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HOACHUTEJBHAA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUW Ha YPOBHE CpEIHETO oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO oOpazoBarenbHON IPOrpaMMBbl CPEIHETO o01ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DepepalbHOM TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE O00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnoNoXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YpPOBHE YINIYyOJIEHHOTO HW3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kimaccos.
W3ydyenue nmpeamera, peamuzyeMoe B YCIOBHAX Ju((depeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O00Ie00pa30BATEIBbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIIKOJBI, HEOOXOAMMYIO I
aJanTalyy UX K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU B COLMYME, a TAKXKeE IS
IpOAODKEHHUs OOyuYeHHUsI B OpraHU3aluaX NpoQecCHOHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMId B  COOTBETCTBUM €  OCHOBOMOJIAraroUMMHU
nonoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH LIENEH, COAEpMKaHUs,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBHUAETENBECTBOM TOMY SIBIISIFOTCS CJIEAYIOLIME BBINOJIHSAEMBIE MPOrpaMMoOil 10
XUMUHU (QYHKIIHMH:

e HH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoH oOecrneynBaeT
NOJlyY€HUE NPEJCTaBICHUS O LENsIX, COJEp)KaHuU, OOIIel cTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHS 00YYaIOIIMXCS CPEICTBAMU MPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeJeNieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEI0BATEIbHOCTU
U3y4eHUs Y4eOHOro MarepHalia, KOJIMUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJIEPIKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
paMKax WTOrOoBOM arrectauud B (OpME €IMHOI0 TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayGiIE€HHOTO U3yUeHUsI XUMUU:
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e YCTaHABIMBAaE€T HMHBAPHUAHTHOE MPEIAMETHOE COJEpKaHHe, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mperycMaTpuBacT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JA€T NPUMEPHOE pacHpeleleHUE Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHUsl MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTENbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMTYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXE C Y4ETOM OCHOBHBIX BHUJOB
yue0OHO-II03HABATENbHBIX ~ ACMCTBUI  OOydaromerocs IO OCBOEHHUIO
coJlep KaHus IIpeIMETa.

[lo BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOY4YE€HMEM XUMUU Ha YPOBHE OCHOBHOIO OOLIEro
oOpasoBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH coliepikaHusl yueOHOro mpeaMmera
«XuMH» OCTAaETCS BO3MOXKHOCTH BBIOOpa €ro BapUATHBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OMNPENENSAThCS B COOTBETCTBUMU C HANPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHusmMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuCTeMe
nuddepeHIupoBaHHOTO OOyYE€HHUsI Ha YpPOBHE CpelHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO W3Y4YEHUsI HaNpaBieH Ha pealn3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIrO
oOpa3oBaHMsI B paMKaxX W3Y4YEHHUs CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 3Tol cBA3M H3ydeHHE MpeaMeTa «XUMHsSD OPUEHTHPOBAHO
NPEUMYILIECTBEHHO Ha  paclIMpeHue W  yrayOJeHue TEeOpeTUYECKOM U
MIPAKTUYECKON MOATOTOBKU OOYYAIONIMUXCS, BEIOPABIIUX OMPEASIEHHBIN MPOhUITh
oOyueHusi, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHUs B OpraHu3anusix npodeccuoHanbHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mnjnaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTpaMMBI CpPeAHEro oO0Iero oOpa3oBaHHS
U3ydeHUe ImpeameTa «XUMUS» OPHUEHTHPOBAHO TAaKKe Ha pEIICHWE 3a]a4
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BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYalolIMXCs, HA (POPMUPOBAHUE Y HUX
OOIIEUHTEIUICKTYaJIbHBIX YMEHHUM, YMEHHIM pallMOHANU3alMK y4eOHOTO Tpyla |
00OOMMIEHHBIX  CIMOCOOOB  MEATETHLHOCTH, WMEIONINX  MEKIUCITUTIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnstomuMu npeamMeTa «XUMHUsS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHUS
ABIIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHuu Moaxo/10B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B IMPOTrpaMMe IO XHUMHHU 32 OCHOBY
npuHAThl nosiokeHus DPI'OC COO o paznuuuax 0a30BOro u yriryOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYeCKass XHUMHS» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs IpeaMera. JDTa CUCTEMa
3HAHMM MOJy4YaeT ONpeaeiIEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4YeHHs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAYHMTEIILHOTO YyBEIMUYCHUS OOBEMAa B3HAHHMA O XUMHYECKHX
JJIEMEHTaX W CBOWCTBAX WX COCAMHEHWU Ha OCHOBE PACIIUPEHUSA U YTITyOJIeHUS
MPEJICTABICHUNA O CTPOSHUH BEIIECTBA, XMMHUYECKON CBS3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUS PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
U TepMoauHaMUKU. M3ydeHuwe mnepuogudyeckoro 3akona u Ilepumommnueckoit
CUCTEMBl ~ XHMHYECKHX  DJIEMCHTOB  Oa3upyeTcs  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWUYECKHUX TMPECTABICHUSAX O CTPOCHUU aToMa. XMMHUYECKasl CBS3b
OOBSCHSAETCS C TOYKU 3PEHUS DHEPTreTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylieHuH, a TaKKe ¢ TOUYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. V3yueHue
TUTIOB ~ peakuuid  JomojHseTcs  (GOpMUPOBAHHEM  TMpEACTaBlIeHUH 00
AIIEKTPOXUMHUYECKUX MPOIIECCaX U IEKTPOJIN3E PACINIABOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoid XMMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEIMHEHUN ynemnseTcs ocoboe BHUMaHUE BOMpocaM 00 dJIEKTPOHHBIX dPdeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe UMEET TO, UYTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPEAEIEHHOTO TPpoduias (TIaBHBIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep [ONOJHEHUH K oOIei cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIUSHHUE CMEXKHBIE TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TIPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro mpodusis 60bInoe
3HaueHUe OyIyT MMETh AJEMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3y4YCHUU TIpeIMeTa B JAaHHOM Ccliydae akIeHT OyaeT caenaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUW B XUMUU U B (PU3UKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
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MacCbl M DHEPIUH, 3aKOHBl TEPMOAVHAMHUKH, DJIEKTPOJIM3a, NPEACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
Oouonorunueckoro npoduiast OONbLINKI yAETbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOATENBHOTO  PACCMOTPEHHUS XMMHMUYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEpPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTHI, KakK JUOUAbI, O€NIKH, YTIJIEBOJbl, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BELIECTB CIIy)KaT OCHOBOM I HW3Y4YCHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HayyHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI HM3y4eHHE NpeaMera «XUMHUsS» Ha YIIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM MpeIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK 1 TUTEpaTypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMuUs» Ha YrIyOJEHHOM YpPOBHE
TaK)Xe, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSI (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKON
NEATEIIbHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearonaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTEepUATbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUN IPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojsu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HUCTOYHUKOB YHEPTHUHU, B
00ecCleyeHnn paluoOHAIBHOIO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEJIOBEKAa, a TAKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOI cpefe;

e OCBOCHME CHUCTEMBI 3HAaHHW, JIEKAIIMUX B OCHOBE XUMHUYECKOMU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa: (PyHIaMEHTATIbHBIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKaHUs XMUMHUYECKMX PEaKLUul, O
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XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO ITOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN UIsI OOBSICHCHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XUMUH, I OOBSICHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIICHKH C MO3UIUHA SKOJOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUN
OBITOBOM M MPOHU3BOACTBEHHON JEATEIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIB30BaHUEM U  IepepaboTKOM
BEIIIECTB;

yriyOJieHue  TPEJCTaBICHUN O  Hay4dHBIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJII TPUOOPETEHUS] YMEHHU OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBACHEHHWS XHMHYCCKHX SBJICHUM, HMCIOIMX MECTO B
MPUPOJIE, B MPAKTUYECKON IEATEIBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B mnnaHe peanuzanuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YrIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIHUTaHUE YOSKAEHHOCTH B TI03HABAEMOCTH SBJICHUM TIPHUPO/IBI,
YBOKCHHS K TMPOLECcCY TBOpPYECTBA B O0JACTH TEOPETUUYCCKUX H
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYCHHIO U II03HAHHIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIIMTAaHWIO  HA  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIIBHBIX HHTEPECOB, MHTCIICKTYATBHBIX M TBOPUYCCKUX
criocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOM JAESITETbHOCTH.

OO6m1ee 4Kcio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CcpeaHero oobiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).
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COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHEHUI.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YyXKAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX —OpOUTasei
yraepoja. Mexann3mel 00pa3oBaHMs KOBAJIGHTHOHM CBsI3M (OOMEHHBIN M JOHOPHO-
aKLEeNnTOpHBIA). THUNBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukane, HykiIeopuie u
anexTpodue.

Teopuss crTpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CtpykTypHble (GOpMyJIbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHA,
ckenetHas. M3omepus. Bunabl n30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnextpoHHbie A3QPEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupukamu oOpraHuyeckux BeriecTB. [loHsTtue o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruyueckue psanbl. CucreMaruyeckast
HoMeHknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHMaibHble Ha3BaHUS
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTy M Kiaccu(UKaIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
O3HAaKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OMNBITHI II0 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUH
(nnaBneHue, OOYTIMBAaHWE W TOPEHHE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpTraHWYECKUX BEILIECTB.

YraeBoaopoasnl.

Ankanpl. ['oMomornueckuii ps ankaHoB, o01Ias GopMyia, HOMEHKIATypa U
H30Mepus. DJNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB, SP -
ruOpuan3ains aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne CBONCTBA
AJIKaHOB.
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XHWMUYECKHE CBOMCTBA aJKaHOB: pPEAKUWM 3aMEUIEHUs, H30MEpHU3allui,
JETUAPUPOBAHUS, IUKIN3ANHN, TMPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILIECHHS.

Haxoxnaenue B mpupoze. CriocoObl MOIy4YeHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u uzomepus. OcoOEHHOCTH
CTPOEHUS M XUMHUYECKHUX CBOMCTB MaiblX (LUKIOMNPONAH, UUKIOOyTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) MUKIOaIKaHOB. CroCcOObl MOJy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMosioruaeckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DNEKTPOHHOE ¥  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKeHOB, Sp -
ruOpuau3anusi aTOMHBIX opOuTaned yriepoaa, o- U m-cBs3u. CTpyKTypHas U
reoMerpudeckas (muc-TpaHc-) uzoMepus. @DHU3MYECKHE CBOMCTBA  AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOCAVHEHUS, 3aMEIEHUS B O-MOJOKEHUE
IIPU JBOMHOM CBSI3M, MOJUMeEpHU3alnu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakllMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUs U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHBIE, 30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH ANEKTPOHHOTO CTPOCHHSI U XUMUYECKHUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpsKEHHBIX JUEHOB. CrIoCOOBI MOJIy4YEHUs U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
M30MEpHs. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3anysi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs,  JUMEpU3alMud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIlui Ha TPOHUHYIO CBs3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psij apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEAKUWHA NPUCOECIUHEHUS, OKHUCIEHHWE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpHUMEpEe aJKWIbHBIX PaTUKajoB, KapOOKCUIHHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcobGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIH yroias U nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:
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MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTUYECKHUM), PUGOPMUHT, MHUPOIH3.
[IpoaykTel mepepaboTKku HEPYTH, UX TPUMEHEHHE B IIPOMBIIJICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMYHBIMU KJIACCaMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOM3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHOTpyImmy. JlelicTBME Ha TaJOTEHIPOU3BOAHBICE BOJHOIO U CIUPTOBOTO
pacTtBopa miénoun. B3auMoaeicTBUE NUTaJIOTCHAIKAHOB C MarHU€M M ITUHKOM.
[Tonsitne 0 METAJIJIOOPTaHUYECKUX COCIUHEHMUSX. Hcnonp3oBaHue
TaJIOTEHIPOU3BOIHBIX ~ YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpraHMYECKUX BEILIECTB.

ODKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAILICHUN:
n3ydeHue (U3NIECKUX CBOMCTB YIJIEBOJAOPOAOB (PAaCTBOPHUMOCTH), Kau€CTBEHHBIX
peakiuii yrieBOJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOW BOJBI, pacTBOpa MEepMaHTraHaTa Kajius, B3aUMOJICUCTBUE alleTUJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHApYyKEHHUE
yrjiepojla ¥ BOJOPOJa B OPraHWYECKHWX BEIIECTBAX, MOJYYCHHE OSTHJICHA U
M3YYEHHUE €ro CBOMCTB, O3HaAKOMiIeHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpa3liaMy  IUIaCTMAacC, KaydyKoB M PE3UHBI, MOJCIUPOBAHUE MOJEKYI
YIJIEBOJOPOIOB U TaJOT€HIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme opranndecKkue coeJuHEHMsI.

[IpenenpHbie ogHOaTOMHBIE CHHUPTHL. CTpoeHHE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHona). l'oMonormueckuid pdana, obmas QopMmyna, u3oMepus,
HOMEHKIaTypa ®  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CIUPTOB. BoAOpoJHBIE CBA3U MEXKIYy MOJIEKYyJIaMH CIIUPTOB.
XUMHUYECKHE CBOMCTBA: PEaKIMU 3aMEILICHMs, JACTuapaTallid, OKHCJICHHUS,
B3aUMOJCHCTBUE C  OpPraHMYeCKMMU M  HEOPraHWYECKUMH  KUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoO0eHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHoroatoMHbi€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. Ddusuueckue u
XUMHUUYECKUE CBOMCTBA: PEaKIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYEeCKUMHU KHCJIOTaMH, KauyeCTBEHHAas peEakiusd Ha MHOT0aTOMHBIC
cupthl. [IpencraBieHne o MeXaHW3ME PEaKluid HYKICO(PUIHHOTO 3aMeEIICHUSI.
JeiictBue Ha opraHu3Mm 4esnoBeka. C(CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THAPOKCOTPYHIBI H
O0eH3oapHOTO sypa. duszmdeckue cBoicTBa (PpeHoma. OCOOEHHOCTH XUMHUYECKHX
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cBOMCTB (enona. KayecTBeHHble peakuuu Ha @eHos. ToOkCHMYHOCTH (peHoda.
CrniocoObl osrydenust v npuMeHnenue penomna. Genondopmanbaeruanas cMoa.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWMJIBHOW TPYIIIBI. ['OMOJIOTHYEeCKUE PSAABl albJETHIOB U KETOHOB, OOIIas
dopmyna, uzomepuss U HOMEHKIaTypa. Du3MUEecKHe CBOWCTBA albICTUIOB H
KETOHOB.  XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB: pEaKUuu
npucoeAuHeHns. OKUCIEHNE albJeTUI0B, KAUECTBEHHbIE PEAKIIUNA HA aJIbICTUIbI.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALMU, PEAKIUU C YYaCTHEM YTIEBOJAOPOJHOIO paJavKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIJIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX W aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BhICHIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, .JUHOJIE8AS,
uHoNen08as KucnoTel. CnocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, U30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUE M XHUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, GpuU3NUeCKue U XMMUYECKUE CBOWCTBA XKUPOB: TUAPOIIH3 B
KHUCIION U 1eouHon cpene. OCOOCHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBHE.

OO6m1as xapakTepucTuka yrieBojioB. Knaccudukamus yrieBoaos (MOHO-, TU-
U monucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Ne30Kcupr003a. OU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKLIMU C YYACTUEM CIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBaolMe 1 HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B ipupone u npuMenenue. [lomvucaxapuasl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakpoMOJIEKYJl Kpaxmania, TJIMKOTeHa U
HEeUoN03bl.  PU3WYECKHE CBOWCTBA KpaxMajla W UEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaya: THAPOJIU3, KaYeCTBEHHAs peaklus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, TOJydyeHUe >PUpoB Leutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, all€TATHBIN HIENK).
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DKCNEepUMEHTANIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB W HUX MpEBpaIleHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHUPTa B albJAETH] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMpPTa JIUXPOMATOM Kaius (BO3MOXKHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUW Ha albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmus raunepuHa
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ Tuapokcuaom meau(Il), BzaumoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1o TeMaMm «CHupTel U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoep:xaliue OpraHuvecKkue coeJuHeHms.

AMMHBI — OpraHUYecKue MPOU3BOJHBIE amMMuaka. Kiaccudukainus aMuHOB:
anupaTuuecKue W apoMaTHYECKHUE; IEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenne MoJieKkys, oOumias (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HUECKHE
cBOICTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHUX aMHUHOB: OCHOBHBIE CBOICTBA,
ANKAJIMPOBAHUE, B3aUMOJCHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHOE BIMSHUE TPy aTOMOB B MOJIEKYJie aHUIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHuinMHA. KayecTBeHHbIEe peakiuu Ha aHuiuH. CrocoOsbl
MOJIyYeHUs] M NpUMEHEeHHe anvdarnueckux aMuHOB. [lonmydeHue aHUIUHA U3
HUTPOOEH30a.

Amunokuciotel. HoMenknatypa u nzomepusi. OTAeabHbIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @uU3NuecKkue CBOWCTBA AMUHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIMHEHUM, peaKIys TMOJUKOHJICHCAIUU, OO0pa3oBaHUE TMENTUHON CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTIOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie Tonumepbl. llepBuuHas, BTOpUYHAsS U TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATypaIus,
KaueCTBEHHbBIC PEAKIIMU HA OCJIKH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IIPEBpaICHUN:
pacTBOpeHHE O€JIKOB B BOJE, JI€HATypalus OEJIKOB MPU HArpeBaHWM, LIBETHHIC
peakuuu Ha O€JIKM, peIIEHUWE OKCIEPUMEHTAJIbHbIX 3aJad [0 TeMaM
«A3oTconepkaliye — opraHhyeckue — coeauHeHus’» U «Pacmo3naBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy IsIpHbIE COeTHHEHUS.

OCHOBHBIE TOHSTHS XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AMU, CPEIHSSI MOJIEKYIsIpHAas
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mMacca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U TOJTUKOHICHCAIHS.

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIIUJIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TMOJUMETHIMETAKpWIAT, TOJUKApOOHATHI,
noJimdTUICHTEpePTaarT). Y Trin3aus 1 nepepadoTKa miacTuKa.

DI1acTOMEPHI: HATypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, U30IIPEHOBHIN) U CHJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CIEIUATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPHI, OMopa3naraeMble MOITUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpAICHUIN:
O3HaKOMJIEHUE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
KaydyyKOB, pEIIECHUE OJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3agaun.

HaxoxaeHue MoJIeKyJIsIpHOM (DOPMyJIbl OPraHMYECKOTO COCAUHEHHUS II0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHON (OpMYJIbI OPraHUYECKOrO0 COeAuHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) IPOTYKTOB
peakiMy W/UIUW MCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOpMYJIbI
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUs], ONpPENeNIEeHuEe JOJM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXXIpeaAMETHBIX CBSI3€UM MPU U3YYEHUHU OPTAHUYECKONW XUMHUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK U TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalM3, CHUHTE3, Kiaccuukauus, HaONIOJCHUE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (DU3WYECKUE BEIUYUHBI, CIUHUIIBI WU3MEPEHHS, CKOPOCTh, DHEPTHS,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Meradboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TETEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
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dboTtocuHTE3, nbIXaHWE, OEJKW, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HbIe HCKOMAEMbIE, TOTIHBO.

TexHonmorHs: TNHIIEBBIC MPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHMS,
MOIOIITUE CPENICTBA, MaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHUl 3neMeHT. M3otomnbel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUE€CKUX 3JIEMEHTOB (S-, P-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DnexkTpoHHBIE KOH(PUTYpaIlK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTrO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHHH, SJIEKTPOHHBbIC KOH(UTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepmonnyueckoil CHUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHNIECTB IO TpynmaM MW NOepuoAaM. 3HAUYCHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHYeCcKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJUHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HAChIIIAaEMOCTh KOBAJICHTHOW CBsA3u. KpaTtHbelie cBsa3u. BomoponaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHNIX. COCTaB KOMIUIEKCHOIO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  [HUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUM PACTBOPOB:
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MaccoBasi JoJisl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIEe U
HEHACBIILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAIBLHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMU4eCKUX peakiuii B HEOPraHMUECKON U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKON peakIuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTEeHHbIC peakuu. Katanns u kaTannu3aTtopsl.

OOpatumMble U HEOOpaTUMbIE peakiluu. XUMHUYeckoe paBHoBecue. KoHcTanTa
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuud. [Tpunnun Jle [laTense.

Onektponutuyeckas gucconuanus. CuiibHble U claOble  AJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAs, HEUTpasbHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHWE TMEPOKCHIAa BOJAOPOJa B NPUCYTCTBUM KaTajlu3aropa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBE/ICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHrue
Cpeabl pacTBOPOB C IMOMOILIBI) WHIWKATOPOB, M3YYEHUE BIIMASHUS PaA3JIUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xuMmusl.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMEeTaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonMBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoAE, CIOCOOBI MOJydeHHs, (HU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ anmoreHoBoAOpobl. BaxHeHine KuCIopoacoiepKaiiue
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COEJIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIIUIEHHbIE CIIOCOOBI TOJTYUYECHHUS
rajioreHoB. [I[puMeHeHne raloreHoB U UX COEAUHEHUMN.

Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @u3NUecKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpOAE, CIOCOOBI TMOJY4YCHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(IV), okcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[puMeHeHne cepol U €€ COeTMHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yIOOPEHHUS.

®ocdop. HaxoxxneHue B mpupojie, crnocoObl MONMydeHHs, (PU3HMUYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuast docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHHE B IpuUpoje. AJUIOTPOIHbIE  MOJIU(PUKALINY.
duznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kuciota u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHble
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOIOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NUYECKHE U
xummudeckue cBorctBa. Oxcupa kpemuusaA(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHue KpeMHUS U ero coeqnHeHuil. CTeKs0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeTtamioB B [lepruoandeckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0YEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHWil  metawioB.  OOImuMe  CrocoObl
NOJIy4EeHUS METaJIJIOB: TUAPOMETAILTYPIUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuomnueckoit CUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuit u kanuii: monydeHue, ¢GU3MYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEUIECTB U UX COSTUHECHUM.

O6mast xapaktepuctuka metamioB IIA-rpynmer [lepuomudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
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XUMUYECKUE CBOMCTBA, MPHUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAUHEHUHU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUE CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUUECKUX JIIEMEHTOB.

du3nyecKkue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUbl 1
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

@u3nyecKkue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ero OKMCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeauHeHuil. OKCUpbl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonmyuenue u npuMeHeHue xKee3a
U €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
PUMEHEHUE MEAU U €€ COCTMHEHUIA.

[MuHk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COCUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJE, M3Y4YEHUE KOJUIEKIMU «MeTalibl W CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO MCIOJB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YU KAaTHOHbl METAJVIOB, B3aUMOJEMCTBUE THIPOKCUIOB AIIOMUHUA M ILIMHKA C
pacTBOpaMH KHCIJIOT U IIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U UX COEAUHEHUSN,
«Mertaibl MIaBHBIX TOArPYII», «MeTamibl HOOOYHBIX MOATPYIID.

XuMHuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yeioBedecTBa. [lonsTue
O Hay4YHbIX MeETOAaxX IMO3HAaHUSI M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble npuHUIKNBI OpraHU3alui XUMHYECKOTO IPOU3BOACTBA. [IpoMbllTIeHHBIE
CIOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHAKa,
CEpHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Poub xumuu B 0O6ecriedeHIH SHEPreTHIeCKON Oe301MacHOCTH.
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XuMusi HW 370pOBbE uesoBeka. JlekapcTBeHHble cpenctBa. I[lpaBuna
MCIOJIb30BaHUs JICKAPCTBEHHBIX IpenapaToB. Pojib XUMUK B pa3BUTUM METULIMHBI.

XUMHUS THUIIA: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIC N100aBKU. Poib Xumuu B
o0ecIieueHnH MUIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [Ipasuma
0€30IacHOr0 HCIIOJIb30BaHUs TMpenapaToB OBITOBOM XHMHU B IIOBCEIHEBHOMN
JKU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepuasbl (ILIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaiibl, KPacKu, CTEKJIO, KE€paMmuKa.
Marepuansl A1 3IEKTpOHUKHA. HaHOTeXHOIOT U Y.

Pacuétnrble 3ana4n.

Pacuétel: Maccel BemiecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUM, €CIU OIHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUH, €CIM OJHO M3 BEIIECTB [JAaHO B BHJIE pPACTBOpPAa C OMNPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PacTBOpE, JIOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHM  oOIed u
HEOpraHudeckol XumMuu B 11 Kiacce oCyllIecTBISETCS Yepe3 MCIOIb30BAaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
MpeMeTax €CTEeCTBEHHO-HAYYHOTO IHMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kjaccu(ukalus, nepuoguIHOCTh, HAOIIOICHHUE,
HM3MEpEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHP, MaKpPOMHUpP, aTOM, »OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kiaeTka, opraHus3M, dKocHcTeMa, bnocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbI€, TOTUIUBO,

PECYPCHI.
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TexHonorus: XUMU4YeCcKas INPOMBINIJICHHOCTh, MCTAJLIIYpIrus, CTPOUTCIbHLIC
MaTCpualkbl, CEJIBbCKOXO3SIMCTBEHHOE IIPONU3BOACTBO, IMHUIICBAA IMPOMBLINIJICHHOCTD,
(I)apMaHeBTI/I‘IeCKaSI IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHNU HA VIJUYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX pE3yJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4E€HHMIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMHU W HOPMAaMHU [OBEJCHUS;, HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHMUSD»  OTPAXKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA IO3HABATEIHLHON M MPAKTUYECKOW JEATEILHOCTH
OOy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XHUMHUSD»  OTPaAkKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MpoLecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M TMpPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W MPAKTHIECKOTO
NPUIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJbTaT
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JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpeca M [O3HABaTEIbHBIX MOTHMBOB B IIOJIYYEHUHM U MOCIEIYIOIIEM
aHann3e MHQOPMAIMH O MEPEAOBbIX TOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOT0 TTOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
NO3ULUK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30MacHOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOtoieHnss TpaBui O€30MacHOro OOpalleHusi C BEUIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HHAWBHUAYAJIbHOTO M  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOEH;

OCO3HAHMS MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYruX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HaMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIudHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM N0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIECO00PAa3HOTO0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;
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MOHUMAaHUSL TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOoOJIeM, BIUSHUS
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BaHUS JIOCTHXKCHUM XUMHUHU IS
pEILICHUsI BONPOCOB PAlMOHAIBHOTO NPUPOIOIOIb30BAHNS,

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIILICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIbITA JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

NMOHUMAaHUsl CHeUU(PUKA XUMHUHM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpEACTaBICHUSI 00 OKPYXKAlOleM MHUPE KaK O €IUHCTBE MPUPOABl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBUJIM3AIMN: B €€ TYMAaHHCTUYECKOM HAIPABICHHOCTA M BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KYJIBTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBECHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUHN, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEIOBATEIBCKON NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTIMU;
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MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuuHbIX chepax npodeccruoHaIbHOM
NEeSATETbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS TIPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMSI ~ MHPOBO33PEHUA  OOyUYaIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIEC TIOHATHS, OTpaKaoIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJbHbIe Y4eOHbIC NeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHEBIE), 00ecIreynBaroIIne dbopmupoBaHue (yHKIHOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aronXcs;
CHOCOOHOCTD oOyuJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBUS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JJOrH4YecKmne JAeCTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABJICHHBIMHU 1IEJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTepHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KJAcCHU(UKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBATh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,
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CTPOUTH JIOTMUECKHE pacCyX IeHUsi (MHIYKTUBHbIC, JEAYyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUU CHUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakuy — TMPU PEUICHWH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
peaKuuii;

dbopMyIUpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIecCa, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (opMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

NpUOOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
JEATEeIIbBHOCTH, TMPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpMauu (Hay4dHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPaBOYHBIE MMOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (PopM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJblI MIPU TOUCKE U
orbope wuHpOpMAIMU, HEOOXOTUMON JJIsI BBINOJHEHUS YYEOHBIX 3aja4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYH0  (QopMy  mpeacTaBiIcHUs
uHpopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);
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UCIIOJb30BaTh HAyyHBIH $3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMEl: NPUMEHATh MEXIpeAMETHbIE (pu3uueckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATTIATHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkIaeMOM TEMBI B XOJ€ TUaAora U/ uiu
JUCKYCCHH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C MPE3EHTAUUEN pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u PopMyIUpPOBATH BHIBOJIBI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
JEATEeILHOCTh, ONpenelsas e¢ Ieau W 3aJadyd, KOHTPOJMPOBaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUM YYEOHBIX U HCCIEAOBATENIbCKUX 3ajad, BBIOMpaTh HamOolee
b dEeKTUBHBIN CcrOCcO0 MX pemieHus ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiuu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUU HA yTIyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEro oOpa30BaHUS BKIIOYAIOT CHEIU(PUIECKUC
JUIs1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUM
M0 OCBOCHUIO, MHTEPIPETAIMU U TIPEOoOpPa30BaHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3IMYHBIX YUEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
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nmporpamMme IO XHMMHHM HOPCAMCTHBIC PE3YILTAThI IIPCACTABIICHBI 110 TIoAaM
HN3YyUCHU:I.

10 KJIACC

[IpenMeTHble pe3ysbTaTbl OCBOEHUSI Kypca «OpraHuyeckas XHUMHSI»
OTPAXKAOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPTeTUUECKON U
MUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieueHun PalMOHAIBHOTO
MIPUPOOTIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YyeJoBeKa, a TaKXKe DJKOJOIMYECKHW OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJTHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATUS — XUMHUUYECKUM AJIIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
o0ojouka aroma, S-, p-, d-aToMHBIE OpOMTaIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alusi aTOMHBIX OpOWTalied, HWOH, MOJEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpynmna, pajadkai, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pPAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuit 3axkoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JICKAIINE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdekTol, opuentantsl | u Il pona);
(bakTOJOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BAaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);
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c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHATHS IMPU
ONMCAHNN COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COCIUHEHNN;

c(OpMUPOBAHHOCTH YMEHHIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JUJISl COCTABJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKUHUWA M PaCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHHS
AJIIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakluuii HOHHOTO OOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;

M3TOTaBIIMBAaTh MOJEIN MOJEKYJ OPraHUYECKUX BELIECTB MJIs WIUIOCTPALUU
UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIICKHOCTh HU3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne COEIMHEHWH, JdaBaTb MM Ha3BaHUSA [0 CUCTEMATHYECKOMH
HoMenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS ISl OTIEIBHBIX
IPEICTAaBUTENIC OPraHUYECKUX BEIIECTB (3THIICH, alleTHIECH, TOJIYOJ, TJIULEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XUMHYECKOW CBSI3U B
OpPraHUYECKUX COEAMHEHMSX (KOBaJCHTHAs W HWOHHAsl CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

C(OPMUPOBAHHOCTh YMEHHUS NPHUMEHSATH IMOJIOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

C(OPMUPOBAHHOCTh ~ yYMEHHUW  XapaKTepHu30BaTb  COCTaB, CTPOECHUE,
bu3nUecKkue M XUMHUYECKHE CBOWMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, UKIJIOAIKAHOB, AJIKCHOB, aJKaJUEHOB,
QIKWHOB, apOMAaTUYECKHUX YTIJIEBOAOPOJOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, AM- M MOJIUCAXapUIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKMX pEaKUUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh YMEHHS TOATBEPXKJIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCHMOCTH PEaKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COEAMHEHUN OT
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KpPaTHOCTH M THUIIA KOBAJIEHTHOMU CBSI3U (G- U T-CBSI3M), B3AUMHOIO BIIUSHUS aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbs (He(Th, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro TNepepadoTKu U
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB IMepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/IaX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€H — /I U3YUYCHUS
CBOMCTB BEIIIECTB Y XUMUYECKUX PEAKITUH;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUCCKUX 3HAHUH C
MOHATUSAMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB JJIS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
UCIIOJIb30BAaTh CUCTEMHbIC 3HAHUS M0 OPTraHUYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONINX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCT, YMEHHH: TIPOBOJIUTH PACUETHI 10 XUMHUYCCKUM
dbopMyamM U ypaBHCHHUSAM XUMHUYECKUX PEAKIUH C MUCIOJIb30BaHUEM (DH3UICCKUX
BEMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEII[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAacUEThl MO HAXOXKIACHUIO XUMHUYECKOU
(GbopMyJIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MIPOYKTaM CTOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATH U OIEHUBATH
C TIO3UIMH  DKOJOTHYECKOM  0€30MacHOCTH  TMOCJEACTBHS ~ OBITOBOM |
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoM
BEIIECTB, MCIOIL30BaTh MOJYICHHBIC 3HAHUS IS TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XMMUECH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENHHO IJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUN OSKCIEPUMEHT (TOJyYeHHEe ¥ W3YYEHUE CBOWCTB OPraHUYECKUX
BCIIIECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHCIIOPOJCOICPKAIMUX OPTaHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATbHBIX
3aJla4y 10 PACIO3HABAHUIO OPraHWYECKHUX BEIIECTB) C COOIOACHUEM TIPaBUII
Oe3omacHOro oOpareHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCIEAOBAHMS, NPEICTABIATH B paslIuyHON (dopme
pe3ybTaThl SKCTICPUMEHTA, aHAJTU3UPOBATh U OIEHUBATh X JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHMIA:
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COOJII0JIaTh MpaBHJIa KOJIOTMYECKH 11eJ1ecCO00pa3HOro MoBeACHUsI B OBbITY U
TPYZIOBOU JEATEIBHOCTH B ILEJNSAX COXPAHEHUS CBOETO 3[I0POBBS, OKPYKAKOLIEH
MIPUPOIHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JCHUCTBUSA HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAJIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS OPTaHMYECKUX BEIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS] PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATH IIEJICHANPABICHHBIN ITOUCK
XUMUYECKON WH(OPMAITUHU B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTepHeT u apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(}OpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1aueil.

11 KUIIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHUS Kypca «OOIass U HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBICHUN NPUPOJBI, O MECT€ W 3HAYEHUH
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 0OECIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIICH KyJbTyphl 4YEJNOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 370POBBIO M IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIAralOlIMe IOHATHUS — XUMHYECKHM JJIEMEHT, aroM, SIpO aroMa,
M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJIA, BaJIEHTHOCTb, JJICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMHUYECKasgs CBA3b (KOBAJICHTHAs, WOHHAs, MeETaUIMUecKasi, BOJIOPOJHAs),
KPUCTAJUIMYECKas pPEIIETKAa, XUMHYECKas pPEakius, PpacTBOpP, JJIECKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsE JUCCOLMAILNSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XAMHUYECKON PEAKIINU, CKOPOCTh XMMHUYECKON PEaKIMU, XUMAYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOIUYECCKUN
3akoH [[.1. MenpaeneeBa, 3aKOH COXpaHEHHUsI MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpPAIIEHUS] SHEPTUM NPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUU SI3BIK
XAMHH, MHPOBO33PEHUYECKUE 3HAHHUS, JISKAIIME B OCHOBE IIOHHWMAaHUs
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IPUYAHHOCTH M CUCTEMHOCTH  XUMHYECKUX  SIBICHMM;  COBPEMEHHBIE
IIPEICTABICHUS] O CTPOCHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIDHOM H
HAaIMOJIEKYJISIPHOM YPOBHSX; IMPEIACTAaBICHUS O MEXaHW3Max XHWMHYECKUX
peaKkiui, TEPMOAMHAMMYECKMX M  KUHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKAHMS, O XMMHUYECKOM PaBHOBECHM, PACTBOPAX WM IUCIIEPCHBIX CHUCTEMAX;
(akTOJIIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUU U OE30MacCHOM
UCIOJIb30BaHUU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U IPAKTHUYECKON
NEATEIbHOCTH  Ye€JOBEKa, OOIMX  HAYYHBIX  NPUHIUMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHMIl: BBIABIATH XapaKT€pHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOLIME IOHATHUS NPHU
ONMCAaHUN HEOPIaHUYECKUX BEILECTB U UX IPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOU CBSI3U (KOBAJIEHTHAs,
WOHHAs, METaJuInyecKas, BOJOpPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOH PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

C(OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BELIECTBA 110 UX COCTAaBY, XUMUUYECKUE PEAKIIUH 110 PA3IUYHBIM MTPU3HAKAM (YHUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YAaCTHIO KaTalau3aTtopa u
JPYTHUE); CAaMOCTOSITENIbHO BIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLUM;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPHUOJUYECKOrO 3akoHa /.
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOINLYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

cOpPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHUOIOB
Ileppnognueckonn  cucremsl  JI.MI.  MenneneeBa,  HUCHOJB3ys  INOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUYECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XMMHMYECKUX JJIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckor cucremsr J[. U
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MeHieneeBa, Bal€HTHbIE BO3MOMXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
WX JIEKTPOHHBIX 000JIOYEK;

chOPMHPOBAHHOCTh, YMCHHH: XapakTEepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKHUE  CBOICTBA  BELIECTB  PA3IUYHBIX  KJIACCOB,  IOJTBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKJYy HEOPraHWUYECKMMU BEIIECTBAMHU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ITUX PEAKIUH; PeaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAaIlIEHHBIX  MOHHBIX  YPAaBHEHHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUIHMN
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IMHKA U aJTIOMUHUS);

cOPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM UX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMMHYECKOW PEaKIUM B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakXKe XapakTep CMEIIEHUSI XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHeIHUX Bo3zaeicTBui (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIekKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAaka,
oOlllMe HayyHble MPUHIMIBI XUMHYECKUX MPOU3BOJICTB; II€JIECOO0OPA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHSI COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAYYHOIO
MO3HAHUSL SIBJICHUW MpUpPOABl — HAOMIOAEHUE, H3MEpPEHUE, MOJIeIUPOBaHUE,
AKCHEPUMEHT (PeajbHbIi U MBICIICHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SBJICHUN, HMMEIOIUX MECTO B MPHUPOJIE,
MPAKTUYECKOM JeATeTbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MOHUMAHUS MaTePUATILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLICHTPALUs,;
Macchl BEIIECTBA WM 00BEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Ui 00bEMY OJHOTO W3 YyYaCTBYIOIIUX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYCHUS BOJOPOJHOrO IOKa3aTesisi pacTBOPOB KHUCIOT M IIEIOYeH ¢
W3BECTHOM CTEIMEHbIO JUCCOIMAIMU;, Macchl (00bEéMa, KOJMYECTBa BEIECTBA)
MPOAYKTa PEAKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B HM30BITKE



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«Xumus_yriy0JeHHbli yposeHnb_ 10-11 kiaaccnn»

(MMeeT MpUMeCH); JOJM BBIXOAA MPOJIYKTa PEaKIUH; OOBEMHBIX OTHOLIEHUI
ra3os;

c(OpMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEFHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (IIPOBEACHHME  pPEeakuMid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, OINPEACIICHNE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO WHAMKATOPOB, W3YyYECHHE BIIMSHMUSI
pa3nMuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEaKUuH, peLIeHHE
DKCIIEPUMEHTAJbHBIX 33dad no Temam «Metaiey u  «Hemerambsy) ¢
coOJII0IeHHEM TIpaBMII O€30MacHOro o0pallieHus ¢ BEeUIECTBAMH U JaOOPaTOPHBIM
o0opynoBaHueM, (QOpMyJIUpOBaTh LE€lb HCCIEAOBAaHUS, NPEIACTaBIATh B
pas3nuuHOil (opMe pe3ysbTaThl SKCIEPUMEHTA, AHAJIU3UPOBATH U OLCHUBATh UX
JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPABUIIA MOJI30BAHUS XUMUYECKOM
nocyiol W JabopaTOpHBIM O0OpyJAOBaHUMEM, OOpalleHUs C BeEIIeCTBaMH B
COOTBETCTBUM C HMHCTPYKLMSIMH IO BBIIOJHEHHUIO JTAOOPATOPHBIX XMMHYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCOO0pPa3HOro IMOBEACHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3J0POBbs, OKPYXAIOIIEH MPUPOIHOM
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HAaBAaThb OMNACHOCTH
TOKCUYECKOTO JEHCTBUSA HA KUBBIE OPTaHU3MBbI ONPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, TOHUMas cMbIci rokaszaTess [IJIK;

C()OPMUPOBAHHOCTh YMEHUM: OCYLIECTBIIATH LI€JCHANPABICHHBIA IOUCK
XUMUYECKON MH(OpPMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMUYECKYI0 MH(pOpMallUIO, NepepadaTbiBaTh €€ U HUCIOJIb30BATh
B COOTBETCTBHUU C ITOCTABJICHHOM YUeOHOM 3a1auei.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYECKOM XUMUM
L1 | cpoemua oprameuseiom coommenmt AM. | 8 bubmorera LIOK
' P P 8 - https://m.edsoo.ru/d69df650
byrneposa
Hroro no pazneny 8
Paznes 2. Yriesogopoasbl
21 [IpenensHbIE YIIIeBOAOPOABI — AJKAHBI, 5 bu6nmoreka [JOK
) IIUKJI0AIKAHbBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 14 | bubnuoteka [JOK
' aJIKaIMEHbl, aJTKUHBI https://m.edsoo.ru/d69df650
bu6mmorekxa [IOK
2.3 A 8
POMATHHECKHE YI1IEBOAO0POALI (apeHbi) https://m.edsoo.ru/d69df650
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOIOB U HX 4 bubnmoreka [JOK
) nepepaboTka https://m.edsoo.ru/d69d{650
but6mmorexa [{OK
2.5 r 4 1
IOTCIIPOMSEOAHLIS YIICBOACPOAOB https://m.edso0.ru/d69df650
Hroro no pazneny 35

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
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bubmuoreka [JOK

1 D 11 1
3 Crpret. dexon https://m.eds00.ru/d69df650

Ka 6OHI/IHBHLIC COCANHCHUA: aJIbACTUIAbI N
P bubmuoreka [JOK

2 .K . 21 1
3 ketoHbl. KapboHoBbIe KUCTOTHI. CII0KHBIE hitps-//m.eds0o.ru/d69df650

a¢upsl. XKupsr

bubmuoreka [JOK

33 Y TIeBO/EL ? BIIP https://m.edsoo.ru/d69d650

Hroro no pazneny 41

Pa3znen 4. A3oTconepkamye opraHudecKkue coeuHeHust

bubmuoreka [JOK

4.1 Amunbi, A B 12 I 2
ML ANHHOKHETOTRL BETHH hitps://m.eds00.ru/d69df650

Hroro no pazneny 12

Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS

bu6mmoreka [JOK

5.1 BbICOKOMOIIEKYIIApHBIE COCIUHEHUS 6 1 https-//m.edsoo.ru/d69df650

Hroro nio pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne i/

KoaudecTBO 9acoB

dyekTpoHHBbIE (LM POBbLIE)

NMpOrpamMmbl Kontpoabubie IlpakTuyeckue
Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
L1 A epmosmtmsesan croreun smmacosie 0 BuGmorexa LIOK
' pro https://m.edsoo.ru/2dd57£24
anemeHToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 | bubnuorexa [HOK
) BEIIECTB https://m.edsoo.ru/2dd57124
bubnnoreka IIOK
1.3 X 19 1 3
HIMITCCIHE peaitiin https://m.eds00.ru/2dd57£24
Hroro no paszneny 39
Pa3nes 2. Heoprannyeckasi XuMust
bubmmoreka [IOK
> Hewerazet ! : : https://m.edsoo.rw/2dd57124
bu6mmoreka [IOK
2.2 M 2 1 2
CTaLIH 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pazngen 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 bu6nuoreka [IOK
’ JKU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 g

[NPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCcypChl
padoTsbI padoThI
[TpenMeT 1 3HaUEHUE OPTAHUYECKOM
| Pl b 5 | bubnnoreka HOK
XUMUU, TTPEJICTABIICHUE O MHOTO00pa3uu
P . P https://m.eds00.ru/3686¢6f5
OPTraHUYECKUX COCTMHEHUM
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
) (ocHOBHOE U BO30YXIEHHOE COCTOSHUSA). 1 bubnmnoreka HOK
BasieHTHBIE BOBMOYKHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriaepojaa
XuMHU4Y€ecKasi CBSA3b B OPraHMUECKUX
coenuHEeHUsIX. MexaHn3Mbl 00pa30BaHUs bubnmnoreka [JOK
3 . 1
KOBQJICHTHOH CBSI3H, CLIOCOOBI pa3phiBa https://m.edsoo.ru/8d39f5c8
CBsA3eH
4 Teopus cTpoeHUsE OPraHUuYECKUX 1 bubnmnoreka [JOK
coenuHenuit A. M. byrneposa https://m.edsoo.ru/9e595cb8
Buasl nzomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAS. DIEKTPOHHbIE 1 bu6muoreka [JOK
3 PEeKTH B MOJIEKYJIaX OPTaHUIECKUX https://m.edsoo.ru/b0e61661
COCIMHEHUN
IIpencraBnenue 0 KIIaCCHPUKALNNA U
6 c pc I:: aTHYecKas HoMe (ba Ha 1 bubmmorexa LIOK
HUCTEeMAaTHUYECKass HOMCHKJIAT
P https://m.edsoo.ru/c212dd21
(IUPAC) oprannyeckux BEIIECTB
7 Knaccudukanus peakuuii B 1 bubmmoreka [IOK
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OPraHU4YeCKOW XUMHUHU

Cucremarusanys 1 0000IeHNE 3HAHUN

https://m.edsoo.ru/ba5706aa
bu6nmoreka [IOK

MoJiekyn. CTpyKTypHasi M LIUC-TpaHC-
U30MEpHUsl aJIKEHOB

8 110 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHUECKHH psiji, 001Ias
dbopmysa, HOMEHKJIaTypa U U30Mepusl, bubmuorexa [JOK
9
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHHE MOJIEKYT
10 du3nyeckrue U XUMUYECKHEC CBOMCTBA bubnnoreka IIOK
aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxzaeHue alkaHoB B IPUPO/IE.
11 CHOCO(?I:I MOJIYYEHHUS U HpI;MpeIfeHI/Ie brbmmorexa LOK
https://m.edsoo.ru/259b0aSb
aJKaHOB
[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa U U30MepHs,
12 OCO6CHHOC"1}“II/II) CTpoeHI/mpH XUMHYECKUX bubamorexa LOK
. https://m.edsoo.ru/156730d2
CBOICTB, CITOCOOBI OJyYEHUS U
MIPUMEHEHUE
Pemienne pacu€THbIX 3a/1a4 HA
OTpeieTICHUE MOJICKYISIPHOI (hOPMYITBI
13 OPraHWYECKOTO BEMIECTBA 10 MACCOBBIM bubnuotexa [JOK
JIOJIIM aTOMOB BJIEMEHTOB, BXOIAIINX B https://m.edsoo.ru/bf84d8eb
ero coctas. CucremMarusanus u
000011IeHrEe 3HAHUU I10 TEME
AJKEHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopmysa, HOMEHKJIATypa, JIEKTPOHHOE BuGnmorexa LIOK
14 Y IPOCTPAHCTBEHHOE CTPOCHUE

https://m.edsoo.ru/273b0ale
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15 du3nyeckrue U XMMHUYECKHE CBOMCTBA bu6nuoreka [IOK
ankeHoB. [IpaBmiio MapkoBHUKOBa https://m.edsoo.ru/21069ccd
16 CriocoOblI MOTy4eHUs U IPUMEHEHUE bubnmoreka [JOK
AJIKEHOB https://m.edso0o.ru/665dc058
[TpakTnueckas padota Ne 1 o reme
17 'Tll)onyquI/Ie STI:IHeHa U U3Y4YEHUE €ro bubmmorexa LIOK
o https://m.edsoo.ru/0941eed8
CBOICTB
Pemenue pacuéTHbix 3a1a4 Ha
18 onpez[eneli)ne MOHeKyHHI;)HOfI bopMyIbI bubnuoreia LOK
https://m.edsoo.ru/e9ea9921
OpPraHMYECKOTO BEIIEeCTBA
AJKagueHbl: CONpsKEHHDIE,
19 I/I30JIlfpOBaHHLIC,Iz(yMYJII/IPOBaHHBIe. bubmorexa LIOK
https://m.edsoo.ru/04298c0a
Oco0eHHOCTH AJIEKTPOHHOTO CTPOEHUS
20 XHUMHUYECKUE CBOMCTBA COMPSIKEHHBIX bubmuoreka [JOK
JIMEHOB https://m.edsoo.ru/e561253d
71 CniocoOsbI MoTy4eHus U IpUMeHEHUe bubnmnoreka [JOK
alIKaJueHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKUH psifl, oOmias
2 dbopMyIa, HOMEHKJIATypa, dJEKTPOHHOE bu6muoreka [JOK
U IIPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/68bbccdc
MOJIEKYJI, (PU3HYEeCcKre CBOICTBA
23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmmorexa LOK
https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peaKkIIMM Ha TPOHHYIO bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/7blc48da
)5 CriocoObI MoTydeHus U IPUMEHEHUE bubnmoreka [JOK

AJIKNHOB

https://m.edsoo.ru/a6f9alea
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Pemenue 3agau: pacuy€Thl 10 ypaBHEHUIO

bu6nuoreka [IOK

26 XUMHUYECKON pPEeaKIUU https://m.edsoo.ru/5db8e526
7 CucremaTu3zaiys U 0000IICeHHE 3HAHUN
1o TeMe
ApeHBbI: TOMOJIOTHYECKUN Psifl, 00IIas
opMyJia, HOMEHKJIATypa. DIEKTPOHHOE
28 SI) HI])T)OZTpaHCTBeHHOG prOCHHe Nf)onexyn Bubmorexa LIOK
https://m.edsoo.ru/a92a7094
OeH30J1a ¥ TOIyoJ1a, UX (PU3HYECKHE
CBOICTBA
79 XYMUYECKUE CBOWCTBA aPEHOB: PEAKIIUI bubnmnoreka [HOK
3aMeEICHUA https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOWCTBA APEHOB: PEAKIIUH
30 MIPUCOETUHEHUS], OKI/ICJ'IGII;I/IG FONfOJ'IOII“IOB bubmorexa OK
https://m.edsoo.ru/ad44alaed
OeHzomna
31 Oco06eHHOCTH XUMHUYECKUX CBOWCTB bubmuorexa [JOK
CTUpOJIa https://m.edsoo.ru/d5018a54
Pemienne pacu€THbIX 3a/1a4 HA
32 onpez[eneII{)I/Ie MOJIeKyJI;I?:)Hoﬁ bopMmyIbl bubmmorexa LIOK
https://m.edsoo.ru/53461a2c
OpPTraHUYECKOTO BEIECTBA
3 CriocoObI MoTy4eHus U IPUMEHEHUE bubnmoreka [JOK
apeHoB https://m.edsoo.ru/61717d09
34 ['eneTndeckas CBA3b MEXKIY
Pa3TUYHBIMH KJIaCCaMU yTJIEBOJAO0POJIOB
Pacu€tpl o ypaBHEHUSIM XUMHUYECKUX
35 peakuuii. CucrtemaTuzanus u
000011IeHrEe 3HAHU I10 TEME
36 [Ipuponustii ra3. IlonytHslie HeTAHBIE
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ra3bl

KaMmeHHbIi yroyib ¥ IpOIyKThI €T0

bu6nmoreka [IOK

37 nepepadboTKu https://m.edsoo.ru/69b3398b
Hed1b 1 criocoOs! e€ nmepepaboTKHy.
38 HpiMeHeHI/IC HpO,Z[YKTO]f HI;pepaﬁOTKI/I bubnmorexa LIOK
https://m.edsoo.ru/21{9de78
HeTH
39 I'eneTnyeckas CBsI3b MEXKIY
Pa3IMYHBIMU KJIAaCCaMU yTIIEBOJAOPOIOB
["anoreHonpou3BOAHBIE YTIIEBOAOPOIOB:
40 3JI€KTp0HH(I))e CTpOGHI/Ie;}I])reaKHI/II/I ’ bubnuorexa LOK
https://m.edsoo.ru/82b4d759
3aMEeIIeHHS TaJIoTeHa
JleWicTBue mIemoueh Ha
41 rajoreHnpousBoAHbIe. Bzaumopeiicteue
JUTaJIOTEHAIIKAaHOB C MarHUEM U ITUHKOM
42 Cuctemaru3zanusi 1 0000IICHUE 3HAHUIA bubmmorexa [JOK
o pazzaeny "YrneBonopoas!" https://m.edsoo.ru/20e89122
43 KonTponbnas pabora no teme bubnmnorexka [HOK
"VYrneBonopoasr" https://m.edso0.ru/95¢9e298
[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psij1, oOmast popmyra,
44 CTpOCHHE MOJ'IeKyjI;, 1/130Mep1/151(,1) Y bubmmorexa LOK
https://m.edsoo.ru/df04cScd
HOMEHKJIaTypa, Kiaccudukanms,
¢buznueckue cBoicTBa
45 XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX bubmmoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI MoTydeHus U IPUMEHEHUE bubnmoreka [JOK

OIHOATOMHBIX CIIMPTOB

https://m.edsoo.ru/484100000000000
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[IpocTeie 3¢hupsbl: HOMEHKIATYpa U

47 U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U bubmmorexa LIOK
. https://m.edsoo.ru/c2¢788b2
XHMHYECKHX CBOMCTB
MHoroaToMHbIE CITUPTHI:
48 STUJIEHTJIUKOJIb U I‘HEL{GpI/IH, ux bubmorexa HOK
. https://m.edsoo.ru/ee4d84aa
du3HYECKrEe M XUMUIECKIE CBOHCTBA
CriocoObl nostyyeHus 1 IpUMEHEHNe bubnuoreka [JOK
49
MHOT0aTOMHBIX CIIMPTOB https://m.edsoo.ru/d12e567d
®DeHOoI: CTPOCHNE MOJICKYJIBI
50 @HSquCKI/II)e CBOICTBA. T}(I)KCI’/I‘IHOCTB bubmuorexa IOK
https://m.edsoo.ru/2ce726£8
denona
51 XuMuyeckue cBoicTBa (heHona bubmorexa LIOK
https://m.edsoo.ru/037ca5f9
57 CriocoObI MoTy4eHus U IpUMeHEHUe bubnmnoreka [JOK
denona https://m.edsoo.ru/c77ddf4c
“ [Tpaktuyeckas padora Ne 2. Pemenue BuGmorexa LIOK
3KCHGPHMCHTMBHH): S O TENe https://m.edsoo.ru/fdOced09
CrnupTsl U HEHOIBI
54 CucreMmarusanys 1 0000IeHNEe 3HAHUT but6mmoreka [IOK
1o TeMe https://m.edsoo.ru/1810cb9b
AJbIeruapl ¥ KETOHBI: SJIEKTPOHHOE
55 CTpOeHHE KapOOHUIILHOM TPYIIIHI; but6mmoreka [IOK
TOMOJIOTUYECKHE PAJIBI, 00TIIast https://m.edsoo.ru/b139beaa
dbopmyra, ©30MepHsl 1 HOMEHKJIATypa
56 AnbAerupl ¥ KETOHBI: PU3NYECKUE bu6nuorexa [IOK
CBOICTBA; pEaKIMU MPUCOCTUHEHUS https://m.edsoo.ru/c887425¢
57 Peakiiyin OKMCIEHUS U KAYECTBEHHBIE bubmuorexa [{OK
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pCakiuu aJIbACTUA0B U KECTOHOB

CriocoObI TOTYyYeHUS albJACTHIOB U

https://m.edsoo.ru/a393baa9
bu6nmoreka [IOK

58
KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICITLHBIC
59 A 5 . Pelt 6e bu6nmoreka [IOK
KapOOHOBBIEC KMCIIOThI, 0COOCHHOCTH
P https://m.edsoo.ru/fecOb113
CTPOCHHS X MOJIEKYII
N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnnorexka HOK
60 .
KHCJIOT, UX (PU3MYECKHE CBOWCTBA https://m.edsoo.ru/700cc87b
61 XUMHUYECKUE CBOMCTBA MPEEIbHBIX bu6nunoreka [IOK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
OCoOEHHOCTH CBOMCTB MypaBbUHOM
& M 5 P 5 bubmuorexa [JOK
KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX
P P https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOICTB: HETIPEAEIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
63 P 5 P 5 bubmmorexa [JOK
MKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
JuKap AP p https://m.edsoo.ru/83a08773
kucioT. [IpencraBurenu BbICIIMX
KapOOHOBBIX KUCIIOT
64 [TonsiTvie 0 MPOU3BOAHBIX KAPOOHOBBIX bu6muoreka [JOK
KHUCJIOT https://m.edsoo.ru/0d162d9d
CriocoObI ToTy4YeHus ¥ IPUMEHEHNE bubnuotexa [JOK
65
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/7¢065¢9d
CioxxHble 3(pUpPBI: TOMOJIOTUYECKUHN PSI,
66 5 o $up PAA bubmuorexa [IOK
o6mas hopmyna, H30MepUs U
Hl pMy p https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 du3nyeckrue U XMMHUYECKHE CBOMCTBA Bbubnuoteka LIOK

3¢pupoB

https://m.edsoo.ru/ad6b94b2
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Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOW pEeaKLUH, HA

68 .
oTpeieJICHUE MOJICKYJIIPHOIM (hOPMYITBI
OpPraHUYECKOTO BEIeCTBa
[IpakTuyeckas padora Ne 3. Pemenue
69 AKCIIEPUMEHTAJIbHBIX 33124 110 TEME bubnuotexa [HOK
"KapOoHoBbie KUCIOTHI. CIIOKHBIE https://m.edsoo.ru/486671fb
a¢uper"
XKupsr: crpoenue, puznveckue u bubnnorexka HOK
70 .
XUMHUYECKHE CBOMCTBA (TUAPOIIN3) https://m.edsoo.ru/al9c5b98
OCOOEHHOCTH CBOIMCTB JKHPOB,
71 P bubnuorexa [JOK
COJIEpXKAIINX OCTATKH HETPEASTbHBIX
S bed https://m.edsoo.ru/b0331922
YKUPHBIX KHCITOT. JKUuphI B mpupoie
Mpi1a Kak COJIM BBICIIIUX KapOOHOBBIX
7 KHCJIOT, UX Moollee AecTrue. IlonsaTue bu6nuoreka [IOK
0 CUHTETHMYECKUX MOIOIIUX CPEACTBaX https://m.edsoo.ru/3c¢566565
(CMCO)
I'eneTnueckas CBSA3b YIIEBOIOPOIOB U
7 yr AP bubmmorexa [JOK
KHUCTIOPOJICO/IEPIKALUX OPTaHMUYECKUX
POACOACPHA P https://m.edso00.1u/56790c96
BEIIIECTB
74 Pacu€tel 0 ypaBHEHUSAM XUMHUYECKUAX
peakuui
CucrtemaTu3zanus 1 0000IICHUE 3HAHUMA bubmmorexa [JOK
75
o TeMe https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapaKTepUCTHKA YIJICBOJIOB U
o P P y A bubnmoreka [JOK
76 KJIacCU(UKALUS yTIeBOJOB (MOHO-, IH-

U TIOJIMCaXapH/Ibl)

https://m.edsoo.ru/7a9693al
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Momnocaxapusl: (pU3HUECKUe CBOMCTBA bubnmoreka [JOK
77
Y HaXO0>KJIEHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
IIpumeneHue rioKo3bl, €€ 3HaAYEHHUE B bu6nuoreka [IOK
78
YKU3HEJEATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
HncaxapHpl: caxaposa, MajabTo3a U
79 A P I;l P bu6nmoreka [IOK
nakto3a. Haxoxxnenue B npupojie u
A PHPOA https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TUCaXapuJIOB
TTonucaxapuabl: CTpoeHHUE
20 pri o p bubnnoreka IIOK
MaKpOMOJIEKYJI, (PU3UYECKUEC U
p y - https://m.edsoo.ru/72a04508
XUMUYECKHE CBOWCTBA, IPUMCHCHHE
81 ITo € 00 HCKyCcCTBe OJIOKHA bubnuorexa LOK
HATH HMCKYCCTBEHHBIX BOJIOKHAX
4 https://m.edsoo0.ru/6216e766
Pemrenne pacyeTHBIX 33714 Ha
22 P A bubmorexa [JOK
ompeeseHre 0N BBIX01a IPOyKTa
peit A A8 TIPOAYE https://m.edsoo.ru/7fde47ef
pPeaKIu OT TEOPETUUECKH BO3MOYKHOTO
23 CuctemaTu3anus 1 0000IICHUE 3HAHUIA bubmmorexa [JOK
0 pasjeny https://m.edsoo.ru/08d4364c
KonTponbnas pabora mo teme
84 "K cpo 0 cope alyre OPraHNndECKUe bubnuoreia OK
HCIT KaIlre OpraHuYecKu
pol ”21 PrRAIIIE Op https://m.edsoo.ru/42c6678e
coenunenus" (BIIP)
AMUHEL: KnaccH(bHKaIUs, CTPOCHUE
85 oJe 00 a(i)(bo ) a p30 e Bubnmorexa LHOK
MOJICKYI, s MyJia, H30MEPHS
Y B PMY ? ’ https://m.edsoo.ru/efa7eb6ca
HOMEHKJIaTypa U (PU3NYECKHE CBONCTBA
36 XUMHUECKUE CBOMCTBA anu(aTHIecKux bubmmoreka [JOK
aMHHOB https://m.edsoo.ru/1bc5¢f80
37 AHWIIMH: CTPOCHUE aHWJINHA, Bbubnuoteka LIOK

0COOEHHOCTU XUMHUYECKHUX CBOUCTB

https://m.edsoo.ru/39cd21f1
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aHWUJINHa

CrniocoOblI MoTy4eHus U IpUMEHEHUe

bu6nmoreka [IOK

88 anmu(aTHIeCKUX aMHHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIOTHI: HOMEHKJIATypa 1
29 n3oMepus, ((U3NIECKHUe CBOMCTBA. bubmuorexa [JOK
OtnenbHbIC MPEICTABUTEIH O~ https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XUMHUYECKUE CBOMCTBA AaMHUHOKHUCIIOT, UX
90 OHOJIOTHYECKOe 3HAYCHHE aMHHOKHCJ';OT. bubmmorexa LIOK
https://m.edsoo.ru/77df705a
CuHTe3 U THIPOIN3 NENTH]IOB
01 benku kak npupoHbIE OJINMEpHI; bubnnorexka HOK
CTPYKTYpHbI O€JIKOB https://m.edsoo.ru/429¢9899
92 XUMHUYECKUE CBOWCTBA OEIIKOB bubmmorexa LIOK
https://m.edsoo.ru/6237306d
A30TcoaepiKallue reTepoIuKINYECKUe
93 COCI[I/IHSHE}I. ;IHyKJ'IeI/IH(I:B:IIe KHUCJIOTEI: bubmorexa HOK
https://m.edsoo.ru/521d1431
COCTaB, CTPOEHHE U OMOJOTHYECKas pOIib
[IpakTuueckas padbora Ne 4. Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnuotexa [JOK
94 |
A3oTcoaepikalue OpraHuyecKue https://m.edsoo.ru/8e3c02d1
coeuHeHus"
[TpakTuueckast paborta Ne 5. Pemenue
95 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnuotexa [JOK
"Pacnio3HaBaHuE OpraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHuin"
96 KoHnTtponbHas pabota 1o teme bubnuotexa [JOK

"A30TcoAepKallie OPraHnYeCKUe

https://m.edsoo.ru/ce561bc7
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coenuueHus"

OCHOBHBIC TTIOHATHS XUMHHU

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U bubmmoreka [IOK

97 1
METO/Ibl UX CUHTE3a —IIOJIMMEpHU3alus U https://m.edsoo.ru/7aa63ebd
NOJIMKOHACHCALIUS

08 IImacTtMaccel. YTuamnzanusa u 1 bu6nmoreka [IOK
nepepaboTKa MIacTuKa https://m.edsoo.ru/82242e0f
DacToMepbl: HaTypabHBIN bubnuotexa [HOK

99 1
CHUHTETUYECKUE Kayuyku. Pe3una https://m.edsoo.ru/246103ec
B : ,

100 I/I((J)I? Oc:(c}ieiiz’:aj;;{iinqecxne 1 bubnuorexa LOK

’ ’ ' hitps://m.eds00.ru/5963a601

[Tonumeps! cnenuaibHOro Ha3HAYEHUS
I1 6ota Ne 6. P

0 xenepmenramnn i notewe | Eumionesa LIOK
" P 8 " https://m.edsoo.ru/3aebd77a

PacnioznaBanue miactMacc v BOJIOKOH

006006

02 maywcrmmoro wnepiana o eve 1 Eumionesa LIOK
" i P " https://m.edsoo.ru/6a22bled

BBICOKOMOIEKYIISIPHBIE COEUHEHMS
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC
N KounyecTBo 4yacoB DJIeKTPOHHBbIE HU(POBHIE
wn Tema YpoKa Beero KOHTpOJILHLIe HpaKTI/I‘IGCKI/Ie OﬁpaSOBaTe.]IbeIe
padoThbI padoTbI pecypchl
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH bu6nuoreka [IOK
1 1
a1eMeHT. M30Tonbl https://m.edsoo.ru/59¢c112ee
) CtpoeHue 3JIeKTPOHHBIX 000JI04Y€K aTOMOB, | bubnuorexa [HOK
KBaHTOBBIC YHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccuukanus XuMU4ecKnuX IEMEHTOB (-, | bubnmnorexka HOK
p-, d-, f-amemenThI) https://m.edsoo.ru/61294af9
4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM | bubnmnoreka [HOK
opouTansim https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
5 BHGMGII;TOB B OCHO](}I)-ION}I’I;I 1131036y>KIléHHOM 1 bubmorexa LIOK
COCTOSMIH https://m.edsoo.ru/8149e846
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. | bubmuoteka [JOK
DNeKTpOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 chCTEMa XUMHUUYECKUX 3eMeHToB [[. 1. 1 bubmuorexa [JOK
MenpeneeBa, CBsI3b C COBpEMEHHOU TeOopueit https://m.edsoo.ru/16957c01
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
g XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMU | bubnmoreka [JOK
MPOCTBIX U CIIOKHBIX BELIECTB MO IpymnaM u https://m.edsoo.ru/f8468927
nepuojam
9 Cucremaru3anus U 0000IICHUE 3HAHUM 10 1 bubmuorexa [JOK
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TEMC

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.

https://m.edsoo.ru/8fad2942

bu6nuoreka [IOK

10
Bognopoanas cBsizb. MexmoneKyisipHble https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHTHOCTP U BaJIeHTHBIE BOZMOXKHOCTH
1 C N bu6nuoreka [IOK
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
P PYELYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
12 IIpeacraBneHnst 0 KOMIJIEKCHBIX bu6nuoreka [IOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoneKyasspHOTo 1
13 HEMOJIEKYJISIPHOTO CTpOeHMS. THIIbI bubnmnorexka HOK
KPUCTAINTINYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BELIECTB
14 [ToHsITHE O NHUCIIEPCHBIX CUCTEMAX. bubnmnorexka HOK
[IpencraBienne o KOJUIOMIHBIX pacTBOpPax https://m.edsoo.ru/da2c¢70e4
WctruHHBIE paCTBOPBI: HACBIILIEHHBIE U
15 P P B bubmmorexa [JOK
HEHACBIIICHHbIE, PACTBOPUMOCTb.
B P P https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
CriocoOsI BEIpaKEHUST KOHIICHTPAIIUU bubnmoreka [JOK
16
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3amau ¢ ucnosib30BaHUEM TTOHSATHH
17 "MaccoBa 2:) aCTBOPEHHOIO BeniecTna' bubmmorexa LIOK
M Basl JI0JIs1 PaCTBOPEHHOTO B TBa",
" AOLP P " B https://m.edsoo.ru/785e0ab4
MOJISIpHAST KOHIIEHTpaITus
Knaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
18
HEOPTraHUYECKHUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuorexa [{OK
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TEMC

Kontposbnas pabora Nel mo temam
"Ctpoenue atoma. [lepuoauyeckuii 3aKkoH 1

https://m.edsoo.ru/8d2c6a3a

bu6nuoreka [JOK

20 [lepuoanueckas cucTeMa XMMHUYECKUX hitps://m.edsoo.ru/70a60aad
anemenToB J[. . Mengeneera", "Ctpoenue
BemecTBa. MHOTrooOpas3ue BemecTs"
Knaccugukanus XuMHUecKux peakuuii B
HEOpPraHUYECKON ¥ OpraHn4eCcKOi XUMHUHU.

21 3aK(I:H COXpaHEHUS MI;CCLI BEIIECTB; 3aKOH bubmorexa OK

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

COXPAHEHHUS U IPEBPAIICHUS] SHEPTUU PU
XUMHUYECKHUX PEAKLMIX

” TemnnoBblie 3QHEKTH XUMUYECKUX PEAKLUH. bubnuoreka [JOK
TepMoxumuueckue ypaBHEHHS https://m.edsoo.ru/d1db86da

3 Boruncnenus no ypaBHEHUSIM XUMHUYECKHAX bubnuoreka [JOK
peakuuil ¥ TEPMOXUMUYECKUM YPaBHEHUSAM https://m.edsoo.ru/87b13954
CKopocTh XMMHUYECKOH peakuuu, eé

24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Karanms u xkatanuzaropsl

25 ['omMoreHHbIe ¥ reTeporeHHbIE peakuun
IIpakTuyeckas padora Ne 1 o teme

26 "PE)J'II/I}IHI/IC pa3nquHx (baxTOpOB Ha CKOPOCTH bubmmorexa LIOK

. " https://m.edsoo.ru/1facaldl

XUMHYECKON peaKkInu

7 O6partumbie 1 HEOOpATUMBIE PEAKITUH. bubnuoteka [JOK
XUMUYECKOe paBHOBECHE https://m.edsoo.ru/30952f9b
IIpakTruyeckas padora Ne 2 o Teme Butmorexa LIOK

28 "Bnustaue pa3nuaHbIX GaKTOPOB HA

MOJI0)KEHNE XUMHYECKOTO paBHOBECHS "

https://m.edsoo.ru/3bf34el17
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Dnektponutrueckas auccounanus. CuiabHbIe

bu6nuoreka [JOK

29 U ciabble AeKTpoauThl. CTeneHb hitps-//m.edsoo.ru/5766bdf
JACCOLHAIIN
Honnoe npomspeaenue Boapl. Cpeia BOJHBIX
30 paCTBopmf BOI[OI[pOl[HHﬁ III[OKa?;:T:JIB (p}il) Brbmnorexa LIOK
https://m.edso0.ru/3966ca89
pacTBopa
31 I'maponus coneit. Peakiuu, nmpoTekaroniue B bu6nuoreka [IOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTuueckas padora Ne 3 1o Teme
32 ")I()I/IMI/I‘IGCKI/IC ;)eaKI_II/II/I B pacTBoOpax bubmmorexa LOK
" https://m.edsoo.ru/2e3daeb0
AJICKTPOJIUTOB
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC
33 peakiuu. BaxxHenme oKuCIuTenu u brbmmorexa LOK
https://m.edso0.ru/56226060
BOCCTAaHOBHUTEIHU
34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnmnorexka HOK
Oamanca https://m.edsoo.ru/ftb691387
35 DNEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB bubmmorexa LOK
https://m.edsoo.ru/93fb97d2
36 Pemenue 3aga4 pa3nuyHbIX TUIOB Bubnmotexa LHOK
https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB Bubnmotexa LHOK
https://m.edsoo.ru/5afa265d
38 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuorexa [JOK
Teme "XuMuueckue peakiuu' https://m.edsoo.ru/c161eb85
39 Kontponbras padota mo teme Ne2 but6mmoreka [IOK
"Xumnyeckue peakuuu" https://m.edsoo.ru/a8a0a930
40 [Tonoxxenue nemetamio B [lepuoanueckoit but6mmoreka [IOK
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CUCTEME XMMHUYECKUX 31eMeHTOB /1. 1.
MeHieneeBa 1 0COOEHHOCTH CTPOCHUS UX
aToMoB. Pu3nYecKre CBOMCTBA HEMETAJLIOB

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

Annotponusi HeMeTauioB (Ha IpUMeEpe bubnmoreka [JOK
41
KHCIIOpoAa, cepsl, pocdopa u yriepozaa) https://m.edsoo.ru/ef92c91c
42 Bogopon: nonyuenue, pusndeckue u bu6nuoreka [IOK
XUMHYECKUE cBoMcCTBA. ['uipuIbI https://m.edsoo.ru/0aa8f613
I"aymoreHsl: HaX0XIEHHUE B IIPUPOIE, CIIOCOOEI
43 o A PHPOA bubnnoreka IIOK
MOJIYYEHHUS, PU3UYECKHIE U XUMHYECKHUE
f’q https://m.edsoo.ru/4e223795
CBOICTBa
TI"anorenoBosopoasl. Baxxaenmmne
44 CIIOpO coﬂep Iell € COEIIUHE bubamorexa LHOK
KHCH KAl WHEHUS
PORCOAEpRAtie Coct https://m.eds00.ru/6b3255¢6
rajJoreHoB
JIaGopaTopHBIe U MIPOMBINIIEHHEBIE CIIOCOOBI
45 0 pe S ajore 1:)0 [Ipumenenne bubamorexa LHOK
IIOJIYYEHHS TajJIoreHoB. [IpruMeneHn
yi p . https://m.edsoo.ru/6971aca4
rajJloreHoB U UX COEeIUHEHUN
IIpaxtrueckas padora Ne 4. Pemenne
46 P P bubmmorexa [JOK
SKCIEpHUMEHTAILHBIX 3a/1a4 110 TEME
" p " a https://m.edsoo.ru/8b26fecd
T"anorensr
Kucnopon: nabopatopHblie U MPOMBIIIITICHHBIS
47 CHOCcOObI MOMy4YeHUs, PU3NIECKUE U bubmmoreka [JOK
xumuueckue cpoiicrBa. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa U 030Ha
but6mmoreka [IOK
48 OKcHaBl ¥ TIEPOKCHIIBI
A P a https://m.edsoo.ru/5¢8816a0
but6mmoreka [IOK
49 Pemenue 3aga4 pa3nuyHbIX TUIIOB

https://m.edsoo.ru/2b6d8b4b
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Cepa: Hax0XJICHUE B IPUPOJIE, CIIOCOOBI

50 MOJy4YeHus1, GU3NIECKUE U XUMHUYECKHUE bubmmorexa LIOK
v ’ https://m.edsoo.ru/46afael6
CBOICTBa
51 CepoBonopoi, CyabGuIbl Brbmnorexa LIOK
https://m.edsoo.ru/7¢875999
5 Kucnoponacoaepxaiiue cCOeIMHEHUSI CEPBI. bubnuoreka [JOK
Oco0eHHOCTH CBOMCTB CEPHON KHCIOTHI https://m.edsoo.ru/8cfa2548
[IpaxTuueckas padora Ne 5. Pemenue
53 3KI():nepHMeHTaniHLIX 3anay no teme "Cepa u bubmmorexa LIOK
) " https://m.edsoo.ru/0afb05e4
e€ coeIMHEeHUS
A3OT: HaX0KJIeHUE B IPUPOJIE, CIIOCOOBI
54 IIOJTyYEHUS (;Inmqecxpll)e E XI[I/IMI/IHGCKI/IG bubmmorexa LIOK
M ’ https://m.edsoo.ru/badd2255
CBOWCTBA. AMMHAaK, HUTPUIBI
55 Kucnoponcoaepxaiue COeqUHEHHS a30Ta. bubmuoreka [JOK
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI https://m.edsoo.ru/e2965afe
56 IIpuMeHeHHe a30Ta U €ro COeAMHEHUN. bubnuoreka [JOK
A3oTHbIE y100peHus https://m.edsoo.ru/129f5059
®docdop: HaxOXKIEHHUE B IPUPOJIE, CLIOCOODI
57 Hon}i)lerl)mﬂ (pmflqecxne prﬁMfmeCKHe bubmorexa LIOK
M ’ https://m.edsoo.ru/9a6b43ec
coiicTBa. Pochuas! u hochun
53 Oxkcuasl hocdopa, pochopconepxanine bubnuoteka [JOK
kucnoThl. Conmu pocopHOI KUCITOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue pochopa 1 ero coeAMHEHUH. bubmuoreka [JOK
dochopubie ynoOpeHus https://m.edsoo.ru/a218070a
[TpakTrueckas padota Ne 6. Pemenue BuGnmorexa LOK
60 AKCIIEPUMEHTANIbHBIX 3a/a4 Mo TemMe "A30T U

docdop u ux coequHeHU"

https://m.edsoo.ru/8175ac3f
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Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,

61 AJUIOTPOMHBIE MOAU(UKAIUK; (pU3HUecKue u bubmmorexa LIOK
l https://m.edsoo.ru/1eb19f9¢
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE
Oxcup yrnepona(ll), oxcun yrnepona(1V), bubmmoreka [IOK
62 .
YTOJIbHAsI KUCJIOTA U €€ CONU https://m.edsoo.ru/dba58adf
63 Pemienue 3a1a4 pa3inyHbIX TUIIOB bubmmorexa LIOK
https://m.edsoo0.ru/6029b609
Kpemunii: Hax0XIeHHE B IPUPOIE, CIIOCOOEI
64 H(I;)J'Iy‘leHI/ISI Q)HaﬂieCKHe u zﬂfml:lecxne Bubmmorexa LIOK
N ’ https://m.edsoo.ru/143558ab
CBOHCTBa
65 Oxcup kpemuusi(1V), kpeMHueBast KUciora, bubnmnorexka HOK
CHJIMKATbI https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpeMHHUS ¥ €0 COeAMHEHU. Bubmmotexa [IOK
66 CTeK0, €r0 MONTyHeHHe, B CTEKTa https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemienue 3a1a4 pa3InyHbIX THIIOB bubmmorexa LIOK
https://m.edsoo.ru/b624{801
68 CucreMmaru3anus 1 0000IIeHUE 3HAHUH TT0 bu6mmoreka [IOK
teme "Hemeramnsr" https://m.edsoo.ru/6e864db5
69 KonrtponsHas pabora Ne3 o reme bubmmoreka [JOK
"Hemeransr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI, bubmmoreka [JOK
KOpPpPEKLUs OINO0K https://m.edsoo.ru/2b7e9510
[Tonoxenne meramios B [lepuognyeckoin
71 CHCTEME XMMHUYECKHUX AJIECMEHTOB. but6mmoreka [IOK

OCOOCHHOCTH CTPOCHUS SJICKTPOHHBIX
000JI0YEK aTOMOB METAJLIIOB

https://m.edso00.ru/9839c16¢
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7 OO6mue ¢puznyecKue CBOMCTBa METAIIOB. bubnmoreka [JOK
[IpuMeHEeHHEe METAIIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
73 CmuiaBsl MetauioB. Kopposust metanion bubmmorexa LOK
https://m.edsoo.ru/42b872e3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubamorexa LHOK
https://m.edsoo.ru/e3de37b6
DNEeKTPOXUMHUYECKUHN Psi/l HAPSKEHUM
75 MeTaJIJI;)OB. OO6mrue cnopcoﬂ61)1 H(I))nyqum[ brbmmorexa LOK
https://m.edsoo.ru/94eb377a
METaJIJIOB
OO01mmas xapakTepucTuKa MeTauioB 1A-
rpynusl [leppoaudyeckoi cucTemsl
76 XUMHUYECKHX IeMeHTOB. Hatpuli n xanuii: bubnmnorexka HOK
MoJiydeHue, PU3nYecKue 1 XuMHU4ECKHe https://m.edsoo.ru/e12c26b3
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN
O6mras xapaktepuctruka MetayioB ITA-
rpynisl [leppoaudyeckoit cuctemsl
XUMHUYECKHUX JIEMEHTOB. MarHuii v KaJIbIIui: bubmmoteka [IOK
77 noJjry4eHue, pU3nuecKkue U XMMH4YecKue https://m.edsoo.ru/7¢3e49c0
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN
78 JKécTtkocTh BOMIBI M CTIOCOOBI €€ YCTpaHESHHS bubmmorexa LOK
https://m.edsoo.ru/c74bfae9
AnroMuHU: onay4yeHue, Gusndeckue u bu6mmoreka [JOK
79 o
XUMHUYECKHE CBOICTBA, MPUMEHEHNE https://m.edsoo.ru/0e79b266
AMpoTepHbIE CBOIICTBA OKCHJIA U BuGmiorexa 1IOK
80 TUIPOKCHU/IA AITFOMUHUS, THAPOKCOKOMILIIEKCHI

AJIFOMUHUSA, UX IPUMCHCHUC

https://m.edsoo.ru/5d12d318
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81 Pemenue 3ana4 pa3nu4HbIX TUIIOB 1
IIpaktrueckast padora Ne 7. Pemenne
2 P P | bu6nmoreka [IOK
JKCHEPUMEHTAILHBIX 3a/1a4 10 TEME
" P " https://m.edsoo.ru/27a4af43
MeTaJibl TJIaBHBIX TOATPYIIT
OO01ast XapakKTEPUCTUKA METAIUIOB HOOOYHBIX
23 = IEB p )11 . | bu6nmoreka [IOK
noarpymni (b-rpymmn) Ilepuoanueckoit
ATPYIIL AD-TPYHT) LIepHOA https://m.edsoo.ru/610d7431
CHCTEMBI XUMHYECKHUX DJIIEMEHTOB
24 duznyeckue 1 XMMUYECKHE CBOMCTBA XpoMa | bubnmnorexka HOK
U €0 COCAMHEHUM, UX MPUMEHEHUE https://m.edsoo.ru/9911bef3
Baxueiinme coequHeHAS Mapratia.
85 Ilepmanranar xKamaus, €ro o pc e e 1 bubmorexa HOK
MaHTaHAT KaJIMs, €70 OKHUCIATEIbHEI
P’ https://m.eds00.ru/039d69c8
CBOIMCTBa
dusnyeckre ¥ XUMHYECKHE CBOMCTBA JKeye3a
36 ST 1 bubmmorexa [JOK
u ero coenuuennii. [lonydyenne n
i https://m.edsoo.ru/1b7f8741
MIPUMEHEHUE CIIJIABOB XKeje3a
du3znyueckne U XMuMHUYECKIE CBOMCTBA MEIU U bu6nuoreka [IOK
87 ) y 1
€€ COeIMHEHUH, UX IPUMEHEHUE https://m.edsoo.ru/2bc0f954
dusnueckre U XUMHUYECKUE CBOMCTBA IIUHKA
88 €ro coe eHU eHeHune 1 bubmorexa OK
U er WHEHNH, X IpUMEHEHNE.
4 p https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIIEKCHI ITUHKA
IIpakTrueckas padora Ne 8. Pemenne
p P Bu6miorexa [TOK
89 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1
" " https://m.edsoo.ru/abe352ea
Mertaibl TOOOYHBIX MOATPYIIIT
90 p | bubmuorexa [JOK
ellIeHUe 3aa4 Pa3InYHbIX TUIIOB
ladp https://m.edsoo.ru/a8b83d83
91 O06001IeHre U CHCTeMaTU3alus U3YIeHHOTO ! bubnmoreka [JOK

Marepuana mno teme "Mertanibt"

https://m.edsoo.ru/e91fe975
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9 KontponsHas padora Ne4 o reme | bubmmoreka [IOK
"Merasmib" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yabTaToB KOHTPOJIBHON paboTHI, | bubmmoreka [IOK
KOPPEKIHs OINO0K https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieyeHuN yCTOHYHBOTO
94 Pa3BUTUSA YEIOBEYECTBA. HOH}:ITI/IC 0 HaY4YHBIX 1 bubmmorexa LIOK
https://m.edsoo.ru/080fe 10
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hayunbie npuHIUITBEI OpraHU3aluu
95 XUMHUYECKOTO IIPOU3BOICTBA. | bubnmnoreka [HOK
[IpombliieHHBIE CIOCOOBI MOTYYSHHS https://m.edsoo.ru/2e45a44f
BaKHEHIIINX BEIIECTB
96 XUMUYECKOE 3arpsi3HEHUE OKPY KaroLe | bubnmnorexka HOK
CpeIbl ¥ €T0 TIOCIIECTBUS https://m.edsoo.ru/9f11bf51
97 XUMHS U 300pOBbE YEIIOBEKA. | bubmuoreka [JOK
JlexapcTBeHHBIE CpeCTBA https://m.edsoo.ru/a6552721
08 Xumus ni. Poiab xuMuu B 00ecrieueHnu | bu6nuoreka [IOK
MUIIEBON O€30MacCHOCTH https://m.edsoo.ru/1{7b5Sbd2
99 KocmeTrnueckue n napgroMepHbie cpeacTBa. | bubnmnorexka [HOK
briToBas xumus https://m.edsoo.ru/da42d5a9
XuMHsI B CTPOUTENBCTBE. BaxkHelme
100 CTpopITenLHI;Ie 1 KOHCTPYKIIMOHHBIE 1 bubmmorexa LIOK
https://m.edsoo.ru/61e69003
MaTepHuabl
101 XHMHS B CEIIBCKOM XO3SICTBE. | bu6nuoreka [IOK
Opranuyeckrie 1 MUHEpaJIbHbIE YA0OpEHHUS https://m.edsoo.ru/fd39587d
102 CucreMmaru3anus 1 0000IIeHUE 3HAHUH 110 | but6mmoreka [IOK
TeMe https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJibTAaTaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOoBaHUA o0pa3oBaHus

1 Brnanenue cucreMon XMMAYECKUX 3HAHHUM, KOTOPast BKIIFOYAET:

OCHOBOTIOJIATAIONINE TOHATUS (XUMHUYECKUM 3JIEMEHT, aToM,
M30TOIBI, DJIGKTpOHHass o0ojouka aroma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIA aTOMOB, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUE  aToMa,  MOH,  MOJIEKyJa,  BAaJCHTHOCTD,
AIEKTPOOTPUILIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKAs
CBSI3b (G- U TT-CBSI3b, KPaTHBIE CBSI3U), THOPUAN3ALINS aTOMHBIX
opOuTanel, KpUCTAIUIMYECKass pemerka, MOJb, MOJISIpHAs
Macca, MOJIIPHBIM  00BEM, MOJSpHAs  KOHIICHTpAIUs,
pPacTBOPBI (MCTUHHBIE, JIACTIEPCHBIE CUCTEMBI),
KPUCTAJUIOTUAPATHI, YIJIEPOIHBIM CKeNeT, (DYHKIIMOHAIbHAs
IpyIIa, pagukai, U30Mephl, CTPYKTYpHas popmyJia, U30MEpUs
11 (cTpykTypHasi, reoMeTrpuueckas (IUC-, TPaHCU3OMEPHS),
' TOMOJIOTHYECKUN PsJl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI- U
a30TcoJepKalie COCAMHEHHUS, OWOJOTUYECKH aKTUBHbBIC
BemecTBa (YIJICBOJBI, JKUPBI, OCIKH), MOHOMEp, IOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJSIPHbIE COCIUHEHMUS,
KPEeKWHT, pU(DOPMHUHT, THUIBI  XUMHYECKHUX  PEaKInl
(OKHCIUTENbHO-BOCCTAHOBHUTEIIBHEIE, IK30- U
OHAOTEPMUYECKUE, PEaKIMd HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, oOpaTuMble U HeEoOpaTUMBIE), PacTBOD,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AIEKTPOTUTHYECKAS
JIMCCOIAAIINS, CTENeHb  JIUCCOLIMAIINH, OKHUCIIUTEIb,
BOCCTAHOBUTENb,  BJEKTPOJIU3, CKOPOCTh  XHWMHYECKOMH

PEeaKIUM, XUMUYECKOE PABHOBECHE)
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1.2

TEOPUM U  3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOEHUS
oprannueckux  BemectB  A.M.  byriepoBa,  Teopus
ANEKTPOJIMTUYECKON aucconuanuu, llepmonnueckuii 3aKoH
J.N. Memnpeneena, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU A3BIK XUMMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE MOHWMAaHUSA
MPUYUHHOCTA W  CUCTEMHOCTH XHUMHYECKHUX  SBJICHUH,
COBPEMEHHBIC MPEACTABIEHUS O CTPOCHUM BEIIECTBA HaA

AaTOMHOM, MOJICKYJIAPHOM U HAIMOJICKYJLIPHOM YPOBHAX

1.3

NpcaACTaBJICHUA O  MCXAHH3MaX XHMHYCCKHUX peaKuHﬁ,
TCPMOAUNHAMUYCCKUX WM KHHCTHYCCKHX 3adKOHOMCPHOCTAX HX
IIPpOTCKaHusA, O XHUMHYCCKOM PABHOBCCHH, JHUCIICPCHBIX

CHUCTCMaAx

1.4

1.5

2.1

Q)aKTOHOI‘I/I‘-IGCKI/IC CBCACHU 0 CBOﬁCTBaX, COCTaBC,
IIOJIYUCHUU H 0e30I1aCHOM  HCIOJIB30BAaHUM  Ba)KHEHIIIHMX
HCOPraHM4YCCKUX HW OpPraHUYCCKHX BCHICCTB B 6BITy )41

Hp&KTPI‘ICCKOfI ACATCIIBHOCTHU YC€JIOBCKA

oOlue Hay4YHble TPHUHIMIBI XUMHYECKOTO MPOU3BOJACTBA (Ha
IIpUMEpe  TNPOU3BOACTBA CEPHOM  KHCIOTBI, aMMHAKa,

METaHoJIa, epepadoTKu HeTH)

CdopMupoBaHHOCTh YMEHUI BBISBIIATH:

XapaKTepHbIE MPU3HAKU U B3aMMOCBS3b M3yUYEHHBIX MOHATHMA,
IPUMEHATH COOTBETCTBYIOIME TIOHATHS IPU  OINKCAHUU

CTpOCHHUA U CBOMCTB HCOPraHUMYCCKHUX MW OPraHUYCCKHUX

BEIIECTB U UX IIPEBPALLICHUN

2.2

B3aUMOCBSI3b ~ XMMUYECKHX 3HAaHUM C TOHATUSIMHU W
MIPEICTABJICHUSIMH IPYTUX TIPEIMETOB sl 00J1€€ 0OCO3HAHHOTO
MOHUMAHUS W OOBACHEHHS CYIIHOCTH MaTEPHAIBLHOTO

CAMHCTBA MHUpa

3.1

CdopMUpOBaHHOCTH YMEHHUS UCIIOJIH30BATh:

HAaMMCHOBAaHHUs XHUMHWUYCCKHUX CO€)1HHCHPII>1 MCXKIYHApPOIAHOIO
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3.2

COI03a TEOPETUYECKOM U NPUKIAAHOW XMMHUU U TPUBHUAJIBHBIE
Ha3BaHUS BEIIECTB, OTHOCSIIMUXCA K M3YyYEHHBIM KJlaccaM

OpPraHUYCCKUX U HCOPTAHNYCCKHUX COC,ZIHHGHI/IfI

XUMUYECKYI0O  CHMBOJIMKY JUIA  COCTaBIeHUS  (OpMYyT
HEOPTaHUYECKUX BEIIECTB, MOJEKYJSPHBIX M CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKpAlIEHHBIX M  CKEJNETHBIX) (opmyn

OpPraHNYCCKHUX BCIIICCTB

CdopMupoBaHHOCTh YMEHUS KIIACCUPUITUPOBATD:

4.1

4.2

4.3

HCOPIraHN4CCKUC BCIICCTBA, CaMOCTOATCIIBHO BLI6I/IpaTL
OCHOBAaHMUA MW KPUTCpUU JIA KJ'IaCCI/I(l)I/IKaHI/II/I HN3ydacMbIX

XUMHUYECKUX 00BEKTOB

OPTraHUYCCKHC BCIICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTI>
OCHOBAaHUA MW KPUTCpUMU JIA KJ'IaCCI/I(l)I/IKaL[I/II/I HU3ydacMbIX

XUMHUYECKUX 00BEKTOB

[0 pa3IMyHbIM MpHU3HAKAM (YHCIY W COCTaBy pearupyromnmx
BEIIECTB, TEIJIOBOMY 3((DEKTy peakiuu, U3MEHEHUIO CTETeHEeN
OKHUCJICHHS DJIEMEHTOB, OOpaTUMOCTH pEaKIMH, YYacCTHUIO

KaTajan3aTopa)

ChopMUPOBaAaHHOCTh YMEHHUSI XapaKTEPU30BAThH JJICKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH)
M HOHOB XUMHUYECKMX OdJIeMeHToB 1 — 4 mnepuoaoB
ITepuoanueckon cucremsl .M. MenaeneeBa u ux BaJICHTHBIE
BO3MOKHOCTH, HCHOJIb3YS TOHATUS S-, p-, d-3JEKTPOHHBIE

OpOUTaNIH, SHEPTETUYECKUE YPOBHH

ChopMUPOBaHHOCT, YMEHHS OOBSICHATH 3aKOHOMEPHOCTH
W3MCHCHHUSI CBOWCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX

MU CO€)1HHCHPIﬁ 110 I€proJaM M rpyminam

ChopmMupoBaHHOCTH ~ YMEHHSI  COCTABJISITH  ypaBHEHUS

XUMHYECKUX PEAKINN U PACKPBIBATH UX CYLIHOCTD:

7.1

OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MoCpcaACTBOM

COCTAaBJICHHSI DJIEKTPOHHOTO OajaHCca ITUX PeaKui
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7.2

7.3

YpaBHEHUS pEaKmWii pPa3IUYHBIX THUIOB; TIOJHBIE U
COKpaléHHbIE ypaBHEGHUs peakuuid HOHHOTO OOMEHa,
YUUTHIBas YCIOBHS, TPH KOTOPBIX ATH PEaKIUU UAYT 10 KOHIIA
peakiui TUIPOJIN3a, PEAKIUA KOMILIeKcooOpa3oBaHus (Ha

MMpuMEpPC THAPOKCOKOMIIJIICKCOB IIMHKA U aJIIOMI/IHI/IH)

CdopMupoBaHHOCTH YMEHUS MOATBEPKIATh:

8.1

8.2

10

10.1

10.2

Ha  KOHKPETHBIX  IPUMEpax  XapakTep  3aBHCUMOCTH
PEaKIMOHHON CIIOCOOHOCTU OPraHWYECKUX COEAUHEHUN OT
KPaTHOCTM M THUINA KOBAJCHTHOW CBA3M (G- U T-CBS3M),
B3aMMHOT'0O BJIMSHUS aTOMOB M T'PYIIII aTOMOB B MOJIEKyJax, a
TaK)Xe OT OCOOEHHOCTEW pean3aliy Pa3IudyHbIX MEXaHU3MOB

IIPOTCKAaHUA peaKI_[I/Iﬁ

XapaKTEpHbIE XUMUYECKUE CBOICTBa BEILIECTB
COOTBETCTBYIOIIMMH  JKCIIEPUMEHTAMU M 3alHUCSIMU

YPaBHEHUM XUMUYECKUX PEAKLIUMN

CpopMUpOBaHHOCT, YMEHHSI XapaKTepu30BaThb COCTaB H
BOKHEUINIME  CBOWCTBA  BEIIECTB, MPHUHAICKAIIUX K
OTpeeNIEHHBIM KJaccaM M TPYIIIaM COCAMHEHUU (IPOCThIC
BEIIECTBA, OKCHJIbI, TUIPOKCHUJBI, COJIM; YTJIEBOJIOPOIBI,
npocThie A(MUPHI, COUPTHL, (EHOJBI, adbIACTHABI, KETOHHI,
KapOOHOBBIE KHUCJIOTHI, CIOXKHBIE 3(UPHI, KUPHI, YTIECBOIHI,

aMUHBI, aMUHOKHCIIOTBI, OCJIKN)

ChopmupoBaHHOCT,  YMEHHSI NIPOBOAUTH  PAcu€Thl IO
XUMUYECKUM (POpMyJiaM U YPaBHEHUSIM XUMHUYECKUX peakluid
C MCTOJIb30BaHUEM (PU3HYECKUX BEJIMYUH:

Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOAYKTa PEaKLHH,
€CIIM OJHO W3 MCXOJHBIX BEIIECTB JAHO B BHUJIE PAacTBOpPA C
OIPEECIIEHHON MAacCCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA

WJIU JaHO B U30BITKE (MMEST MIPUMECH )

MacCoOBOU WM 00bEMHOM JI0JTH, BBIXOA MPOAYKTA PEAKIIHH

10.3

TeII0BOTO 3P eKTa peakiuii
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10.4

00BEMHBIX OTHOIIIEHUH ra30B

10.5

11

M0 HAXOXKJICHUIO XUMHYECKOU (DOPMYJTBI BEIIECTBA

Bnaz:eHHe CHUCTEMOM 3HAHUM O MCTOAAX HAYYHOI'O ITO3HAHUA
SIBIICHUMN MMpUpOJabl, UCIIOJIb3YCMBIX B €CCTCCTBCHHBIX HAYKax U
YMCHHUC IPHUMCHATH 3THW 3HAHUA IIPU OSKCIICPUMCHTAJIbHOM
HCCICAOBAaHNN BCIICCTB WU OJIA OOBACHCHUS XHUMHYCCKUX
HBHGHHﬁ, HMCHOIMUX MCCTO B IIPHPOIC, HpaKTI/ILIeCKOI?I

ACATCIBHOCTH YCJIIOBCKA U B HOBCGHHGBHOﬁ ZKHN3HHU

12

ChopMUpOBaHHOCT, yMEHHUSI TNPUMEHATh (UCHOJIb30BATH)
3HAHMSL O  COCTaB€ M CBOMCTBAaxX  BEUIECTB  JUIA
DKCIIEPUMEHTAJIbHOM  NPOBEPKM  THUIIOTE3  OTHOCHUTEJIBHO
3aKOHOMEPHOCTEN IMPOTEKAaHUs XHWMHUYECKMX pEakuuil |
IIPOTHO3UPOBAHUS  BO3MOXHOCTEM  HMX  OCYIIECTBIICHMS;
CUCTEMHBbIE = XUMHUYECKHE 3HaHUA JJIs1 OOBSCHEHHA WU
IIPOTHO3UPOBAHUs SIBICHUN, UMEIOIINUX €CTECTBEHHOHAYYHYIO
OpUpOAYy; JIA NPUHATHS TPAMOTHBIX pEUIeHW mnpobiemM B

CUTyaluAaXx, CBA3aAHHbIX C XUMHEH

13

ChopmupoBaHHOCT, yYMEHHUS IUJIAaHUPOBaTh M IMPOBOIUTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE U HU3y4YEHUE CBOMCTB
HEOPTraHWYECKUX M OPraHWYEeCKUX BEIIECTB, KAYECTBEHHBIC
peakluuu  YIJIEBOJOPOAOB  PAa3IMYHBIX  KJIACCOB  H
KHUCJIOPOJICO/IEPXKALMX OPraHUYEeCKMX BEIIECTB, pEILICHHUE
HKCIIEPUMEHTATbHBIX 3aj1au o pacrno3HaBaHUIO
HEOPTraHWYECKUX M OPraHUYECKUX BEIIECTB) C COOJIOJIEHUEM
npaBuwsl  0€30macHOro  OOpallleHuss ¢ BellecTBaMU U
7ab0opaTOpHbIM  000pynOBaHHEM; (POPMYJIUMpOBATH  LIENU
UCCIIEIOBaHMsI;  MpPEACTaBIsATh B pa3lIuyHOM  Qopme
pe3ysbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBAaTh U OLIEHHWBATH UX

JTOCTOBEPHOCTh

14

CdopmupoBanHOCTH YMEHHS OCYILIECTBIISTh
I[IEJICHANPABICHHBI TMOMCK XUMHUYECKOW HWH(pOpMAIUU B

pa3MyYHbIX MCTOYHMKAX (HaydyHas M  y4yeOHO-HayyHas
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JUTepaTypa, CpelIcTBa MaccoBOi nHpopmanuu, ceth IHTepHET
U JIpyrue), KPUTHUYECKA AaHAJIM3UPOBATh  XHUMHUYECKYIO
uHpopmaiuio, TmnepepadaTeiBaTh €€ MW HUCHOJIb30BaTh B

COOTBETCTBHH C ITOCTABJICHHOMN yueOHOM 3a/1auei

15

ChopMupOBaHHOCTh YMEHUS IPOTHO3UPOBATh, aHAIU3UPOBATh
U OLECHMBATh HMHPOPMALMIO C TO3ULIUN SKOJIOTHYECKON
0€30IIaCHOCTH TIOCJICACTBUN OBITOBOM M MPOHM3BOJICTBEHHOM
JeSITETLHOCTH YENIOBEKa, CBSI3aHHOM ¢ MepepabO0TKOM BEIIECTB;
COPMHUPOBAHHOCTb ~ YMEHHMHA  OCO3HaBaTh  OINACHOCTh
BO3/JICICTBUS Ha JKMBBIE OPIaHU3MBbI ONPEICIIEHHBIX BELIECTB,
IIOHMMAsl CMBICJI  IIOKAa3arensl MPEAEIbHOM  JOIyCTUMOU
KOHIIEHTpallud, M TMOSCHATh Ha IMpUMEpax  CIOCOObI
YMEHBILIECHUS U MPEAOTBPAILCHNS UX BPEIHOTO BO3JCHCTBUS Ha

OpTraHr3M 4YCJIOBCKaA
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INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
O XUMHUHnN

Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHMUSA

TGOpCTI/I‘ICCKHe OCHOBBI XUMHUH

1.1

Crpoenue BeniectBa. CoBpeMeHHass MOJIEelNb CTPOECHUS aroMma.
Pacnpenenenne  3ME€KTPOHOB MO  SHEPreTHYECKHM  YPOBHSIM.
Knaccudukanuss xuMuyeckux 37aeMeHTOB. OCOOEHHOCTH CTPOCHHS
HSHEPreTUYECKUX YPOBHEU aTOMOB (s-, p-, d-311eMeHTOB). OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMSI aTOMOB. OJIEKTPOHHAs KOH(UTypaius

atoMa. BaneHTHEBIE QJICKTPOHEI

1.2

1.3

[lepnognyeckas cucteMa XuMu4eckux snemeHToB /.M. Menneneena.
@usnueckuin cmbica llepuonnueckoro 3axona /.M. Menneneesa.
IIprynHBl U 3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB DJIEMEHTOB U UX
COCIVMHEHUM 1O IIepuoAaM M TIpynmaMmM. 3aKOHOMEPHOCTH B
W3MEHECHUHM CBOWCTB ITPOCTBIX BELIECTB, BOJAOPOAHBIX COCIUHEHUM,

BBICIIUX OKCHUAOB U TUAPOKCHUI0B

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTh. CTEIEHb OKUCICHUS

1.4

Buapsl xuMuueckoil cBA3u (KOBaJICHTHasi, MOHHAs, METaJJIMYEcKas,
BOJIOPO/IHASI) M MEXaHU3Mbl €€ 00pa3oBaHUs. MeEXMOJEKYISIpHBIC
B3aUMOJCUCTBUA. BeliecTtBa MOJIEKYJISIPHOIO U HEMOJEKYJISIPHOTO
CTpoeHUsl. THUmbl  KPUCTALIMYECKUX  PEHIETOK. 3aBUCHUMOCTH

CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKA

1.5

Xumnueckas peakius. Krnaccudpukanuss XUMHUYECKHX PEaKIud B
HEOPraHUYE€CKOW U OPTaHUYECKON XMMHUHU. 3aKOH COXPAaHEHHSI MacChl

BCIICCTB

1.6

1.7

1.8

CKopocCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (haKTOPOB

TennoBble 3PGdEKTb XUMUYECKUX peakiuuil. TepMoxXxuMmuyeckue

YpaBHEHUS

OOpatumble  peakuuu. XuMHYeckoe paBHoBecue. DakTopsl,

BIIMAIOIME HAa COCTOAHUEC XHMMHYCCKOI'O PaBHOBCECHS. HpI/IHI_H/IH Jle
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1.9

1.10

1.11

1.12

[HIaTenne

Onektponutuyueckas — auccormanusa.  CuiabHble W ciia0ble
anexktponuThl. Cpega BOAHBIX PAacCTBOPOB  BELIECTB:  KHUCIa,
HeWTpanbHasl, menounas. CteneHp qucconuanuu. Peakiimm moHHOTO
oOMmeHa

I'mppoim3 comeii. HMonHOe mnpowusBeaeHne BOAbl. BomopoaHslii
noka3zarenb (pH) pactBopa

CrocoObl  BhIpa)KEHUS KOHIIGHTPAIIMM PACTBOPOB: MaccoBas JOJIS
PacTBOPEHHOIO BEIIECTBA, MOJIApHAs KOHUEHTpausa. HaceleHnHsie
Y HEHACBHIIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramioruaparsl

OKHUCIUTEIIHFHO-BOCCTAHOBUTEIIHLHBIC pCaKnuu. HOB@I[GHI/IC BCIICCTB

B cpeax ¢ pa3HbIM 3HaueHueM pH. Metozsl 3iaekTpoHHOro OanaHca

1.13

DJIEKTPOJN3 PACTBOPOB M PACIIIIABOB COJIEH

OcHOBBI HeOpFaHHT{GCKOI;'I XUMHNN

2.1

2.2

2.3

2.4

2.5

3.1

Knaccudukanusa Heopranmdyeckux coeauHeHuid. HomeHknarypa

HCOPraHNYCCKHX BCIICCTB

XUMUYECKHE CBOMCTBA BaXXHEHIIUX METAUIOB (HATpUM, Kaui,
KaJblIUM, MarHuii, aJlOMUHUHN, IIUHK, XpOM, XKe€JIe30, MElb) M HX
coenuHeHuii. OO0IIMe CrocoObl MOIYYSHHUS METAILIOB

XUMUYECKUE CBOMCTBA BAKHEHUIIIMX HEMETAUIOB (TaJIOTEHOB, CEPBHI,
a3zota, Gocdopa, yriepoaa U KpeMHHUsI) U UX COCAUHEHUMN (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIIOT, BOAOPOIHBIX COSTUHEHHUI )
['eHeTnyeckas CBsI3b HEOPraHUYECKUX BEUIECTB, TPUHAMICKAIINX K

pa3JIMYHBIM KJ1accaM
Nnentudukaims HeopraHu4eckux coequHeHnii. KauecTBeHHbIe
pPEaKIMM Ha HEOPTAHUYECKHE BEIIECTBA U HOHBI

OCHOBBI OPraHMYECKON XUMUH

OCHOBHBIE  TOJIOKEHUA  TEOPUH  XMMHYECKOTO  CTPOCHUS
opraHuueckux coeauHeHnit A.M. ByTiepoBa. YTiepoaHbIil CKeleT
OPraHWYECKOM MOJIEKYJIbl. KpaTHOCTh XMMHYECKOW CBS3U. S- U P-

CBSI3U. sp3-, sp2-, sp-THOpUAN3aUA OpOUTANIC aTOMOB YIJIepoja.
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3.2

3.3

34

3.5

3aBHCHUMOCTDL CBOMCTB BCHICCTB OT XMMHUYCCKOI'0 CTPOCHUA MOJICKYII.

I'omomoru. I'omosiornueckuu psia. M3omepust u u3omMepsbl

[Tonsitue o ¢yHkuonansHOU rpymnmne. OpueHTalMOHHbIE 3(PPEKThI

3aMECTUTEJIEHN

[IpencraBinenre o0 KiIacCU(UKAIMKM  OpPraHUYECKUX  BEIIECTB.
HoMenknaTypa OpraHMYecKMX COCIUHEHUH (CUCTeMaThdeckas) |
TPUBUAIIBHBIC HA3BAaHHWS BAXKHEUIINX TMPEICTABUTENEH KIIACCOB

OpPraHNYCCKHUX BCIICCTB

CBoOOIHOpaAMKaIbHBIA 1 MOHHBIA MEXaHU3MbI peakiuu. [lonstue o
Hykieoduie u snekrpoduie. IIpaBuno MapkoHukoa. IIpaBuiio

3ainena

AlnkaHbpl. XHWMHYECKHME CBOMCTBA aJKAaHOB: TAJIOTCHUPOBAHHUE,
JIETUJIPUPOBAHUE, TEPMHUYECKOE pas3ioxKeHue, KPEKHHT,
n3omepusauus, ropenue. Illomydyenne ankanoB. LlukiioankaHBL.
Crneunduka CBOMCTB IMKIOAIKAHOB C MajblM pPa3MEPOM IIHMKIIA.

PeaKI_II/II/I MNPHUCOCANMHCHUA U PaIUKAJIbHOI'O 3aMCIIICHUA

3.6

AJKEHBI. XUMHUYECKHE CBOMCTBA: PCaKkInu IMPpUCOCANHCHUA
(ranor CHHUPOBAHUC, TUAPHUPOBAHHUC, TUAPOraJIOrCHUPOBAHUC,
FI/II[paTaI_[I/IH), ropcHus, OKHUCJICHUA u MOJIMMCPH3AI1H.

[IpomblliIeHHBIE U TA00PATOPHBIE CITOCOOBI MOTYYEHHUS ATTKEHOB

3.7

AnkanueHbl. XHUMHUYECKHE CBOWCTBA  JIKQJIUCHOB:  pEaKIuu
npucoeAuHeHus: (TUAPUPOBAHUE, TaJOTEHUPOBAHHE), TOPEHUS U

MMOJMMCPHU3al1H. HOHy‘IGHI/Ie AJIKaIUCHOB

3.8

AnKvHBI. XHWMHUYECKHE CBOMCTBA: pEAKLUMH  MPUCOCAUHCHUS
(rasoreHUpoBaHuUE, TUAPUPOBAHUE, ruapartaius,
TUJPOTaJOTCHUPOBAHUE) KaK CIOCO0 TOJY4YEHUs] TOJHUMEPOB U
JIPYTUX TIOJIE3HBIX MPOAYKTOB. Peaknum 3amemenus. [opeHue
aleTUJICHa KAaK HMCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JIst

CBAPKHU U PC3KHN MCTAJLIIOB. HpI/IMCHCHI/Ie alICTHJICHA

3.9

Apenbl. XUMHUYECKHE CBOMCTBA OC€H30J1a: pPeakiuu dEKTPOPUIHLHOTO

3aMElIeHUs, NPUCOEAUHEHUs (TUAPUPOBAHUE, TaAJIOTC€HUPOBAHUE).
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Peakmust ropenus. OCOOEHHOCTH XUMHYECKHX CBOWCTB TOIyOJIa.
[Tonyuenne Oenzona. OCOOCHHOCTH XHMHYECKHUX CBOMCTB CTHpOJIA.
[Tonmumepuzarust ctuposa. CrnocoObl TMOJYyYeHUS W IPUMEHCHHE

ApOMATHYCCKUX YIJTICBOAOPOOAOB

3.10

3.11

3.12

Cruptel.  IIpenenbHble  OAHOATOMHBIE  CHUPTBL.  XUMHUYECKHE
CBOMCTBA: B3aMMOJECICTBUE C HATPUEM KaK CIOCOO YCTAaHOBJICHUS
HaJIWYUS TUIPOKCOTPYMIBI, C TajlOreHOBOAOPOJAMH Kak CIOCO0
IIOJIyYEHHsI ~ pAaCTBOPUTENIEH, BHYTPU- M MEXKMOJIEKYJISIpHAs
neruaparanusa. Peakuus ropenus. llosmydyeHue staHoNa: peakums
OpO’KE€HHUSl TJIIOKO3bl, TUApATalus ATWIEHA. OTWIEHIJIMKOIb U

IIMOCPUH KaK MMPEACTABUTCIIN IIPCACIIBHBIX MHOTI'OATOMHBIX CIIMPTOB

®eHos. XuMHYecKHe CBOWMCTBa (heHona (peakuuu C HaTpHEM,

THAPOKCUIIOM HaTpus, OpoMom). [Tonyuenue dhenomna

Anbaerunpl. XMMHUYECKHUE CBOMCTBA IMPEICIBbHBIX AIBAECTUIOB:
TUIPUPOBAHUE; KAYECTBEHHBIC PEAKIMM HAa KapOOHUJIbHYIO TPYIITY
(peakuust «cepeOpsiHOTO 3epKaliay, B3aUMOJICHCTBUE C THAPOKCUIOM
Menu (II). Tlomydenue mpeAeNbHBIX aNbACTHAOB: OKHCICHHE
CIIUPTOB, THUIpATAlUs aleTUJICHA. AIIETOH KakK MpPEeICTaBUTENb

keToHOB. OcoOeHHOCTH PCaKIM OKHUCIICHHUA allCTOHA

3.13

KapOoHoBble  KHCIOTBI. XUMHYECKHE CBOHCTBA MPEICTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMHUYECKHUX
CBOMCTB  MypaBbHUHOW  KuCHOTHL.  [lomydyeHme  mpenenpHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIIEHHE AJIKAHOB, aJIKEHOB,
IIEPBUYHBIX CHOUPTOB, aJbJICTUAOB. BpIcuie mnOpeneiapHble U

HCIIPCOACIIbHBIC Kap6OHOBBIe KHUCJIOTHI

3.14

CrnosxHsble 3¢upsl 1 kupbl. CIOCOOBI MOTYYEHUS CIOXHBIX 3(PUPOB.
O6patumocTts peakiuu  dtepudukanuu. [IpuMeHeHHne CIOXKHBIX
7(GUpOB B MUIIEBON U Map(roMepHO MPOMBITUICHHOCTH. JKUPBI Kak
CIIO)KHBIE D(HPHI TIHIEPUHA W BBICHIMX KapOOHOBBIX KHCIOT.
XUMHYECKHE CBOMCTBA JKUPOB. THAPUPOBAHUE, OKHUCIIEHHUE.
['uaponus, WM OMBUICHHE, KMPOB KaK CIOCOO MPOMBIIUIEHHOTO

MOJIYYCHHSI COJIEH BBICIIMX KapOOHOBBIX KHUCIOT. MBUTA Kak COJU
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3.15

BBICIIIHNX Kap60HOBLIX KHCJIOT

XUMHUUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX U
IbJICTUAHON TPYNI W MOJOYHOKHCIOE Opoxenue. I[Ipumenenue
[JIIOKO3bI, €€ 3HAUYeHHE B IKU3HEACATEIBHOCTU OpraHu3Ma.
Jucaxapuapl: caxapo3a, MaibTo3a. BoccraHaBiuBawonme u
HEBOCCTAHABIIMBAIOIIME Jucaxapuabl. [Waponus  aucaxapujos.
[Tonucaxapuapl: Kpaxmay, TJIUKoreH. CTpoeHue MaKpOMOJIEKYJ
Kpaxmaja, TJIMKOT€Ha W LeJUIoJa03bl. (DHU3WYeCKHe CBOMCTBA
Kpaxmajga W [eUI0J03bl. XWMHYECKHE CBOMCTBAa Kpaxmana:
TUJPOJIN3, KAUECTBEHHAsI PEAKIMs C MOJA0M. XMMHYECKUE CBOMCTBA
IEJUTIOIO3bI: THAPOJIU3, MOJydeHHe d(UPOB 11eIUT0103b1. [ToHsTre 06

HCKYCCTBCHHBIX BOJIOKHAX (BI/ICKO3a, aHGTaTHBIﬁ IHGJIK)

3.16

3.17

AMUHBI. AMUHBI KaK OpraHMYeCKHE OCHOBAaHMS: PEaKIMH C BOJOH,
KHCJIOTaMH, pEaKIUs TOpeHus. AHWIMH KaK IPeJCTaBUTEINb
apoOMaTHYECKMX AaMHUHOB. XHUMHUYECKHE CBONCTBAa  aHUJIMHA:
B3aUMOJICUCTBUE C KHUCJIOTaMH, OpOMHOW BOJOW, OKHCJICHUE.
[ToryyeHre aMHMHOB aTKWJIMPOBAaHUEM aMMHUaKa W BOCCTAHOBJIICHHEM
HUTPOIPOU3BOIHBIX YTIICBOIOPOIOB

AMHMHOKHCIIOTBI W Oelnkd. AMHHOKHCIOTBHI Kak amM(pOTEpHbIE
OpraHUYeCKue COEIMHEHUS. OcHoBHEIE AMHHOKHCJIOTBI,
obOpasyromue Oenkn. XUMHUUYECKHE CBOMCTBA OEJKOB: THAPOJIHU3,

JieHATypalus, KaueCTBeHHbIC (I[BETHBIC) PEaKIIMKU Ha OeIKU

3.18

CtpoeHne u CTPyKTypa TIOJIMMEpPOB. 3aBUCHUMOCTb CBOMCTB
MOJINMEPOB OT CTPOCHHS MOJIEKYJl. OCHOBHBIE CIIOCOOBI MOTyUYEHUS
BBICOKOMOJIEKYJISIPHBIX COCAMHECHUM: PEaKUUU IOJIMMEpU3aLUu U

noJuKoHAeH canuu. Kinaccudukaiius BOJOKOH

3.19

Wnentudukaims opraHU4ecKux coequHeHui. Pemmenmne
DKCIIEPUMEHTAJIBHBIX 33/1a4 HA PACTIO3HABAHUE OPTAHUYECKUX

BEILIECTB

3.20

I'eneTuueckas cBs3b MCXKOY KiIacCaMHU OPraHn4YCCKHUX COC,Z[I/IHGHI/Iﬁ

XUMUA U )KU3Hb
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4.1

4.2

Xumusi B moBceAHeBHOW xu3HU. [IpaBuna Oe3omacHoit paboThl ¢
€AKUMH, TOPHOYMMHM W TOKCHYHBIMU BEUIECTBAMHU, CPEACTBAMU

OBITOBOU XUMHUHU

XAMHUS WU 310pOBbe. XMMHS B MeAuUMHE. XUMHUS M CEIbCKOE
XO35MCTBO. XHUMHSI B TPOMBIIUICHHOCTH. XUMHS M DSHEPreTUKa:
NPUPOJAHBI W TONYTHBIA HEPTAHOM Ta3bl, HX COCTaB U
ucnosp3oBanue. CocrtaB HepTH U €€ mnepepaboTka (MPUPOAHBIC

VCTOYHUKH YTJIEBOJOPOAOB)

4.3

4.4

XUMHS U SKOJOTUsL. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
u ero mnocnenactBus. OxpaHa ruapocdepsl, MOYBBI, arMochepsl,
bnopsl 1 hayHbl OT XUMUYECKOTO 3arpsizHeHus. [Ipobiema oTxon0B

1 TOOOYHBIX IMPOAYKTOB. AJ'IBTCpHaTI/IBHBIC HCTOYHHKH SHCPIUH

OOuue mpeACTaBICHUS O MPOMBIIUIEHHBIX CHOCO0aX MOJTyYEHUS
XUMHUUYECKUX BEHIECTB (Ha MpUMepe MPOU3BOACTBA aMMHaKa, CEPHOI
KUCO0Thl). Y€pHas u uBeTHas Metamyprus. CTEKJIO U CUJIMKAaTHAs
MPOMBIIUICHHOCTh. [IpoMmblilieHHass opranudeckass Xumusa. CheIpbé

1 opr AHUYECKOM IIPOMBIIIJIICHHOCTH

Turmbl pacu€THBIX 32024

5.1

Pacuétpl Macchl BemecTBa Uik 00bEMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCE I O0BEMY OJTHOTO M3 YIACTBYIOIIMX

B pCaKIMK BCUICCTB

5.2
5.3

Pacuétel TermnoBoro 3ddexra peakuu

PacuéTpl 00bEMHBIX OTHOLIEHUH T'a30B MPU XUMUYECKUX PEAKIUAX

54

5.5

5.6

5.7

Pacuétel Mmacchl (00bEMA, KOIMYECTBA BEILIECTBA) MPOIYKTOB
peaxkiuu, ecau OAHO U3 BEUIECTB JIaHO B U30bITKE (MMEET IPUMECH )
PacuéTel MaccoBoi mi 00BEMHOM T0JIM BBIXOJIa TPOYKTA PEaKUn
OT TEOPETUYECKH BO3MOKHOTO

Pacuétel Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOJIYKTA PEaKluu,
€CJIM OJTHO M3 BEIIECTB JaHO B BUJE PACTBOPA C OINPEACIEHHON

MacCCOBOM JI0JIEW pACTBOPEHHOTO BEIIECTBA

Pacué€Tnl ¢ HCIIOIB30BaHUEM NOHATUN «MaccoBas A0JIsDy, «MOJIApHAasd
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5.8

KOHOCHTPAUUs», «KPaCTBOPUMOCTDb»

Haxoxaenue MoJieKyJIspHOM (popMyJibl OpraHUYECKOTO BELIECTBA MO
€ro IJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0

COCTaB, UJIA 110 IPOAYKTaM CropaHus
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxkmmonepHoe oouiectBo «M3aarenbetBo «lIpocBemienne»
* Xumus. 11 knacc. 'abpuensn O.C., OctpoymoB N.I'., Ciagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemenne
Tabnuupsr: [lepuoguueckas cuctema xumuueckux 31emMenToB J[. . Menaeneesa,
TabIUIa PAaCTBOPUMOCTH, FIEKTPOXUMUUECKHH PsiJl HAMIPSHKEHUST METAIIIOB.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

Peanuzamus tpeboanuit ®I'OC cpennero obuiero oopazoBanus. Metoanueckoe
nocobue ans yaurens.pdf

Marepuains! 11t noAroToBku K EI'D.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

bubmuoteka [{OK https://m.edsoo.ru/5a8072af
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