaMME IO XHMHHU 3a OCHOBY



npuHATel nojoxkeHus PI'OC COO o paznuuusax 06a30BOro U yriayOia€HHOro
YPOBHEU U3yUYEHUS NPEIMETA.

OcHoBy cogepxaHust KypcoB «OpraHudeckas xumus» U «OOmas u
HEOpPraHWYeCKasi XUMHUS» COCTaBISET COBOKYIHOCTH TNPEAMETHBIX 3HAHUH U
YMEHHH, OTHOCALIMXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs MNpeaMera. JTa cucTema
3HAHMM TOJy4YaeT OMNpeAeNEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OONbIIMI 00BbEM  (PAKTOIOrHMUECKOTO
MaTepuana. Tak, Ha yrayOJI€HHOM YpOBHE HW3YYEHHs IMpeaMera obecredeHa
BO3MOJKHOCTh 3HAYUTEIBHOTO YBEIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX W CBOWCTBAaX WX COEJAMHECHHWH HA OCHOBE PACIIUPEHUS W YTITyOJICHHS
NPECTaBICHUH O CTPOCHHWU BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX
NPOTEKaHUS peakKlnid, pacCCMaTPUBAEMBIX C TOUKU 3PEHUSI XUMUYECKOW KHHETUKH
U TepMOAWHAMUKH. V3yueHue mnepuoamyueckoro 3akoHa u llepmommyeckoit
CUCTEMBl ~ XUMUYECKHX  DJIEMEHTOB O0asupyercss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX TMPEACTABICHUSIX O CTPOSHUHM aToMa. XMUMHUYeCKasl CBS3b
OOBSICHSIETCSI C TOUKH 3PEHUSI DHEPTETUIECKUX U3MEHEHUH MpH €€ 00pa30BaHUU U
pa3pylIeHHH, a TAaKXKE C TOYKU 3PCHHUS MEXaHW3MOB e€ oOpaszoBaHus. M3yueHue
THUTMOB  PEaKIUil  JOmoNHAeTcs  (QOPMUPOBAHWEM  TIPEACTABICHUH 00
AIIEKTPOXUMHUYECKHX MPOIIECCaX U AJICKTPOJIHM3E PACIIABOB M PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHUH TIPU PACCMOTPEHHUH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnsieTcs oco00e BHUMaHUE BOIPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiuil.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpXKAaHUE KypCOB XUMHH
yrayOia€HHOTO YPOBHS MU3YyUEHHUS JIsl KJIACCOB OMpeneNéHHOro mpoduis (T1aBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JOINOJHEHWHA K oOumed cucreme
NPEIMETHBIX 3HaHWI1) OKAa3bIBAIOT BIUSHUE CMEKHBIE MpeaMeThl. Tak, Harpumep,
B COJICp)KaHHMH TPEIMETa I KJIACCOB XUMHMKO-(PU3UYECKOro Mpoduis OOJbIIoe
3Ha4YCHUE OYIyT MMETh JIEMEHTHl Y4eOHOTO Marepuaja mo oomeit xumuu. [lpu
U3YYCHUH TpeIMeTa B JAaHHOM CJIy4yae akIeHT OyJeT cjenaH Ha OOLIHOCTH
METOJIOB MO3HAHHUA, OOIIHOCTh 3aKOHOB M TEOPUI B XMMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJEKyJsipHas Teopusi B (DU3MKE), 3aKOHBI COXPaHEHUS
Macchl U SHEPruM, 3aKOHbl TEPMOIAMHAMHKH, DJIEKTPOIN3a, NPEICTABICHUS O
CTPOCHMHU BEUIECTB U JIPyToe.

B To xe BpemMs B coaepXKaHUM @penMera il KJIacCOB XHMMHKO-
Oouonornyeckoro mpoduiis OONbIINK yAENbHBIN BeCc OyneT UMETh OpraHuyecKas
xumusa. B aToM cmywae mpemocTaBisieTcss  BO3MOXKHOCTH — JUIst  Ooiiee
OOCTOATEIBHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHM3ali  KIETKH  Kak
OMOJIOrMYECKONl CHCTEMBbI, B COCTaB KOTOPOW BXOAST, K TMpHUMEpPYy, TaKHue
CTPYKTYpHBbIE€ KOMITOHEHTBI, KaK JHUIOHABI, OENKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTBI M Apyrue. IIpym 3TOM 3HaHUSA O cOCTaBe M CBOWCTBaX IMPEICTaBUTENECH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIYXAaT OCHOBOM ISl M3Y4YCHHS
CYIIHOCTH TPOIIeCCOB (DOTOCHHTE3A, AbIXaHNUs, TUIIEBAPCHHUS.



B nmane ¢GopmupoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHUS, OCBOCHHS
oOLIEHAYyYHBIX METOJOB MO3HAHUS U OIBITA MPAKTUYECKOTr0 NPUMEHEHHS HAyUYHbBIX
3HAHMM M3y4eHHE npeaMera «XuMUs» Ha yriayOJE€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3AX C YYEOHBIMH MpeaMETaMHu, BXOASIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuyHble NpeaMeTb», «MaTtemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATYpaY.

[Ipu u3ydyenun yuyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeJIHETro 0011ero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7aueil MEepBOCTENIEHHON 3HAYUMOCTH SBIISETCS (POPMHUPOBAHUE OCHOB
HAayKd XUMHUU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATEIHOCTU YEJI0OBEKAa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIbTypbl. Pemenue
TOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YyYEHMs] NpeIMeTa Mpeirnoaraet
peanu3aluio TakKuXx 1eNnei, Kak:

e (opmupoBaHue mNpeACTaBIECHUN: O MaTepualbHOM €JAMHCTBE MHUpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUN MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell poiu B obecreueHuu
YCTOWYMBOTO  pa3BUTHS  Ye€JOBEYECTBA: B  PEIICHUU  MpodiieM
AKOJIOTHYECKOM, PHEPreTUYeCKON U MUILEeBOM 0€30MacHOCTH, B Pa3BUTHH
MEJMLHHBI, CO3JaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUH, B
o0OecreyeHnu palrdoHAIBHOTO MPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOILIEH KyJIbTyphl YEJIOBEKa, a TaKKE KOJIOTHYECKU
000CHOBAaHHOT'O OTHOUIEHMSI K CBOEMY 3/J0POBBIO U MPUPOIHOMN CpeLE;

e OCBOGHHME CHUCTEMBl 3HAHUM, JIEKAIIUX B OCHOBE XMMHUYECKOU
COCTaBJISIOIIEH €CTeCTBEHHO-HAYYHOM KapTHHBI MUpa: (pyHIaMEHTAIbHBIX
IIOHATUN, 3aKOHOB M TEOPUM XHMHH, COBPEMEHHBIX IIPEICTaBICHUU O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HaJIMOJEKYJIIPHOM, O  TEPMOJMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs XMMHWYECKHUX pEaKUuH, O
XMUMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CHCTEMaX, 00 00X
HAy4HBIX IIPUHLUAINIAX XUMHUYECKOTO IIPOU3BOJICTBA;

e (dopMupoBaHUe y oOy4Jaromuxcs OCO3HAaHHOI'O ITOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKHX 3HAHMHA 7151 OOBSCHEHUS
KJIIOUEBBIX HMJIed U MpoOJeM COBPEMEHHOM XUMUH, IJS OOBSICHEHHS U
IIPOTHO3UPOBAHUSA SBJICHUM, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;
IPaMOTHOTO pEIIEeHUs MPOOJIeM, CBSI3aHHBIX C XUMHEH, IPOTHO3UPOBAHMUS,
aHalln3a U OLEHKHU C TMO3HUIMH SKOJIOTrH4eCKON 0€30MacHOCTH MOCIEICTBUIM
OBITOBOM W TPOW3BOACTBEHHOM NEATETLHOCTH YEJIOBEKAa, CBS3aHHOW C
XUMHYECKUM  IPOU3BOJICTBOM, HCIOJIb30BAHUEM M  IEepepadOTKON
BEILECTB;

e yIIyONlieHWE TpEACTaBIEHUH O  HAYYHBIX METOAAaX  IO3HAHMA,
HEOOXOAMMBIX JJIsi MPHOOPETEHUST YMEHUIl OpPUEHTHPOBATHCSI B MHpE
BEUIECTB M OOBACHEHMS] XHMHYECKUX SIBJICHUW, HMEIOUIMX MECTO B
IIPUPOJIE, B MPAKTUYECKON AEATEIBHOCTH U IIOBCEAHEBHON KU3HHU.



B 1miane peammsanuu nepBOOYEPENHBIX BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
(YyHKIMI IEJIOCTHOM CHCTEMBI CPEIHEro 00Lero o0pa3oBaHUs MPU HU3YYEHHUU
npeaMera «XuMUsS» Ha  yrIyOln€HHOM  YpPOBHE OCOOYI0 — aKTyaJbHOCTh
IIPUOOPETAIOT TAKUE LIETIHU U 3a/1a4H, KaK:

BOCIIMTaHUE YOEKIAEHHOCTH B IO3HABAEMOCTH SIBICHUW TPUPOIBI,
YBOXCHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPETUYECKUX U
NPHUKJIAIHBIX HMCCIICIOBAaHUN B XUMUH, (HOPMHPOBAHUE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBAIlMM K OOYYEHHWIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIKO ¥ CaMOBOCIHTAHMID  Ha  OCHOBE  YCBOCHUSA
00IIeYeIIOBEYCCKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATCIILHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPUYCCKUX
crocoOHOCTEeM O00ydarmuxcs, (OpMHUPOBAHHE Y HHUX CO3HATEIHHOTO
OTHOIIICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICITHON MPOQECCHOHATIBHON M OOIECTBEHHOM JIeITeILHOCTH,
OTBETCTBECHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO M IOTPEOHOCTH B
3JI0pPOBOM 00pa3e KHU3HM;

dbopMHpOBaHUE YMEHHMH M HABBIKOB Pa3yMHOTO IPHPOJIOIOJIB30BAHUS,
Pa3BHUTHE SKOJIOTHUECKOW KYJIbTYpPbI, TPHOOPETCHHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM SKOJIOTMUECKOU AEATEIbHOCTH.

OO61iee yucI0 4acoB, MPEAYCMOTPEHHBIX NIl U3YUYCHHsS] XUMUU Ha yriayOJeHHOM
YpOBHE cpeqHero ofmiero oopasoBanus, coctarisieT 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Heqeno), B 11 kimacce — 102 ygaca (3 gaca B Hezelnto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTUHEHHM.

DNEKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE M BO30YXKIAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumel THOpUIU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHuzmbl 00pa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKkuenTopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaNe, G- U T-CBA3M.
OnunapHas, nBOMHAsE U TpoiHasi cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranudeckux BemectB. [loHsTue o cBOOOJHOM pajukane, Hykieopuiae Hu
anexkTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJl. 3HAUEHHE TEOPUU CTPOCHHUS
OpraHMYecKuX CcoeAuHEHUN. MonekynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl H30Mepuu: CTpyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHble 3PDEKTH B MOJIEKYIaX OpPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIHI
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYecKUX BemiecTB. [loHATHe o
dbynkmonanbpHoOM rpymme. ['omomnorus. ['omonoruyeckue psiasl. CuctemaTudeckas
HOMeHKIIatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBHalbHBICE Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYecKux peakiui. OKUCITUTEITBHO-
BOCCTAHOBHUTEJIbHBIE PEAKI[UN B OPIraHUYECKOW XUMHUH.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHUsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIeHHEe C oOpa3laMu OpraHMYeCKUX BEUIECTB M MaTepualaMM Ha HX
OCHOBE, OIIBITBI IO IPEBPAIIECHUI0 OPraHUYECKUX BEUIECCTB IIPU HArpeBaHUU
(mnaBneHue, OOYyIIMBAaHME W TOpPEHHUE), KOHCTPYHPOBAHHE MOJEICH MOJIEKy
OpPraHNYEeCKUX BEIIECTB.

Yriaesoaopoasl.

Anxkanbl. ['omonmornueckuii psiji ankaHoB, 001mas GpopmMyna, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DU3MUECKHE CBOMCTBA
AJIKAHOB.

XHWMHUYECKAE CBOMCTBA QJIKAaHOB: PEAKUMM 3aMEIICHUS, HM30MEPHU3ALNH,
JNETUIPUPOBAHUS, LIMKIN3ALNH, TUPOIU3a, KPEKUHra, ropenusd. [Ipeacrasinenue o
MEXaHN3M€E PEAKIMI PAJUKAIBHOIO 3aMEILCHMUS.

Haxoxnenue B mpupozae. CriocoObl MOTy4YEHUsI U IPUMEHEHUE AJIKAHOB.



Huknoankanel. OOmwas ¢popmyna, HOMEHKIATypa U uzoMepus. OCoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKUX CBOMCTB MajbiX (I[MKIONpONaH, IUMKIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonoruyeckuii psii ajkeHoB, 001Ias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYld —alIKeHOB, SP-
rudbpuan3anus aTOMHBIX OpOuTaneil yriepoga, o- u m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzoMmepus. Du3nyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHHUS, 3aMEICHUS B O-TIOJIOKEHUE
Opu JABOMHOM CBS3W, MojdUMepu3auu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiu Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsKEHHbBIE, U30JIUPOBAHHbBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOT'O CTPOCHUSI U XUMHUECKUX CBOUCTB
CONPSKEHHBIX  JTUCHOB, 1,2- m 1,4-npucoenunenne. Ilonumepusanms
conpsKEHHBIX TUeHOB. CrocOObI MOTyUYeHHS U TPUMEHECHHE aJIKaIMEHOB.

Ankunbl. ['OMoornueckuii psii aTkKMHOB, 0011ast hopmysia, HOMEHKIIATypa U
u3oMepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJl aJIKWHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKUHOB.
XUMHUYECKHE  CBOMCTBA:  pEaKkIMu  NPUCOCAWHEHUS,  JUMEpU3alMd U
TPUMEPHU3ALNY, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKWUHOB, UMEIOLIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIE peakiuy Ha TPOHYIO CBsA3b. CIocOoObI MOTydeHUs
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoHopoAnl (apeHbl). ['oMONOrnyeckuil psii apeHoB,
oOmrast opmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH3o0iia. DU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIIE€BOJOPOJHOM pAJMKAJIE, PEAaKIUU NPUCOCIUHEHUS, OKHCIEHHUE TOMOJIOTOB
O0enzona. IlpeacraBiaeHue o0 OpPHEHTUPYIOIIEM JEUCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE alTKUIBHBIX paIUKaIoOB, KapOOKCHUIIBLHOM,
TUAPOKCUIIBHOM, aMWHO- W HHUTPOTPYIIBI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMHYECKUX CBOMCTB cTupona. [lomumepusarus ctupona. CrocoObl MONTyYeHUS U
MIPUMEHEHUE apOMAaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsrii ra3. [lomytHeie HedTsHbIe Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennsiii yrons u mpoayKkTel ero nepepadotrku. CrocoObl nepepaboTku HePTH:
MEPEroHKa, KPEKUHI (TePMHUYECKHUM, KATAIUTHYECKUW), pUPOPMHHT, MUPOJIU3.
[TponykTel mepepaboTku HEPTH, KX TPUMEHEHUE B TPOMBITINICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIE€BOAOPOAOB.

DNEeKTPOHHOE CTPOEHUE TaJOrEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMElIeHUs TajoreHa Ha THUAPOKCOrPYyIIly, HUTPOTrPYIIY, I[MAHOTPYIIILY,
aMmuHoOrpymnmy. JleiicTBue Ha TrajJOoreHnporu3BOAHBIE BOJHOTO M CIHMPTOBOIO
pactBopa mi€nouyn. B3anmopaeiicTBUe OUTrajloreHalKaHOB C MarHhUeM M IIMHKOM.
[lonsitue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanue



raJlOreHNPON3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HX MpPEeBpalICHUH:
n3yueHue (U3NYECKUX CBOUCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peaKkiuil  yriieBOJOPOJOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpPOMHON WU
HMOJHOW BOJBI, pPacTBOpa IMEepMaHTaHaTa Kajus, B3aUMOJICUCTBUE alleTUJIEHA C
aMMHa4YHBIM pacTBOpoM oOkcuua cepedpa(l)), kadecTBeHHOe OOHapyKEHUE
yriepoja W BOJOPOJa B OpPraHWYECKUX BEIIECTBaX, IOJydeHUE HITHICHA U
M3YUYEHUE €ro CBOMCTB, O3HaKOMJIeHHE C KoyuekiusMu «HedTb» u «Yromby», ¢
oOpa3liaMud  IUIACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
yIJI€BOJIOPOJIOB U TaJIOTSHIIPOU3BOIHBIX YTJIEBOJIOPO/IOB.

Kucaopoaconepskaniue opranudeckKue coeJHHEHUS.

[Ipenensubie ogHOaTOMHBIE cnupThl. CTpoeHHE MOJIeKyl (Ha mpuUMepe
MEeTaHoja M JTaHoja). ['oMosjoruueckui psjg, obmas dopmyna, H30MepuUs,
HOMEHKJIaTypa u  kiaccudukarus. Dusnueckue CBOWCTBA  MPEETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJIOpoJHBIE CBSI3M MEXAy MOJIEKyJIaMH CIUPTOB.
XUMHUYECKHE CBOWCTBA: pEaKIMu 3aMCIICHMs, JerujpaTaiid, OKHCIICHHUS,
B3aUMOJICCTBHE C  OpPraHWYECKMMH W  HEOPraHMYECKUMM  KHUCJIOTaMH.
KauecTBeHHast peakiusi Ha OJJHOATOMHBIC CIIUPTHI. JlelicTBHE ATaHONIa U METaHOJa
Ha opraHu3Mm uenoBeka. CrmocoObl TMOMyYeHHUs] W TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (HU3UUECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaToMHbBIE CHHUPTHI — ATHICHIVIMKOJIb M TiHlepuH. Dusznueckue u
XUMHYECKUE CBOMCTBA: PEaKIMM 3aMEIEeHHs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHWYeCKMMHU KHUCJIOTaMM, KAa4eCTBEHHas peakius Ha MHOTOAaTOMHbBIE
cupthl. [lpencraBnenne o MexaHHW3ME pPEAKIUN HYKICO(DHUIBHOTO 3aMEIICHHS.
HleiictBue Ha opranuzM denoBeka. CrmocoObl TOJNY4YeHHS] W TMPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYINbI, B3aUMHOE BIHUSHUE THAPOKCOTPYIIBI U
O6enzonbHOTO simpa. Pusmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XUMUUYECKHX
cBoiicTB (enona. KayectBeHHwie peakiuu Ha QeHon. TokcuyHOCTh (heHona.
CrniocoObl monrydenus u npumeHnenue ¢penomna. Genondopmanbaeruinas cMoa.

KapOoHunbHbIE COETMHEHUS — alIbJIETHIBI M KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIbHON TPYNIbl. ['OMOIOTHYECKHe PsAbl albJETHI0B U KETOHOB, OO0IIas
dbopmymna, m3omepusi U HOMEHKIaTypa. Du3ndeckne CBOWCTBA aTbJACTUIOB U
KEeTOHOB. XMMHUYECKHE CBOMCTBAa  albJETUJIOB U  KETOHOB:  pEaKluu
npucoeanHeHnsa. OKUCIEHUE albJErUI0B, KAYECTBEHHBIE PEAKIIMU Ha aJIbJACTHU/IbI.
Cnoco0bl NoJy4eHus: ¥ MPUMEHEHUE albJAETUA0B U KETOHOB.

OIHOOCHOBHBIC MpeIeTbHBIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30oMepust u HoMeHkIaTypa. dusnueckue cBOCTBa
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKyJIaMH KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHBIC CBOWCTBA,



peakuus HTepuUKalLMU, PEaKIUH C YYacTHEM YIJIEBOJAOPOJHOIO paJuKaa.
OcoOEHHOCTH CBOMCTB MYypaBbMHOM KHUCIOTHL. [loHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CJOXHBIX 3pupax. MHorooOpa3ue xkapOOHOBBIX KHUCIOT.
OCcOOEHHOCTH CBOMCTB HENpPEIENbHBIX U apOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJbMUTUHOBAs, OJIEMHOBAs, JUHOJIEBAS,
JIUHONIeH08as KUCIIOThL. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['oMonoruueckuit psia, obmwas dopmyrna, HU30MEpUs U
HOMEHKJIaTtypa. Pu3nyeckne M XUMHYECKHE CBOWCTBA: THUIPOJWA3 B KHUCIOW M
IEIIOYHOU CPELE.

Kupsi. Ctpoenue, puznueckrue U XUMUYECKHE CBOMCTBA )KUPOB: THAPOJIU3 B
KUCTION U 11esiouHoi cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COAEPKAIIMX OCTATKH
HEMpeeIbHBIX KUPHBIX KUCTOT. JKUPHI B MPUPOJIE.

MpbL14 Kak cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIeHCTBUE.

O6mas xapakrepucTuka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TU-
U mojucaxapuibsl). MoHoOcaxapuIbl: TJIOKO3a, (pykTo3a, rajiakToza, pubdo3a,
ne3zokcupu6o3a. dusnyeckue CBOMCTBA M HaxokiaeHHe B npupoge. dorocunres.
XMMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMH C YYaCTHEM CIHUPTOBBIX U aJIbJIETUAHON
rpynn, CIOUPTOBOE W MOJOYHOKHUCIOE OpokeHue. I[lpumeHeHue TrioKo3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH Oopranu3Ma. Jlucaxapuasl: caxaposa, MajabTo3a M
nakro3a. BoccTtanaBiuBarolye U HEBOCCTAHABIMBAIOLIME AUcCaxapuabl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupone u npumeHenue. [lonucaxapuapl: kpaxmard,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYJ Kpaxmana, TJIMKOT€Ha U
neunono3el.  dusnueckue CBOKCTBA KpaxMmajia W LEJUII0JIO3bl. XHMHUYECKHE
CBOMCTBa Kpaxmajia: THMApPOJIU3, KAa4eCTBEHHAs peaklUHs C HOJOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJNIO3BI: TUAPOIU3, ModydeHue 3pupoB nemtono3sl. [lonsrtue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUsI BEIIECTB M HUX IPEBPALLICHUI:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJAE, B3aUMOJEHCTBHE 3TAHOJIa C HATPHUEM,
OKHCJIEHHUE 3TUJIOBOTO CIHPTA B albJIeTU]] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTA JUXPOMATOM Kaiisl (BO3MOKHO HCIIOJIb30BaHUE
BHUJIECOMATEPUATIOB), KAYECTBEHHBIE pPEAKIMH Ha albJIeruibl (C TUIAPOKCUIOM
muammuHcepebpa(l) u  rugpokcumom  Mmenu(ll)), peakmus rauMnepuHa €
ruapokcuaom Menu(ll), xumuyeckue cBOICTBA pacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIOKO3bl ¢ ruapokcuaom menu(ll), B3aunmoneiictBue
KpaxMajia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/iady 1Mo TemMaMm «CHupThl U
denonby, «KapooHoBbie KUCTOTHI. CIOXKHBIE dPUPHD).

A3oTcoaep:kaniue OpraHu4ecKue coeJMHeHusl.

AMUHBI — OpraHWYeCcKHe MPOU3BOAHBIE amMMuaka. Kimaccudukarus aMuHOB:
amudaTHYeCKUe ¥ apOMATHYECKHE, IePBUYHBIC, BTOPHYHBIE W TPETHYHBHIC.
Ctpoenne monekyn, obmas Gopmyina, u3oMepusi, HOMEHKIATypa U (PU3HUECKHE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anu(aTUUECKUX aMUHOB: OCHOBHBIE CBOMCTBA,



AJIKUJIMPOBAHUE, B3aMMOJCHUCTBUE MEPBUYHBIX AMHUHOB C a30THUCTOM KHUCIOTOM.
Counu aIKunaMMOHUA.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHuiauHa. B3auMHOe BIMSIHUE TPYIINT aTOMOB B MoJIeKyJie aHminHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWiuHA. KadecTBeHHBIe peakiuu Ha aHUIUH. CrocoObl
MOJIydyeHUuss W TpuMeHeHue anudartuueckux amMuHoB. l[lomydeHue aHuiIvMHA U3
HUTpOOEH301a.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTaelbHbIe TPEACTaBUTEIN O-
AMUHOKHCJIOT:  TJIMIMH, adaHuH. @usnueckue CBOHWCTBA  aMUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKUCIOT Kak aM(OTEepHBIX  OpraHMYeCKUX
COCIMHEHUN, peaKklus TMOJUKOHJCHCAIINN, O00pa30BaHUE TENTUIHONW CBSI3H.
buonorndeckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 TIETITHUIOB.

benku kak mpupoaHsle moaumepbl. llepBuyHas, BTOpUYHAS U TpPETUYHAs
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JACHATypalus,
KaueCTBEHHBIE PeaKIMK Ha OCJIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
pacTtBopeHue OENKOB B BOJIe, JeHATyparusi OCTKOB MpHU HArpeBaHUU, IIBETHHIC
peakiuu Ha O€JKW, peIIeHHE OHKCICPUMEHTAIBHBIX 33aJad 10 TeMaM
«A3oTcoaepkaiye OpraHWYEeCKHUE  COCIUHCHHS» | «PacniozHaBanue
OpPTraHUYECKUX COCTUHCHHIN.

BricokomoJieKyJIIpHBbIE COeIMHEHUS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNH, CPEAHSAS MOJIEKYJIApHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYJSPHBIX COCOUHEHUU —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALUS.

[TonumepHbie Matepuanbl. I[lmactmacchl (MOJUATUIIEH, MOJHUIPOIUIIEH,
NOJMBUHWIXJIOPU,  TOJHCTHPOJ, TOJUMETUIMETAKpUIaT, TOJIMKapOOHATHI,
noJim3TUIICHTepeTanaT). Y Tunuzaius u nepepadoTKa IiacTUKa.

DnacToMepsl: HaTypaJbHBIN KayuyK, CUHTETUYECKHE Kay4yKH
(6yTamrueHoBBIN, XJIOPOIPEHOBBIN, H30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIlPOH U JIaBCaH).

[Tonumepsl CHEUUATIBHOTO Ha3HAYeHUs (Tediion, KeBJap,
AIIEKTPOIPOBOIAIIME TTOTMMEPHI, OMOpa3iaraeMble TTOJTUMEPHI).

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
KaydyyKOB, pEIIEHUE JKCIEPUMEHTAIBHBIX 3a1ad 1o TeMme «Pacmno3HaBaHue
MJIACTMACC U BOJIOKOH).

Pacuérnbie 3anaum.

Haxoxxnenue MonekynsspHOH (QOpMYyNBl OPraHWMYECKOrO0 COCIWHEHHS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXO0XJICHHUE
MOJEKYISIpHOM (OpMYJIbl OPraHUYECKOrOo COEAUMHEHUs 10 wmacce (00BEMY)
MPOAYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB



peaKkluud W/WIM HCXOJHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYyIIbl
OpraHMYeCKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHMX CBOMCTB WM CIIOCOOOB
[IOJIy4YE€HUsA, OIPEHEICHUE MOJH BBIXOJA MPOAYKTa PEAKLUU OT TECOPETUYECKHU
BO3MOXKHOT'0.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 kmacce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHME KaK OOLIUX ECTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Me ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, rUnoresa,
TEOpHUs, 3aKOH, aHajIu3, CHUHTE3, Kiaccudukaius, HaOIOJEeHUE, H3MEpEeHue,
JKCIIEPUMEHT, MOJIEJIb, MOJICJIIMPOBAHUE.

®uszuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYIa,
HSHEPreTUYeCKUid YpOBEHb, BEIECTBO, TeEJNO, O0BbEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (U3MYECKUE BEIUYMHBI, €IUHUIBI H3MEPEHUs, CKOPOCTb, JHEPIHs,
Mmacca.

buonorusi: kmerka, opraHusM, S3KocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOoTpOdHBIH THUI NUTaHUs, OpOKEHHE,
doTtocuHTE3, JbIXaHWE, OENIKHU, VYIIAEBOJIbI, >KUPBI, HYKICMHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpa¢usi: none3Hple HCKONIAEMbI€, TOILIIUBO.

TexHomorus: MNUILEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTAHUSA,
MOIOIIHE CPELCTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX sziep. XuMU4yeckui sneMmeHT. M3otonsl. CtpoeHue
AIEKTPOHHBIX 00O0JI0YEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUE YPOBHHU H
noaypoBHH. ATOMHBIE opOuTanu. Kinaccubukanus XuMudecKux 31eMeHTOB (S-, -,
d-, f-snmementsl). PacmpenmencHue JIIGKTPOHOB TIO0 aTOMHBIM — OpPOHTAIISIM.
DNeKTpOHHBIE KOH(MUTYpAllMH aTOMOB JIEMEHTOB MEPBOTO—4E€TBEPTOTO MEPHOIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHHH, JIEKTPOHHBIE KOH(MUTYpallud HOHOB.
DNEeKTPOOTPUIATEIBHOCTb.

[Iepuonnueckuii 3akoH u Ilepronnueckas cucremMa XUMUYECKUX SJIEMEHTOB
J.. MenneneeBa. CBsA3b MEPUOJUYECKOr0 3aKoHAa U Ilepuoanueckoi CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB MO TpyndnaMm ¢ I[epuojaM. 3Hay€HUe
nepuoauueckoro 3akona /[.M1. Menneneena.

Xumuyeckas CBsSI3b. BuAbl XMMHUYECKOW CBA3U: KOBAJEHTHAs, HOHHAS,
MeTajndeckas. MexaHu3mbl 00pa30BaHUs KOBAJEHTHOM CBsI3U: OOMEHHBIM U
JOHOPHO-AKLENTOPHBIN. DHEPrus U JynHa cBs3u. [[oasapHOCT, HAIPABIEHHOCTD U



HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHele cBs3u. BopopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOICUCTBYS.

BaneHTHOCTP ¥ BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUM
AJIEMEHTOB BTOPOTO MIEPUOAA).

[IpencraBneHre 0 KOMIUIEKCHBIX cOeNMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILUIEKCOOOpa3oBaTeilb, JUTaHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIMHEHUH.
IToHATHE 0 KOOPAMHALIMOHHON XUMUMU.

BemiectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUsSA.  THIIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonsaTue o nucnepcHbix cucremax. MctuHHble pacTBOphl. IIpeacraBienue o
KOJUIOUJHBIX pacTBopax. CrnocoObl BBIpKEHHUSI KOHIICHTpAIlMM PacTBOPOB:
MaccoBas J0Jisl BEIIECTBAa B PACTBOpPE, MOJISIpHAsA KOHILIEHTpauus. HacblllieHHbIE U
HEHACBIIIEHHBIE PACTBOPbI, pACTBOPUMOCTh. KpucTamioruaparsl.

Knaccuduxaiys u HOMEHKIaTypa HEOPraHUUECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX NMPEICTABUTENICH HEOPraHUUYECKUX BEIIECTB.

Knaccuduxanuys XuMUYECKUX peakivii B HEOPraHUYECKOW M OpPraHU4YeCKOu
XUMUM. 3aKOH COXPAaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHEHMS U TMPEBpAILCHUS
SHEPIUM MPH XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUS.

CKOpOCTh XMMHUYECKOM peakiiu, €€ 3aBUCUMOCTb OT Pa3INYHbIX (PAaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHble peakiuu. Karanus u katanu3aTopsl.

OO6patumMble U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBeCcHsS. DaKTOphI, BIUSIOIIME HA IOJOKEHHE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYpPA, AABICHUE U KOHLEHTPALUH BEIIECTB, YYACTBYIOLIIUX B
peakuuu. [Ipunmun Jle [latenbe.

Onexrponutuyeckas auccouuanus. CuiibHble H claOble 3JIEKTPOJIUTHI.
Crenenp gucconumanuu. Cpena BOJHBIX pacTBOPOB: KHUCJIOTHAsl, HEWTpasbHasl,
nienouHasi. Bomopoaunsiii nokazarens (PH) pactBopa. I'maponus coseit. Peakuuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnutenb U BOCCTAaHOBHUTENb. IIpolecchl OKUCIEHHS W BOCCTAHOBIICHHS.
Baxueiiime OKWUCIUTENIM U BOCCTAaHOBUTEIU. MeETOJ 3JIEKTpOHHOIro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
pa3oKEHUE MEPOKCHAA BOJOpPOAA B TMPUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTAJTIMYECKUX PEIIETOK, TPOBEACHUE pPEeaKMii HOHHOTO 0OMEHA, OIpeeeHue
Cpeapl PacTBOPOB C IMOMOIIBIO HHAWKATOPOB, HU3YUYEHHUE BIWSAHUSA Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOW pEaKIUH W TIOJOXKEHHE XUMHUYECKOTO
pPaBHOBECHSL.

Heoprannuyeckasi Xumusl.

[Tonoxenne HemeraimioB B llepuogumueckol cucremMe XUMHUYECKHUX
sanementoB /.M. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI UX aTOMOB. Du3nyeckue



CBOMCTBA HEMETAIJIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bonopon. Ilonmydyenue, ¢gusnueckue M XMMHUYECKHUE CBOMCTBA: PEAKIUU C
METaJylaMd W HEMETaJUIaMU, BOCCTAHOBUTEJIBHBIE CBOWCTBA. [ MAPUIBL
TormnuBHBIE 2JIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, crnocoObl MoJydeHus, (HU3UYECKUE U
XUMUYECKHE CBOMCTBA. ['amoreHoBomopoabl. Baxuelme KuciopoacoaepKaime
COoeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIE CIIOCOOBI MOJYUYEHUS
rajoreHoB. [[pyMeHeHne TajJoreHoB U UX COEAUHEHNM.

Kucnopoa, o3on. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TMOJYYEHUS
kucioposia. duznueckue U XUMUYECKHE CBOWCTBA U MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MOJNy4eHUs, (uznueckue u
xumuyeckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepuuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOWCTB
cepHoil KucnoThl. [IpumeHeHune cepol U €€ CoeTMHEHU.

Azor. Haxoxaenue B mpupoae, CrmocoObl MONy4YeHHs, (U3MUECKHE WU
XUMUYECKHEe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTast U a30THAsI
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €r0 COCJIMHECHUIN. A30THBIE yIO0OpEHUSI.

®ochop. Haxoxnenue B mpupoje, CHOcOObl MONY4YeHHs, (PU3NYECKHUE U
xumuueckue cBoicTBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenme ¢ocdopa u ero coenunenuit. DochopHbie
yI00peHUs.

VYrinepon, HaxoxkAeHHE B Npupone. AJIIOTPONHBIE  MOIUGUKAIIH.
dusnyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTHIX BEIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcua yrimeponma(lV), yronbHas kuciora u €€
COJIM. AKTHBHPOBAaHHBIN yroyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, OOPAa30BAHHBIX YTIIEPOJIOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MONydeHUs, (PU3NYECKHE |
xumuyeckue cporictBa. Oxcun kpemuusA(lV), xkpeMHHeBasi KUCIOTAa, CUIIUKATHI.
[Ipumenenue kpeMHUs U ero coequHeHuil. CTekno, ero nNojiy4eHue, BUJIbl CTEKJIA.

[Tonoxenne mMetaiuioB B Ilepuoanueckor cucteMe XUMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX O00JIOYEeK aToMOB MeTauioB. OOrmume
¢usnueckre cBOMCTBa MeTaIoB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CnuiaBbl METALIIOB.

DONEeKTPOXUMUYECKUN psif  HampskeHuid wMetaiwioB. OOmmue  crnocoObl
MOJTyYEHHUS METaJJIOB: TUAPOMETAILTYPIrUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UH.



O6mass xapakrepuctuka metamwioB |A-rpynnsl [lepuoanueckoit cuUCTEMBI
XUMUYECKUX 7dJieMeHTOB. Hatpuili u kanuii: mnonyudeHue, ¢(UMYECKHE U
XUMHYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHUI.

O6mas xapakrepuctuka MetamuioB |lIA-rpynmer Ilepuoguyeckoil cucTemsl
XUMUYECKUX DJJIEMEHTOB. Maruuii M KaiblUi: TmoJydeHue, QPU3NYEeCKue u
XUMHYECKUE CBOMCTBA, NPUMEHEHHWE MPOCTHIX BEUIECTB M HX COEJUHEHUH.
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANIOMUHUIN: TTONTy4eHHe, (PU3NUECKUE U XUMUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTOTO BEIECTBA M €ro coeAuHeHuil. AMQOTepHble CBOHCTBa OKCHAA H
TUAPOKCUJIA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aJIFOMUHUSL.

OO6mast xapakTepucTuka MeTaioB moOouHbix mnonarpynn (b-rpymnm)
[lepronnyeckoit CUCTEMbI XUMUYECKUX IJIEMEHTOB.

duznyeckue U XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHuil. OKCuapl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl 1 Auxpomatbl, HUX
OKHUCJIMTENbHBIE CBOICTBA. [lonydueHne u nmpumMeHeHne Xxpoma.

duznyeckue W XMMHYECKHE CBOMCTBa MapraHiia M €ro COeAMHEHHIA.
Baxueiimue coeaunenuss wMapranma(ll), wmapranua(lV), wapranna(VI) u
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbBIE CBOMCTBA.

duznyeckue U XUMUYECKHUE CBOMCTBA >KeJie3a U ero coeauHeHuil. OKCHbI,
ruapokcuanl u conu xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHHUE Kee3a
U €TO CIUIaBOB.

duznyeckue U XUMHUYECKHE CBOICTBA Meau U e€ coeanHenuil. [lonyyenue u
NpUMEHEHHE MEeIH U €€ COSTMHEHHM.

Huuk: monydyenue, (U3MYECKUE U XHUMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOICTBa OKCHJAa U THAPOKCUIA [IMHKA, THAPOKCOKOMILIIEKCHI ITMHKA. [I[puMenenue
[IMHKA U €T0 COEIUHEHU.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHUS BEIIECTB M HMX NPEBPAICHUN:
u3ydeHrne oOpaslloB HEMETAJJIOB, TOpeHHe cephl, gocdopa, xkejaeza, MarHus B
KUCTIOPO/Ie, H3yYeHHE KOJUIeKIUU «MeTamibl U CIUIaBbD», B3aUMOJICHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETBHBIX METAJUIOB C BOJOWM (BO3MOYXKHO HCIOJIb30BAHHE
BHUJICOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M JKEJIe3a C PacTBOpaMU KHCIOT U
11eJI0YEH, KAYECTBEHHBIE PEAKLIMY HA HEOPTaHUYECKHE aHUOHBI, KATHOH BOJIOPOJA
YU KAaTHOHbl METAJJIOB, B3aUMOJEWCTBHE THJIPOKCHUAOB AIIOMHHHMS W LHHKA C
pacTBOpaMH KHCJIOT M ILEJ0YEH, pelIeHUe SKCIEPUMEHTAIbHBIX 3aa4 110 TeMaM
«[amorensl», «Cepa u e€ coeguMHEHUA», «A30T U (HOocPop U HX COCAMHEHUSN,
«Mertasuisl IJIaBHBIX NOArPyNID», «MeTamibl TOOOYHBIX MOATPYII.

XUMHUSA U KU3Hb.

Ponp xumMuu B o0ecrieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAyyHbIX METOJAax II0O3HAHWA U METOAOJOTMU HAYYHOTO HCCIEAO0BAHMS.
HayuHble NpuHIUITBI OpraHU3alMil XUMHYECKOT0 IPOn3BoACTBA. [[pOoMBIIIIEHHbIE
CHOCOOBI MONYYEHUS] BaKHEHIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIJIOThI, MeTaHoJa). [IpoMbIlIeHHbIE CITOCOOBI MOIYYEHHSI METANIOB U



CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH Cpelbl U €ro IMOCIEACTBHS.
Ponp xumuu B o0ecrieueHnH YHEPreTuIecKoil 0€30MacHOCTH.

XumMHus U 340poBbe uenoBeka. JlekapctBeHHble cpexactsa. Ilpasuia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Ponb XuMuu B pa3BUTUHA MEAULIMHBI.

XUMUSI TIUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEeBbIe H00aBKU. Poib xumuu B
oOecreyeHuy NUIIeBoi 0€30MacCHOCTH.

Kocmernueckue u mapdromepnsie cpenactsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEAHEBHOMU
KU3ZHU.

XUMHSI B CTPOUTEIHCTBE: BAXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (I[EMEHT,
OCeTOH).

XuMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHBIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl aiist 3nekTpoHuky. HanHotexHonoruu.

PacuétHrie 3agaun.

Pacuérel: Macchl BemiecTBa WM 00BEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WIW O00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKkiuu, €CIM OJHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONPEAEIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJM W MOJISIPHOM
KOHLIEHTPAllMM BELIECTBA B PAcTBOPE, JOJIM BBIXOJA NPOAYKTAa pEAaKLUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYeHUH oOmed
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBISIETCS Yepe3 UCIOJIb30BaHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK ¥ MOHITHH, MPUHATHIX B OTACIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mume ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUuUKaIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

®usnka: Marepusi, MHUKPOMHUp, MaKpOMHUpP, aTOM, D3IJIEKTPOH, HPOTOH,
HEUTPOH, HOH, U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHME BEIIEeCTBA, HJIICATBHBIN Tas,
¢du3nUecKre BEIMYNHBI, €TMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTabonm3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MTOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHomorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprus, CTPOUTEIbHbIE
MaTepHUaibl, CEIbCKOXO35MUCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBIILIEHHOCTb,
dapmarieBTHUECKAS MIPOMBIIUIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKUX



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



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA YTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTU M CAMOOIIPEAEIEHUIO; HATMUYNE MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMSI; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD LIEJIU U CTPOUTH
’KU3HEHHBIE TUIaHBbI.

JIMYHOCTHBIE pe3yJibTaThl OCBOEHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JeTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAaMeTa «XHUMHS» OTpa)karoT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOydaromuxcs B Mpoliecce peaan3aluud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

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

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI JIPYTUX MPU aHAIH3E PA3TUYHBIX BUJIOB YU4EOHOU NeATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€UYECTBEHHON XMMUM;

YB)KEHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUUYECKOTO
MPUIOKEHHUSI XUMHH, OCO3HAHUSI TOrO, YTO JAHHbIE HAaYKH €CTh pe3yJbTar
JUIMTENbHBIX ~ HAaOMIOJICHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

UHTEpEeCa U II03HABATEJIbHBIX MOTHMBOB B IMOJYYEHUH U MOCIEAYIOUIEM
aHanu3e MHQOpMaLUU O MEPEIOBBIX JTOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOMU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOr0 MIOBEICHHUS;



CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE M MOCTYNKH CBOMX TOBApHILEH C
MO3ULUNA HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro o0pa3a JKU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOILIEHHUSI K COOCTBEHHOMY (DHU3UYECKOMY U
NCUXUYECKOMY 3/I0POBbIO;

coOmoieHus mpaBuwil Oe30macHoro oOpalleHusi C BellecTBaMu B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOM AEATENbHOCTH;

NOHMMAHUS I[EHHOCTH TMPaBWJI HWHIUBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIKX 3JOPOBbIO U JKU3HU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrnoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HMCCIE0BATENbCKOM
JESATENbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW W  JOPYrUX BHAAX
NEeSITEbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEUICHWHW NPaKTUYECKUX 3ajad
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YYEHHUIO MPOQECCUil pa3iuyHOro poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHS IPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHUS K TPYLY, JIOISAM TpyAa U pe3yJibTaTaM TPYJIOBOW N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYalbHON TPaeKTOPUH
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3anuu COOCTBEHHBIX IKH3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEeH 00IIIeCTBA;

6) 3K0J10rN4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH LEJIECOO0PA3HOro OTHOUIEHUS K MPHUPOJIE KaK HCTOYHHUKY
CYILLECTBOBAaHHUS KU3HU HA 3eMIIE;

NOHMMAaHUS TJ00ATbHOIO XapakTepa HKOJIOTMYECKUX MpoOseM, BIUSHUS
SKOHOMMYECKUX MPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLIMAIBHOM CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCHOJb30BAHUS JOCTHKEHUM XUMHUU IS
pELIeHNs BOIIPOCOB PallMOHAIBHOTO MPUPOI0NO0JIb30BAHMS;

AKTUBHOI'O HEOPUATUA JCHUCTBHUM, MPHUHOCAIIMX BpEd OKPYKAIOIIEH
NPUPOJTHON cpele, YMEHHUs MPOTHO3UPOBATH HEOJIArONMPUSTHBIE SKOJIOTHYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX AEUCTBUI U IPEIOTBPAILATH HX;

HAJIM4YUs Pa3BUTOT0 3KOJOTMYECKOr0 MBIIIIEHUS, SKOJIOTMUYECKOW KYJIbTYpBHI,
OIbITa NEesATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B IIO3HABATEIbHOM, KOMMYHHKATUBHON M COLMAIBHOMN



MPAKTUKE, CIOCOOHOCTH W YMCHHUS AaKTUBHO TPOTHUBOCTOSTH HJICOJIOTHH
xemo(poouwu;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyK{ U OOIIECTBEHHOMN MPAKTHKU;

NMOHMMAHHUS CHENU(DUKA XUMUU KaK HayKd, OCO3HaHHS €€ poiu B
(bOpMHUPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIINUICHHS, CO3JaHUHU IEJIOCTHOTO
MPEICTABICHUS 00 OKPY)KAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHUH MpoOJeM COXpaHCHUS
IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
IMUBUJIM3AMA: B €€ TyMaHUCTHYECKOW HANpaBJIICHHOCTH W BAaXXHOHW pOJM B
CO37aHMM HOBOW 0a3bl MaTepHUALHOW KYJbTYPHl, B PEIICHUU TJIOOAIBHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUS UYEJIOBEUYCCTBA — CHIPHEBOM, JYHEPreTUUYECKOM,
IUIIICBOW M SKOJIOTHYECKON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, 00CCIICUCHUH
YCIIOBUH YCTICIITHOTO TPYJa M 3KOJOTHYECKH KOM(POPTHOH JKM3HU KaXKJOTO 4YjcHa
00I11eCTBa;

€CTCCTBCHHO-HAYYHOW TI'PaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
NO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCITOJIb30BaTh
noJydaeMble 3HaHMS JIJIS aHaJIM3a U OOBSICHCHUS SBJICHUN OKpPYXAIOIIEro MUpa |
POUCXOAAIINX B HEM H3MEHEHUH, YMEHUS JiesiaTh 000CHOBAaHHBIC 3aKITIOYCHHS HA
OCHOBE HAyYHBIX (AKTOB ¥ UMEIONIMXCSA JaHHBIX C MEJIbI0 IONXYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO, HCCIICIOBATEIILCKON A TEILHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENpPEephIBHOMY OOpa3oBaHUIO W
caMo00pa3oBaHUIO, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW IO XHMHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSAM TpyAa B Pa3audHbIX cdepax nmpodeccrnoHaaIbHON
JIeSITETHbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJIbTaThl OCBOEHHUSI MPOrpaMMBbl [0 XMMUH HAa YpPOBHE
CpeIHero oo1ero o0pa3oBaHus BKIIOYAOT:

3HAYUMBbIE InI: dbopmupoBaHus MHPOBO33PECHUSA 00yJaroIuXxcst
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE MOHSITHS, OTPaKArOIIHe
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHENUPUKY METOJO0B TO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SABJICHUE,
MpoIece, CUCTeMa, HAYYHBIA (PaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIe0OBaHUE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);



YHUBEpPCAJIbHbIE Y4e€OHbIE IEHCTBUS (IMO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne (dbopmHpoBaHUE (G yHKUHOHATIBHON
IPaMOTHOCTH U COLIMAIIBHOM KOMIIETEHIIMHM 00YyYaroIUXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BATh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHbIE yueOHBIE
JNEUCTBUS B II03HABATEIILHON U COLIMATILHOU IIPAKTUKE.

MeranpeaMeTHple pe3yiabTaTbl OTPAXKarOT OBJIALCHUE YHUBEPCAIbHBIMU
y4e€OHBIMM  TIO3HABATEJIbHBIMA, KOMMYHUKATHUBHBIMH U  PETYJIATHUBHBIMU
JNEUCTBUSAMU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30BbIe JJOrHYecCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYNIHMpPOBAaTH M aKTyaJu3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpeNeNATh 1NN JACSATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHXKEHUS, COOTHOCHUTh PE3YJIbTaThl ICSITEIBHOCTH C TTOCTABICHHBIMU LIEIISIMU;

UCIIOJIB30BaTh TPU OCBOCHUU 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHS:
BBIICJISITh XapaKTEPHbIC MPU3HAKKM TMOHSITUH M YCTAHABJIMBATH HUX B3aMMOCBS3b,
UCITIOJIH30BaTh COOTBETCTBYIONINE MTOHATHS JIJII OOBSICHEHHUS OTACIBHBIX (PAKTOB M
SIBJICHUM;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KJIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHABIIMBATh TMPUYMHHO-CIICICTBEHHBIE CBSA3UM MEXKAY H3yYaeMbIMH
SIBJICHUSIMH,

CTPOUTH JIOTMUECKHE pACCyXJIeHHUs (MHAYKTHBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHUS;

IPUMEHATH B IPOIECCe TO3HAHMS HCIOJb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMHUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢opMmysa, ypaBHEHHE XHUMHYECKOMN
peaKkIuu — IPU PCEIICHHH Y4YeOHBIX ITO3HABATEIBHBIX M IMPAKTHYCCKUX 3aj1ad,
MIPUMECHSITh Ha3BaHHBIC MOJCIIBHBIC MPEICTABICHHS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4aeMbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAaMHM METOJ0OB HAyYHOI'O MO3HAHUSA BEIIECTB M XMUMHUYECKHX
peaKiuu;

(dbopMyITHPOBATH MEJIH U 33J1a91 HCCIICIOBAHMS, UCITOIh30BaTh ITOCTABICHHBIC
U CaMOCTOSITEILHO C(HOPMYIMPOBAHHBIC BOMPOCHI B KauyeCcTBe HMHCTPYMEHTA
MTO3HAHUS W OCHOBBI JIJIT (POPMHPOBAHMS THIIOTE3BI MO MPOBEPKE MPABMILHOCTH
BBICKA3bIBACMBIX CYXKICHUI;

BJIAJCTh HABBIKAMH CaMOCTOSITCIBHOIO IUIAHHPOBAHHWS M  TIPOBEIACHUS
YYECHUUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIO/IaTh 32 XOJAO0M
mpoIecca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €r0o pe3ysbTaT, (popMyaupoBaTh



000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIETAHHON padoTe;

NpUOOpETaTh OMBIT YYEHUYECKOHM MCCIEAO0BATENBCKOM M  MPOEKTHOM
NEeSATENbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
IIOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad, IPUMEHEHMIO pa3IMYHbIX
METOJOB ITO3HAHMUS.

3) pabora ¢ unpopMmaumeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHHMKAX HMHPoOpMauuu (Hay4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHaIM3upoBaTh MH(OPMAIUIO Pa3IMYHBIX BUJIOB U (OpM
peACTaBIECHUSA, KPUTHYECKHU OLICHUBATH eé JOCTOBEPHOCTD "
HEMPOTHUBOPEYUBOCTE;

(GopMynHpoOBaTH 3aMpOChl U MPUMEHATh PA3IMYHbIE METOABI MPHU TOUCKE U
orbope wuHPOpMaLMM, HEOOXOJMMOM Il BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

npUOOpEeTaTh OMNBIT MCIOIB30BAHUSA HHPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Tpe/ICTaBICHUS
uHbopMaIK (CXeMBbI, FpapuKU, JUarpaMMbl, TAOTUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
XUMHUYECKOM HH(OpManMen: MNpUMEHITh MeXIpeaMeTHble ((pu3ndeckue WU
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, pOpMYJIbl, aO0OpeBUATypbl, HOMEHKIATYPY;

HCITIOJIB30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTH.

KomMmyHuKkaTHBHBIE YHUBepcaIbHbIE YUeOHbIe 1eficTBUS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B X0 JUaora U/ uiu
JTMCKYCCHH, BBICKA3bIBATh UJICH, POPMYITHMPOBATH CBOU MPEI0KCHHS
OTHOCHUTEIIBHO BBITIOJIHEHUS MPEIJI0KEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMCH pe3yJbTaTOB II03HABATEIbHON JCATEILHOCTH,
MTOJTYYEHHBIX CAMOCTOSITEILHO T COBMECTHO CO CBEPCTHHKAMHM TIPH BHITIOJIHCHUHU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHIECKOW PabOTHI MO HCCICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaiu3aliuid y4eOHOro MpoeKkTa, U (HOPMYIHPOBATH BHIBOJIBI
0 pe3yJbTaTaM IMPOBEAEHHBIX HMCCIICJIOBAaHUN MyTEM COTJIACOBAHUS IO3WIIMH B
X0J1€ OOCYXKJIeHUSI U OOMEHA MHEHUSIMHU.

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

CaMOCTOSITEIPHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOK IO3HABATEIIBHYIO
NEATENbHOCTh, ONpenessiss €€ LeM W 3aJadyd, KOHTPOJUPOBATh U MO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATH MpEJJaraéMblii  aJrOpUTM JIEUCTBUUA TpU



BBINIOJIHEHUN YYEOHBIX M HCCJIEAOBATENbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM IOJYyYEeHHUS HOBBIX 3HAHUUA O
BELIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILIECTBIISITh CaMOKOHTPOJIb JEATEIPHOCTH HAa OCHOBE CaMOaHalIu3a H
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIbTATbHI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MMPOTPAMMBI 10 XUMUU HA yriayOJaEHHOM
YpPOBHE Ha YpPOBHE CpEJHEro oOIero oOpa3oBaHHsS BKIIOYAIOT CHEIU(UUECKUE
JUTSL Y9eOHOTO TIpeIMeTa « XUMHUS» HAYYIHbIC 3HAHWS, YMEHUS U CITOCOOBI ICHCTBHIMA
110 OCBOCHHIO, MHTEPIIPETAIIUN U MPEOOPA30BAHUIO 3HAHUWM, BHJIBI JIEATCILHOCTH
10 TIOJYYECHHWIO HOBOTO 3HAHWUS M MPHUMCHEHUIO 3HAHUN B Pa3IMYHBIX YUCOHBIX
CUTYaIlUsX, a TAKXKE B peabHbIX JKU3HCHHBIX CUTYAIUSAX, CBA3aHHBIX ¢ XUMuel. B
nporpaMMe TI0 XUMHU TPEAMETHBIC pe3ybTaThl MPEJCTABICHBI 10 T0JIaM
U3YYCHHSI.

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMHSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHWYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETHUYECKON U
MUIIEBOM O€30MaCHOCTH, B Pa3BUTUHM MEIHUIIMHBI, CO3JaHWM HOBBIX MaTEPHAJIOB,
HOBBIX HCTOYHHUKOB SHEpIuu, B o0ecIieyeHu palroHaILHOTO
IPUPOJIOTIONIB30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS M OOIIEH KYJbTYPHI
YeJIOBeKa, a TaKkKe OJKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOU CPEJIE;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraloIIUe MOHATUS — XUMUYECKUM 3JIEMEHT, aTOM, SJIpO U AJIEKTPOHHAs
obomouka aroma, S-, P-, O-aToMHBIC OpOWMTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, THOpUAW3alMsS AaTOMHBIX OpOWTaied, HOH, MOJIEKYIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENICHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIICPOIHBINA CKeJeT, (PyHKIIMOHAIbHAS
IpyIa, paadkan, CTPYKTypHbIe GopMylbl  (pa3BEPHYTHIE, COKpallEHHEIE,
CKEJICTHBIE), HM30MEpHsl CTPYKTypHass M TMPOCTPAHCTBEHHas (reoMeTphyueckas,
ONTUYECKasi), HW30MEPbI, TOMOJOTHMYECKUN Ppsifl, TOMOJIOTH, YTJIECBOJIOPOIbI,
KUCJIOPOJ- U a30TCOJIEpIKAIIME OPraHUYECKUE COEAWHEHHUS, MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIUHECHUSA; TEOPUH, 3AKOHBI
(nepuonuueckuit 3akon J[. M. MeHneneeBa, Teopus CTPOCHHSI OPraHMYECKUX
BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHCHUS
W TIpeBpAlllCHUS DSHEPTUM MPU XUMUYECKHX PEaKIHAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN S3bIK XMMHUHM, MUPOBO33PEHUECKUE 3HAHUS, JISKAIIUE B OCHOBE
MMOHUMAHUS TPUUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKUX SBJICHUMN; MPEICTABICHUS
0 MEXaHu3Max XHMMHUYECKUX PEaAKIHH, TEPMOIWHAMHYECKUX W KHHETUYECKHX



3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AUMHOM BJIMSIHUM aTOMOB U T'PYIII aTOMOB
B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHBIN 3pdexTrr, opueHTanTsl | u Il pona);
(paKTONOrMYECKUE CBEJIEHHUS O CBOWCTBAX, COCTaBe, MOJYYEHHMH U O€30MaCHOM
MCIOJIb30BAaHUM BAXKHEUIIMX OpPraHMYECKUX BEIIECTB B OBITY M NPaKTHYECKOU
NESATENbHOCTH  4YelloBeKa, OOMIMX  HAy4YHbIX MPUHLUUIAX  XUMHYECKOIrO
MIPOU3BOJICTBA (Ha MPUMEPE MPOU3BOJCTBA METAHOIA, TepepaboTKu HePTH);
c(OpMHUPOBAHHOCTh YMEHHI: BBISABJISATh XapaKTEpHbIE MPU3HAKU MOHSATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA MPHU
ONMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;
c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JUIsl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (OPMYIT OPraHUUYECKUX
BEIIECTB;

COCTaBIIATh YPAaBHEHUS XUMHMUYECKUX PEAKUUNA M PaCKpPbIBATh MX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUi  TMOCPEJCTBOM  COCTABIICHHMS
AJNIEKTPOHHOTO OallaHca dTUX peaklMi, peakuii HOHHOTO OOMEHa MyTEM
COCTAaBJICHUS UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUIA;

M3rOTaBIMBATH MOJIEIN MOJIEKYJI OPraHMYECKUX BEIIECTB ISl WILTIOCTPALlUU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTAHABIMUBATh MPUHAMIEKHOCTh M3YUYEHHBIX
OpraHWYEeCKUX BEUIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIeIEHHOMY
KJIacCy/Tpymie COEIMHEHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMAaTUYECKOU
Homenkiarype (IUPAC) u npuBoauTh TpUBHAIIBHBIC Ha3BaHMS JJIA OTACIIBHBIX
Npe/ICTaBUTENIEH OPraHMYEeCKUX BEHIECTB (ITUJICH, alleTUJICH, TOJYOJI, TJIULEPHH,
ATWJICHIJINKONb, (GeHos, (QopManmbAeTull, aleTajibJeru]l, aleToH, MypaBbUHAsd
KHCJIOTa, YKCYCHAs KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MaJbMUTUHOBAS KHUCIIOTHI,
TJIMIWH, aJaHuH, MalbTo3a, (pPyKTO3a, aHWIMH, TUBUHUJ, HU30TPEH, XJIOPOIPEH,
CTHUPOJI U APYTHUE);

c(OpPMHUPOBAHHOCTh YMEHHUS ONpPENENSATh BHJA XHMUYECKOW CBSI3U B
OpraHWYECKUX COEAMHEHUAX (KOBaJEHTHAasT M WOHHAas CBfA3b, G- U T-CBS3b,
BOJIOPOJHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHUS NPUMEHATH IIOJIOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. BytiepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOECHMUS;

chOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepU30BaTb  COCTaB, CTPOEHHUE,
¢usnyeckne W XUMHUYECKHME CBOWCTBA THUMHYHBIX MPEICTABUTENCH pa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIECTB: aJKaHOB, IUKIOAIKAHOB, aJKEHOB, aJIKaJUEHOB,
QJIKUHOB, apOMAaTUYECKUX YIJIEBOJOPOJAOB, CIHPTOB, AJIBJEIHJIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTHIX U CIOXKHBIX 3(PHUPOB, )KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHUCJIOT, OE€JIKOB, YIJIEBOJAOB (MOHO-, JU- U TOJIUCAXapPUOB),
WUIIOCTPUPOBaTh ~ IE€HETUYECKYKD  CBSI3b  MEXJAY HHUMH  YPaBHEHHUSAMHU
COOTBETCTBYIOILIMX XHMHUYECKHX pEAKUHN C HCIOJb30BAHUEM CTPYKTYPHBIX

hopmy;



c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXKIAaThb HAa KOHKPETHBIX MpUMEpaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAUHEHUN OT
KPaTHOCTU U TUIA KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HedTb, TNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ro MnepepadoTKu W
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
MeTOJlaX MO3HaHUsI — HAOJIOJACHUU, U3MEPEHUH, MOJICIUPOBAHUU, IKCIIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS MPUMEHSTH dTU 3HAHUS,

c(hopMUPOBAHHOCTH yMEHUS MPUMEHSITh OCHOBHBIE oreparuu
MBICTUTEJILHON JESATEIbHOCTA — aHalu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3alIUI0, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJIA U3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUDA,
UCIIOJIH30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUHU JJIi OOBSICHCHUS H
IIPOTHO3UPOBAHUS SIBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHMM: TMPOBOJAUTH PaACUYEThl MO XUMUUYECKUM
dbopMynaMm ¥ ypaBHEHHMSIM XUMHUYECKHX PEAKIMI C MCIOIb30BaHUEM (U3MUECKHUX
BeIMYMH (Macca, OO0BEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPHU3YIOMINX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PacUEThl MO HAXOXKIECHUIO XMMHYECKOU
(dbopMyIbl BellecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHMUIA: MPOTHO3UPOBATH, AHATM3UPOBATH U OIICHUBATH
C TO3ULUHA  DKOJOTHYECKOH  O€30MacHOCTH  IIOCJIEICTBUA  OBITOBOM H
IIPOU3BOJCTBCHHON JICATEIBHOCTH 4YEJIIOBEKa, CBSI3aHHOM ¢ TepepadoTKOM
BEIIECTB, UCIIOIH30BATh MOJYUCHHBIE 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PEIICHHMA
po0JIeM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIYYEHHE U HU3YYEHUE CBOMCTB OpPraHMYEeCKUX
BEILIECTB, KAYECTBEHHBIE pEaKIUHU YIJIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 1O PACMO3HABAHHWIO OPTaHMYECKUX BEIIECTB) C COOJIOIEHUEM TIPABHII
O6e3omacHoro oOpamieHus ¢ BEMIeCTBAMU U JIA0OPATOPHBIM O00OPYIOBAHHUEM,
dbopMynupoBaTh T1ENb WCCICAOBAHHS, WPEACTABIATH B pasIudHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATHh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOI0IaTh MpaBHUJIa IKOJIOTHYECKH IEeTIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYJIOBOM JEATEIbHOCTU B LIEJAX COXPAHEHUS CBOETO 30POBBS, OKpY Karolen
MPUPOJIHON CPEIbl U TOCTUKEHUSI €€ YCTOMUHUBOTO Pa3BUTHS;



OCO3HABAaTh OINACHOCTH TOKCHYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONpPeAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIch nokazarens [1JIK;

aHAIM3UPOBATH LIETECOOOPA3HOCTh NMPUMEHEHHS] OPraHUYECKHX BEILECTB B
MIPOMBIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHHS PUCK-TI0JIb34;

c(OpMHPOBAHHOCTh YMEHHUH: OCYILECTBIATH II€JICHANPABICHHBIN MOUCK
XUMHYECKON MH(POPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4yHasl U yueOHO-Hay4YHas
JUTEepaTypa, CpeacTBa MaccoBoil nHdopmanuu, UHTEpHET U Opyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMaIHIO, epepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTaBJICHHON Yy4eOHOM 3aauei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOm@as M HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh MPEJICTABIECHUN: O MaTepUaIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SIBJIEHUN NPHUPOABI, O MECTE M 3HAYEHUU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B O00ECNEeYeHUH YCTONYHMBOIO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, SHEPreTUYEeCKOW M MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3/JaHMM HOBBIX MaTepHUaIOB, HOBBIX
UCTOYHUKOB JHEPTrUU, B OOECIEUYEHHM PAIIMOHAJIBLHOTO MPUPOJIONONb30BaHUs, B
GbopMHUpOBAaHUM MHPOBO33pEHUA M OO KyJIbTypbl 4YeJNOBEKa, a TakxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbI0 U TNPUPOJHOU

cpene;
BJIAJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINE TOHATHS — XUMHUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aTOMHbIE OpPOUTAIH, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHUS aTroMa, THOpUu3anus aTOMHBIX OpOuTaNei, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHCIICHHUS,
XUMUYECKasi CBA3b (KOBaJ€HTHAsl, WOHHAs, METaJUIMuecKas, BOAOpPOAHAas),
KpUCTAJUIMYECKAs] pEIIETKa, XUMHUYECKas peaklus, pacTBOp, DSJIECKTPOIUTHI,
HEAJNEKTPOJIUTBI, JJIEKTPOJIUTUYECKAs] JAUCCOLMALMS, CTENEHb JHUCCOLMAINH,
BOJIOPOJIHBIM  MOKa3aTelb, OKHUCIWTEIb, BOCCTAHOBUTENb, TEIJIOBOM 3(deKT
XUMHUYECKOW PEAKLUH, CKOPOCTh XUMUUYECKON PEAKLUH, XUMHUUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJIUTUYECKON AUCCOLMALNU, TEPUOTUYECKUI
3akoH /.. MenzaeneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3AKOH COXPAHCHUS U
MPEBPAILLIECHUS SHEPTUU MPU XUMHUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHHM, MHUPOBO33PCHUECKHE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
MIPUYMHHOCTH W CHCTEMHOCTH  XMMHYECKMX  SIBIICHUH;  COBPEMEHHBIC
MPEJCTABIEHNUS] O CTPOCHHWM BEIIECTBA HA ATOMHOM, WOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJIIDHOM  YPOBHSIX; MNPEACTABICHUAS O MEXaHU3MaX XUMHUYECKHUX
peaKkuuii, TEPMOAMHAMMYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTSIX  MX
MPOTEKAHUs,, O XMMHYECKOM PaBHOBECHM, PACTBOpPAaX U AUCIEPCHBIX CHCTEMAX;
(aKTOJIOTHYECKHE CBEJCHUSI O CBOMCTBAX, COCTaBE, MOJIYYEHHUU U OE€30MaCHOM
MCIIOJIb30BaHUU BaKHEUIIINX HEOPTaHUYECKUX BELIECTB B OBITY U MPAKTHYECKOUN



NEATENbHOCTH  4YEJIOBEKa, OOUIMX  HAay4yHbIX MPUHLHNAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHHI: BBISABISATH XapaKTEpHbIE MPU3HAKU MOHSITHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMKMCAHUM HEOPraHUYECKUX BEUIECTB U UX MPEBPAICHUI;

c(OpMHPOBAHHOCTh YMEHHMSI MCIONB30BATh XUMUYECKYIO CHUMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW  XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEENSITh BAJIGHTHOCTh U CTETIEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHHUSX, BUJ XMUMHUYECKOU CBSI3U (KOBaJIEHTHAs,
MOHHAs, MeTaJUIM4ecKasi, BOJOPOJHAsA), TUN KPUCTAIMYECKONH pPEIIETKU
KOHKPETHOT'O BEILECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XHMHYECKOW CBA3M M THUIA KPUCTAIUIMYECKOW peméTku, OOMEHHBIH H
JIOHOPHO-aKIIENTOPHBIM MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

chOpMHPOBAHHOCTh ~ yYMEHMI:  KJacCM(UIMPOBATH:  HEOPraHWYECKUE
BEIIECTBA M0 UX COCTABY, XUMUYECKHE PEAKIIUU 10 PA3TUUYHBIM MIPU3HAKAM (YUCITY
U COCTaBy pEarupyrouiux BeEIIECTB, TEIMIOBOMY 3G (deKTy peakiuu, U3MEHEHHUIO
CTeNeHEH OKHCIIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTalu3aTopa M
IPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I Kiaccuukanuu
U3Y4aeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOJUUYECKOTO 3aKoHa Jl.
N. MenpneneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—4YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI JI.. Menpeneena, HCTIOJIB3YSI MOHATHUS
«PHEPIreTHYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBOIMCTB XMMHMUYECKHUX DJIEMEHTOB U UX
coeqMHeHUMM 1o mnepuogaM U rpynnam llepmogmueckor cucremsr /. W
MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

cOpMUPOBAHHOCTh yYMEHHUH: XapaKTepu3oBaTh (OMHMCHIBATH)  OOIIME
XUMUYECKHE  CBOWCTBA  BEIIECTB  Pa3IMYHBIX  KIJIACCOB,  MOATBEPXKAATh
CyIIECTBOBAHUE T€HETHUYECKOU CBSI3M MEXIY HEOPraHWYECKUMMH BEIIECTBAMH C
MIOMOILBIO YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINIA;

cOpMUPOBAHHOCTh YMEHHUS PACKpbhIBaThb CYIIHOCTh: OKHCIUTEIbHO-
BOCCTaHOBUTENIbHBIX PEAKLUN MOCPEICTBOM COCTAaBJICHHUS 3JEKTPOHHOro OanmaHca
ATUX PEAKIUH; peakIii MOHHOTO OOMEeHa MYyTEM COCTaBIEHUS WX TOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HX JSHEPTeTHUECKUX XapPaKTEPUCTHK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peakiMh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMHUYECKHUE DPEaKIIHH,
JIeKAIKME B OCHOBE MPOMBIIIJIEHHOTO TMOJYYEHHUSI CEPHOWM KHUCIOThI, aMMHAakKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MIPUMEHEHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pE€HUSI COOTHOILLICHUS] PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, HW3MEpPEHUEe, MO/JICITUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIICCTB
U Ui OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOMN AEATEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATBLHOTO €TMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TPOBOJHUTH PACUEThI: C UCIIOJIb30BaHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MaccChl BEIIeCTBa WM 00bEMaA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHOM CTENEHbIO AMCCOLMAlMU; Macchl (00BbEMa, KOJMMYECTBa BEIECTBA)
IPOJIyKTa pEaKkUuHu, €CIU OJHO W3 MCXOJHBIX BEUIECTB JaHO B BHJZIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpUMECH); MOJH BBIXOJA MPOAYKTa pEakuH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATh U TMPOBOJUTH
XUMHYECKUN  AKCIEpUMEHT  (TpOBEIEHHME  peakIuii  HWOHHOTO  OOMEHa,
MIOATBEPKICHUE KaUECTBEHHOI'0 COCTaBA HEOPTraHUYECKUX BELIECTB, ONPENCIICHUE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIWKATOPOB, W3YyYEHUE BIHSHUS
pasnuUYHBIX  (AKTOPOB HA CKOPOCTh XMMHUUYECKOW pEaKIHH, pEIICHUe
SKCHEPUMEHTAJIbHbIX 3afay 1o TtemaM «Mertamne» u  «Hemeramns») c¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIeCTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznu4HON (PopMme pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATH M OICHUBATH HX
JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MTPaBUIa TIOJIB30BAHUS XUMHUECKOU
Mocy0oil M JabopaTOpHBIM O0OpyAOBaHHEM, OOpaIlleHUs C BeEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKIHUSIMU [0 BBIIOJHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH 1€JIeCO00pa3HOro TMOBEACHUS B OBITY M TPYJIOBOU



NEATEIIBHOCTU B LESAX COXPAHEHHsI CBOETO 30POBbs, OKPYKAIOLIEH NPUPOIHOMN
cpeabl MW JOCTHMKEHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JEHCTBHS Ha KUBBIE OPTraHU3MBbl ONPENEIIEHHBIX HEOPTaHWUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(OpMHPOBAHHOCTh YMEHHUH: OCYILECTBIATH II€JICHANPABICHHBIN MOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMUHBIX UCTOUHHMKAX (Hay4dHasi U yueOHO-Hay4dHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUYECKU
aHAIM3UPOBATh XUMHYECKYIO MH(pOpMaIIO, epepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTaBJICHHON Yy4eOHOM 3aauei.
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Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHus
bubnuoreka [JOK
3.1 CrupTei. Dexon 1 0 1 https://m.eds00.ru/d69df650
KapOoHumnbpHbIE COeTUHEHUS: allbIETUIBI U Butmiorexa 1IOK
3.2 keToHbl. Kap6oHOBbIE KUCIOTHI. ClIOKHBIE 21 0 1 .
https://m.edso0.ru/d69df650
s¢upsl. XKupsl
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33 e o L 0 Et?;?s?;r?l?:;%c];[g};@df%o
Hroro no pazneny 41
Pasjen 4. A3oTconep:kaiye opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 1 2 Et?g?;;TS;%ESﬁGQ df650
Hroro no pazgeny 12
Pasznea S. BoicokoMoJIeKyJISIpHbIe COeAUHEHUS

5.1 BricokoMoneKymsipHbIe COETMHEHUS 6 0 1 BH6J.IHOTeKa HOK

https://m.edsoo.ru/d69df650

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpakTieckue (un¢poBbIe)
NPorpamMmbl Bcero 5 6 o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH Bu6morexa LIOK
1.1 u Ilepuorueckasi cucTeMa XUMHYECKUX 9 0 0 ,
https://m.edsoo.ru/2dd57f24
anemeHToB J[. 1. Menneneera
12 Crpoenue BemiectBa. MHOTOOOpasme 11 1 0 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 XMMUICCKIE PeaKLiH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
2.1 Hemeranmer 31 1 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 Merazer 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 54
Paznen 3. XuMus 1 ;KU3HL
31 Metoabl II03HAHUS B XUMUH. XUMHA U 9 0 0 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8



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

10 KIIACC
N KosnuecTBo 4acoB Hara 3 o
] JIEKTPOHHBbIE IU(PPOBHIE
NnpoBeIeHust
n/n Tema ypoxa Bcero Konrpoapubre | Ipakruteckue poBel o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI

BBOoAHBIN HHCTPYKTAKXK.
[Ipeamer u 3HaueHue

1 OPraHU4eCcKO XUMHH, 1 0 0 bubnuotexa [JOK
MpPEJICTaBICHUE O https://m.edso0.ru/3686e6f5
MHOT000pa3uu
OPraHN4YeCKUX COCTMHEHUN
DIIEKTPOHHOE CTPOEHUE
aToma yriiepoja (OCHOBHOE H

2 B036ymy;éHEOl; C(()CTOHHI/ISI). 1 0 0 bubmmorexa LOK

https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToMma yriepo/ja
XuMH4YEcKas CBA3b B
OpPraHUYECKUX COCAMHECHUSX.
bu6moreka [IOK

3 MexaHHSMHuOfSpaSOBaHHH 1 0 0 https://m.edso0.ru/8d39f5c8
KOBaJICHTHOM CBS3H,
crocoObl pa3pbiBa CBsI3EH
Te e

4 OpH CTPOCHHA . bubmuorexa [JOK
OPraHUYECKUX COCTMHCHUM 1 0 0 .

https://m.edso0.ru/9e595ch8
A. M. byrnepoBa
Buner uzomepun:
CTPYKTYypHas,

5 MPOCTPAHCTBEHHAS. 1 0 0 bubnunoreka [JOK
OneKTpoHHBIE Y3PPEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHUI

6 [IpencraBnenue o 1 0 0 bu6mmoreka [JOK
KITacCU(UKAIIUU U https://m.edsoo.ru/c212dd21



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
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https://m.edsoo.ru/c212dd21

crCcTEMaTHYECKast
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Krnaccudukarus peaxiuii B bubnuorexa [JOK
OPraHN4eCcKO XUMHH https://m.edsoo.ru/ba5706aa

8 CucreMmaruzanus u bu6mmoreka [IOK
0000111eHIe 3HaHUI 110 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKUI
psn, obmias hopmyna,

9 HOMEHKJIaTypa U H30MEPHS, bubnuorexa [JOK
JJIEKTPOHHOE U https://m.edso0.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dOu3nvecKrue U XUMHUYECKHE bu6moreka [IOK
CBONCTBA AJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue aixkaHoB B

11 npupojie. CriocoOb1 bubnuoreka [IOK
MOJIyYCHUS U IPUMEHEHUE https://m.edso0.ru/259b0a5h
AJIKAaHOB
[uknoankaHbl: 001mas
¢dbopmyna, HOMEHKIIATypa U

12 HU30MepHsi, 0COOCHHOCTH bubnuoreka [JOK
CTPOEHUSI 1 XUMUYECKHUX https://m.edso0.ru/156730d2
CBOMCTB, CIIOCOOBI
MOJIy4€HUS] U IPUMEHEHUE
Pemenune pacu€rHeix 3amau
Ha oTpezeNeHue
MOJIEKYISIpHOM (hOpMYJIbI

13 OpPraHMYECKOT0 BEIECTBA 110 bubnmoreka [JOK

MAacCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOISIIUX B €70
cocras. CucremaTusais u

000011IeHNEe 3HAHHIT IO TEME

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
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ANKeHbBI: TOMOJIOTHYECKUN
psin, obmas hopmyia,
HOMEHKJIATYpa, JIEKTPOHHOE

bu6mmoreka [IOK

14 1 HIPOCTPAHCTBENHOE https://m.edsoo.ru/273b0ale
CTPOCHHE MOJIEKYIL.
CrpykTypHas U Huc-TpaHc-
M30MEpHsl AIKEHOB
o
15 | caoficrsa anerion. Tlpasiio uGnorea LIOK
- P https://m.edso0.ru/21069ccd
MapKkoBHHKOBA
16 CriocoObl MoTy4eHus U bubnuotexa [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
Nucrpykrax no Th.
11| oora Ne 1
17| norewe "Tonyuerme BuGinorea LIOK
ya https://m.edso00.ru/0941eed8
STUJICHA W U3yYEHHUE €ro
CBOMCTB"
Pemenue pacu€THbIx 3a1a4
18 Ha oTpe/ieTIieHre bubnuoreka [IOK
MOJIEKYJIIPHOU (POPMYJIBI https://m.edsoo.ru/e9ea9921
OPraHUYECKOTO BEIIEeCTBA
AJKaMeHbl: CONPsUKEHHBIC,
19| xymymposammie buGunorexa LIOK
YMYITHP ) https://m.eds00.ru/04298c0a
OCcoOEHHOCTH JIEKTPOHHOTO
CTPOCHHMS
20 XUMHUYECKUE CBOMCTBA bubmuoreka [JOK
CONPSDKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d
21 CriocoOslI mosTyueHus: u bubnmoreka [JOK
IIPUMEHEHHE AJIKAAUEHOB https://m.edsoo0.ru/1aa81660
AJKMHBI: TOMOJIOTHYECKHU I BuGmorexa [IOK
22 psa, obmas popmyia,

HOMCHKIJIATYypa, 9JICKTPOHHOC

https://m.edsoo.ru/68b6cc4c
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Y TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
¢bu3nveckne CBOKWCTBA

XUMHYECKHE CBOUCTBA

bu6mmoreka [IOK

23 AJTKUHOB https://m.edso0.ru/23493a93
KauecTBenHnsble peakuyu Ha bubnuorexa [JOK
24 .,
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoOsl nostyueHust u bubnuorexa [JOK
25
MPUMEHEHHUE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o
26 ABHCHUTO ))I(HMPI;)IIeCKOfI bubmmorexa [JOK
yp https://m.edso0.ru/5db8e526
peaKiumn
27 Cucremaruzanus u
000011eHIE 3HAHU 110 TEME
ApEeHbI: TOMOJIOTUYECKUI
psn, obmas hopmyna,
HOMEHKJIaTypa.
08 S1eKT OHH}(;I; " bubnuorexa [JOK
P https://m.edsoo.ru/a92a7094
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT OEH30J1a ¥ TOJIyoIa,
ux pU3HIECKHE CBONCTBA
29 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
ApPEHOB: PEAKIIUM 3aMECIIICHUS https://m.edsoo.ru/a44alae4
XHUMHYECKUE CBONCTBA
30 aApEHOB: PEAKLUU bubnunoreka [JOK
MPUCOCIUHEHU S, OKHCIICHUE https://m.edsoo.ru/a44alae4
TOMOJIOTOB O€H30J1a
31 Oco0eHHOCTH XUMHYECKUX bubnuoreka [JOK
CBOMCTB CTHUPOJIA https://m.edsoo0.ru/d5018a54
Pemenne pacu€tHeix 3am1au
P A bu6mmoreka [JOK
32 Ha OIIpeZieNICHUE

MOJIEKYJISIpHOH GopMyJIbI

https://m.edsoo.ru/53461a2c
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OpPraHu4eCKOro BCuIcCTBa

33

CriocoObI mosryueHust 1
PUMECHEHHUE apECHOB

bubmuoreka [IOK
https://m.edsoo.ru/6f717d09

34

T'enetnyeckas cBsA3L MCKOY
Pa3iIMYHBbIMH KjlIaCCaMHU
YTJIEBOJOPOJIOB

35

Pacuérel no ypaBHEHUAM
XUMHUYECKUX PEAKIIUH.
CucreMaTu3anus u
000011eHIE 3HAHHH IO TEME

36

[Ipuponnsii ras. IlomytHeie
He(TsAHbIE ra3bl

37

KamenHnslit yroiss n
MIPOJIYKTHI €ro nepepaboTKu

bu6moreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtp u ciocoOs1 e
nepepabotku. [Ipumenenmne
MPOJAYKTOB IepepadboTKH
HetH

bu6moreka [IOK
https://m.edsoo.ru/21f9de78

39

I'eneTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTII€BOIOPOJIOB

40

l"asioreHonmpoun3BoIHBIE
YTJI€BOJIOPOIOB:
ANIEKTPOHHOE CTPOCHHE;
peaKIMK 3aMeIeHHUS
rajoresa

bu6mmoreka [JOK
https://m.edsoo.ru/82b4d759

41

JleiicTBue mienoueii Ha
rajoreHIpPOU3BOIHbIE.
BzaumoneiicTBue
JINTaJI0reHaJIKAaHOB C
MarHueMm " [MUHKOM

42

CI/ICTeMaTI/IBaI_[I/IH u

bu6mmoreka [JOK
https://m.edsoo0.ru/20e89f22
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https://m.edsoo.ru/21f9de78
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00001IeHNE 3HAHUI 110
pazneny "YrieBoaoposr"

43 KonTpoabHnas padora Nel bubnuorexa [JOK
o Teme "Yraerogoposr" https://m.edso0.ru/95c9e298
[IpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYCCKHH

71, o01Ias popMyiia,
44 IC)TI[OGHI/I:; M(?J)'Iel:( J}; Bubmmorexa OK
P Yo https://m.edsoo.ru/df04c5cd
M30MepHsl, HOMCHKJIATYpa,
KJaccudukanus,
(uznueckue cBoicTBa
XuMHUJecKre CBOMCTBa
45 MpeaeNbHBIX 0JJHOATOMHEIX bubmorexa LIOK
pel a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CniocoOFBI OJTyYEHHS U
46 MIPUMCHCHHE c?’q HOATOMHBIX bubmorexa LIOK
P a https://m.eds00.ru/484100000000000
CITUPTOB
[IpocTsie a¢upsr:

47 HOMEHKJIaTypa U U30MEpHs, bubnuoreka [IOK
0COOEHHOCTH (PU3HYECKHUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
[ToBTOPHBII HHCTPYKTAX.

MHOroaToMHBIE CITHPTHI:
48 STHJIEHTJIUKOIIb U FJ'IE epuH Brbmaoreka LJOK
Hepu, https://m.edsoo.ru/ee4d84aa
UX PU3HYCCKHE U
XUMHYECKHE CBOHCTBA
CnocoObl MoyYeHHs U
49 NpUMEHEHHE I\?I,II-IIOFOB.TOMHBIX Bubmzorexa LIOK
P https://m.edsoo.ru/d12e567d
CIIUPTOB
®deHOoI: CTpOSHUE MOJICKYJIbI,
50 (bnanecm/lloe CBOICTBa ’ bubmorexa LIOK
’ https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH PeHona
51 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
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(denoia

https://m.edsoo.ru/037ca5f9

CriocoObI mosryueHust 1

bubmuoreka [IOK

52 npuMeHeHne peHoa https://m.edsoo.ru/c77ddf4c
Nucrpykrax no Th.

IIpakTnueckas padora Ne

53 2. Pemienne bu6mmoreka [IOK
JKCIIEpUMEHTAIIBHBIX 3a7a4 https://m.edsoo.ru/fd0ced09
o Teme "CrnupTsl U
henonsr"

54 Cucremaru3zanus u bubnuotexa [JOK
0000111eH1e 3HaHUI 110 TeMe https://m.edso0.ru/1810ch9b
AJNBAECTHU]IBI M KETOHBI:

AJIEKTPOHHOE CTPOEHUE

55 KapOOHUIIbHOM I'PYIIIIbI; bubnuoreka [JOK
TOMOJIOTHYECKHE PS/IBL, https://m.edsoo.ru/b139beaa
obuias popmysa, U30MepHs U
HOMEHKJIaTypa
AnbAeruibl U KETOHBI:

56 (bmﬁqecf:ne CBOMCTBA; bubmrorexa IJOK

’ https://m.edso0.ru/c887425c
peaKkuu NpUCcOeAUHEHUS
Peakuuu oxucnenus u
57 Kaqe(L:[TBeHHLIe CaKIuu bubmorexa LIOK
peakl https://m.edsoo.ru/a393baa9
aJIbJICTUJIOB U KETOHOB

58 Crnioco6bl nosryyeHus bubnuorexa [IOK
albIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE TpeieNbHbIC

59 KapOOHOBBIE KUCIIOTHI, bubnunoreka [JOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYJT
nu

30MepHs 1 HOMEHKJIaTypa BuGmoreka LIOK
60 KapOOHOBBIX KHCIIOT, UX

(buznueckue cBOMCTBa

https://m.edsoo.ru/700cc87b
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XMUMHYECKHE CBOUCTBA

61 MpeAesIbHBIX 0JIHOOCHOBHBIX bubnmorexa LIOK
P https://m.edsoo.ru/40e6e0e9

KapOOHOBBIX KHUCJIOT
OcobeHHOCTH CBOHCTB

62 MYPAaBbUHOMN KHUCIIOTBI. bubnuorexa [JOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OcoOeHHOCTH CBOMCTB:
HETIPeICIIbHBIX 1
apOMaTHYECKHX

63 KapOOHOBBIX, bubnuorexa [JOK
JTUKapOOHOBBIX, https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucnot. [IpeacraBurenu
BBICIITUX KaPOOHOBBIX KHCIIOT

64 [ToHsiTHE O TPOU3BOIHBIX bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CriocoOsl mosTyueHust u

65 MIpUMEHEHHE IZ: OOHOBBIX bubmrorexa [JOK

p P https://m.edsoo.ru/7c065c9d

KHCIIOT
Crnoxubie 3uphr:
TOMOJIOTUYECKHH psiJl, oO1as bubnuoreka [JOK

66 .
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nvecKrue U XUMUYECKHE bubmuoreka [JOK
cBolicTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€rHbix 3amay:
M0 YPaBHEHUIO XUMHYECKOU

68 peakuuu, Ha OIpeeIIeHNe
MOJIEKYISIpHOH (hOpMYIIBI
OpPraHMYECKOT0 BEIECTBA

69 NHucrpykrax no Th. bubnuorexa [IOK

IIpakTHyeckas padora Ne

https://m.edsoo0.ru/486671fb
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3. Pemenue
HKCIIEPUMEHTAIBHBIX 33734
o teme "KapOoHOBBIE
KucnoTel. CloxxHbIe AGHUPHT"

Kupsr: ctpoenue,

bu6mmoreka [IOK

70 ?}fgg:f;;?:ﬂi;sﬂ“g;{ecme https://m.edsoo.ru/a19c5b98
OCO0EHHOCTH CBOWCTB
KUPOB, COJCPIKAIIIX

71 OCTaTKH HEMPEETbHBIX BH6J.IHOTeKa HOK
JKHPHBIX KHCIOT. JKHDHI B https://m.edso00.ru/b0331922
TIPUPOJIC
MpEI1a KaK COJIU BBICIIAX
KapOOHOBBIX KHCIIOT, UX

72 Moromiee aericTere. IlonsaTre BH6J.IHOTeKa LHOK
0 CHHTETHYECKHX MOOLIIX https://m.eds00.ru/3c566565
cpenctBax (CMC)
I'eneTnueckas cBs3b

73 YTJIEBOJIOPOJIOB U bubnuoreka [IOK
KHUCJIOPOJICOAEPKAITUX https://m.edso0.ru/56790c96
OPraHUYECKUX BEIIECTB

74 Pacuétel mo ypaBHEHUSIM
XUMHUYECKUX PEaKIU

75 Cucremaru3anus u bubnuoreka [JOK
0000111eHrE 3HAHUU T10 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa

76 YIJ€BOJIOB U Kilaccuukarus bubnuorexa [IOK
yII€BOJIOB (MOHO-, - U https://m.edsoo.ru/7a9693al
TOJIMCAXaPH/IbI)
MoHnocaxapuasl:

77 ¢u3nyeckrue CBOWCTBA U BH6J.IHOTeKa HOK
HAXOAICHHE B TIPHPOIC https://m.edsoo.ru/b4bdda2d

78 [IpuMeHeHue riItoKo3bl, €€ bu6mmoreka [JOK
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3Ha4YCHHE B
KU3ZHEACSITEIIbHOCTU
oprasusma

https://m.edsoo.ru/5e61122d

Hucaxapupl: caxapo3sa,
MaJIbTO3a U JIAKTO34.

bu6mmoreka [IOK

9 Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TNCAXapUIOB
[Tonucaxapuasl: ctpoeHue

80 MaKpOMOJIEKYJI, PU3NYECKHE bubnuorexa [JOK
1 XUMHYECKHE CBOMCTBA, https.//m.edso00.ru/72a04508
MIPUMEHEHUE

81 [TonsiTHEe 006 UCKYCCTBEHHBIX bubnuoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a1a4
Ha onpeJeacHue JOI1

82 BBIXO pallli 0 T{fll CaKIun bubmorexa LIOK

/1 TPOZLYKTa peaKil https://m.edsoo.ru/7fde47ef

OT TEOPETUIECCKHU
BO3MOYKHOTO
Cucremaruzanus u

83 0000111eH1E 3II:I[aHI/II71 o Bubmaorexa LIOK

https://m.eds00.ru/08d4364c¢

pasueny
KonTpoabHasi padora Ne2

84 10 TeME bubnuoreka [JOK
"Kucnopoaconepxaniue https://m.edso0.ru/42c6678e
OpPraHu4ecKue coeMHEHUs"
AMUHBI: KJTaccupuKanus,
CTPOCHHE MOJICKYJI, 001Ias

85 (1)(13 MyJia I/ISOMeyI/I,}I n Eubmorexa TOK

PMYIIa, PHA, https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa u
(uznueckue cBOCTBa

86 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
ann(paTHUECKUX aMHUHOB https://m.edsoo.ru/1bc5cf80

87 AHUJIUH: CTPOCHUE aHWJIMHA, bu6mmoreka [JOK
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0COOEHHOCTU XUMHUYECKUX
CBOMCTB aHWJIMHA

https://m.edsoo0.ru/39cd21f1

CriocoObI mosTydeHust 1

bu6mmoreka [IOK

88 NPHMCHEHHE AIH(ATHICCKNX https://m.edsoo.ru/eal38763
aMHHOB
AMWUHOKHCIIOTHI:
HOMEHKIATypa U H30MEPHUSL,
89 qmaneCKHZI::BoﬁCTBa P bubnmorexa LIOK
’ https://m.edso0.ru/d1773e80
OTtnenbHBIC IPEACTABUTEHN
0-aMHUHOKHCIIOT
XUMHYECKHE CBOUCTBA
AMUHOKHCIIOT, UX
90 OMOJIOTUYECKOE 3HAUECHUE bubumorexa LIOK
https://m.edso0.ru/77df705a
aMHUHOKHCIOT. CHHTE3 U
TUPOJIN3 TIENITHIOB
Benxu xax mpupoIHEIE
91 OJINMEDEL, fT , KI"[r 15 bubunorexa LIOK
PBI; CIPYKTYP https://m.edso0.ru/429e9899
0O€eIIKoB
92 XuMHYECKHE CBOMCTBA bubnuorexa [JOK
0eIIKoB https://m.edsoo.ru/6237306d
A3zoTcoaepxaliue
TeTEPOLIMKINYECKIE
93 coe ];I)/IHHGHI/IH Hyxiennossie bubanorexa LIOK
A - HYKI https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE
1 OMOJIOTHYECKask POJIb
HNucrpykrax no Th.
IIpakTHyeckas padora Ne
94 4. Pemienue bubmuoreka [JOK
JKCIEPUMEHTANIBHBIX 3a1a4 https://m.edsoo.ru/8e3c02d1
o Teme "A3zoTcoepxaiiue
OpraHUYeCcKUe CoeTUHEHUs"
95 NHucrpykrax no Th. bubnuorexa [IOK

IIpakTHyeckas padora Ne

https://m.edsoo.ru/bde3fdf6é
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5. Pemcnne
IKCIIEPUMEHTATBHBIX 33744
o TeMe "Pacro3naBanue
OPraHUYECKUX COCTMHECHUI"

KonTposabHnas padora Ne3

bu6mmoreka [IOK

n

96 gg;;ﬁze(‘:;gzzg;iﬁgiﬁ https://m.edsoo.ru/ce561bc7
OCHOBHBIE IOHSATHS XUMHUU
BBICOKOMOJIEKYJIIPHBIX

97 COEIMHEHUI HyMeEOJJLI 150:¢ BH6J.IHOTeKa LHOK
CHHTE3a —TIOJMMepH3aIIs 1 https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHCALIUS
l'ogoBas mpomexyTouHas

98 arrectanud. [lmacTMaccel. bu6moreka [IOK
Yrunuzanus u nepepadoTka https://m.edso0.ru/82242e0f
IUIACTHKA
OnacToMephl: HaTypaabHBIN

99 CI/IHTeTI/I‘IeIz)KI/Ie KalnyinKI/I. BH6J.IHOTeKa HOK
Pesuia https://m.eds00.ru/246103ec
BosokHa: HatypanbHEIE,

100 HUCKYCCTBEHHBIE, bubnuoreka [JOK
cunretndeckue. [lonumepsl https://m.edso0.ru/5963a601
CIIENUAJILHOIO Ha3HAYECHUS
Huctpykrax o Th.

IIpakTHyeckas padora Ne

101 6. Pemmenue bubmuoreka [JOK
SKCIEPUMEHTAIBHBIX 3a]1a4 https://m.edsoo.ru/3aebd77a
no teme "Pacno3naBanue
IUIACTMACC U BOJIOKOH"

O06o06mIeHNE 1
102 CUCTEMaTHu3als U3Y4eHHOTO bubnmoreka [JOK

Marepuaia o Teme
"BbICOKOMOJIEKYIISIPHBIE

https://m.edsoo.ru/6a22b1e8
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‘ coenuHeHus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




11 KVIACC

Koan4yecTBO 4acoB Jara DJIeKTPOHHbIE
Ne npoBeaeHusi | 1HuGpoBLIE
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle 06PA30BATEbHBIC
padoTsI padoThI pecypeI
1 Atom. CocTaB aTOMHBIX SITIED. 1 0 0 bubmmoreka [IOK
XuMuueckuil 3i1eMeHT. M30To1bl https://m.edsoo0.ru/59c112ee
2 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 0 0 bubnuorexa [JOK
aTOMOB, KBaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMmuaeckux 1 0 0 bu6moreka [IOK
3JIEMEHTOB (S-, p-, d-, f-3meMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 3nekTpoHOB 1O 1 0 0 bubnuoreka [IOK
ATOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
OIeKTpOo e KO a
;| o wngon | ; ; B morea 10K
. https://m.edso0.ru/8149e846
BO30YXJIEHHOM COCTOSTHUU
6 DNeKTpOHHBIC KOH(PUTYpAITIN 1 0 0 bubnuoreka [IOK
HMOHOB. DJIEKTPOOTPUIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
Ile e e
;| Deoaren oo, 1 ; ; B morea 10K
T . https://m.edso0.ru/16957c01
MenpeneeBa, CBs3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS AaTOMOB
3aKOHOMEPHOCTH U3MCHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB U
8 00pa3yeMbIX HMU IIPOCTHIX U 1 0 0 brbmorexa [JOK
pasy p https://m.edsoo.ru/f8468927
CJIOHBIX BEIIECTB O TPYIIaM U
neproam
9 CucreMaru3anus U 0000IIeHne 1 0 0 bu6mmoreka [JOK
3HAHUM T10 TeMe https://m.edsoo.ru/8fad2942
10 Buasl XuMu4ueckoii CBsI3H. 1 0 0 bu6mmoreka [JOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
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Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBs13U. Bogopoanas
CBsA3b. MEXXMOJIEKYIISIpHBIC
B3aUMOJICUCTBUSA

https://m.edsoo.ru/5a8072af

BaneHTHOCTE U BaJIEHTHBIE
BO3MOHOCTH aTOMOB. CBSA3b

bub6mmoreka [{OK

11 .
3IEKTPOHHOU CTPYKTYPBI MOJEKYI https://m.edsoo.ru/3d2ca093
C UX T€OMETPUYECKUM CTPOCHUEM
IIpeacraBneHus: 0 KOMIIEKCHBIX
12 COpe)II:/IHeHI/ISIX' COCTaB U bubmorexa [IOK
) https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYJIIPHOTO CTpOeHUS. THIbI bubnuoreka [IOK
13 :
KPUCTAJUTMYECKUX PEIIETOK U https://m.edso0.ru/e167635b
CBOICTBA BEIIECTB
[ToHsaTHE O AWCTIEPCHBIX CHCTEMAX.
14 Ipe CTaBHéHHHe OpKOJ'IJ'IOI/I HBIX bubmoreka LIOK
el a https://m.edsoo.ru/da2c70e4
pacTBopax
HctuaHBIC paCTBOPHI: HACKHIIIICHHBIC
15 Y HEHACHI IC)HHBICp acTBO I/IIIIIVIOCTL bubmorexa LIOK
Hl P p ) https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparsr
CriocoObI BeIpaKEHUS bubnuoreka [JOK
16 _
KOHIEHTPAIIMU PACTBOPOB https://m.edsoo.ru/328e653a
Pemenne 3a1a4 ¢ ucnoJyib30BaHUEM
MOHATHH "MaccoBas A0S bubnuoreka [JOK
17 N " .
pacTBOPEHHOTO BeliecTBa", https://m.edsoo.ru/785e0ab4
"MoJIsIpHasi KOHIIEHTpanus"
Knaccudukamnus 1 HOMEHKIATypa bubnnoreka [JOK
18 _
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus u 0000IICHUE bubmuoreka [JOK
3HAHUM 110 TEME https://m.edsoo.ru/8d2c6a3a
20 KonTponpHast paboTa o Temam bubmmorera [JOK

https://m.edsoo.ru/70a60aa4
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"Crpoenue atoma. [leproauueckuii
3akoH U [lepuoanueckas cucrema
XUMUYeCKnX deMeHToB J1. 1.
Memnneneera", "Crpoenue
BemecTBa. MHOTOOOpa3ue
BelecTB"

21

Knaccudukanus xuMmuueckux
peakuuii B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAaHEHHUS MacChl BELIECTB; 3aKOH
COXPAaHEHUS U IPEBpAIICHUS
SHEPTUH MPU XUMUIECKUX
peaxkuusax

bubmmoreka [{OK
https://m.edsoo.ru/6335cdd?2

22

TenoBbie 3¢ (HeKTh XUMUIECKHX
peakuuii. Tepmoxummyeckne
YPaBHEHHUS

bu6moreka [IOK
https://m.edsoo.ru/d1db86da

23

Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUi 1
TEPMOXUMHUYECKUM YPABHCHUSIM

bu6mmoreka [IOK
https://m.edso0.ru/87b13954

24

CKOpOCTh XMMUUYECKOH peakinu, e&
3aBUCHUMOCTD OT Pa3IMYHBIX
¢dakropos. Karanus u
KaTaJan3aTOphI

25

I'omoreHnnsie n reTEPOrcHHLIC
PCaKIuu

26

[IpakTnueckas paborta Ne 1 mo Teme
"Biustaue pa3nuaHbIX GaKkTOpoB HA
CKOPOCTbh XUMHYECKON peakiuu"

bubmuoreka [JOK
https://m.edsoo.ru/1facaldl

27

OO6patumeble U HEOOpaTUMBIE
peakuuy. XMMHUYECKOE paBHOBECHE

bu6mmoreka [JOK
https://m.edso0.ru/30952f9b

28

IIpaktuyeckas padora Ne 2 o reme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
MIOJIOKEHHE XMMHYECKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/3bf34el7



https://m.edsoo.ru/6335cdd2
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paBHOBecHS"

SHGKTPOHI/ITI/I‘-ICCKEUI Jucconuanusi.

bub6mmoreka [{OK

29 CunbHbIE U ClTa0bIe SIEKTPOIUTEHI. https://m.eds0o.ru/5766bdf
Crenenp UCCOLMALINN
HoHnHOE npon3BeaeHUE BOIBI.

30 Cpena BOAHBIX pacTBOPOB. bubnuorexa [JOK
Bonoponnsiii nokaszarens (pH) https://m.edso0.ru/3966ca89
pacTBopa
r i. P

31| nporexaouue » pactaopas Bu6miorera LIOK

p m P p https://m.edso0.ru/09d5a9bd
AJIEKTPOJIUTOB
IT 0
peakl " https://m.edsoo.ru/2e3daeb0
pacTBOpax dJIEKTPOJUTOB
OKucauTenbpHO-

33 BOCCTAHOBUTEJIbHBIE PEAKIIUH. bubnuoreka [IOK
Baxneiine okuciuTenu u https://m.eds00.ru/56226060
BOCCTaHOBUTEIHN

34 Mertop 37eKTpOHHOTO (3JIEKTOHHO- bubnuoreka [IOK
HOHHOTO0) OaylaHca https://m.edsoo.ru/fb691387

35 DIIEKTPOJIN3 PACTBOPOB U bubnuoreka [JOK
pacIUIaBOB BEIIECTB https://m.edso0.ru/93fb97d2

36 Pemenue 3aga4 pa3nmuyHbIX TUIIOB bubanorexa LIOK

https://m.edsoo.ru/5a859d16

37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmiorexa [IOK

https://m.edsoo.ru/5afa265d
3B suam no rewe Xungoxie Bu6mioexa LIOK
" https://m.edso0.ru/c161eb85
peaxiuu

39 KonTposnpHas paboTa o teme bubnuoreka [IOK
"Xumunueckue peakuuu" https://m.edso0.ru/a8a0a930

40 IlonoxeHre HEMETAJJIOB B bu6mmoreka [JOK
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IIepuoaunueckoil cucreme
XUMUYeCcKuX deMeHToB 1. Y.
MeneneeBa 1 0COOCHHOCTH
cTpoeHus ux atomoB. Ouznyeckue
CBOMCTBA HEMETAJIJIOB

https://m.edsoo.ru/8ca2dcad

AmtoTponusi HeMeTauioB (Ha

41 MpUMEPE KUCIOPOA, CEPhI bubnmorexa LIOK
’ ’ https://m.edsoo.ru/ef92c91c
docdopa u yrieponaa)
Bonopona: nonyuenue, pusndeckue bubnnorexa [JOK
42 .
Y XMMHYECKHE CBOMCTBA. [ mapu bl https://m.edso0.ru/0aa8f613
laymoreHsl: HAXOXKCHHUE B IIPHPO/IC,
43 CTIOCOOBI nonyquJ:m q)mnqicing bubmrorexa [JOK
. https://m.edsoo.ru/4e223795
Y XUMHYECKUE CBOMCTBA
lNanorenoBonopoasl. Baxunelmue
44 KchopollcoiegmimHe COCTMHEHHUSI bubmorexa LOK
https://m.edso0.ru/6b3255e6
raJIOreHOB
JlaGopaTopHbIe U IPOMBIIIIJICHHBIE
45 CroCOOBI MOJTyYEHHUs TajJOTeHOB. bubnuoreka [IOK
[IpumeHeHne rajJloreHoB U UX https://m.edsoo.ru/6971aca4
COEeqUHEHNN
IT e 6ota Ne 4.
46 Pf}ilg{?; ;Ilzszepin\(;;jTaﬂbHHX bubmnorexa [JOK
"p " https://m.edsoo.ru/8b26fecd
3ana4 1o Teme "['amoreHsl
Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHBIE CTIOCOObI
47 HI;JIYIICHI/IH buznueckue u bubmiorexa [IOK
’ . https://m.edsoo.ru/c8abc36a
XUMHYECKUe cBoicTBa. O30H.
[IpuMeHeHne KHCIopoia U 030Ha
48 OKcuIbl ¥ IEPOKCHIBI Eubmiorexa TOK
8 P A https://m.edsoo.ru/5c8816a0
49 Pemenue 3a1a4 pa3auyHbIX TUTIOB bubmiorexa [JOK
atp https://m.edsoo.ru/2b6d8b4b
50 Cepa: Hax0J€HUE B IPUPOJE, bubnuoreka [IOK
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crocoObl MOJy4eHUs1, PU3NIECKUE
Y XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/46afael6

ol CepoBo1opo1, CYIIb(HIBI bubnmorexa LIOK
’ https://m.edso0.ru/7c875999
Kucnoponconepxamue
52 c;e;m?e}?m )(l:egzi g?o6eHHocm bubnmorexa LIOK
N Lo https://m.edsoo.ru/8cfa2548
CBOWCTB CEpHOM KHUCITIOTHI
[IpakTnueckas padora Ne 5.
53 Pemrenne skcnepruMeHTAIBHBIX bubnuorexa [JOK
3amau o Teme "Cepa u e https://m.edsoo.ru/0Oafb05e4
coeMHEeHUS"
A3OT: HAXOXJEHUE B IPUPO/IE,
54 crocoObI ONTyYeHuUs, PU3NIECKHe bubmuorexa [JOK
1 XUMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHJIBI
Kucnoponconepxamue
55 coez[m?elfm Hanga H(l)co6eHHocm bubunorexa LIOK
. o https://m.edsoo.ru/e2965afe
CBOMCTB a30THOI KHCIIOTHI
56 [Ipumenenue a3oTa u ero bubnuoreka [IOK
coeTMHEHUHN. A30THBIC YAOOpEHUS https://m.edso0.ru/129f5059
®dochop: HaxOXKIEHHE B IPUPOJIE,
57 crocoObI MOJTyueHus, PU3NIECKHe bubnuoreka [JOK
U xumMudeckue cBorictBa. dochuibr https://m.edsoo.ru/9aéb43ec
u pochun
58 ggsgimc(}))og (bx(zga,ne KHCJIOTBI bubmiorexa [IOK
peoieprall ’ https://m.edsoo.ru/c7a2d429
Conu pochopHOIl KUCTOTHI
IT
S0 coemment, Doapoprmie Bu6miorera LIOK
A ’ p https://m.edsoo.ru/a218070a
ynoOpeHus
I1 0 6.
pakTHueckas padoTa N Butmiorexa LIOK
60 Pemenue skcriepuMeHTAIBHBIX

3agau no Teme "A3oT u pocdop u

https://m.edsoo.ru/8175ac3f
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UX coeanHeHus"

VYruepon: HaX0XKACHUE B IIPUPOJE,
QJUIOTPOIHBIE MOAU(DUKAINY;

bub6mmoreka [{OK

61 (bu3HUecKre U XUMUICCKHE https://m.edsoo.ru/1eb19f9e
CBOICTBA, IPUMEHEHUE
O i,
62 yrIjICePII)Ic[)I}LZJ(IIe\I/))OH};ra(OJI)b}(I);; iflcnom u bubnmorexa LIOK
. ’ https://m.edsoo.ru/dba58adf
e€ coun
63 Pemenne 3a1a4 pa3inuyHBIX THIIOB bubmiorexa HOK
https://m.eds00.ru/6029b609
Kpemunii: HaxoxXaeHNE B IIPUPOJIE,
64 05000651 nonyqe}ilnﬂ q)mngefm?e bubmiorexa HOK
i https://m.edso0.ru/143558ab
1 XUMHYECKHE CBOMCTBA
65 Oxkcun kpemuans(1V), kpemaueBas bubmuorexa [JOK
KHCJI0TAa, CUIINKATEI https://m.edso00.ru/3170e7bl
[IpuMeHeHne KpeMHHS U €T0 bubnuoreka [IOK
66 coenuHeHuil. CTexIo, ero https://m.edsoo.ru/393cdac0
MOJTYy4YEHHUE, BUJbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4u pa3audHBIX TUIIOB Bubmaorexa LIOK
https://m.edsoo.ru/b624f801
68 CucreMaru3anus 1 0000IIeHne bubnuoreka [JOK
3HaHuil no teme "Hemeraner" https://m.edso0.ru/6e864db5
69 KonTtponpHas padoTa o tTeme bubnuoreka [JOK
"Hemerasner" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/2b7e9510
[TonoxxeHne MeTaJIJIOB B
IIepuoanueckoii cucreme
el XUMHUUYECKUX AJIIEMEHTOB. bubmuoreka [JOK

Oco0GeHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

https://m.edso0.ru/9839c16¢c
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OO6mue dpuznyeckue CBOMCTBA

bubmuoreka [JOK

12 MeTauioB. IIpuMeHeHe METAILIIOB
P https://m.edsoo.ru/51dac9d3
B OBITY U TEXHUKE
73 CmaBsl MetaioB. Kopposust bubnuorexa [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemrenue 3aga4 pa3IinyHbIX TUIIOB bubmorexa LIOK
p https://m.edsoo.ru/e3de37h6
DIEKTPOXUMHUUECKUI P
75 HaIl ﬂieHHﬁ MeTaJmog 2(1)61111/16 bubimorexa [IOK
p ) https://m.edso0.ru/94eb377a
crocoObI MOJYyYEHUS METAJIJIOB
OO6mras XxapakTepuCTUKa METAILIIOB
| A-rpynner [lepuonnyeckoit
CUCTEMBI XUMUYECKUX DIEMEHTOB.
76 Harpuii u xanuii: roinydeHume bubumorexa LIOK
P ) ya i https://m.edsoo0.ru/e12c26b3
(u3HUYeCcCKre U XUMUICCKHE
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX
BEIIECTB U X COCTUHECHUN
OO6mras XxapakTepuCTUKAa METALIIOB
IHA-rpynmsr [Tepuoandaeckoit
CHCTEMBI XUMHUYECKHUX DIIEMEHTOB.
77 Maruuii ¥ KajablUi: MOJIyYeHUE bubmiorexa LHOK
’ yi ’ https://m.edso0.ru/7c3e49c0
(hbM3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BEILECTB U UX COEIUHEHUI
JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
78 _
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
ANIOMHUHHI: IOJTydYEeHHE,
79 (dbuzuveckue u XHyl\:III/IquKI/Ie Eubmorexa TOK
. https://m.edso0.ru/0e79b266
CBONCTBa, MPUMEHEHHE
AmpoTepHbIe CBOWCTBA OKCHIA U
80 TUAPOKCHUIA aTTFOMHUHMS, bu6mmoreka [JOK

TUAPOKCOKOMIIJICKCHI AJIFOMUHUA,
HUX IPpUMCHCHHUC

https://m.edsoo.ru/5d12d318
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Pemenne 3aaa4 pa3JIMIHbIX TUIIOB

[Ipaktuyeckas padora Ne 7.
Pemenne SKCIICPUMCHTAJIbHBIX

bub6mmoreka [{OK

2
8 3a7a4 1o Teme "MeTasuibl TIIaBHBIX https://m.edsoo.ru/27ad4af43
noarpynn"
OO61ras XxapakTepucTUKa METALIIOB
83 no6ounsIx noarpynn (b-rpymnm) bubnuorexa [JOK
[Tepuonnueckoit CUCTEMBI https://m.eds00.ru/610d7431
XUMHYECKHX AJIICMEHTOB
dOu3nyecKre 1 XUMUYECKUE
84 CBOMCTBA XpOMa U €ro COeIUHEHNI bubmorexa [IOK
P ’ https://m.edso00.ru/9911bef3
WX TIPUMEHEHHUE
Baxneiimmne coeuHEHNAS
85 Maprania. Ile MlaIHFaHaT KaJlusl, ero bubmorexa LOK
pratia. tiep o ’ https://m.eds00.ru/039d69c8
OKHCIIUTEIbHBIC CBOWCTBA
duszndecKknue 1 XHMUIECKHE
86 CBOMCTBA eJie3a U €T0 bubmuorexa [JOK
coenuuenui. [lonydyenue u https://m.edsoo.ru/1b7f8741
MIPUMEHEHHE CIIJIAaBOB XKeje3a
duszndecKrue 1 XHMUYECKHE
87 CBOIiCTBA MeIU U €€ CoeqUHEHNNA bubnnorexa LIOK
’ https://m.edso0.ru/2bc0f954
WX IPUMEHEHUE
dusznvecKrue 1 XHMUUIECKHE
CBOMCTBA IIMHKA U €T0 COCAMHEHHUH, bubmuoreka [JOK
88 _
UX IPUMEHEHHE. https://m.edsoo.ru/b1f2beal
['MAPOKCOKOMITIEKCHI IIMHKA
[TpakTrueckas padora Ne 8.
89 Pemenne skcriepuMeHTanbHBIX bubnnoreka [JOK
3a7a4 no teMe "MeTauibl https://m.edsoo0.ru/a6e352ea
1mo0OOYHBIX moArpymnm"”
90 Pemenue 3a1a4 pa3auyHbIX TUTIOB bubmiorexa LIOK
ladp https://m.edso0.ru/a8b83d83
91 O06o01IeHne U CUCTEMAaTH3aIUs bubmuoreka [JOK
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M3YYCHHOTO MaTepuasa 1o TemMe
"Mertauier"

https://m.edsoo0.ru/e91fe975

92 KonTtposnsHas paboTa o teme bubmorexa [IOK
"Metaibt" https://m.edso0.ru/83f63ea3

93 Ananu3 pe3ynbTaToB KOHTPOJIbHON bubnuorexa [JOK
paboThI, KOPPEKIIHS OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHuun

94 YCTOMYHMBOTO Pa3BUTHUSA bubnnorexa [JOK
yenoBeuecTBa. [loHsATHE 0 HAYUHBIX https://m.edso0.ru/080fe1f0
METOJIaX UCCIIEAOBaHUS BEIIECTB
HaygHble MPUHITUIIBI OpTaHU3aIHH

95 XUMHUYECKOTO MPOU3BOJICTBA. bu6moreka [IOK
[TpombImeHHBIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
TOJTYYCHUS] BAKHEHUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHNE

96 OKpYXaIoIen Cpeibl U ero BH6J_IHOTeKa HOK
HOCTEACTBHS https://m.edso0.ru/9f11bf51

97 XUMUS U 3JJ0POBBE YEIIOBEKA. bubnuoreka [IOK
JlekapcTBEeHHBIE CpeICTBA https://m.edso0.ru/a6552721
Xumus numy. Pojibs XUuMuu B

98 o0ecrieueHny MUIIEBON BH6J.IHOTeKa HOK
5630 1ACHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u napdroMmepHbie bubnuoreka [JOK
cpeacTBa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XUMHUS B CTPOUTENHCTBE.

100 Bakneiimme cTpouTenbHbIC U BH6J.IHOTeKa HOK
KOHCTPYKIEOHHEIE MATCPHATEL https://m.eds00.ru/61e69003
XUMUS B CEIbCKOM XO3SIICTBE.

101 Oprannyeckrie 1 MUHEPAJIbHBIE BH6J.IHOTeKa [OK
yoBperns https://m.edsoo.ru/fd39587d

102 Cucremaru3anus 1 0000IICHUE bubnuoreka [JOK

3HAaHUH 110 TEME

https://m.edsoo.ru/db979c¢70
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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YUYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakuueii Jlyauna B.B. O6miectBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «JPODA»; AKunoHepHOoe 00111€CTBO
«M3parenscTBO «lIpocBemienne

* Xumus; yrinyonenHoe ooyuyenue, 11 knace/ Epemun B.B., Ky3smenko H.E.,
HpoznoB A.A., u ap.; nox peaakuueit Jiyauna B.B. O0mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKInoHEepHOE 00IIECTBO
«M3parenscTBO «IIpocBemieHne

METOANYECKHUE MATEPHUAJIbI 1A YUYUTEJISA

«Metoauueckoe nocodue k yueonukam B. B. Epemuna, H. E. Ky3smenko, B.
. Tepenuna u ap. ,,Xumus. YriayOiaeHHbI ypoBenb . 10—11 kmacco».
Astopsr: B. B. Epemun, A. A. Jlpo3nos, . B. Bapranosa.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MUHTEPHET

O6pazoBarenbHas mwiathopma "Poccuiickas seKTpoHHas mKosa"
https://resh.edu.ru/

MATEPUAJIBHO-TEXHUYECKHUE YCJIOBUA1

Peanmzarust  maHHOW  mporpamMmbl  TIpEAyCMaTpHBAaeT  HMCIIOJIh30BaHHE
obopynoBanus, cpeAcTB 00yueHus u Bocnutanus LlenTpa «Touka pocray.
1. OGuiee o6opynoBanue (OMOIOTHSA):
o Iludpoas  mabopatopus  ydeHHYecKass  (dKojorus,  OwoJOTHS,
dbuznonorus).
o Kommekt mocyasl u 0060pynoBaHUS I YYCHHYECKUX OIBITOB (XUMUS,
ouomnorus).



