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PabGouas mporpaMma mo XMMUM Ha YPOBHE CpEIHEro oO0Iiero oopa3zoBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI oOpa3oBaTeabHON pOrpaMMbl CpeaHEro o011iero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepaqbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepauuy, peaqu3yIOIIMX OCHOBHbIE OO0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIOKeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHust ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTalyyi uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKXKe IS
OPOJOJKEHUST OOy4eHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBJISE€TCA OAHOW U3 MPUOPHUTETHBIX TUCIUTLIUH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIIPETAlii0 B COOTBETCTBUM C  OCHOBOIMOJATaroIIMMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpoil obecredynBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkaHWH, oOIel crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKCHUN OOydarommuxcsi B
paMKax HWTOTOBOM aTrTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHbIX Hpoduiield, npeaycMaTpuBaeT

2



pacrpefielieHue M CTPYKTypUpPOBaHUWE €ro IO KjaccaMm, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pacmpeiefieHne y4eOHOTO BpPEMEHHU, PEKOMEHIYyEMOIO
JUTSL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTMKH TOCTPOEHUS Kypca, BHYTPHUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0OpazoBaTebHOMN
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TMPOrpaMMe MO XMMHUHU IPEAYCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TmpeaesaMd YCTAaHOBIICHHOW TpOrpaMMON IO  XUMUH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBMM C HAINpPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBHM ¢ KkoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudGepeHITMPOBAaHHOTO OOYYEeHHUSI Ha YpPOBHE CpeIHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYCHHs HAMpaBlieH Ha pealu3aluio
NPEEMCTBEHHOCTH €  MOCJIEIYIONIMM  JITarioM  MOJYYeHHs] ~ XUMHYECKOIO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIHUIIINH B By3aX M OpPTaHU3AIUSAX CPETHET0 Mpo(decCHoHaIbHOTO
oOpa3zoBanusa. B 93Toil cBs3M wH3yueHHe mpeaMeTa «XUMH» OPUCHTHUPOBAHO
MPEUMYIECTBEHHO HA  pPACIIUPEHUE U  YIIIYyOJIeHHE TEOPETUYECKOU |
MPAKTUYECKON MOATOTOBKU O0YYarONIUXCsi, BEIOPABIINX OMPEACIEHHBINA MPOPUITH
oOydYeHwsI, B TOM YHCIIE C IEPCIIEKTUBOM MOCIEYIONIETO TOTYICHHUS] XUMUIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHPYEMBIM peE3yiabTaTaM OCBOCHHUS
dbenepanbHO 00pa30BaTEIbHOW MIPOrpaMMBI CPEJIHETO OO0IIero o0pa30BaHHS
U3yueHue npeaMera «XUMHUS» OpPHUEHTUPOBAHO TaKXe Ha pelIeHHe 3aaad
BOCIIUTAHUSI U COLMAJIBLHOIO Pa3BUTUA OOydaronuxcsi, Ha (OPMUPOBAHUE Y HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUH, YMEHHI paldOHaIu3aluu Yy4eOHOTO Tpyda U
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00OOIIEHHBIX CIMOCOOOB  JEATENBHOCTH, MMEIOIMIMX MEXIUCUUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisionuMu peaMeTa «XUMHs» Ha YPOBHE YIIIYOJIEHHOTO HM3ydeHUS
SBIIIOTCS  YIIIyOJNI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHuveckas Xumus». [Ipu ompenenceHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJEP)KaHUA STUX KYpPCOB B MPOTpPaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxkenuss PI'OC COO o paznuuusax 06a30BOro U yriayOia€HHOro
YPOBHEH U3YyUYEHHUs IIpEeaAMETaA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWYeCcKass XUMHS» COCTaBISICT COBOKYITHOCTh TPEAMETHBIX 3HAHUU U
YMEHHUN, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YyY€HHUs TMpeaMeTa. JTa CHUcTeMa
3HaHUW TIOJTy4YaeT OMNpENEIEHHOE TEOPETUYECKOE JOTMONHEHHE, TO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO Ooybluid  00BEM  (HaKTOJIOTHYECKOTO
MaTepuana. Tak, Ha yriayOI€HHOM YpOBHE H3ydYeHHUs NpeaMeTa oOecredeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS O0OBEMA 3HAHUW O XHMHYCCKHUX
DJIEMEHTaX W CBOWMCTBAaX WX COCAMHECHHWN HA OCHOBE PACIIMPCHHS U YTIIyOJICHHUS
NPEJCTaBICHUH O CTPOCHHU BEIIECTBA, XMMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEaKIMi, paCCMAaTPUBAEMBIX C TOYKH 3PEHUS XUMUYCCKON KHHETHUKH
U TepMoauHamuku. W3yuenue mnepuoandeckoro 3akoHa u Ilepuoamnueckoit
CUCTEMBbl ~ XMMHMYECKHX  DJJEMEHTOB O0azupyercssi  Ha  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
O0O0BSICHAETCS C TOYKU 3PEHUSI DHEPreTUUeCKUX U3MEHEHU npu €€ 00pa3oBaHUU U
paspyllieHud, a TakKe ¢ TOYKHU 3pEHUs MeXaHU3MOB e€ oOpa3oBaHus. M3yuenue
TUTIOB ~ pEaKkiui  JOomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce oprannueckoll XHMHH TIPH PAacCMOTPECHHH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN yaenseTcss oco0oe BHUMaHWEe BOIpocaM 00 3JIeKTPOHHBIX 3] deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHHe UMEeT TO, YTO Ha COAEpPKAHHE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YYEHHUS JJIS KIACCOB ONMPEACIEHHOTO MPpoduis (TTaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep [JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHUH) OKAa3bIBAIOT BIUSHUE CMEXHBIC TIpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UIecKoro mpoduis O0ibinoe
3HaueHHWEe OYyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmiedt xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJ/IOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TECOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKYJsipHas Teopus B (U3HKE), 3aKOHBI COXpPaHEHUS
MacChl W DHEPTrUU, 3aKOHBI TEPMOJMHAMHUKH, DJIEKTPOIW3a, MPEICTABICHUS O
CTPOCHHHU BEUIECTB H JIPYTOE.



B TO Xe BpemMs B coIepXKaHMM IpeaMeTa JUId KIAcCOB XUMHUKO-
Ounonornyeckoro npoduiis OoNbIIMK yAENbHBIA Bec OyIeT MMEeTh OpraHuYecKas
xuMus. B 3TOM  cioyyae mpeaocTaBiseTCs  BO3MOXKHOCTh g Oosiee
OOCTOSITENIBHOIO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aluyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOZST, K MpPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMOUABI, OCJKH, YIJICBOJbI, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHHS O COCTaBE M CBOWCTBAX MPEICTABUTEIEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3YYEHUS
CYLIHOCTH MpOoIecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHMS
0O0IIIeHAYYHBIX METOJ/IOB MO3HAHMS U OTBITA MPAKTUYECKOT0 MPUMEHEHHUS HAyUYHBIX
3HAaHUM HM3ydeHHe mnpeaMera «XuMUs» Ha yriayOJEéHHOM YypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMETaMHu, BXOJSIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAaMeThl», «MaremMartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U JIUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
yYpOBHE), 3a7laueil MEePBOCTETNICHHON 3HAYMMOCTH SIBIIA€TCAS (DOPMUPOBAHHE OCHOB
HAyKd XHUMHU Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEeATEIbHOCTU YEJI0BEKa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenue
ATOW 3a7auyd Ha YIIIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoiaraet
peanu3aluio TaKuXx 1eNei, Kak:

e (opmupoBaHue mnpeACTAaBIEHUN: O MaTepUaTbHOM E€JUHCTBE MHPAa,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUN MPUPOIBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPIeTUICCKON M IMUINECBON 0€30MacHOCTH, B Pa3BUTHHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaT€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIMX B OCHOBE XUMHYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TE€OPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPDHOM,  HAAMOJEKYJISIPHOM, O  TEPMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CHCTEMAX, 00 00Iux
HAaYYHBIX IPUHIUIIAX XUMHYECKOTO TPOU3BOICTBA;
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e (QopmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHWMHUYECKUX 3HAHUM ISl OOBSICHEHHS
KIIFOUEBBIX M€ U TpoOJieM COBPEMEHHOW XUMHH, JJisi OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
IPAaMOTHOTO pEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJu3a M OIEHKU C MO3UIIMI HKOJOTUUECKON 0€30MacHOCTH MOCIeICTBUI
OBITOBOM U MPOU3BOACTBEHHON JEATEILHOCTH YEJIOBEKa, CBA3aHHOW C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIOJIb30BAaHHMEM U  TepepadOTKOM
BEIIECTB;

e YyINIyOJI€HUE  TPEJACTABICHUH O  HAay4yHBIX  METOJaX  IO3HAHUA,
HEOOXOAUMBIX JUIsl TPUOOPETEHUST yYMEHUNW OPUEHTUPOBATHCA B MHUpPE
BEIIECTB U OOBSICHEHUS XUMUYECKUX SBJICHUN, HMEIIMHNX MECTO B
pPUPO/IE, B MPAKTUIECKON JEATeIbHOCTU U TIOBCEHEBHOMN KU3HHU.

B mnnanme peanuzanuu nepBOOYEPETHBIX BOCIHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIHN 1IeJIOCTHONW CHUCTEMBI CPEJHETro OO0IIero oOpa3oBaHMs NPH H3YUYCHHUU
npeaMera «XuMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
npuoOpeTaroT TaKue 1eJU U 3a7a4H, KakK:

e BOCHHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUW TMPUPOJBI,
yBaXEHUS K TIpolleccy TBOpUECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAIHBIX HCCIEOBAaHUN B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

e pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAaHMIO  Ha  OCHOBE  YCBOGHHS
00I1e4YeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEILHBIX UHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPUYECKUX
CrocOOHOCTEH OO0yJarommxcs, (GOpMHPOBAHHE Y HHUX CO3HATCIHHOTO
OTHOIICHHUS] K CaMO0Opa30BaHHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M MOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHUN W HABBIKOB Pa3yMHOI'O MPUPOOTOIB30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOMIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIbHOCTH.

OO6uiee yncino 4yacoB, MPEAYCMOTPEHHBIX IJI1 U3YUYECHHS] XUMUHU Ha YTiyOJIE€HHOM
YpOBHE cpemHero obmiero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

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

Teopust crpoeHuss opraHuyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. WM3omepus. Buuabl H30MepuU: CTPYKTypHas, HNPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

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

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

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

YrieBogopoasl.

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



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

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

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

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

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

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

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

[Ipuponnsiii ra3. IlonytHeie HeTsAHbIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:
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MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

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

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpalllECHU:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
yII€BOJOPOI0B U raJOr€HIIPOU3BOIHBIX YIJIEBOJIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl MOJTy4YeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBnenne 0 MeXaHHW3ME PEAKIUN HYKICO(DHIBHOTO 3aMEIeHUS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiicTB (penona. KauectBeHHble peakuuu Ha QeHosn. TokcuyHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepuss U HOMEHKJIaTypa. DuU3MYECKHE CBOWCTBA aJbJETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIe KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIUU, PEAKIMU C Y4YaCTUEM YTIEBOJOPOJHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxueie 3¢upsl. ['oMonornueckuii psa, oOmas Qopmyrna, uzoMmepus u
HOMEHKJaTypa. PU3NUYECKMEe U XUMHUUYECKHE CBOWCTBA: THUIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne30kcupuoo3a. OU3NUecKue CBOMCTBA W HAXOXJCHHE B Ipupoje. DOTOCHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranaBnuBaronye 1 HEBOCCTAHABIMBAIOIIME aucaxapubl. [ naponus
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0J03bl.  DU3MYECKHE CBOMCTBA Kpaxmajla M IEJUII0JIO3bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYeCTBEHHas peakius ¢ HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEpUMEHTAIbHBIE METOJbl HW3YUEHHsS] BEHIECTB M HUX MpPEeBpallCHUM:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMU Ha albJAeTUlbl (C THUIPOKCHUIIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE YKCIIEPUMEHTANIBHBIX 3a/iad 1o TeMaMm «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudpaTUyecKue W apoOMaTHYECKHE;, IEePBUYHBbIC, BTOPUYHBIE U TPETHUYHBIC.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpEACTaBUTE]Ib aMHHOB apomaTudeckoro psga. CtpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOCH30JIa.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllUK, O00pa3oBaHUEe TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YyYEHHUS BEUIECTB M WX INIPEBpalllCHUN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKOMOJIEKY/ISIPHBIE COCTUHECHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast
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Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

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

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPOIPEHOBBIN, U30MIPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AJIEKTPONPOBOISAIIME OJMMEPBI, OHOpa3IaraeMble MOJIUMEpHI).

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

Pacuétnrle 3amaun.

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

MexrpeaMeTHbIE CBS3H.

Peanuzanuss MEXIIpeIMETHBIX CBA3E€U MPU U3YUYCHUHU OPraHUYECKOM XUMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

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

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

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,
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dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOMABI, JKUPBI, HYKICUHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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

11 KUIIACC
OBIIIAS N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIAa. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMUuecKux 3JIEMEHTOB (S-, -,
d-, f-omementsr). PacmpeneneHue dIIEKTPOHOB MO aTOMHBIM — OPOMTAJISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB JIEMEHTOB MIEPBOTO0—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsi3b nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEepHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuTMdeckas. MexXaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOM CBs3u. KpartHble cBs3u. BopopomHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsX. COCTaB KOMIUJIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHbl. 3HAYECHHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  [HIIbI
KPUCTAJITMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpHcTamoruaparsl.
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Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MAaCChl BEHIECTB; 3aKOH COXPAHEHHUSI U MPEBPAIICHUA
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

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

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

OnekTponuTuyeckas auccornuainus. CuwibHbie U cla0ble AJIEKTPOJIMTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBHUTENb. IIpoliecchl OKHUCIEHUS W BOCCTaHOBJICHMSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOPOAAa B MPUCYTCTBUM KaTalu3aTopa, MOJACIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

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

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

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeue KUCI0pOACOAEpKAIIUE
COCIMHEHUS TaNoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.
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Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOWCTBA MU MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

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

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COCIMHECHUI. A30THBIE yIO0OpEHUSI.

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

Yrnepon, HaxoXkJaeHHEe B Tpupone.  AINIOTPONHBIE  MOIU(PUKAIMH.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKu. [IprMeHeHne MPOCTHIX BEIIECTB, OOPA30BaHHBIX YIJIEPOJOM, U €T0
COeIMHEHUH.

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

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

DNEKTPOXUMUYECKUA sl HampspkeHUd wMertamuioB.  OOmue  crnocoOsl

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

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XAMHYECKUX DJIEMEHTOB. Harpuiéi w kanwii: mnomydeHue, (HU3UYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHAYECKHE CBOWCTBA, IPHUMEHEHUE IMPOCTHIX BEIIECTB M HMX COCIMHEHHUM.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.
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AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakrepucThka MeTauioB noOouHblx noxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

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

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranna(VIl). [lepmanraHat kasusi, €ro OKACIUTEIIbHBIC CBOMCTRA.

®u3nYecKue U XMMUUYECKHUE CBOMCTBA Keje3a U ero coeguHeHui. OKCumpbl,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

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

[uuk: nomydeHue, (PU3MYECKUEC U XHMHYECKUE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YeHUE KOJUJIEKIMU «MeTamapl W CIUJIaBbl», B3aUMOJCHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI04Yel, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHMOHBI, KATUOH BOJOPO/Ia
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX TOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs Ba)KHEUIIMX BellecTB (Ha mMpUMepe MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumusg W 310poBbe yenmoBeka. JlekapcTtBeHnHble cpeacta. [IpaBuia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.
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XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. IlpaBuna
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuUalibl, KPAacKu, CTEKJIO, KepaMHuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMA, KOJIMYECTBA BEIECTBA) IMPOAYKTOB pPEaKIMHU, €CIU OJIHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMK BEIIECTBA B PAcTBOPE, JOJU BBIXOJA NPOAYKTAa pEaKIuu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

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

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHHE.

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

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

TexHomorusi: XuMudeckass IPOMBIIIIEHHOCTh, METAJUTypTrHsi, CTPOUTEITHHBIC
MaTepualbl, CEJIbCKOXO35UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAs MPOMBIILIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpUAlOB, 3JIEKTPOHHAs
MIPOMBIILJIEHHOCTb, HAHOTEXHOJIOTUH.
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I[IJTAHUPYEMBIE PE3VJIBTATHI OCBOEHUMSA ITPOT'PAMMBI 110 XUMUWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A
JIMUHOCTHBIE PE3YJIbTATHBI

B CcOOTBETCTBUHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOEHHMS MpenMera «XUMHUA» Ha YPOBHE CPEIHEro
oOmero o0Opa3oBaHUsl BBIJAEICHBl CIEIYIOINIME COCTABIISIIOLIME: OCO3HAHUE
0oOy4JarolmuMHCs POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HATMUYUE MOTUBALIMM K
0oOy4eHHIO; TOTOBHOCTH M CHOCOOHOCTh OOYYalIIMUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIAaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIBITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AesTEIbHOCTH.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JEeATEIbHOCTH
oOydaromuxcs B Mpoliecce peaan3aluud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX U MO3HABATEIBHBIX 3aJlay, BBHIMOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAydyHOMY HAacJIEIUIO
OTE€UYECTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAaYKH €CThb pPe3yibTaT
JUINTENbHBIX ~ HAOMIOCHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPy/Aa YYEHBIX U MPAKTUKOB;

UHTEpEeCa U II03HABATEJIbHBIX MOTHMBOB B IMOJYYEHUH U MOCIEAYIOLIEM
aHanu3e MHQOpPMaLUU O MEPENOBBIX JTOCTH)KEHHUSIX COBPEMEHHOM OTE4ECTBEHHOMU
XUMUU;
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3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCIEACTBUMN
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBbIO;

coOJIroIcHUsT TIpaBWJl 0Oe30MacHOro oOpalleHHus C BellecTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS MOCIEICTBUI M HENPHUATHS BPEIHBIX NMPUBBIUEK (YMOTpPeOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEUICHUHW NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISAM TpyZAa U pe3yJibTaTaM TPYJI0BOW NEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccur W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTHYECKH IIeTIECO00Pa3HOTO OTHOMICHUS K TPHUPOJAE KaK HCTOYHHUKY
CYILIECTBOBAHHMSI )KM3HH HA 3E€MJIE;

NOHUMaHHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCHOJb30BAaHUS JOCTWXKEHUN XUMHUHU JId
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHUS;
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AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAJIMYUS PA3BUTOTO SKOJOTMYECKOTO MBILIIJICHUS, YKOJOTHYECKON KYJIbTYPBbI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYKaroleM MUpPE KaK O €IWHCTBE MPHUPOJbI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
HMBWIM3AlMA: B €€ TYMaHUCTUYECKOW HANpaBICHHOCTH W BaXXHOW POJIK B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCIIOBUN YCHEIIHOTO TPYJa U SKOJIOTHMYECKH KOM(MOPTHON KU3HU KAXKJOTO WieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHIIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
noJiydaeMble 3HaHMS JIJISl aHAIU3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa H
MPOUCXOANIIUX B HEM U3MEHEHUN, YMEHUS JleJaTh 000OCHOBAHHBIC 3aKIIIOUCHHUS HA
OCHOBE Hay4yHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKON AEATEIIBHOCTH;

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

UHTEpeca K OCOOEHHOCTSM TpyAa B Pa3iudHbIX cepax MnpodhecCHOHATbHOM
NEATETBHOCTH.
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METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3yibTaThl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3zoBaHus BKIIOYAIOT:

3HAQYMMBbIE IS (GopMHpOBaHUS  MHPOBO33PEHUSA  O0YYAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAayyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, HAYYHbIA (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIE, KOMMYHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (GyHKUIHMOHABHON
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;

CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BATh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJbHBbIE yueOHBIC
JICHUCTBUS B MTO3HABATENILHON U COLIMANILHON MIPAKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OTPaXalOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMA, KOMMYHUKATHUBHBIMH W  PETYJIATHUBHBIMU
JEVUCTBUSIMU.

Ilo3HaBaTe/IbHBIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecKHe JedCTBUS

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

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABIECHHBIMU LIEISAMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKHU TMOHATHI M yCTaHABIMBATh WX B3aHMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA JJIsl OOBSICHEHUS! OTJEIbHBIX (DAKTOB H
SIBIICHUM;

BBIOMpAaTh OCHOBAHHUA M KpUTEPUHU [UIs KiIacCU(PHUKAIMM BEIIECTB U
XUMHWYECKHUX PEaKIUi;

YCTAaHABJIMBATh [PUYMHHO-CIEACTBEHHBIE CBA3M MEXKIYy H3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMYECKHE PACCYXACHUS (MHIYKTUBHBIE, JEAYKTHBHBIEC, IIO
AHAJIOTMM), BBISABIATH 3aKOHOMEPHOCTM M NPOTUBOPEUUS B PaCCMATPUBAEMBIX
ABJICHUAX, (DOPMYIMPOBATH BBIBOJBI U 3aKIIOUEHUS;

OPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHMBOJUYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIIBHBIE PECTABICHUS — XUMHUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOUN
peakuud — MpU pEHIeHUH YYEOHBIX IMO3HABATENIBHBIX W MPAKTUYECKUX 3aj]ad,
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MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYCCKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJOB HAy4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(GOopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAaHHBIC BOMPOCHl B KAaYECTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYEHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/ATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATH €T0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIEHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 00OOCHOBAHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JCATEITBHOCTH, TPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7a4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMYJsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPaBOYHbIE IOCOOMUS,
pecypcel MHTEepHeTa), aHAaIM3UpOBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTD u
HENIPOTHUBOPEUYHBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

NpUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpEICTBa Tpu pabore cC
XAMHYECKOW WH(POpMANMe: MPUMEHSITh MEXKMIpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKUe) 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;
MCITIOJIb30BaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA HATIISTHOCTH.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI B XOJI€ TUAJIOTa U/WITH
JUCKYCCHH, BBICKA3bIBATh UJIeH, (DOPMYITUPOBATH CBOU MPEIIOKCHUS
OTHOCHUTEJIHHO BBITIOJTHCHHUSI TIPEJIOKEHHOM 3a/1a49H;
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BBICTYNAaTh C MPE3EHTAllUeH pe3yNbTaTOB IMO3HABATEIbHOW AESATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BHITIOJIHCHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEAOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro MpoeKkTa, u (opMyJIupOBaATh BHIBOJIBI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEHOBAHUU IYTEM COIJIACOBAaHUS IO3UILUMUA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryisiTUBHBIE YHUBEpPCAJIbLHbIE YyYeOHbIEe 1eCTBHS:

CaMOCTOSATENbHO IUIAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIbHYIO
NEeSATENbHOCTb, ONpenesss €€ Uead M 3aJauyd, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alropuT™M JEUCTBUN MpH
BLITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTENbCKUX 3a/lad, BBIOMpaTh Haubosee
3 PeKTUBHBIN C€MOCOO0 MX pelieHuss ¢ Y4ETOM TMOJYyYCeHHS HOBBIX 3HAHUM O
BEIECTBAX U XUMHUECKUX PEAKIIHUIX.

NPEAMETHBIE PE3YJIBTATHBI

[IpeameTrHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBbI TI0 XUMUU Ha Yri1yOJa€HHOM
YpOBHE Ha YPOBHE CpEAHEro OO0IIero oOpa30BaHUsS BKIIOYAIOT CIEHUPUUECKUE
JUISL y4eOHOTO MpeaMeTa « XUMUS» HaydHbIC 3HAHUsI, YMEHHS U CIIOCOOBI IEHCTBUI
10 OCBOCHMIO, MHTEPIPETAIIUU U MPEeoOpa30BaHUIO 3HAHUHN, BUIBI JIESITCIBHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUA M NMPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAKKE B PEaJIbHBIX )KM3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX C XUMHEN. B
nporpaMMe€ 1O XHMHUHU TMPEIMETHBIE pPE3yJbTaThl NPEACTABIEHBI IO TOJaM
U3YYEHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XuMUS»
OTpaXKaroT:

c(hOpMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAUYEHWU OPTaHMYeCKOU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B O00ECIEeYeHUH YCTONYHMBOTO
Pa3BHUTH YEIOBEYECTBA B PEHICHUH MPOOJIEM DKOJIOTHUECKON, YHEPTETUYECKON U
MUIIEBON 0€30MacCHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B o0ecrieuyeHun palOHAIBHOTO
MPUPOAOIIONB30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO M IPUPOJIHOM CPELIE;

BJIAJIEHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraolne NOHATUS — XUMUUYECKUN DJIEMEHT, aTOM, /IO U JIEKTPOHHAS
oboyouka aroma, S-, P-, O-aTroMHBIE OpOWTAIM, OCHOBHOC W BO30YXJIEHHOC
COCTOSIHMSI aToma, TUOpUAM3alMs AaTOMHBIX OpOWTaned, HOH, MOJIeKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKHUCIICHUS, XUMUUYECKasi CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA 00BEM, YIIIEpOAHBIN CKelleT, (yHKIIMOHAIbHAS

23



rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAILEHHBIE,
CKEJIETHBIE), HM30MEpUs CTPYKTypHass M MPOCTPaHCTBEHHas (reoMeTpuyecKas,
ONTHUYECKAs), H30MEpPbl, T'OMOJOTMYECKUN psl, TOMOJOTH, YIJIEBOJOPOIHI,
KHCIIOPOA- U a30TCOJAEPKAIME OPraHUYeCKHE COEIUHEHUS, MOHOMEp, MOJIIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akon JI. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BELLIECTB, 3aKOH COXPaHEHUs
U TpeBpalleHus] SHEPrMM NP XUMUYECKUX peaklMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKallhe B OCHOBE
NOHUMAaHUS TPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPeICTaBICHUS
0 MEXaHM3Max XUMHUYECKHX pEeaKIMd, TePMOJAMHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AUMHOM BIJIMSIHUM aTOMOB U T'PYIII aTOMOB
B MOJIeKyJax (MHIYKTUBHBIA U Me30MepHbIid 3 dexThi, opueHTanTsl | u Il pona);
(akTONOrMYEeCKUEe CBEJIEHHUS O CBOWCTBAaX, COCTaBe, MOJYYEHHMH M Oe30MacHOM
UCIIOJIb30BAaHUM BAKHEHIINX OPraHUYECKUX BEIIECTB B OBITY M NPaKTUYECKOM
JESATENbHOCTH  YelloBeKa, OOMIMX  HAyYHbIX  MPUHIHUIAX  XHUMHYECKOIO
IPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, TEPePabOTKU HEDTH);
c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKH MOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA IPU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCINHEHN;
c(OpMUPOBAHHOCTh YMEHHUII:

UCII0JIb30BaTh XMMHUYECKYH0 CHUMBOJIMKY JUIsI COCTABJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (OPMYJ OpraHUYECKUX
BELIECTB;

COCTaBJIATh YPAaBHEHUS XMMHUYECKHX PEAKLIUN M PACKPBIBATh MX CYIIHOCTH:
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUH  IOCPEICTBOM  COCTABIICHMS
AJIEKTPOHHOTO OajaHca 3THX pEeaKkUMi, peakuii HOHHOro oOMeHa MyTEM
COCTAaBJICHHUS UX IOJIHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHU;

U3rOTABIIMBATh MOJIEIN MOJIEKYJl OPraHMYECKUX BEIIECTB JUJIS WILTIOCTPALUU
UX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAIJIEKHOCTh M3yUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnme COEOUHEHHM, [daBaTb MM Ha3BaHUSA 10 CHUCTEMAaTHYECKOMN
Homenknarype (IUPAC) u mpuBoAWTh TpUBMATIBHBIC HA3BaHUS IS OTIEITHHBIX
IIPEICTaBUTENEH OPraHMYECKUX BEIIECTB (3TWUJIEH, ALIETUJIEH, TOJIYOJI, TJIMLEPHH,
STUJICHTIUKONb, (PeHon, QopMalbaerua, aieTaabAerui, AaleToH, MypaBbHHas
KHCJIOTA, YKCYCHAsl KHCIJIOTa, CTEAPUHOBAs!, OJIEMHOBAs, NAaJIbMUTHHOBAS KHUCIIOTHI,
[NIMLMH, aJaHuH, MajlbTo3a, (PPyKTO3a, aHWIMH, TUBUHUJ, U3OIPEH, XJIOPOIPEH,

CTUPOJI U JpYTue);
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c(hOpMUPOBAHHOCTb yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpTraHUYECKUX COCAMHEHUAX (KOBaJEHTHAs M WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS,

chOpMUPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nMUecKkue MU XMMHMYECKHME CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pazIUUHBIX
KJIACCOB OPTaHMYECKUX BEIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJKaJUCHOB,
aJIKWHOB, apOMAaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, AaJbJECTUJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX d(PUPOB, )KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, 1H- U TIOJIUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHMYECKYIO  CBSI3b  MEXKJIY  HUMH  yYPaBHCHUSMHU
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIHUH C MCIOJIB30BAHUEM CTPYKTYPHBIX
bopmyi;

c(hOpMUPOBAHHOCTh YMEHHUSI TMOJTBEPXKJIaTh Ha KOHKPETHBIX MpHUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT
KpPaTHOCTH Y THIIA KOBAJEHTHOMN CBS3H (G- M TT-CBSI3M ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUHUKHU YTIJIEBOJOPOIHOTO
CeIpbsi (HedTb, TPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ro MepepadoTKh W
PAaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMOH 3HAHHI O €CTeCTBEHHO-HAayYHBIX
METOJIax MO3HAaHUS — HAOIIOJIEHNH, U3MEPEHUU, MOJCIUPOBAHUHU, IKCIIEPUMEHTE
(peajlbHOM U MBICIIEHHOM ) U YMEHUS PUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE onepanuu
MBICIIUTEILHOM NIEITEbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3alIUI0, BBISIBICHUE NMPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JIA M3Yy4YCHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISIBIISITH B3AaUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSAMU U TPEACTABICHUAMHU IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0onee OCO3HAaHHOTO TIOHMMAaHHS CYIIHOCTH MaTEepUANIBHOTO €IWHCTBA MUPA,
WCIIOJIb30BaTh CHUCTEMHBIE 3HAHUSA MO OPraHMYECKON XUMHUU HJisI OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

chOpPMHUPOBAHHOCTh YMEHUW: TPOBOJUTH PACUYETBI MO XUMHUYECKUM
dbopMynam ¥ ypaBHEHHSIM XHMHUYECKHX PEAKIMHA C MCTOIb30BaHUEM (PU3HUECKHUX
BeJIMUYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIECHUIO XUMHUYECKOU
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dbopMynbl BelIeCcTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
MPOYKTaM CrOpaHusl, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLEHUBATH
C TMO3UIMH  SKOJOTMYECKOM  O0e30MacHOCTH  MOCJHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON JESATEILHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTkoi
BEIIECTB, UCMOJIb30BATH MOJIYUYCHHBIE 3HAHUS JJIsl MPUHATUSI TPAMOTHBIX PEIICHUN
po0JieM B CUTYyaIUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO MIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUI OJKCMEPUMEHT (TOJIydeHUE U HW3Y4YEHHUE CBOWCTB OpPraHMYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMHU YIIE€BOJAOPOJOB PA3IUYHBIX KJIACCOB U
KHCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEUIECTB, PEIICHUE AKCIEPUMEHTAIbHBIX
3a/1ad 1O PACIO3HABAaHUIO OPraHWYECKUX BEIIECTB) C COOJIOJICHUEM TPaBUII
0e30macHOro OOpallleHus] ¢ BEIIeCTBAMU M J1a0OPAaTOPHBIM O0OPYTOBAHUEM,
dbopMmynupoBaTh I€db HMCCJIEAOBAHUSA, NPEACTABIATh B pPa3IudHON (popme
pe3yJIbTaThl IKCIEPUMEHTA, AHATM3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTb YMEHHIA:

co0JI0/1aTh MpaBUiIa SKOJOTHYECKU 11EeTIeCO00pa3HOTO MOBEACHUSI B OBITY U
TPYAOBON JEATEIBHOCTH B ILEISAX COXPAHEHMS CBOETO 3J0pPOBbS, OKpYXKarouen
IPUPOTHOM CpPeAbl U TIOCTUKEHUS €€ YCTOMUNBOIO Pa3BUTHS;

OCO3HaBAaTh OINACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKUBBIE OPraHU3MBbI
ONPEIENIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAas cMbIca nokazareins [TJIK;

aHAIM3UPOBATH 1IETIECO00PA3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEIIECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIB3a;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IIEJICHAMPABICHHBIN TOUCK
XUMHYECKOW HH(POPMAIIMH B PA3TMYHBIX UICTOYHUKAX (HAy4YHAsl M yueOHO-HAy4YHAas
JIUTepaTypa, CpeacTBa MaccoBoil nHdopmaiuu, IHTepHET U Apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUUYECKYIO MH(OpMAIHIO, IepepadbaTbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUH C ITOCTaBJICHHON YUeOHOM 3aaueii.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEePUAIBHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM NOPUPOJBI, O MECTE U 3HAYEHUHU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
pa3BUTHA, B PEUICHUU NPOOJEM HKOJOTHUYECKOM, SHEPreTUYECKOW W MUIIECBOU
0e30macHOCTH, B Pa3BUTHUH MEIUIIUHBI, CO3IaHWA HOBBIX MAaTEPUAJIOB, HOBBIX
HMCTOYHUKOB JHEPIHH, B 00ECIEYCHUH PAIMOHAIBHOTO MPHPOIOIOIH30BAHUSA, B
GbopMUpPOBaHUM MUPOBO33pEHHSI U OOIIEW KyJIbTypbl YEJOBEKa, a TaKKe
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HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3[0POBbIO W MPUPOIHOM

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHYECKHH OJJIEMEHT, aToM, SIpO aroma,

M30TOIIbI, IJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpHUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJa, BAJICHTHOCTh, JJEKTPOOTPUIIATEIHHOCTh, CTENEHb  OKUCICHUS,
XUMUYecKasi CBA3b (KOBaJieHTHasl, WOHHAs, MeETaUIMuecKas, BOJOpPOIHAs),
KpUCTAJUIMYECKasl pemérka, XUMHUYECKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJMTHUYECKAsT JTUCCOIMAIUS, CTENEeHb JUCCOIHUAIINH,
BOJOPOJHBIN TOKa3aTelb, OKUCIUTEIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3 deKT
XUMUYECKOU PEaKIuu, CKOPOCTh XUMUUECKON peakIuu, XUMUYECKOe PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUUYECKON IUCCOIMAIIUU, TIEPUOTUUYSCKUIN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHUsI MaCChl BEIIECTB, 3AKOH COXPAHECHUS U
IpEBpaICHUsT YHEPTUU MPU XUMUUYECKUX PEaKIusiX, 3aKOH IMOCTOSHCTBA COCTaBa
BEI[ECTB, 3aKOH JICHMCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK
XUMUH, MHUPOBO33PEHUYECCKHUE 3HAHUSA, JIEXKAllMe B OCHOBE ITOHUMAaHMUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XUMHUYECKUX  SBJICHUH;  COBPEMCHHBIC
NPEACTABICHUS O CTPOEHUU BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAaIMOJIEKYJISIPHOM ~ YPOBHSIX; TNPEACTABICHHUS O MEXaHU3MaxX XUMHUYECKUX
peakiui, TEpMOAWHAMHYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
IPOTEKaHUs, 0 XUMHYECKOM pPABHOBECHH, PACTBOpPax MU IUCIIEPCHBIX CHUCTEMaX;
(dakToNOrMYeCKUEe CBEIECHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHH M 0e30ImacHOM
MCIIOJIb30BAaHUM BKHEUIIIMX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTHYECKOM
NESTENbHOCTH  YelloBeKa, OOMMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
IPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEpHbIE MPHU3HAKU TMOHSITHH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
ONMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAIlCHUI;

c(hOpMHUPOBAHHOCTh YMEHHsSI HCIIOIH30BaTh XUMUYECKYIO CHUMBOJUKY IS
coctaBieHus GOpMyJd BEIMIECTB W  YpPaBHEHUUW XMMHUUYECKHX  PpEaKIui,
cuctematuieckyto HomeHkinarypy (IUPAC) u TpuBuansHble Ha3BaHUS OTICITBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEJEISITh BAIGHTHOCTh U CTETICHh OKUCIICHUS
XUMHUYECKUX BJIEMEHTOB B COCIMHEHUAX, BHUJI XMMHUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAsA, METa/lInuecKasi, BOJIOPOJIHAS), THUN KPHUCTALIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;
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c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSTH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJAa XMMHMYECKOW CBS3M M THUNA KPUCTALIMYECKON pemeéTku, OOMEHHBId H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHUW:  KJIACCU(PUIMPOBATH:  HEOPraHUYECKHUE
BEILIECTBA 10 UX COCTAaBY, XUMHUECKHE PEAKIIUH 10 PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY 3(h(EKTy peakiuu, W3MEHECHUIO
CTeNeHEel OKHCIEHHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTaau3aTopa H
JIPYTHUeE); CAaMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPUM JJIs1 KiIacCUpUKAIIUN
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPHIBATh CMBICI MEPUOINYECKOTO 3akoHa JI.
N. MenaeneeBa U 1eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U IPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IMEPUOJIOB
[Tepunoanueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIb3YS TIOHSATHUS
«IHEPreTUYECKHe YPOBHU», «IHEPreTUYECKHE MOJIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXKIEHHOE HHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHMsI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HX
coeIMHEHUM 1o mnepuojgam u rpynmnam llepuonmueckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX AJIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAaHHOCTh YMEHHMH: XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIHE
XUMHUYECKHE  CBOMCTBAa  BELIECTB  PA3JIMYHBIX  KJIACcCOB,  IOATBEPXKAATh
CYLIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOLIBI YPABHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(OpPMHPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OaliaHca
ATUX PEAKIUH; peakIii MOHHOTO OOMeHa MyTEM COCTaBICHUS WX TOJHBIX H
COKpAlIEHHBIX  HWOHHBIX  YPaBHEHUW;  peaKkUud  TUAPOJIW3A;  PEaKUuu
KOMITJIEKCO0Opa3oBaHusl (Ha MpUMeEPE THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA );

chOpPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUYECKUX PEAKIHM C YYETOM HMX JSHEPIETUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTH XHMHUYECKOM pEakluu B 3aBUCUMOCTH OT Pa3JInYHbIX
(bakTOpoB, a TAaKKE XapaKTep CMENICHHS] XUMUYECKOTO PABHOBECHS MOJ] BIUSHAEM
BHEIIHMX Bo3aeicTBuil (mpuniun Jle [llatense);

c(hOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEPHU30BaTh XUMHUYECKHE PEAKIINH,
JIe)KalllMe B OCHOBE MPOMBIIIJICHHOTO NOJYYE€HUsS CEPHOM KHCIJIOTHI, aMMHaKa,
oOlllMe HayyHble MPUHUHUIBl XUMHUUYECKHUX MPOU3BOJICTB; I€JI€CO00PA3HOCTD
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MIPUMEHEHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3pEHUsI COOTHOILLICHUS] PUCK-TIONbB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHUS SBJICHUN MpUPOAbl — HAOIIOJACHUE, HW3MEpPEHUE, MOJICIUPOBAHUE,
AKCTIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS NIPU SKCIEPUMEHTAILHOM UCCIIECIOBAHUYN BEILIECTB
U Ui OOBSCHEHUS XUMHUYECKUX SIBICHUH, HUMEKIINX MECTO B MPUPOJE,
MPAKTUUECKON NEATEIBbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
NOHATUSIMH W TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MATEPUATBLHOTO €TMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJUTH PACUETh: C UCIOJIb30BaHUEM
MOHATHI «MaccoBasi J0Jisl BEIIECTBA B PACTBOPE» U «MOJIIPHAS KOHLICHTPALIUSI»;
Macchl BEIIECTBA WU 00bEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIIOBOrO 3ddexra
peaKkluK; 3HAYEHUs BOJOPOJAHOTO IOKa3aTessi PaCTBOPOB KHUCIOT W IIEIOYEH C
W3BECTHOW CTENEHBIO JHUCCOLMAIMU; Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE PacTBOpa C
ompeieIEHHOW MacCOBOM J10Jiel pacTBOPEHHOTO BEIECTBA WIIM JIAaHO B M30BITKE
(MMeeT TMpUMECH); JOJIM BBIXOJIa TPOJAYKTA PEaAKIUH; OOBEMHBIX OTHOIICHUM
ra3osB;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OoOMeHa,
MOATBEPIKJICHUE KaUeCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI0 HWHIWKATOPOB, H3YYCHUE BIUSHUS
pasnmuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHYECKOW  pEaKIHuH, perieHue
JKCIIEPUMEHTAJbHBIX 3a7a4 mno TemaM «Mertamnel» u  «Hemeramisi») ¢
cOOJIFOICHUEM TPaBMII 0€30IaCHOTO OOpaIleHUsI ¢ BEIIECTBAMH U Ja0OpPaTOPHBIM
obopymoBaHueM, (GOpPMYIUPOBaTh I€Jdb HCCICIOBAHMS, MPEICTABISATh B
pasnmuuHoi popMe pe3ynbTaThl AKCICPUMEHTA, aHAIM3UPOBATh M OIICHHUBATH HX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATh IICJICHAIPABICHHBIA TIOMCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHAJM3MPOBATh XUMUUYCCKYI0 MH(pOpMAIMIo, TiepepadaTeiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUH C IMOCTABJICHHOW yueOHOM 3aqadeH.
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KapOoHunbHbIC
COCIMHECHMUS:
aJbICTUABl U bubmuoreka [IOK
3.2 KETOHBI. 21 1 https://m.edsoo.ru/d69df
Kap6oHoBsie 650
KuCI0ThI. CII0KHBIC
a¢upsl. XKups
bu6mmoreka [{OK
3.3 VYraeBoisl 9 1 https://m.edsoo.ru/d69df
650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeMHeHUus
AMWHBI. bubmmorexa [{OK
4.1 AMMHOKHUCIIOTEHI. 12 1 2 https://m.edsoo.ru/d69df
benxn 650
Hroro mo pazgeny 12
Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
BricokoMonexyisipH bubmorera [JOK
5.1 Y 6 1 https://m. edso0.ru/d69df
bl€ COEIMHEHUS
650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO
YACOB I10 102 3 6
[TPOTPAMME
11 KIIACC
N HaumenoBanu | KosmvecTBo yacos JJIeKTPOHHBbIE
" | e pa3aeioB H (uudpoBbie)
n/ Becer | Konrpoabnnl | IlpakTHueckn
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbI e padoThI
NPOrpaMmblI pecypcsl
Pa3znea 1. Teopernueckne 0CHOBBI XUMUH
Crpoenue
aToma.
[Tepuonnuecku
. bu6mmoreka [JOK
1 3aKOH U
11 9 https://m.edsoo.ru/2dd57f2
[Tepuonnuecka 4
s cUCTeMa -
XUMUYECKUX

31eMeHTOB /l.
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H. Mengeneepa
Crpoenue
bubnuoreka [IOK

BEIIICCTBA.

1.2 11 https://m.edsoo.ru/2dd57f2
Mmuoroo6pa3ue 4
BEIIECTB N
X bu6mmoreka [IOK

NMHUYCCKUC

1.3 19 https://m.edsoo.ru/2dd57f2

peaxiuu 4
Wroro mo pazueny 39

Pa3nen 2. Heopranuye

CKafd XUMHUHA

bubmmoreka [{OK
2.1 Hemeramisr 31 https://m.edsoo.ru/2dd57{2
4
bubmmorexa [{OK
2.2 Merauist 23 https://m.edsoo.ru/2dd57f2
4
Hroro mo pazgeny 54
Paznena 3. XuMusd ¥ JKN3HL
MerToip1
bu6mmoreka [IOK
[IO3HAHUS B
3.1 9 https://m.edsoo.ru/2dd57f2
XUMHAU. XUMUS 4
M KU3Hb -
Hroro mo pazgeny 9
OBILIEE
KOJMYECTBO 102
YACOB I10
[TPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KoaunyecTBO 4acoB 1 DJIeKTPOHHBbIE
ara
KonTpou IIpakTuye uugposkIe
Tema ypoka Bcee H3y4e
n/ bHbIE CKHe st o0pa3oBaTtejibHbIE
ro
I padoThI padoTsI pecypchl
[Ipenmer u
3HAUYCHUE
OPraHu4eCcKou
bubmmoreka [{OK
XUMHH,
1 https://m.eds00.ru/3686e6
MPEACTABICHHUE O 5
MHOT000pa3uu _
OpPraHHYECKUX
COCIUHCHHI
DIJIEKTPOHHOE
CTPOEHHE aToMa
bu6moreka [IOK
yriepoa
1 https://m.edsoo.ru/Oce6fd
(ocHOBHOE U ac
BO30YXKIEHHOE T
COCTOSIHHS).
XuMudeckas
bu6moreka [IOK
CBSI3b B
1 https://m.edso00.ru/8d39f5
OpPraHUYECKUX 8
COCIUHCHUAX. _
Teopust ctpoeHust
bu6mmoreka [JOK
OpraHUYECKUX
. 1 https://m.edso00.ru/9e595c¢
coequHeHnN A. bs
M. byrneposa o
Buasl nzomepuu:
CTOVKTVDHAS bu6mmoreka [JOK
pyKtypHat, 1 https://m.edsoo.ru/b0e616
MPOCTPAHCTBCHHA 61
A. T
[IpencraBnenue o
Kiaccuukanuu u
cHCTeMaTHU4YecKast bu6mmoreka [JOK
HOMEHKJIAaTypa 1 https://m.edsoo.ru/c212dd
(IUPAC) 21
OpraHUYECKUX
BCIIICCTB
Knaccugukarus 1 bubnuorexa [IOK
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https://m.edsoo.ru/8d39f5c8
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https://m.edsoo.ru/b0e61661
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https://m.edsoo.ru/c212dd21

peakuuii B https://m.edsoo.ru/ba5706
OPraHNu4eCcKOu aa
XUMHH
Cucremaru3anus bubnuoreka [IOK
8 1 00001TICHIE https://m.edsoo.ru/87a37c
3HAHMH 110 TeMe ab
AnKaHebI:
TOMOJIOTHYCCKHI
psia, oomas
opmyia,
dopmy bubmmoreka [{OK
HOMEHKJIATypa 1
9 https://m.edsoo.ru/25a146
HU30MepHsl, 36
JJIEKTPOHHOE U -
MPOCTPAHCTBEHH
0€ CTpOoeHHue
MOJIEKYJT
duznueckue u
bu6moreka [IOK
XUMHYECKHE
10 . https://m.eds00.ru/313771
CBOMCTBA
1c
aJIKaHOB
Haxoxnenue
aJIKaHOB B
MIPUPOJIE. bubnuorexa [JOK
11 CnocoObl https://m.edso0.ru/259b0a
MOJIYYECHUS U 5b
MIPUMEHCHHE
aJIKaHOB
[uknoankaHsl:
obmas popmyina,
HOMEHKJIaTypa 1
HU30Mepus,
0COOCHHOCTHU bu6mmoreka [JOK
12 CTPOCHHS H https://m.edso0.ru/156730
XUMUYECKHX d2
CBOMCTB,
CITOCOOBI
MOJIy4eHUS U
MIPUMEHEHHE
Pemenne
" bubmuoreka [JOK
pacuéTHBIX
13 https://m.edsoo.ru/bf84d8
3a7a4 Ha eb
OIIpEeNIECIICHUE o
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MOJIEKYJIIPHOM
bopmybl
OpPraHUYEeCKOTo
BEIIECTBA 110
MAacCOBBIM
JIOJISIM aTOMOB
DJIEMCHTOB,
BXOJISIIUX B €TI0
COCTaB.
Cucremaru3anus
u 0000ImeHue
3HAHUH IT0 TEMe

AJKeHBI:
TOMOJIOTHYECKHI
psn, oOras
(opmyna,
HOMEHKJIaTypa,
ANIEKTPOHHOE U

bu6moreka [IOK

14 MIPOCTPAHCTBEHH https://m.edso0.ru/273b0a
0€ CTpOEHHE le
MOJIEKYIL.
CrpykrypHas u
[HC-TPaHC-
n3oMepus
aJIKCHOB
dusnveckue u
XUMHUYECKHE
. bu6mmoreka [JOK
CBOMCTBA
15 https://m.edso0.ru/21069c
aJIKCHOB.
cd
[IpaBuio
MapkoBHHKOBA
Cnoco0Obl
bubmuoreka [JOK
MOJIY4YECHUS U
16 https://m.edso0.ru/665dc0
MPUMEHEHHUE 58
AJIKEHOB T
IIpakTrueckas
pabota Ne 1 o
TEME bu6mmoreka [JOK
17 "Ilonyuenne https://m.edsoo.ru/0941ee
STUIIEHA U ds
M3Yy4YEHUE €ro
cBOIiCTB"
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https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8

Pemenue

pacy€THBIX
3a7a4 Ha
onpesieeHte bubmuoreka [IOK
18 . https://m.edsoo.ru/e9ea99
MOJICKYJISIPHO M 1
bopmybl T
OPraHHYECKOTO
BeIllECTBA
AnKagueHsbl:
COIIPSDKEHHBIE,
M30JIMPOBAHHBIE, bubnuotexa [JOK
19 KyMYJIMPOBAaHHBI https://m.edsoo.ru/04298c
e. OcobOennoctu 0a
AJIEKTPOHHOTO
CTpOCHUS
XuMu4deckue
N bu6moreka [IOK
20 CBOHCTB,? https://m.edso0.ru/e56125
COTIPSHKEHHBIX 3
JTUCHOB
CnocoOb1
MOy UCHHs 1 bubnuorexa [JOK
21 https://m.edsoo.ru/1aa816
MIPUMEHEHHE 60
aJIKaJINCHOB
AJIKVHBI:
TOMOJIOTHYECKHM
psn, oOmas
(opmynna,
HOMEHKJIaTypa, bubnuorexa [JOK
22 ANIEKTPOHHOE U https://m.edsoo.ru/68b6cc
MPOCTPAHCTBEHH 4c
0€ CTpOoeHHue
MOJIEKYIL,
buzuveckue
CBOMCTBA
XuMHu4eckue bu6mmoreka [JOK
23 CBOMCTBA https://m.edso0.ru/23493a
AJIKNHOB 93
KauecTtBennsbIe bu6mmoreka [JOK
24 peakuuu Ha https://m.edsoo.ru/7b1c48
TPOIHYIO CBS3b da
25 Croco0sl bubmuoreka [JOK

MOJIYYCHHUA U

https://m.edsoo.ru/a6f9al
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https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
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https://m.edsoo.ru/a6f9a1ea

IIPUMEHEHHE
AJIKUHOB

Pemenue 3amau:

pacy€Thl 1o bubnuorexa [JOK
26 YPaBHEHHUIO https://m.edsoo.ru/5db8e5
XUMHUYECKON 26
peakiuu
Cucremaru3anms
27 1 0000I1ICHIE
3HAHUU 110 TEME
ApeHsl:
TOMOJIOTHYECKHM
psn, oOras
(opmynna,
HOMEHKJIaTypa.
DIJIEKTPOHHOE U bubnuorexa [JOK
28 MPOCTPAaHCTBEHH https://m.edsoo.ru/a92a70
0€ CTPOCHUE 94
MOJIEKYJT
OeH3oma u
TOJIyOJIa, UX
buznveckue
CBOICTBA
XUMUYECKUE
. bu6moreka [IOK
29 cBoHCTBa https://m.edsoo.ru/a44ala
aApEHOB: PEAKIIUU ol
3aMeIECHUS
XuMudeckue
CBOMCTBA
apEHOB: PEAKLINU bubnuoreka [IOK
30 MIPUCOEANHEHUS, https://m.edsoo.ru/a44ala
OKHCJICHUE e4
rOMOJIOTOB
OcH30I1a
OcoOeHHOCTH bu6mmoreka [JOK
31 XUMHUYECKUX https://m.edsoo.ru/d5018a
CBOMCTB CTUPOJIA 54
Pemenne
pacu€THBIX bubnuoreka [IOK
32 3aJa4 Ha https://m.edso0.ru/53461a
OIpeeIIeHnE 2C
MOJIEKYJIIPHOM
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bopmybl
OpPraHHYEeCKOTO
BEIl[eCTBA

33

Cnoco0Obl
IOJIy4YEHHUS U
IIPUMECHEHUE
apeHOB

bubmuoreka [IOK
https://m.edsoo.ru/6f717d
09

34

I'eneTnueckas
CBSI3b MEXKIY
pa3IMYHBIMU
KJaccaMu
YIJIEBOJIOPOJIOB

35

Pacuértrl mo
YpaBHEHUSAM
XUMHAYECKUX
peaKuum.
CucreMaTHu3amis
u 0000IeHe
3HAHUH 110 TEME

36

[IpuponHslii ras.
[TomyTHbIE
He(TSHBIC Ta3bI

37

Kamennsrit
yroJib U
MIPOIYKTHI €T0
nepepadboTKu

bu6moreka [IOK
https://m.edso0.ru/69b339
8b

38

Hedtp u
crocoObl eé
nepepadoTKH.
[Ipumenenue
MIPOJYKTOB
nepepaboTKu
HetH

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de
78

39

I'eneTnueckas
CBSI3b MEXKIY
pa3IMYHBIMU
KJlaccaMu
YIJIEBOJOPOJIOB

40

l'anorenonponss
OJHBIE
YII1€BOOPOIOB:
JJIEKTPOHHOE

bu6mmoreka [JOK
https://m.edsoo.ru/82b4d7
59
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CTPOCHHE;
peaknuu
3aMCIICHUA
rajoreHa

41

[elictBue
IICI0YCH Ha
raJIOreHIIPOU3BO
IHBIE.
BzaumoneiicTeu
e
JIATAJIOTeHAIKaH
OB C MarHveM H
IIUHKOM

42

CucreMaTu3anus
u 0000IeHue
3HAHUH I10
pasznmeny
"YraeBonopo bl

bu6moreka [IOK
https://m.edsoo.ru/20e89f
22

43

KontponbHas
pabora 1o Teme
"YraeBoaopoabl

bu6moreka [IOK
https://m.edso0.ru/95c9e2
98

44

[IpenenvHbie
OJTHOATOMHEIC
CIIUPTHI:
TOMOJIOTHYECKHI
psn, oOmas
(opmynna,
CTPOCHHE
MOJIEKYII,
HU30Mepus,
HOMEHKJIATypa,
KJaccudukanus,
buzuveckue
CBOMCTBaA

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5
cd

45

XUMHYECKHE
CBOIiCcTBa
MPEIEIbHBIX
0JTHOATOMHBIX
CIIUPTOB

bu6mmoreka [JOK
https://m.edsoo.ru/26ee34
fe

46

Crioco0sl

bu6mmoreka [JOK
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MOJIYYCHUS U

https://m.edso0.ru/484100
000000000

MIPUMCHCHHE
0JIHOATOMHBIX
CIIPTOB
IIpocTeie
3UpPHI:
HOMCHKJIATypa U
- bu6mmoreka [{OK
47 https://m.edso0.ru/c2c788
0COOCHHOCTH b2
bu3nvecKkux u o
XUMHUYECKUX
CBOMCTB
MHuoroaToMHEIE
CIUPTHI:
STUJICHTJIUKOJIb bubmmoreka [{OK
48 Y TJIMIIEPUH, UX https://m.edsoo.ru/ee4d84
¢buznueckue u aa
XUMHUYECKUE
CBOMCTBA
CnocoOb1
MOJTY4YEHUS U bubnuoreka [IOK
49 MIPUMEHEHHE https://m.edsoo0.ru/d12e56
MHOTOaTOMHBIX 7d
CITUPTOB
®deHOI:
CTPOCHHE
MOJIEKYJIbI, bu6mmoreka [JOK
50 dbuznveckue https://m.edsoo.ru/2ce726
CBOICTBA. f8
TokcH4IHOCTH
(denona
XuMudeckue bu6mmoreka [JOK
51 CBOMCTBa https://m.edsoo.ru/037ca5
deHona fo
Cnoco0Obl
HOMyYCHUA 1 bubnuorexa [IOK
52 https://m.edsoo.ru/c77ddf
MIPUMEHEHHE 4c
¢denona -
IIpaxTnueckas
bubmuoreka [JOK
53 padora Ne 2. https://m.edsoo.ru/fdOced
Pemenne 09
AKCIIEPUMEHTAITh
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https://m.edsoo.ru/d12e567d
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HBIX 3aJa4 110
teme "CnupTsl U

benobr"
Cucremaru3anus bubnuoreka [IOK
54 1 0000111eHHE https://m.edso00.ru/1810ch
3HaHUil 0 TeMe 9b
AJpnerunsl u
KETOHBI:
AIIEKTPOHHOE
CTpPOCHHUE
KapOOHUIIbHOM bubnuorexa [JOK
55 TPYIIIBI; https://m.edsoo.ru/b139be
TOMOJIOTHYECKHE aa
psAIBI, 00IIast
(opmynna,
H30MEpHS U
HOMEHKJIaTypa
AJpaeruanl u
KETOHBI:
bu6moreka [IOK
¢buznueckue
56 . https://m.edsoo.ru/c88742
CBOJCTBA;
5¢c
peakiuu
MIPUCOCTAUHECHUS
Peakmuu
OKHUCJIEHUS 1
bu6moreka [IOK
KaueCTBEHHEIE
57 https://m.edsoo.ru/a393ba
peaKiuu 29
aJIbJIETUIIOB U T
KETOHOB
Crioco05b1
bu6mmoreka [JOK
MTOJTyYCHUS
58 https://m.edsoo.ru/520d1c
albIETUIOB U 51
KETOHOB T
OIHOOCHOBHEBIE
npeaeIbHbIC
KapOOHOBBIE bubnuoreka [JOK
59 KHUCJOTEI, https://m.edsoo.ru/fecObl
0COOEHHOCTH 13
CTPOEHUS UX
MOJIEKYI
50 N3omepus u bubnuoreka [IOK

HOMEHKJIaTypa

https://m.edso0.ru/700cc8

41



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
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KapOOHOBBIX 7b
KHCIIOT, UX
¢busnveckue
CBOMCTBA
XUMHUYECKHE
CBOMCTBRA
bu6mmoreka [{OK
MIpeIeTbHBIX
61 https://m.edsoo.ru/40e6e0
OJIHOOCHOBHBIX e
KapOOHOBBIX o
KHCJIOT
OcobeHHOCTH
CBOMCTB
MYypaBbUHOMN bubnuorexa [JOK
62 KHCJIOTBI. https://m.edsoo.ru/bb31be
Muoroo6pasue 71
KapOOHOBBIX
KHCIIOT
OcobeHHOCTH
CBOMCTB:
HENpeIeTbHBIX U
apOMaTHYECKHX
KapOOHOBBIX,
bu6moreka [IOK
JTUKapOOHOBBIX,
63 https://m.edso0.ru/83a087
TUAPOKCUKAPOOH 73
OBBIX KHUCJIOT. T
[IpencraBurenu
BBICIITUX
KapOOHOBBIX
KHCIIOT
[lonsarue o
bu6mmoreka [JOK
MTPOM3BOTHBIX
64 https://m.edsoo.ru/0d162d
KapOOHOBBIX od
KHUCIIOT T
Cnoco0Obl
IIOJIy4EHUS U bubnuoreka [IOK
65 MIPUMEHCHHE https://m.edso0.ru/7c065c
KapOOHOBBIX od
KHCIIOT
CroxHble
bu6mmoreka [JOK
3UpHI:
66 . https://m.edsoo.ru/adfffe6
TOMOJIOTHYECKHHA q
psia, oomas B
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https://m.edsoo.ru/adfffe6d

popmyna,
H30MeEpHUd U
HOMEHKJIaTypa

67

dusznueckue n
XUMAYECKUE
CBOMCTBA

3pupoB

bubmuoreka [IOK
https://m.edsoo.ru/ad6b94
b2

68

Pemenne
pacYETHBIX
3a4a4: 110
YPaBHEHUIO
XUMHAYECKON
peakuuu, Ha
oIpeeicHue
MOJIEKYJIIPHOM
(bopMyIbI
OpPraHNYeCKOIo
BeIlleCTBA

69

[TpakTnueckas
pabota Ne 3.
Pewrenne
AKCIIEPUMEHTAITh
HBIX 3aJ1a4 IO
TeMe
"Kap6oHoBbie
KHUCIIOTBHI.
CroxHble

a¢upsr"

bu6moreka [IOK
https://m.edso0.ru/486671
fb

70

Kupsr:
CTpOEHHUE,
(buznveckue u
XUMHYECKUE
CBOMCTBA
(ruapoiin3s)

bu6mmoreka [JOK
https://m.edsoo.ru/al9c5b
98

71

OcobenHoctu
CBOMCTB XKHPOB,
coJIepKaIInX
OCTaTKH
HETpeeNIbHBIX
KUPHBIX KHCIIOT.
Kupsi B
pupoJie

bu6mmoreka [JOK
https://m.edsoo.ru/b03319
22
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https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922

72

Mb11a Kak coJiu
BBICIIIAX
KapOOHOBBIX
KHUCIIOT, UX
MOIOIIIee
NEUCTBUE.
ITonsarue o
CHHTETHYECCKUX
MOIOIIMX
cpencTBax
(CMCOC)

bubmuoreka [IOK
https://m.edso0.ru/3c5665
65

73

I'eneTnueckas
CBSI3b
YIJIEBOJIOPOJIOB
u
KHUCJIOPOJICOAED
JKaIImx
OPraHN4YeCKHUX
BEIIECTB

bubmmorexa [{OK
https://m.edso0.ru/56790c
96

74

Pacuértrl o

YpaBHEHUSIM
XUMHYECKUX
peakuui

75

CucreMaTusanus
1 000011IeHNE
3HAHUHU II0 TEME

bu6moreka [IOK
https://m.edsoo.ru/f8eaf2e
b

76

OOmas
XapaKTepPUCTHKA
YTJIEBOJIOB U
Kiaccuukanuys
YTJICBOJIOB
(MOHO-, - U
MOJIMCAXaPHIbI )

bu6mmoreka [JOK
https://m.edsoo.ru/7a9693
al

77

Monocaxapuabl:
buzuveckue
CBOICTBA U
HaX0XJICHUE B
pHupoJie

bubmuoreka [JOK
https://m.edsoo.ru/b4bdda
2d

78

IIpumeHeHue
TJIFOKO3bI, €€
3HAUEHUE B
KU3ZHEAEATEIIBHO

bu6mmoreka [JOK
https://m.edsoo.ru/5e6112
2d
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https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d

CTH OpraHu3Ma

Jucaxapuel:
caxaposa,
MajbTo3a U
bubmuoreka [IOK
JIAKTO3a.
79 https://m.edsoo.ru/eb0384
Haxoxnaeune B o7
IIpUPOAE U o
MIPUMCHCHHE
JMCaxapuioB
[Tonucaxapupr:
CTpPOCHHUE
MaKpOMOJIEKYI, bubnuorexa [JOK
80 busnueckue u https://m.edsoo.ru/72a045
XMMUYECKHE 08
CBOIICTBA,
MIPUMCHCHHE
[TorsTie 00 bu6moreka [IOK
81 MCKYCCTBEHHBIX https://m.edsoo.ru/6216e7
BOJIOKHaAX 66
Pemenne
pacyYeTHBIX
3a7a49 Ha
omnpeneeHue bubnuoreka [JOK
82 JIOJTH BBIXO/1a https://m.edsoo.ru/7fde47
HpOIyKTa ef
pEeaKIyu OT
TEOPETUYCCKHU
BO3MOXKHOTO
CucremaTu3aius
bu6mmoreka [JOK
1 00001IeHNE
83 . https://m.edso00.ru/08d436
3HAHHUH 10
4c
pasneny
KonTposbnas
pabora 1o Teme
" bubmuoreka [JOK
Kucnopoacone
84 https://m.edso00.ru/42c667
pKarme g6
OpraHnyecKue -
coenuHeHHS"
AMMWHEL:
bu6mmoreka [JOK
KIaccuguKanus,
85 https://m.edsoo.ru/efa7e6c
CTpPOEHHUE

MOJIEKYJ1, 0011as

a
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https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca

opmyua,
nuzomepus,
HOMEHKJIaTypa 1
¢busnyeckue
CBOICTBA

86

XuMudyeckne
CBOMCTBA
amudaTuaecKkux
aMHHOB

bu6mmoreka [{OK
https://m.edsoo.ru/1lbc5cf
80

87

Axniann:
CTpOCHUE
aHWINHA,
0COOEHHOCTHU
XUMHYECKUX
CBOIICTB
aHWINHA

bubmmoreka [{OK
https://m.edsoo.ru/39cd21
fl

88

Crioco0sl
MTOJTYYCHUS U
MIPUMCHCHHE
anupaTUIECKUX
aMHHOB

bu6moreka [IOK
https://m.edsoo.ru/eal387
63

89

AMWHOKHCIOTEI:
HOMEHKJIaTypa U
M30Mepus,
buznveckue
CBOMCTBA.
OtnenpHbIe
MPEACTaBUTEHN
0-aMHUHOKHCJIOT

bu6moreka [IOK
https://m.edsoo.ru/d1773e
80

90

XuMudeckue
CBOMCTBaA
aMHHOKHCJIOT,
X
OHOJIOTHYECKOE
3HAUYEHHUE
aAMHHOKHCJIOT.
CuHTte3 n
TUAPOIIN3
MENTHIOB

bubmuoreka [JOK
https://m.edsoo.ru/77df70
5a

91

benku xak
MIPUPOAHBIE
MIOJIMMEDBI;

bu6mmoreka [JOK
https://m.edsoo.ru/429e98
99
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https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899

CTPYKTYpBI
0eKoB

92

XUMHUYECKHUE
CBOMCTBA OEJIKOB

bubmuoreka [IOK
https://m.edso0.ru/623730
6d

93

A3oTcoaepkalu
e
TreTEPOLUKINYEC
KHE COCJIMHEHUS.
Hyxknennossie
KHUCJIOTHI:
COCTaB,
CTPOCHHE U
OunosiornuecKast
pOJIb

bu6mmoreka [IOK
https://m.edsoo.ru/521d14
31

94

[TpakTnueckas
pabota Ne 4.
Pemenne
AKCIIEPUMEHTAITb
HBIX 3aJ1a4 I10
TEeME
"AzoTcoaepxang
ne
OpraHn4ecKure
coequHeHus"

bu6moreka [IOK
https://m.edsoo.ru/8e3c02
dl

95

[IpakTnueckas
pabota Ne 5.
Pemenne
IKCIIEPUMEHTAJTb
HBIX 3334 I10
TEME
"Pacrio3HaBaHHe
OpraHUYECKUX
coequHeHun"

bu6mmoreka [JOK
https://m.edsoo.ru/bde3fdf
6

96

KonTposbnas
pabora 1o Teme
"A3oTCoaeprKal
ue
OpraHnyecKue
coeMHeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ce561b
c7

97

OCHOBHBIE
HOHATUS XUMUHU

bu6mmoreka [JOK
https://m.edsoo.ru/7aa63e
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https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd

BBICOKOMOJIEKYJI
SIPHBIX
COCIMHEHUN U
METOAbI UX
CHHTE3a —
MOJIMMEpU3aLUs
nu
MMOJIMKOHICHCAI]
nus

IImacTMaccsl.
98 Yrunuzamsa u
nepepaboTka

I1aCTUKa

bubmmorexa [{OK
https://m.edsoo.ru/82242¢
of

DnacToMepsl:
HATYpaJIbHBIN
99 P

CUHTETUYECKHE
Kayuyyku. Pe3una

bubmmorexa [{OK
https://m.edso0.ru/246103
ec

Bonokna:
HaTypaJIbHBIE,

1 0 HNCKYCCTBCHHBIC,
CUHTETUYECKUE.
[Tonumepsl
CHELUAaIbHOTO

Ha3Ha4YCHUA

bu6moreka [IOK
https://m.edsoo.ru/5963a6
01

[IpakTnueckas
10 pabota Ne 6.
Pewrenne
AKCIIEPUMEHTAIh

HBIX 3aJa4

bu6mmoreka [JOK
https://m.edsoo.ru/3aebd?
7a

O6061enHue u
CUCTeMaTU3aIHs
W3Y4YEHHOTO

10 Marepuasa 1o

2 TeMe
"BricokoMoieKy
TSpHBIE
coeMHeHus"

bubmuoreka [{OK
https://m.edsoo.ru/6a22b1
e8

OBILEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102
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https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Ne KoaudecTBOo yacoB I[ 3J'IeKTp0HHLIe
ara
Kontpoas | IlpakTnue uudposbIe
Tema ypoka Bce usyuye
n/ HbIE CKHe st o0pa3oBaTte/ibHbIE
ro
n padoThI padoTsI pecypchl
Atowm. CocraB
bu6mmoreka [IOK
ATOMHBIX SIJIEP.
N 1 https://m.edso0.ru/59
XUMUYECKUHN
cl12ee
aneMeHT. M30Tormbl
Crpoenue
bubmmoreka [{OK
AIEKTPOHHBIX
0BOM0UCK ATOMOB 1 https://m.edso0.ru/b4
’ dofffa
KBaHTOBBIC YHCIa
Knaccuduxanus
bu6moreka [IOK
XUMHUYECKUX
>TeMEHTOB (5-, P- 1 https://m.edsoo.ru/61
P 294af9
d-, f-amemenTsI)
Pacnpenenenue
bu6moreka [IOK
JJIEKTPOHOB I10
ATOMHLIM 1 https://m.eds00.ru/f5
f750fe
opOuTamsm
DJIEKTPOHHBIE
KOH(pUTYpAITHH
bu6moreka [IOK
aTOMOB DJICMEHTOB
B OCHOBHOM I 1 https://m.eds00.ru/81
. 49e846
BO30YXIEHHOM
COCTOSIHUH
DJIEKTPOHHBIE
KOHuUrypanuu bu6mmoreka [JOK
HOHOB. 1 https://m.edsoo.ru/a0
DneKTpooTpULIaTeN 764b24
BHOCTH
[Tepuonuueckuii
3aKOH U
[Tepuonnueckas
cHcTeMa bu6mmoreka [JOK
XUMHUYECKUX 1 https://m.edso0.ru/16
anemeHTOB J[. 1. 957c01
MenneneeBa, CBS3b
C COBPEMEHHOM
TEOPUEHN CTPOCHUS
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https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

aTOMOB

3aKOHOMEPHOCTHU
HU3MCHCHHUA
CBONCTB
XUMHNYCCKHUX
3JIEMCHTOB U

bu6mmoreka [{OK

8 0BpasyeMbIX M1 https://m.edsoo.ru/f8
468927
MPOCTBIX U
CJI0’KHBIX BEIIIECTB
10 TpyIIaM u
nepuogam
CucreMaru3anus u bubmmoreka [{OK
9 00001eHNe https://m.edsoo.ru/8f
3HAHUH I10 TEME ad2942
Bunnr xumnueckoit
CBsI3H. MexaHn3MEbl
o0pazoBaHus
. bubnuorexa [JOK
10 KOBAICHTHON https://m.edsoo.ru/5a
cBsi3u. Bonoponanas 8072af
CBSI3b.
MexMoeKyIIpHbI
€ B3aUMOJICUCTBUS
BanentHocts u
BaJICHTHEIC
BO3MOYKHOCTH
aToMOB. CBsI3b bubmuoreka [JOK
11 AIEKTPOHHOU https://m.edsoo.ru/3d
CTPYKTYpBI 2ca093
MOJIEKYJI C UX
r€OMETPUYCCKUM
CTPOCHHEM
[IpencraBneHus o
KOMILIEKCHBIX bu6mmoreka [JOK
12 COCTUHCHHMSIX: https://m.edso0.ru/8c
COCTaB U 66bl12a
HOMEHKJIaTypa
BemecTtBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO bubmorexa HOK
13 crpoers, Trmb: https://m.edsoo.ru/el
67635b
KPUCTAITTUIECKHIX
peueToK u
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https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b

CBOMCTBA BEILIECTB

ITonsarue o
JUCTIEPCHBIX
bubnuoreka [IOK
CHCTEMAaX.
14 bencTaBicHie o https://m.edsoo.ru/da
el 2c70e4
KOJIJIOMAHBIX
pacTBopax
Uctunnnie
pPacTBOPHL:
HACBIIICHHBIE U bu6mmoreka [IOK
15 HEHaCHIIEHHEIE, https://m.edsoo.ru/e9
pacTBOPUMOCTb. ccdd8d
Kpucramnorngpar
Bl
CnocoObl
bu6moreka [IOK
BBIPOKEHUS
16 COHIICHTOALII https://m.edso0.ru/32
HenTpan 8e653a
pacTBOpOB
Pemenue 3amau ¢
HCIIOJIL30BAHUEM
MOHATUH
" bu6moreka [IOK
MaccoBas H0JIst
17 ACTBODEHHOLO https://m.edsoo.ru/78
p p | 5e0ab4
BelecTna",
"MoJIsipHast
KOHIIEHTparus"
Knaccudukanus n
bu6mmoreka [JOK
HOMEHKJIaTypa
18 - https://m.edsoo.ru/bf
P 9¢108d
BEIIECTB
Cucremaru3anus u bu6mmoreka [JOK
19 0000111eH1E https://m.edsoo.ru/8d
3HAHUU II0 TEME 2c6a3a
KonTposbHas
pabora 1o Temam
"CtpoeHue atoma.
Ilepuoanueckuii bubnuoreka [IOK
20 3aKOH U https://m.edsoo.ru/70
[Tepuonnueckas a60aad
cHcTeMa
XUMHYECKUX

anemeHTOB [[. 1.

51



https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4

Menneneena",
"CtpoeHue
BEIIECTBA.
Mmuoroo6pasue
BerecTB"

21

Knaccudukarus
XUMHUYECKUX
peakuuii B
HEOpPraHU4YeCKON 1
OPraHNu4eCcKOu
XUMUHU. 3aKOH
COXpaHEHHUs MacChl
BEIIIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIeHus
SHEPTUH MPH
XUMHUYECKUX
peaKImsIx

bubmmoreka [{OK
https://m.edsoo.ru/63
35cdd2

22

TermoBbie

3¢ deKTh
XUMHUYECKUX
peaKui.
TepMoxumuueckue
YpaBHEHUSA

bu6moreka [IOK
https://m.edsoo.ru/d1
db86da

23

Brrunciaenus mo
YpaBHEHUSIM
XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECCKUM
ypaBHEHUSIM

bu6mmoreka [JOK
https://m.edsoo.ru/87
b13954

24

CkopocTh
XUMHUYECKOH
peakuuu, e€
3aBUCHUMOCTD OT
Pa3IUYHbIX
(dhaktopos. Karanus
U KaTaJIu3aTOPbI

25

['oMorennsie
reTeporeHHbIE
peakuuu

26

IIpakTrueckas
padota Ne 1 o

bu6mmoreka [JOK
https://m.edsoo.ru/1f
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https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

teme "Bnusnaue
Pa3IUYHBIX
(baxTopoB Ha
CKOPOCTb
XUMHYECKOM
peakuun"

acaldl

O6parumbie u

HeoOpaTUMbIe bubnuorexa [JOK
27 peaxkuu. https://m.edso0.ru/30
XHUMHUYECKOe 952f9b
paBHOBECHUE
[IpakTnueckas
pabota Ne 2 o
teme "Bausaue
bubmmoreka [{OK
Pa3TUYHBIX
28 (baKTOPOB Ha https://m.edsoo.ru/3b
f34el7
MOJIOYKEHHE
XUMHUYECKOTO
paBHOBecHs"
DIIEKTPOJIUTHYECKA
A AHCCORHAIA. Bu6morexa ITOK
CusnbHbIC U ci1a0bie
29 > EKTPOJTHTEL https://m.edsoo.ru/5f
766bdf
CreneHb
JIUCCOILMAITAN
Honnoe
MIPOU3BEICHUE
Bojbl. Cpena bu6mmoreka [JOK
30 BOJIHBIX PACTBOPOB. https://m.edsoo0.ru/39
Boaopoansrii 66ca89
mokaszatens (pH)
pacTBopa
I'uaponus cosneil.
Peaknum, bu6mmoreka [JOK
31 MPOTEKAIOIIHE B https://m.edso0.ru/09
pacTBopax d5adbd
ANIEKTPOJIUTOB
IIpakTnueckas
paboTta Ne 3 mo bubnuorexa IIOK
32 teme "XuMHUYECKHe https://m.edsoo.ru/2e

peakuuu B
pacTBopax

3daeb0
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https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0

3JEKTPOJUTOB"

OKUCIUTEIBHO-
BOCCTAHOBUTCJIbHBI
bubnuoreka [IOK
€ peaKIuu.
33 BaskHeiIe https://m.edsoo.ru/56
226060
OKHCJIUTCIN U
BOCCTAaHOBUTEIH
Meton
bu6mmoreka [{OK
AJIEKTPOHHOTO
34 —— https://m.edsoo.ru/fb
691387
HMOHHOTO) OanaHca
DNeKTpoIn3
bubmmoreka [{OK
pPacTBOpPOB U
35 ACIIABOB https://m.edso00.ru/93
p fb97d2
BEIIECTB
bu6moreka [IOK
Pemenue 3agau
36 o THHELX THIIOB https://m.edsoo.ru/5a
p 85916
p bu6moreka [IOK
elIIeHNe 3a1a4
37 o THHELX THIIOB https://m.edsoo.ru/5a
p fa265d
CucreMaTuszanys u
000061IeHNE bubnuorexa [JOK
38 3HAHWUH [0 TEME https://m.edsoo.ru/cl
"XHUMHUYECKHE 61eb85
peakuun"
KonTposbHas
bu6mmoreka [JOK
pabora 1o Teme
39 X MICCKIe https://m.edsoo.ru/a8
| 202930
peakuu
Ilonoxxenue
HEMETAILIOB B
[Tepuoauueckoit
CHCTEME
XUMHAYECKUX Eufs OK
anemeHToB /[l. W. nosmotexa L
40 https://m.edsoo.ru/8c

MenneneeBa u
0COOCHHOCTHU
CTPOEHUS HX
aTOMOB.
dusznueckue
CBOIicTBa

a2dcad
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HEMCTAJJIOB

Annotponus
HEMeTaJuIoB (Ha

bubnuoreka [IOK
npumepe
41 CTODOM. CePLL https://m.edsoo.ru/ef
poaa, cepbl, 92c91c
dbocdopa u
yriiepoja)
Bopopon:
MOJIy4YeHHUE,
bu6mmoreka [{OK
¢busnveckue u
42 N https://m.edsoo.ru/0a
. a8f613
CBOIICTBA.
IMaapuast
T'amorensr:
HaXO0XJCHHE B
MIPUPOJIE, CLIOCOOBI bubnuoreka [IOK
43 MOJTy9IeHUS, https://m.edsoo.ru/4e
buznveckue u 223795
XUMHYECKHE
CBOMCTBaA
lNanorenoBoaopon
bl. Baknaeimme bubnuorexa [JOK
44 KHCJIOPOJICOCpIKa https://m.edsoo.ru/6b
e COeTUHEHHUS 3255e6
raJJoreHOB
JlaGopaTopHbIe 1
MIPOMBIIIJICHHBIE
CIIOCOOBI
bu6mmoreka [JOK
MTOJTyYCHUS
45 https://m.edso0.ru/69
rajIoreHoB.
7lacad
[Ipumenenne
rajJJoreHoB U UX
COEUHEHNN
IIpakTyeckas
pabota Ne 4.
bubmuoreka [JOK
Pemenue
46 B —— https://m.edso0.ru/8b
p 26fecd
BIX 3aJ1a4 110 TEME
"T"anoreHs!"
Kucnopon: bubnuoreka [JOK
47 nabopaTopHbIE U https://m.edsoo.ru/c8
IIPOMBIIIEHHBIE abc36a
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CrocoObI
MOJTy4eHUS,
¢busnyeckue u
XUMHUYCCKUE
cBoiicTBa. O30H.
[IpumeHenne
KHCJIOPOJIa U 030HA

o bu6mmoreka [{OK
KCHIBI 1
48 HepOKCHIE https://m.edsoo.ru/5c
8816a0
p bubmmoreka [{OK
CIIEHNE 3a1aY
49 PASTIYHEIX THIOB https://m.edso00.ru/2b
6d8b4b
Cepa: HaxoXJIeHHUE
B IIPHUPO/IE,
CIIOCOOBI Bbu6mmoreka IIOK
50 MOJTy9IeHUS, https://m.edsoo.ru/46
buznveckue u afael6
XMMHYECKHE
CBOMCTBA
CepoBoIopoIL, bu6moreka [IOK
ol B https://m.eds00.ru/7c
875999
Kucnoponconepxa
1€ COCTUHECHHS
bu6moreka [IOK
CEpHI.
52 OcOBCHHOCTH https://m.edso0.ru/8c
. . fa2548
CBOMCTB CepHOM
KHMCIIOTBI
[IpakTuueckas
pabota Ne 5.
Pemenue Bbubnuorexa IIOK
53 AKCIIEPUMEHTAJIbH https://m.edsoo.ru/0a
BIX 3a/1a4 10 TEME fb05e4
"Cepa u eé
coequueHus"
A30T: HaX0XKJIeHUE
JSHIE’JCIZ%Z?@ bu6mmoreka [JOK
o4 —— https://m.edsoo.ru/ba
’ dd2255
¢buznyeckue u
XHUMHYECKUE
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https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
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CBOIicTBa. AMMHAK,

HUTPHIBI
Kucnoponconepxa
e COCAMHCHUS
A30Ta. bubnuoreka [IOK
55 https://m.edsoo.ru/e2
OcobenHoctu
: 3 965afe
CBOWCTB a30THOM
KHCIIOTHI
[Ipumenenue azora
U €r0 COCUHEHHU. bubmotera [JOK
56 A3OTHEL https://m.edsoo.ru/12
9f5059
yaoOpeHust
docdop:
HaX0XJICHUE B
MIPUPO/IE, CIIOCOOBI
MTOJTy4YEHMS, bubnuoreka [IOK
57 buznveckue u https://m.edsoo.ru/9a
XUMHYECKHE 6b43ec
CBOIICTBA.
®dochunsl u
dbochun
Oxkcunbl dhocdopa,
dhochopconeprxar bubnuorexa [JOK
58 ue kuciaotel. Conu https://m.edsoo.ru/c7
dhochopHoii a2d429
KHCIIOThI
[Ipumenenne
dbocdopa u ero bubnuorexa [JOK
59 COEIMHEHUIA. https://m.edsoo.ru/a2
dochopHbIe 18070a
ynoOpeHust
IIpakTueckas
pabota Ne 6.
Pemenne bu6mmoreka [JOK
60 AKCIIEPUMEHTAJIbH https://m.edsoo.ru/81
BIX 33]1a4 10 TEME 75ac3f
"Azot u pochop u
UX COEeIMHEHHUS"
Yraepon:
HAXOJKIEHHE B bubnuoreka [JOK
61 nprpoze https://m.edsoo.ru/le
’ b19f%
AITIOTPOTIHBIE
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https://m.edsoo.ru/c7a2d429
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https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e

MOAU(HUKAIIH;
¢busnyeckue u

XUMHUYECKHUE
CBOIiCTBA,
MIPUMECHCHHE
Oxcupg
nepona(ll),
yraepoza(ll) bu6mmoreka [{OK
OKCHI
62 sepona(IV) https://m.edsoo.ru/db
yraepomativy, as8adf
YTOJIbHAst KUCJIOTa
M €€ COoJIn
p bubmmoreka [{OK
eleHue 3aaa4
63 https://m.edso0.ru/60
Pa3TUYHBIX THIIOB 205609
Kpemnmui:
HaXOXKIECHUE B
MIPUPOJIE, CLIOCOOBI bubnuoreka [JOK
64 MOJTyYeHUS, https://m.edsoo.ru/14
buznveckue u 3558ab
XUMHYECKHE
CBOIiCTBa
Oxcun
bu6mmoreka [IOK
kpemuus(1V),
65 S https://m.edsoo.ru/31
p 70e7b1
KUCJIOTA, CUITUKATHI
[Ipumenenne
KPEMHHS ¥ €ro bu6mmoreka [JOK
N https://m.edso0.ru/39
COEIUHEHUH.
66 CrexkIo, ero Scdaco
’ https://m.edsoo.ru/58
MOJTy4YCHHUE, BUIBI 23cefb
CTEKIIa
bubmuoreka [JOK
Pemenue 3amau
67 https://m.edsoo.ru/b6
Pa3IMYHBIX THIIOB 24£801
Cucremaruzanus u
bubmuoreka [JOK
000011IEHNE
68 SHAHII T TeMe https://m.edsoo.ru/6e
864db5
"HemeTtamaber"
KoHnTtponpHas bubnuoreka [IOK
69 paboTa 1o Teme https://m.edsoo.ru/d0
"Hemertannsr" 484c76
70 Ananuz bu6mmoreka [JOK
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https://m.edsoo.ru/d0484c76
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pe3yJIbTaToOB
KOHTPOJIbHOU
paboTHl,
KOPPEKIHS
OIMO0K

https://m.edsoo.ru/2b
7e9510

Tlomoxxenue
METAJIOB B

[Tepnoanueckoit

cucTeme

XUMHYECKUX bu6mmoreka [IOK
71 3JIEMEHTOB. https://m.edso0.ru/98

OcobGenHoctu 39cl16¢

CTpOCHUS

AIEKTPOHHBIX

000J10Y€K aTOMOB

METaJJIOB

OO6mme

¢buznueckue

CBOMCTBA bu6moreka [IOK
72 METaJIJIOB. https://m.edsoo.ru/51

[IpumeHeHue dac9d3

METAaJIJIOB B OBITY U

TEXHUKE

CrutaBbl METaJLJIOB. bubnuorexa [JOK
73 Koppo3sus https://m.edsoo.ru/42

METaJIJIOB b872e3

bu6mmoreka [JOK

Pemrenue 3agau

74 PASIHYHbIX THIIOB https://m.edsoo.ru/e3
de37b6

DIIEKTPOXUMHUYECK

Ui psin

HaIpsHKEHUU bubnuoreka [JOK
75 MeTtaioB. O0mue https://m.edso0.ru/94

CIIOCOOBI eb377a

MOJIyYeHUs

METaJLIOB

OO6mras

XapaKTepUCTUKA

vetanion |A- bubmuoreka [JOK
76 https://m.edsoo.ru/el

IPYIIIbI
ITepunoanueckoit

CUCTCMBI

2c26b3
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XUMHYECKUX
3JIEMEHTOB.
Harpuii n xanuii:
MOJIy4YCHHUE,
¢busnyeckue u
XUMHUYCCKHE
CBOIICTBA,
MIPUMEHEHHE
MPOCTHIX BELIECTB
U UX COeIUHEHUN

77

OOmras
XapaKTEePUCTHKA
metanioB |HA-
TPYIIIBI
[Tepuonnueckoi
CHCTEMBI
XUMHYECKUX
DJIEMEHTOB.
Marnnit n
KaJIbITHH:
MOJTydeHHE,
dbuzuveckue u
XUMHUYECKHE
CBOMCTBA,
MPUMEHECHHE
MPOCTHIX BEUIECTB
U UX COEIUHEHNN

bu6moreka [IOK
https://m.edsoo.ru/7c
3e49c0

78

JKécTkocTs BOABI U
CIIOCOOEI €6
yCTpaHCHHS

bu6mmoreka [JOK
https://m.edsoo.ru/c?
4bfae9

79

AIOMUHMI:
MOJIy4eHue,
(dbuznveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHCHHE

bubmuoreka [JOK
https://m.edsoo.ru/Oe
79b266

80

AmdorepHbie
CBOMCTBA OKCHAA U
TUAPOKCHIA
aJIOMHHUS,
TUIPOKCOKOMILIIEKC
Bl ATIOMHHUS, UX

bu6mmoreka [JOK
https://m.edsoo.ru/5d
12d318
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IIPUMEHEHHE

81

Pemenue 3amau
paSJII/I‘-IHBIX THUIIOB

82

[IpakTnueckas
pabora Ne 7.
Pemenue
9KCIIEPUMEHTAJIbH
BIX 33]1a4 110 TEME
"Mertasibl
TJIaBHBIX

noarpynm”

bu6mmoreka [IOK
https://m.edsoo.ru/27
adaf43

83

OOmras
XapaKTEePUCTHKA
METaJIJIOB
MOOOYHBIX
noarpyn (b-
rpynmn)
[Tepuoanueckoi
CHCTEMBI
XUMHAYECKUX
9JIEMEHTOB

bu6moreka [IOK
https://m.edsoo.ru/61
0d7431

84

duznyeckue u
XUMHUYECKUE
CBOICTBa Xpoma u
€ro COCIUHCHUH,
UX TIPUMEHEHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/99
11bef3
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Baxwueitmme
COEIMHEHHS
Maprasiia.
ITepmanranar
KaJus, ero
OKHUCJINTEILHBIE
CBOMCTBaA

bu6mmoreka [JOK
https://m.edsoo.ru/03
9d69c8

86

dusznueckue u
XUMHUYECKHE
CBOMCTBaA JKeJe3a U
€r0 COCIUHEHU.
ITonyyenue u
IIPUMEHEHHE
CILIABOB JKejie3a

bubmuoreka [JOK
https://m.edsoo.ru/lb
718741

87

dusznueckue n
XUMHYECKHUE

bu6mmoreka [JOK
https://m.edsoo.ru/2b
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CBOMCTBA MeOU U
e€ COeIMHEHUI, UX
MIPUMEHEHUE

c0f954

dusznueckue n
XUMHYECKHUE
CBOMCTBA [IUHKA U

bu6mmoreka [IOK

88 €r0 COCTMHCHHIA, https://m.edsoo.ru/bl
UX IPUMEHEHHUE. f2beal
I'mppoxcokoMIuiek
ChI IMHKA
[IpakTnueckas
pabota Ne 8.

Pemienue

AKCIIEPUMEHTAJIbH bubmiorexa HOK

89 BIX 38 10 TeMe https://m.edsoo.ru/aé
e352ea

"MeTabl

MOOOYHBIX

noarpymnm"

Pemmenne 3azau bu6moreka [IOK

90 PASTHYHEIX THITOB https://m.edsoo.ru/a8

b83d83
O6o0menue u
CHUCTeMaTH3aIlHs bubnuorexa [JOK

91 M3y4EHHOTO https://m.edsoo.ru/e9
Marepuaia Mo TeMe 1fe975
"Merayuer"

KonTtponbHas bubnuoreka [JOK

92 pabora 1o Teme https://m.edso0.ru/83
"MeTamisr" f63eald
Ananuz
pe3ynbTaToOB
KOHTpOMBHOM bubmuoreka [JOK

93 https://m.edsoo.ru/9e
padoTHI, bff2fd
KOPPEKIIHS
OIINOOK
Ponp xumMuu B
obecrieueHUn
YCTONYHMBOTO bubnuorexa [IOK

94 pa3BUTHSA https://m.edsoo.ru/08
YeJI0BEUECTRA. 0felf0
ITonsarue o

HAaYYHBIX MCTOIax
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HCCIICIOBAHUS
BEIIECTB
Hayunsle
HPHHIMIIBI Bubnuoreka [IOK
95 OpraHu3aIuu 1 https://m.edsoo.ru/2e
XUMHYECKOTO 45a44f
MIPOU3BO/ICTBA
XuMudeckoe
3arpsi3HeHue bubnuorexa [JOK
96 OKpYKaromen 1 https://m.edsoo.ru/9f
Cpellbl U €TO 11bf51
TOCIIC/ICTBUS
XUMUS U 3J0pOBbE
bubmmoreka [{OK
97 ?IZJ:;BGK& 1 https://m.edsoo.ru/a6
PCTBEHHBIC 552791
cpencTaa
bu6moreka [IOK
98 XUMMUS THIIIH. 1 https://m.edsoo.ru/1f
7bSbd2
KocMmernueckue u bu6moreka [IOK
99 napghroMepHbIe 1 https://m.edsoo.ru/da
cpeicTBa 42d5a9
Xumus B
CTPOUTEIIbCTBE.
BaskHeiie bu6mmoreka [IOK
100 1 https://m.edsoo.ru/61
CTPOMTEIIbHBIE 1 £69003
KOHCTPYKITHOHHBIE
MaTepHuabl
XUMMS B CEIILCKOM bubmorexa LOK
101 xossiicTne 1 https://m.edsoo.ru/fd
’ 39587d
Cucremaru3anus u bu6mmoreka [JOK
102 | o06o6meHMe 1 https://m.edsoo.ru/db
3HAHUU II0 TEME 979c¢70
OBILIEE
KOJIMYECTBO 102
YACOB I1O0
I[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* Xumus / 'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKiuoHepHoe
obmectBo «M3narenpctBo «lIpocBemenne

Xumus. 10 knacc. ba3zoBeiit yposenb: yueoHuk/ O.C. I'abpuenss. - 8-e u3n.,
crepeorur. - M.: [Ipoda, 2022. - 191 c.

Xumus. 10 knacc. bazoslii yposenb: yueonuk/ O.C. I'abpuenss. - 8-e u3n.,
crepeorur. - M.: [Ipoda, 2022. - 223 c.

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJISA
O.C.TI'abpuensn, ['.I".JIpicoBa «Xumust Metoaudeckoe nocooue — 6a3oBbIi
ypoBeHb» - M.: JIpoda 2022 rog.

0O.C.T'abpuensn, N.I".OctpoymoB, «O011ast XuMus B TeCTax, 3ajadax,
ynpaxuenusx. 11 kmace» — M.: Ipoda, 2023 rog.

N DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

http://him.1september.ru Enunas xomnexuust IOP: TIpeamerHas KoyeKus
«XUMHU»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
sKkcriepuMenThl: XuMus. Komekmust Poccniickoro o0meo0pa3oBaTeIbHOTO
nopTaia
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