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IHHOACHUTEJBHAA 3AIINCKA

PabGouas mporpamMmMa mo XMMUU Ha YPOBHE CpeIHEro oOIero oopa3oBaHUs
pa3pabotana Ha ocHoBe DenepasnbHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTeIbHOM IpOrpaMMbl CPEIHETO o011ero
obpazoBanusa(DOIl COO), npencraBieHHbIX B DesepalibHOM TOCYAapCTBEHHOM
obpazoBatenbHoM ctaHaapre COO, c¢ yuérom Konuenmuu mnpernogaBaHus
yueOHOTO TpenMeTra «XuMus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
Qdenepanivy, pealu3yIOIMIUX OCHOBHBIE 0OOpa3oBaTebHBIE MPOTPaMMBbI, U
OCHOBHBIX TOJOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®deneparun Ha nepuon a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHST Ha ypOBHE YriayOJEHHOTO HM3Y4YEHUsI 3aHMMAET BaXXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanus ydamuxcs 10-11 kimaccos.
N3yuenne mnpenmera, peanuzyemMoe B YCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npodusibHOr0 00y4eHHs, MpPU3BaHO oOOecrneuuTh oO0lIe00pa30BaTENbHYIO H
OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOJUMYIO JIJIs
aJlanTalui UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COLIUYME, a TAKXKe JJIs
OPOJOJIKEHUsT OOy4YeHHs] B OpraHuzanusix NpodeccHOHaIbHOTrO OO0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCA OJHON U3 MPUOPUTETHBIX TUCITUTUINH.

B mporpamme 1o XuUMHM Ha3Hau€HUE TMpeaMeTa «XUMUS» MOJydaeT
NOAPOOHYI0  MHTEPIPETAllMI0 B  COOTBETCTBUM C  OCHOBOIOJAraroIuMHU
noynoxkenusimu ®I'OC COO o B3aUMOOOYCJIOBICHHOCTH ILIEJiel, COJIepkKaHusl,
pe3yabTaToB OOy4YeHUsT WU TPEeOOBAaHUN K YpPOBHIO MOJIIOTOBKU BBIMYCKHUKOB.
CBUIETENBCTBOM TOMY SBIISIFOTCSI CJIEIYIOIIME BBIMOJIHAEMbIE MPOTPAMMON IO
XUMUHU QYHKLUU:

e HMHPOPMAIMOHHO-METOJMYECKAs, peaau3anusl KOTOpPOW oOecreynBaeT
MOJIy4YeHUE NPEACTaBICHUS O LEeNsAX, COJAEpKaHWUU, OOUIIed cTpareruu
oOy4JeHMsI, BOCTTUTAHUS U PA3BUTHS 00YUaIONIUXCS CPEACTBAMH IIPEIMETa,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPOhUIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeayCMaTpUBAET
ONpeNeNiCHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS U IMOCJIEAOBATEILHOCTU
M3Y4YCHHUS] Y4EOHOro MaTepualia, KOJWYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTUK; TOIXO0B K (HOPMHPOBAHUIO COJEPIKATEILHON OCHOBBI
KOHTPOJISI U OIEHKH OO0pa3oBaTENbHBIX JTOCTIKCHHA OOYy4Yaromuxcsi B
paMKax HWTOTOBOM aTTecTaluu B (OpMEe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMHH.

[Tporpamma st yrioyOn€HHOTO U3YUCHUS XUMUH:
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e YCTAaHaBJIMBAeT MHBAapPUAHTHOE IPEIMETHOE COJEep>KaHue, 00s3aTeIbHOe
IUIE WU3y4YeHHsT B paMKax OTHENbHBIX MNpoduiei, MpeaycMaTpuBaeT
pacupeneneHue M CTPYKTYpUpPOBAaHHME €ro II0 KiaccaMm, OCHOBHBIM
COJIEp>KaTEeNIbHBIM JINHUAM/pa3ienaM Kypca;

e JaéT NMPHUMEpPHOE pachpeiesieHue y4eOHOro BPEMEHH, PEKOMEHYyEeMOTO
JUTSL U3y4YEHUS OTACIbHBIX TEM;

e IMpejularaeT MNPUMEPHYIO TOCIEOBATEIIbHOCTh H3YYEHUS y4eOHOro
MaTepuaiia ¢ y4€ToM JIOTMKHU MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIPEIMETHBIX CBSI3EH;

e JTAET METOJUYECKYIO MHTEPIPETALMIO 1EJIeH U 3a/lay U3yuyeHHUs MpeameTa
Ha yriayOJaEéHHOM YpOBHE ¢ YUYETOM COBPEMEHHBIX MIPUOPUTETOB B CHCTEME
cpenHero oOwiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEpUCTUKH
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOCHUSI OCHOBHOM 00pa3oBaTesIbHOU
IPOrpaMMbl CPEIHETO oO1ero o0pa3zoBaHUs (JINYHOCTHBIX,
METanpeJIMETHbIX, MPEIMETHBIX), @ TaKXe C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JIEHCTBUM  OOydYaromerocs MO0 OCBOCHHIO
coJiep KaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3HIMAM B MPOrpaMMe MO XMMHUU IPEIyCMOTpEHa
IPEEeMCTBEHHOCTh C OOYy4YeHHEM XHUMHM Ha YPOBHE OCHOBHOI'O OOILETro
oOpazoBaHus. 3a TMpeleIaMd YCTAHOBJIEHHOW MporpaMMod MO  XUMHUU
00s3aTeIbHON (MHBApUAHTHOM) COCTABIISIIOIIEH COAEpKaHMs y4eOHOro MmpeameTa
«XumHs» OCTa€TCsi BO3MOXKHOCTH BBIOOpa €ro BapHAaTHUBHOM COCTaBIISIOLIEH,
KOTOpasi JIOJKHA OINPEIENSITbCS B COOTBETCTBUM C HAINPABIEHUEM KOHKPETHOTO
npoduiig o0yyeHusl.

B coorBercTtBUM ¢ koHuenryanbHbIMH nosiokeHuamu PIOC COO o
Ha3HAYEHUU TNPEJAMETOB 0a30BOr0 M YINIYOJEHHOTO YpPOBHEH B CHCTEME
muddepeHIMpoBaHHOTO O0yYeHHUS Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYONEHHOTO U3YYCHHMsI HANpaBlIeH HAa peaau3aluio
IPEEMCTBEHHOCTH €  NOCIEIYIOUIUM  3TalOM  IOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaxX M3YyYEHHs CHELHUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX U OpPTaHU3AIMIX CPEIHET0 MPOoPecCHOHATBHOTO
oOpa3zoBanusa. B 3Toil cBsA3M H3ydeHue mpeameTa «XHUMHUSD» OPHUEHTHUPOBAHO
OPEUMYIIECTBEHHO HA pacUIMpeHue M yrayOJleHHe TEOpeTHYECKOH |
MPAKTUYECKON MOATOTOBKH 00YYaroINIuXcsi, BEIOPABIIUX ONPEACIEHHBIA MPOPUITH
oOyueHus1, B TOM YHCJIE C MIEPCIIEKTUBON MOCIEAYIOLIET0 MOMYyUYEeHUSI XUMUYECKOTO
oOpa3oBaHus B Opranuzaiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit OI'OC COO Kk mIaHUPYEMBIM pe3yJdbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEIbHOM IPOTpaMMBI CPEJHETO OO0IIero oOpa3oBaHUS
U3y4YeHHE InpeaMera «XUMHUS» OpPHEHTHPOBAHO TAaKKE Ha pEIICHWE 3a/1ay
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BOCIIUTAHUSI U COIMAJIILHOTO Pa3BUTUS OOyYaromuxcsi, Ha GOPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUM, YMEHUM pallMoHAIM3aIMi y4eOHOTO Tpynaa |
0000IMIEHHBIX  CIIOCOOOB  JICATEIIBHOCTH, HWMEIOIIUX  MEXIUCIUILUIMHAPHBIN,
HAJIPEIMETHBIN XapaKkTep.

CocraBnstomiuMu  ripeamMeTa «XUMHUs» Ha YPOBHE YriIyOnIEHHOTO M3y4eHUS
ABJISIIOTCSL  YIUIyONn€HHbIe Kypchl — «Opranuyeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun Moaxo/10B K OTOOPY U CTPYKTYpPHOM
OpraHu3allMi COJEp>KaHUSI ITUX KYpPCOB B MpPOrpaMMe IO XHUMHH 332 OCHOBY
npusaTel nojoxkeruss GI'OC COO o paznuuusax 06a30BOro U yriayOiaEHHOTO
ypOBHEN M3YyUYEHUS MIpEAMETA.

OcHoBy conepxkanust KypcoB «Opranudeckas xuMmus» u «OOmas u
HEOpraHWYeCKass XHMHS» COCTABIISICT COBOKYITHOCTh TIPEIMETHBIX 3HAHWH U
YMEHHH, OTHOCSALIMXCS K 0a30BOMY YPOBHIO M3yuU€HHUs NpeaMeTa. IJTa cucreMa
3HAHUM MOJy4yaeT ONpeeiEéHHOEe TEOPETHUECKOe OMOJHEHUE, MO3BOJIAIONIEe
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJbIIMKA 00BEM  (PAKTOIOTHUECKOTO
matepuana. Tak, Ha yriayOJnEHHOM YypOBHE H3y4d€HHUs MpeAMeTa obecredyeHa
BO3MOXXHOCTh 3HAUUTEIBLHOTO YBEIWYEHUS OO0OBbEMAa 3HAHWA O XUMHYECKHX
AJIEMEHTaX U CBOMCTBaX WX COEJUHEHUU HAa OCHOBE PACIIMPEHUS U YIIIYOJICHHS
NPEICTABIECHUNA O CTPOCHUM BELIECTBA, XMMUYECKON CBSI3M U 3aKOHOMEPHOCTAX
NPOTEKAHMS PEAKIUH, paCCMAaTPUBACMBIX C TOYKH 3PEHUS XUMHUYECKON KUHETHUKH
U TEepMOJIMHAMHUKH. M3ydeHuwe mnepuoamyeckoro 3akoHa u llepmoamueckon
CUCTEMBI ~ XHMHYECKHX  3JIEMEHTOB O0azupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX TMPEACTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKas CBS3b
OOBSCHSETCSI ¢ TOUKH 3PCHHS SHEPTCTUUECKUX U3MECHECHHI MPpU e€ 00pa3oBaHUH U
pa3pyllIeHNH, a TaKKe C TOYKH 3pEHHs] MEXaHM3MOB €€ oOpaszoBanus. M3yueHue
TUIIOB  peakuuil  jJomnojHsercs  (GopMupoBaHMEM  MpeACTaBiIeHUM 00
ANEKTPOXUMHUYECKHUX Ipoleccax U 3JIEKTPOJIU3€E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMHUU NPHU PACCMOTPEHUHU PEAKIIMOHHOM CIOCOOHOCTU
COEIMHEHHH yaemnsieTcss 0co00e BHUMaHue BompocaMm 00 AJIEKTPOHHBIX 3 (deKTax,
0 B3aMMHOM BJIUSTHAU aTOMOB B MOJIEKYJIaX U MEXaHW3MaX PEaKIIHi.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COJACpPKAHUE KypCOB XHUMHH
yrayOaEHHOTO YPOBHS M3YUCHUS JIJISl KIIACCOB OMPEAeEHHOTO PO IS (TIaBHBIM
oOpa3zoM Ha WX CTPYKTypy U XapakTep JOMOJHCHWA K oOmmel cucreme
IPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE TIpeIMeThl. Tak, Hampumep,
B COJIEp)KaHUM TPEaMETa ISl KIACCOB XUMHUKO-(DU3UUIECKOTO Mpoduisi O0IbIIoe
3HauYeHHUE OYJyT MMETh AJIEMEHTHl yd4eOHOTrOo MmaTepuana mo odmei xumuu. [lpu
U3YYCHHH TIpeIMeTa B JaHHOM Ciydae akIeHT OyJeT cjellaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIEKyJsApHas Teopus B (U3UKE), 3aKOHBI COXPAHEHUS
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Maccbl M JHEPrUH, 3aKOHBl TEPMOJWHAMMKH, 3JIEKTPOJIU3A, IPEICTABICHUS O
CTPOECHMH BELIECTB U IPYTOE.

B TO e BpemMs B coOJIepKaHMM IIpeAMeTa I KJIacCOB XUMHKO-
Ounonornyeckoro mpoduiis OONBIINN YACIbHBIA BeC OyleT MMETh OpraHuyecKas
xumus. B aTOoM cioyyae mpenocTaBisieTcsl  BO3MOXKHOCTb — Juid  OoJee
00CTOSITENIBHOTO ~ PAacCCMOTPEHHUS  XMMHYECKOM  OpraHu3aluu  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOWM BXOIST, K TNpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUNUIbI, OCEJIKW, YTIEBOAbl, HYKIECHHOBBIC
KHCJIOTHI U Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBe M CBOMCTBAX MpEICTaBUTEIEH
OCHOBHBIX KJIaCCOB OpPraHUYECKUX BEUIECTB CIYKaT OCHOBOW [UJISl W3Y4YEHUS
CYIIIHOCTH MPOIECCOB (OTOCUHTE3, IbIXaHUS, MUILEBAPECHUS.

B mumane ¢opmupoBaHHS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHMS
oOlIEHAayYHBIX METOJIOB NTO3HAHUS U OIbITa MPAKTUYECKOT0 MPUMEHEHUS HAyUHbIX
3HAHUM M3ydeHHe MpeaMera «XUMHUsS» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3IX C Y4YEOHBIMH TpEIMETaMH, BXOJSUIMMU B COCTaB
npeaMeTHbIX obOnacteld «EcTecTBEeHHO-HAy4YHbIE NpeaMeThl», «Maremarnka u
uH(popmatuka» U «Pycckuii A3bIK U JIUTEPATYPa».

[Tpu u3ydyeHun ydeOHOro mnpeaMera «XUMHUsS» Ha YriayOlnEHHOM YpOBHE
TaK)kKe, Kak Ha YPOBHE OCHOBHOI'O M CpeIHEro oduiero oopa3zoBaHus (Ha 6a30BOM
YpOBHE), 3a7aueil MepBOCTENIEHHON 3HAYUMOCTH SIBJIAE€TCS (DOPMUPOBAHUE OCHOB
HAyKd XHUMHUU KaKk OOJIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKON
NEATEIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOW KYJbTYpbI. Pemenne
ATOM 3aJaud Ha YIIYOJIEHHOM YPOBHE H3Y4YEHHMsS IMpeAMeTa MpelIoaraet
peanu3anuio TaKuX LeJeH, KaK:

e (QopmMupoBaHME NPEACTABICHUNA: O MaTepUATLHOM €IUHCTBE MHpAa,
3aKOHOMEPHOCTSAX Y MO3HABAEMOCTH SBJIEHUN IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HAayK M €€ Beayuieil poiau B oOecrneyeHuu
YCTOWYMBOIO  pa3BUTUSA  YEJIOBEYECTBA: B  PEIICHHMH  IpoliemM
HKOJIOTUYECKOM, IHEPreTUYECKON U MUIIeBON 0€30MacHOCTH, B Pa3BUTHUU
MEULMHBI, CO3JAHUH HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHHKOB SHEPIHH, B
00eCreYeHNH PalMOHAIBLHOTO MPHUPOJONOIL30BaHUS, B (POPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYphbl YEIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHME CHCTEMbl 3HAHUW, JIEXKAIIUX B OCHOBE XHUMHUYECKOU
COCTaBJISIOLICH eCTeCTBEHHO-HAYYHON KapTHHBI MUpPa: PyHIaMEHTAIbHBIX
MIOHATUM, 3aKOHOB U TEOPUUW XUMHHM, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAaJAMOJEKYJSIPHOM, O  TE€PMOJMHAMHYECKUX M
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHUS XUMHYECKUX PpEakUuui, O
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XUMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00IUX
HAYYHBIX IPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opmupoBaHHUE y 00yJarImMXxcs OCO3HAHHOI'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUM i1 OOBSCHEHUS
KJTIOUEBBIX HJIed W TPOOJIEeM COBPEMEHHOW XUMUH, JIJsi OOBSICHEHHS H
POTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPHUPOLY;
IPaMOTHOTO PEIIeHHs TPOOIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIM3a U OLEHKU C MO3UIINI IKOJIOTMUECKON 0€30MaCHOCTH MOCIEICTBUI
OBITOBOM W MPOU3BOJCTBEHHON JEATEILHOCTH YEOBEKa, CBSI3aHHON C
XUMHUYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U  MepepabOoTKoi
BEIIECTB;

e yIIyOJieHWe TIPEACTABJICHWM O  HAy4YHBIX  METOJaX  TO3HaAHUS,
HEOOXOUMBIX JUIS TPHOOPETCHUS YMEHUW OPHUCHTHUPOBATHCS B MHPE
BEUIECTB U OOBSCHEHMS] XUMHUYECKUX SBICHUH, HMEIOIIMX MECTO B
PHUPOJIEC, B MPAKTHUUECKON JISATETLHOCTH U IOBCETHEBHOMN KU3HHU.

B 1murane peanmuzanuu MEepBOOYEPETHBIX BOCIUTATEIBHBIX M Pa3BHUBAIOIIMX
(GYHKITUH TICJIOCTHOW CHUCTEMBI CpPEAHETO OO0IIero oOpa3oBaHUS MPU H3YYCHHH
npeaMera «XuUMHUS» Ha  YIUIYOJIEHHOM  YpPOBHE O0OCOOYI0  aKTyallbHOCTh
PUOOPETAIOT TAKWE TIEH U 3a/1a49H, KaK:

e BOCIMHUTAaHHE YOCKIEHHOCTH B I[IO3HABACMOCTH SIBJICHHH TIPHPOJIHI,
YBOXEHUS K TIPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYCCKUX U
MPUKIAAHBIX HCCIICIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIIMM K OOYYEHHUIO U TO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCTIMTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00IIIeYeTOBEYECKUX IIEHHOCTEH;

e pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTCIUICKTYATHHBIX U TBOPUYECKUX
crocoOHOCTE oOOydJarommxcs, (OPMHPOBAHHE Y HHX CO3HATEIBHOTO
OTHOIICHUSI K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCIENTHOW MPOo(decCHOHaTBHON U 00IEeCTBEHHON eATeThHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HWU;

e (opmMupoBaHHEe yMEHHI W HABBIKOB Pa3yMHOTO MPUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHUUECKOU KYJIbTYpPbI, TPHOOPETEHHUE OIbITA OOIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM AEATEIbHOCTH.

OO1ee 4uCiIo 4acoB, MPEAYCMOTPEHHBIX /ISl U3YUCHHUS XUMHUH HA YTITyOJIEHHOM
YpOBHE cpenHero oOmiero odpa3oBanus, coctaBiaser 204 gacoB: B 10 kiacce —
102 gaca (3 yaca B Hegento), B 11 kinacce — 102 vaca (3 yaca B Hezemo).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKONH XMMMH.

[IpenMer W 3HaYE€HHE OPraHUYECKOM  XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHuYeCKUX COCTMHEHHM.

DNEeKTPOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUA. BasleHTHbIE BO3MOXHOCTM aToma yIjiepoja. XHUMHUYECKas CBS3b B
OpraHUYEeCKUX COCJAMHEHMSX. TUMbl TUOpUIU3ALMK ATOMHBIX OpOuTanei
yraepoaa. MexaHu3mbl 00pa30BaHusl KOBAJIEHTHOM CBsi3U (OOMEHHBIH M JOHOPHO-
aKLEeNTOPHBIN). THUIBI TEpPeKpbIBAHUS ATOMHBIX OpOUTale, G- U T-CBS3U.
OpunapHasi, [BOHas U TpoiHas cBsi3b. CrocoObl pa3pbiBa CBS3€M B MOJIEKyJax
opraHnueckux BemiecTB. [loHaTne o CcBOOOMHOM paaukane, Hykiaeoduie u
anekTpodue.

Teopuss crpoeHuss opraHudeckux coennHenui A.M. byrtnepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAaUEHHE TEOPUH CTPOCHHUS
OpraHUYEeCKUX COEIUMHEHUU. MoseKynsipHble U  CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykTypHble (GOpMyNbl pa3au4HBIX BUIOB: pa3BEPHYTas, COKpaulEHHas,
ckenetHass. M3omepus. Buael u3omepuu: CTPYyKTypHasi, NPOCTPAHCTBEHHAs.
OnekTpoHHbIe 3(P(PEKTH B MOJEKYIAX OPraHUYECKUX COCIUHEHHM (MHIYKTHUBHBIN
U Me30MEPHBIN (D (PEKTHI).

[IpencraBnenne o kiaccupukanuu oOpraHudeckux BemiecTB. [lonsTue o
¢yHkumoHanbHOU rpymnme. ['omonorus. ['omonoruueckue psiapl. CucremMarnyeckas
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) w TpuBmanbpHBIC Ha3BaHUS
OTZEJIbHBIX IIPEACTAaBUTEIICH.

OcobeHHOCTH U KiaccU(UKalMs OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKOH XUMHUH.

OKCHEPUMEHTAIBHBIE METOJbl M3YYEHMS BEIIECTB M UX IPEBPAILECHHIA:
O3HAKOMJICHHE C O0pa3laMyd OPraHMYeCKHX BEIIECTB W MaTepHajiaMH Ha WX
OCHOBE, OMBITBI [0 NPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(miaBneHue, OOyIJIMBaHUE W TOPEHHE), KOHCTPYMPOBAHHE MOJIEIEH MOJIEKYI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasbl.

Anxkanbl. ['oMonornyeckuii psijy ankaHoB, 001Iast popmya, HOMEHKIATypa H
M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJIKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneit yriaepoja, o-cBsi3b. dusmyeckne CBOHCTBA
AJKaHOB.
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XHMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKLUHUM 3aMEILICHUSA, W30MEPU3ALINH,
JNErUAPUPOBAHMS, IUKIN3ALMY, TUPOJIN3a, KPeKUHra, ropenus. Ilpencrasinenue o
MEXaHU3ME PEaKIUi paguKaIbHOIO 3aMEIEHUS.

Haxoxnaenue B npupojie. CriocoObl NOMyYeHUs: ¥ MPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mias ¢popmMyia, HOMEHKIAaTypa U uzoMepusi. OcoOEHHOCTH
CTPOEHUS U XUMHUYECKHX CBOMCTB MajbiX (LMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKIJIONEHTAaH, IIUKIOTeKCaH) IMKI0ankaHoB. CrnocoObl MOMydYeHUs U
IIPUMEHEHUE UKIIOAJIKAHOB.

AnkeHbl. ['oMonornueckuil psj ajakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ alKeHOB, SP*-
rudpuan3anus aTOMHBIX opOuTtanedt yriepoaa, - U m-cB3U. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) wuzoMepusi. @Dunyeckue CBOWCTBAa aAJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMM NMPUCOEAUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
IpU ABOMHOMN CBSI3U, MOAUMMEpU3aluu U okucieHus. [IpaBuiio MapKOBHUKOBA.
KauectBeHHble peakuu Ha ABOMHYIO CBA3b. CrOCOObI MOJyYeHUs U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHOB (CONPsHKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposanusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  OueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepusanus
CONPsKEHHBIX TUEeHOB. CrocOObI OJYyYEeHHs U IPUMEHEHUE aJIKaIMEHOB.

Ankunbl. ['oMonoruueckuid psii ankuHOB, o01as ¢Gopmyiia, HOMEHKIIATypa U
WU30MEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
rudpuan3anys aTOMHBIX opOuTanei yriepoga. dusznyeckue CBOMCTBA AJIKUHOB.
XHAMHMYECKHE  CBOMCTBA:  PEaKUMW  INPUCOCOUHEHHMs,  JUMEPHU3ALUU U
TpUMEpHU3alUH, OKUCIEHUA. KHCIOTHBIE CBOKMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOKHYIO CBsI3b. KauecTBEHHBIE peakuu Ha TPOMHYIO CBs3b. COCOOBI MONTYyYEHUS
Y IPUMEHEHUE AJIKWHOB.

Apomarnueckue yriieBoJaopoasl (apensl). ['omonormyeckuid psii apeHoB,
oOmrast popmyna, HOMEHKIATypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHrne MoJieKynbl OeH3ona. Du3nveckre CBOWCTBA apeHOB. XHWMHYECKUE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMEUICHUsS B OEH30JIbHOM KOJIbIIE U
YIIEBOJOPOJHOM PAJMKAJIE, PEAKLUU NPHUCOCIAWHEHUS, OKHCIEHHUE TOMOJIOTOB
oen3ona. IlpencraBienre 00 OPUEHTUPYIOMIEM JEWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpHUMEpe aJKWIbHBIX paJUKalioB, KapOOKCHIHHOMH,
TUAPOKCUIIBHOM, aMWUHO- WM HHUTPOTPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctuposna. [lomumepusanus ctupona. CnocoObl MonydeHus u
IIPUMEHEHHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHBbI yroiab U npoAayKThl ero nepepadorku. CrocoObl nepepaboTku HeTH:
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NEPETOHKA, KPEKUHT (TePMHUYECKHH, KaTaJIUTUYECKUii), PUDOPMHHT, MHUPOJIU3.
[TponykThl mepepaboTKu HEPTH, UX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas cBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJAOPOIOB.

DJIEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX YIJIEBOJAOPOAOB. Peakuun
3aMEUICHUs TaJoreHa Ha TUJIPOKCOTPYIIY, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymmy. JlelicTBUe Ha TaJOTeHNPOU3BOIAHBIE BOJHOTO M CIIMPTOBOTO
pactBopa mi€noyu. BzammojeicTBHE NUragoreHaIKaHOB C MarHUEM W ITUHKOM.
[Tonsarue 0 METaJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanue
raJOreHIPOU3BOJIHBIX YIJIEBOJOPOJOB B OBITy, TEXHUKE U TIPU CHUHTE3E
OpTraHUYECKUX BEIECTB.

OKCIepUMEHTAIbHBIE METOJbl H3yYCHMs] BEIICCTB M HUX MPEBpAIICHUM:
u3ydeHrue (PU3NYECKUX CBOMCTB YTJIIEBOJIOPOJOB (PACTBOPHUMOCTD), KAUYECTBEHHBIX
peakiuii  yrieBoJ0pPOJOB pa3IMYHBIX KIJAacCOB (oOeciBeurBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajus, B3aUMOJCHCTBHUE alleTHJICHA C
aMMHAaYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriepoja W BOJOPOJAa B OpPraHWYECKUX BEIIECTBAX, IOJYYEHHUE OHTUICHA H
U3Y4YEHUE €ro CBOMCTB, O3HaKOMJieHHE C KoJuiekiusiMu «Hedtb» u «Yromwy, C
oOpa3liaMy IUIaCTMAacC, Kay4ykoB M PE3UHBI, MOJICTUPOBAHUE MOJICKYI
YTJIEBOJIOPOJIOB U FaJOT€HIPOU3BOAHBIX YIIIEBOJAOPO/IOB.

Kucsiopoacoaepxamniue opraHudecKue coeJMHEHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIEKYNl (Ha MpUMepe
METaHoJla W 3TaHona). ['oMosormueckuil psan, obmas Qopmyna, H30OMeEpHs,
HOMEHKJIaTypa u  kilaccudukanusa. Dusznueckue CBOICTBA  MpPeAESIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpoaHBIE CBSI3U MEXKJIYy MOJIEKYJIAMH CIHUPTOB.
XUMHUYECKUE CBOMCTBA: peaKkIuu 3aMEIICHUs, Jerujparaiuu, OKHUCIICHHUS,
B3aUMOJCHCTBHE C  OpPraHMYECKMMH U  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuusi Ha OJHOATOMHBIE CIUPTHI. J[eCTBUE 3TaHONIAa U METaHOJIA
Ha opranusM uyeinoBeka. CrocoObl MONy4YEeHHUS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OcoOeHHOCTH (PUBHUECKUX H
XAMHUYECKUX CBOMCTB.

MHoroaToMHbl€ CHHUPTHI — STUICHIIUKOIb W TIHIEpuH. Duzndeckue u
XUMUYECKUE CBOMCTBA: PEAKIMU 3aMEILCHHS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMH, KayeCTBEHHAs peaklus Ha MHOTOATOMHbIE
ciuptel. [IpencraBnenne o MeXaHW3ME PEaKIUid HYKICO(PHIBHOTO 3aMEIIeHHUS.
HeiictBue Ha opraau3Mm 4enoBeka. CrmocoObl TONy4YeHUST HW TNPUMEHEHHE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIbI H
6enzonbHOrO sypa. dusmdeckue cpoictBa (eHona. OCOOEHHOCTH XUMUYECKUX
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cBoiicTB (Qenona. KadectBeHHbie peakuuu Ha (eHon. ToxkcuuHOCTh (PeHoma.
Crnioco6b1 osryuenus u npuMenenue penomna. denondopmanbaeruanas cMoa.

KapGonuibHble COEIMHEHUS — aJIbJICTHIBl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TpyNIbl. ['OMoOOrMYecKre psiibl albJeTHI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepuss U HOMEHKiarypa. Dusznyeckue CBOWCTBA ajbICTUIIOB U
KETOHOB. XHMMHUYECKHME CBOWCTBA  aIbJCTHIOB W  KETOHOB:  pEaKUuu
npucoeguHeHns. OKUCIEHNE albJEeru0B, KAYECTBEHHBIE PEAKIIMU HA albICTHIbI.
CriocoObl oJTy4eHUsI U IPUMEHEHUE aJIbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepusi 1 HoMeHKIaTypa. Puznyeckue cBoMcTBa
OJIHOOCHOBHBIX TMpECNIbHBIX KapOOHOBBIX KHUCIOT. BoIOpoaHBIE CBA3UM MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepuPUKalUU, PEaAKIUU C YYaCTHEM YIIE€BOJOPOJHOIO pajidKala.
Oco0OeHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHIL. [loHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMPENETbHBIX W apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCJIOT. [IpeacTaButenu BBICIIMX
KapOOHOBBIX KHCIJIOT: CTE€ApUHOBAas, NaJIbMUTHHOBAs, OJEUHOBAs, JUHO/IEBAS,
JUHONIeH08as KUCIOThl. COCOObI MOYYEHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omonoruueckuit psia, oOmas Gopmyna, HU30OMEpUs U
HOMEHKJIaTypa. PU3NYECKME W XUMHYECKUE CBOWCTBA: TUJIPOJIM3 B KHUCIOW U
HIEJIOYHOM Cpene.

XKupsi. Ctpoenue, puznuecKkrue U XUMHUUECKUE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION U 11esoyHon cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIUX OCTATKH
HEMpeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MpbL14 KaK COJIM BBICIIAX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, TU-
U monucaxapuibsl). MoHOcaxapuabl: TIIOK03a, (pPyKTO3a, TajlakTo3a, prdo3a,
ne3okcuprubo3a. dusznyeckue CBOWCTBA M HaxoXIeHHE B mpupoae. PoTocuHTES.
XUMUYECKHAE CBOMCTBA MIIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJICTUIHOU
Tpynm, CIOUPTOBOE W MOJOYHOKHCTOE OposkeHue. [IpuMeHeHwe TIIFOKO3bI, €€
3HAYEHHE B KU3HEAEATEIbHOCTU opraHusMa. Jlucaxapuasl: caxaposa, MajbT0o3a U
nakto3a. BoccTtanaBinuBarolie U HEBOCCTaHABIMBAIOUIME AUcaxapuabl. ['uaponn3
mucaxapunoB. Haxoxnenue B pupone u npumenenue. [lonucaxapupl: kpaxmad,
JIMKOTeH W 1neiunono3a. CTpoeHre MaKpOMOJEKYyJ Kpaxmania, TJIMKOTeHa |
HEeJUTr0NI03bl.  DU3MUYECKHe CBOWCTBA KpaxMmajla M UEJUIIOJIO3bl. XHMUYECKUE
CBOMCTBAa Kpaxmajia: TMApPOJU3, KAa4eCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUIPOIU3, MOTydeHue >PUpoB meioio3bl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MPEBPAICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIEC, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOI'O CIHPTAa B ajbJEeTU] HAa PacKaJI€HHOW MEIHOM IPOBOJIOKE,
OKHCJICHHE ASTWJIOBOTO CHHpPTa JUXPOMATOM Kaiusi (BO3MOXXHO HCIOJB30BaHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIC PEAKIHUH HA albJIETUbl (C THUAPOKCUIOM
muammuHcepeopa(l) wu  rumpokcumom  meau(ll)), peakmus raunepuHa  C
rugpokcugoM Menu(ll), Xumuueckue CBOWCTBA pPacTBOpa YKCYCHOH KHCIIOTHI,
B3aMMO/JICHCTBHE pacTBOpa Tioko3bl ¢ rugapokcuaoM menu(ll), Bzaumoneiictue
KpaxMmaja C HOJOM, PELIEHHE AKCIEPUMEHTAIBHBIX 33/a4 no TeMaM «CrnupTsl U
denoiby, «Kapoonosbie kKucnoTbl. CrokHbBIE F3DUPBD).

A3o0Tcoaep:KalHue OpraHnyecKkre coeInHeHnsl.

AMMHBI — OpraHUYECKHE MPOU3BOJIHBIC aMMHaka. Kinaccudukaius aMUHOB:
anupaTuyecKkue W apoMaTHUYECKHUE; TEPBUYHBIEC, BTOPUYHBIE W TPETUYHBIC.
Crpoennie monekys, obuas (opmyia, U30Mepusi, HOMEHKIATypa U (U3NUYECKHE
cBolcTBa. XMMHUYECKOE CBOWCTBA anu(aTUyeCKUX aMHUHOB: OCHOBHbBIE CBOICTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHHOB C A30THUCTOW KHCIIOTOM.
Coun aJIKWJIaMMOHHUS.

AHWIMH — TIpEJICTaBUTE]Ib aMHUHOB apoMaTtudeckoro psna. CrpoeHue
aHuavMHa. B3anMHOe BIMSHUE TPYIN aTOMOB B MOJIEKYJie aHWInHA. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHWivHA. KadecTBeHHBIE peakiuu Ha aHWIUH. CrocoObl
NOJIydYEeHUs W NpUMEHEHHe anudaTuyeckux amuHOB. l[lonmydyeHue aHwinHa U3
HUTPOOEH301a.

AmuHokucnotel. Homenkinatypa u nzomepus. OTAenbHbIE TPEACTABUTENHN O
AMUHOKHCJIOT:  TJIMIMWH, anaHuH. Ou3nuecknue CBOWCTBA  AMUHOKHUCIIOT.
XUMHUYECKUE CBOMCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCAVHEHUN, peaklusl TOJUKOHJCHCAIlMK, O00pa3oBaHUE TMENTUAHOM CBSI3HU.
buonorunyeckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U THUAPOJIU3 MENTHIOB.

benku kak npuponHble monuMepsl. llepBuyHas, BTOpUYHAsS W TpEeTUYHAA
CTpyKTypa OenkoB. XWUMHYECKHE CBONCTBAa OEIKOB: THAPOIH3, ICHATYpAIIHS,
KAueCTBEHHBIE PEAKIIMU Ha OEJKU.

DKCIEpUMEHTAIIbHBIE METOJIbl H3YYEHHsS] BEIIECTB M HUX MpPEeBpalllCHUN:
pacTBOpeHHE OEIKOB B BOJC, JE€HATypamusi OCTKOB IMPU HArpEeBaHWM, IIBETHHIC
peaknmu Ha O€NKH, pelIeHWe OKCIEPUMEHTAIbHBIX 3a7ad IO TeMaM
«A30Tcoaepkaiine OpraHuYecKue COCUHEHUS 151 «Pacno3naBanue
OPraHUYECKUX COCIUHCHUI.

BricokomoJieKyJIsIpHbIE COeIMHECHUS.

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJIApHAas
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Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCALIHS.

[TonumepHbie Matepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPOINMIIEH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, TMOJUMETHIMETAKpUIAT, IOJIUKapOOHATHI,
nonudTUIeHTepedTanar). Y unusamus u nepepadoTka miacTuka.

DI1acTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaueHOBbIN, XJIOPOTPEHOBBIHN, H30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbie (XJIONOK, MIEPCTh, MIENTK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[Tonumepsl CIIEIMAIBHOTO Ha3HAYCHUS (Teduion, KeBJap,
AJIEKTPOIPOBOISIME TTOJMMEPHI, OMOpa3iiaraeMble TOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbI H3yUCHMs] BEIICCTB M WX MPEBPAIICHUI:
03HAKOMJICHUE C 00pa3liaMHu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, pEIICHUE DSKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Pacno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxpaenue wmoliekyaspHod (OpMyJibl OpPraHUYECKOr0 COCIUHEHUS IO
MacCOBBIM JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaxO0XJICHUE
MOJICKYJISIPHOM  (DOPMYJIBI  OPraHUYECKOrO0 COEIUMHEeHUsT 1o Macce (00bEMY)
MPOJYKTOB CTOpaHus, MO KOJHUYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkIuyu W/UM UCXOJHBIX BEHIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMYyIibI
OpTraHUYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYEHHUs, OMpEACICHUE JOJIU BbIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOYKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanust MeXnpeaMETHBIX CBA3EH MPU U3YUYEHUH OPTaHUYE€CKON XWMHU B
10 kiacce ocCylIeCTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAYYHBIX TMOHSITUH, TaK M TMOHATUM, NPUHATHIX B OTACJIBHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOTI'O IMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBINA (aKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOIIO/eHNEe, HN3MEpPEHUE,
AKCIEPUMEHT, MOJIENb, MOJICIUPOBAHHUE.

®usuka: wmarepusi, aroMm, D3JIEKTPOH, IPOTOH, HEUTPOH, MOJEKYIIA,
DHEPTreTUYECKU YypPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (M3UYECKUE BEIUYHMHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCTh, DHEPIus,
Macca.

buonorusa: knetka, opraHusM, OJKOCHUCTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TEeTepOTPO(HBIA THUI TUTAHUSA, OpOXKEHUE,
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dorocuHTE3, JBIXaHUE, OCJIKH, YIJIEBOMABI, JKHPBI, HYKICHHOBBIC KHCIOTHI,
bepMEeHTHI.

['eorpadusi: mosie3HbIE HCKOMTaeMBbIE, TOTUTHUBO.

TexHONOTHS: THINEBbIE MPOIYKTHl, OCHOBHI PAIMOHAILHOTO ITHTAHUS,
MOJOIIIE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX U CHHTCTUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAA XUMUSA

Teopernueckue 0CHOBbI XUMUM.

Atom. CoctaB aTOMHBIX sjep. XUMHUECKUH 3neMeHT. M3otonbl. CtpoeHue
ANIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTETUYECKHE YPOBHU U
noypoBHH. AToMHBIE opOuTasm. Kimaccudukamus XuMHU9IecKuxX 3JIEMEHTOB (S-, P-,
d-, f-smementsl). PacmpenencHue JJIEKTPOHOB 10 aTOMHBIM  OpPOHTAJISAM.
DneKTpOHHBIC KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHH, SJIEKTPOHHBIC KOH(DHUTYpalu HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTD.

[Iepnonnueckunt 3akoH u Ilepronnueckas cucremMa XUMUYECKUX DIIEMEHTOB
JI.1. MenneneeBa. CBs3b MEpHOIMYECKOro 3akoHa W llepronnueckoil cuctembl
XMMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX M CJIOXKHBIX BEIIECTB IO TIPyNINaM MW [EpHOJaM. 3HAYCHHE
nepuoanueckoro 3akona /.M. Menneneena.

XuMudeckash CBs3b. Buabl XMMHYECKOM CBSI3U: KOBaJCHTHAs, HOHHAs,
MeTauinyeckas. MexaHu3mbl 00pa3oBaHMs KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA. DHEPIUs U IMHA CBA3U. [10JIsIpHOCTD, HANTPaBIEHHOCTD U
HAChIIIAEMOCTh KOBaJIecHTHOW cBsi3U. KpaTHbeie cBs3u. BogoponaHas CBs3b.
MexMONeKyIspHbIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJE€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha NMpUMEpE COETUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMIUIEKCOooOpa3oBaTeb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHsAiTHE O KOOPAVMHAIIMOHHON XUMUHU.

BemectBa  MOJIEKYJIIPHOTO M HEMOJEKYJSIPHOTO  CTpoeHMs.  Turmbl
KPUCTAJNIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOWMCTBA BEILIECTB.

[lonsatne o nucrnepcHbIx cucrtemax. Mictunabie pactBopsl. [IpencraBienue o
KOJUIOUJIHBIX pacTtBopax. CrnocoObl BBIPAKEHUS KOHIEHTPALlUM PAacTBOPOB:
MaccoBas JI0Ji BEUIECTBA B pacTBOpE, MOJIIpHAsA KOHIEHTpauus. HacwlleHHbIe u

HeHACEHIHIEeHHEIE DACTBODEL DACTRODHUMOCTE. KD CTATAOrEADATEL
7 CadChbHHCHIA DL CPa 0P Pacbopk OC bR PUCIa 1O AP bl
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Knaccudukanus m HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. T pUBHAILHbBIC
HAa3BaHUS OTJEIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XxuMudeckux peakiuii B HEOPTaHMYECKOW UM OPTaHMYeCKOn
XUMUHU. 3aKOH COXPAaHEHUs MaccChl BELIECTB; 3aKOH COXPAHEHUsS U MpPEeBpalleHUs
SHEPTUU MPU XUMHUECKUX peakiusix. TeraoBbie 3h(HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakiiny, €€ 3aBUCUMOCTb OT Pa3jIN4HbIX (PaKTOPOB.
I'omoreHHble U reTeporeHHsle peakunu. Katanus u katanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakii. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecusl. DaKTOpbI, BIUSAIOIIME HA IMOJOKEHHE XHUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, AABICHUE U KOHLIEHTPALIMU BEUIECTB, YYACTBYIOIINUX B
peakuuu. [Tpunnun Jle [larense.

DnekTpoiauTuueckas auccorumanus. CuibHble W clla0ble DJICKTPOJIUTHI.
Crenenp auccounuanuu. Cpena BOIHBIX pPACTBOPOB: KHUCIOTHAs, HEWTpalibHas,
miesnouHas. Bomopoaubiit nokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHHS.
OkucnuTenb W BOCCTaHOBUTENb. I[Ipolecchl OKHCIEHHSI W BOCCTAHOBIICHMS.
Baxnelnme OKuCIUTENM U BOCCTAHOBUTENIU. METOA 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl W3YUEHHUS BEUIECTB W HX IPEBpAICHUN:
pa3lioKEeHHE TEPOKCHUJIa BOJOPOJAa B MPUCYTCTBUM KaTallU3aTOpa, MOJACIH
KPUCTAITUYECKUX PEIIETOK, TPOBEACHUE PEeAKIIU MOHHOTO OOMEHa, ONpe/IeJIeHre
cpedbl PacTBOPOB C TOMOINBIO HHAMUKATOPOB, M3YUYEHUE BIIMSHUSA PA3ITUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW pEaklMu ¢ TMOJOKEHUE XUMUUYECKOTO
paBHOBECHSI.

Heoprannueckasi xumus.

[Tomoxenne HemeraiuioB B llepuoguueckor CcHCTEME  XMMHYECKUX
sanemenToB J.W. MeHnneneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. PHU3NYECKHUE
CBOMCTBA HEMETAIIOB. AJIJIOTPOIHUS HEMETAIIOB (Ha MPUMEPE KHUCIOPOJAA, CEPBHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢usznyueckne M XUMUYECKHE CBOWCTBA: PEAKIMH C
MEeTajulaMd U HEMeTajulaMH, BOCCTAaHOBUTEIbHbIE CBOWcTBA. ['mapuubl.
TonaMBHBIE ATIEMEHTHI.

lamorensl. Haxoxpaenwe B Mpupoje, CrocoObl ModydeHus, (QU3HYECKUE H
XAMHUYECKHE CBOMCTBA. | aJloreHOBOMOPOIbl. BaxkHeume KUCIOPOACOAEPKALINE
coenuHeHHs rajioreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CIIOCOOBI MOYYCHUS
rajgoreHoB. [[puymeHeHune rajJoreHoB U UX COCIMHEHHM.
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Kucnopon, o3oH. JlaGopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI IMOJIYYEHUs
kucinopona. OU3nyecknue M XMMHUYECKHME CBOKWCTBA M NPUMEHEHUE KHUCIOPOJA U
030Ha. OKCUAbI U IEPOKCUJIBI.

Cepa. Haxoxnenue B mpHpoJie, CIOCOOBI TOJNy4YeHHUs, (u3nueckue u
xumudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcupn cepbi(1V), oxcua
cepbl(VI). Cepnucras u cepHas KHUCJIOTHI U uX coid. OCOOEHHOCTH CBOMCTB
cepHO#l KUCIIOThI. [IprMeHeHne cepbl U €€ COeAMHEHUI.

Azor. HaxoxaeHue B mOpUpoJE, CHOCOOBI MONy4deHUs, (U3HUECKUE WU
XUMHYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIbI a30Ta. A30TUCTasi U a30THAs
KUCIOTHI U UX coyih. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [[pumMeHenue azora
U €r0 COeIMHEHUI. A30THBIE YJI00pEHUSI.

®dochop. Haxoxnaenue B mpupoje, crnocoObl TOJydeHUs, (puznueckue u
xumuueckue cBorctBa. dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciorta U e€ conu. [lpumenenue Qocdopa u ero coeaunenuit. dochopHbie
ynoOpeHus.

Yraepon, HaxoXJIeHHWE B IpuUpoje. AJJIOTPOINHbIE  MOIU(UKAIIY.
du3znyeckue M XUMHYECKHME CBOMICTBA MPOCTHIX BEUIECTB, OOpa30BaHHBIX
yraepogoMm. Oxkcun yriepoaa(ll), oxcun yraepona(lV), yronpHas kuciora u €€
coJiu. AKTUBHPOBAaHHBIA yroiib, aacopOuusa. Dymnepensl, rpadeH, yriiepoaHble
HaHOTPYOKu. IIpuMeHeHre MPOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COEAMHEHU.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumudeckue cporctBa. Oxcupa kpeMHuda(lV), KpeMHueBas KUCIOTA, CHJIUKATHI.
[IpuMeneHune kpeMHUs U ero coeanHeHui. CTEKI0, €ro NoJIy4YeHue, BUIbl CTEKIIA.

[Tonoxenne metamnoB B [lepronnueckoil cUCTEME XUMUYECKHAX JIEMEHTOB.
Oco0EHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYEeK aTroMOB MeTauioB. OOmue
¢u3nyeckue cBOiiCTBa MeTayioB. [IpuMeHeHHE MeTaljoB B OBITY M TEXHHKE.
CmutaBel METAJIOB.

DNEeKTPOXUMHUYECKU psAd  HanpspkeHu  MertamioB.  OOmume  cnocoOsl

MOTYy4YCHUS METAJUIOB: TUJIPOMETAILTYPI U, MMAPOMETATYPIus,
anektpomeramutyprus. [lonstue o xoppo3uu MeramuioB. CrmocoObl 3amUThI OT
KOPPO3UHU.

O6mas xapakrepuctuka MmetamioB |A-rpymmer Ilepuogmdeckoit cucTemsl
XUMUYECKUX DJJIEMEHTOB. Harpuii wu kanmuii: mnomydeHue, ¢GU3HUECKHE U
XMMHYECKUE CBOVMCTBA, IPUMEHEHNE MPOCTBIX BEMIECTB U UX COCAUHECHUM.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [lepuonnueckoit cucTeMbl
XUMUYECKUX ODJIEMEHTOB. MarHuii ¥ KalblMi: TOJNydeHHe, (PU3NYECKHe U
XMMHYECKUE CBOWCTBA, MPUMEHEHUE IIPOCTBIX BEIIECTB M HUX COCIUHEHUU.
XKéctkocTh BOABI M CITOCOOBI €€ YCTPAHEHHUS.
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ANIOMUHUIA: TIONTy4eHHE, (PU3UIECKUE U XUMUYECKHUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHEeHWil. AMOTepHbIe CBOWCTBA OKCHAA W
TUAPOKCUIA ATFOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmias xapakTepucTuka MeTauioB noOouHblx moarpynn (b-rpymm)
[Ieproanyeckon CUCTEMBbI XUMUYECKUX IIEMEHTOB.

duznyeckue U XMMUYECKHUE CBOMCTBA Xpoma U ero coeAuHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel U IuXpomaThl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHne u npuMeHeHrue Xxpoma.

duznyeckue M XUMHYECKHE CBOWCTBA MapraHlla M €ro COeJUHEHUM.
Baxwnetimue coenunenuss wmapranma(ll), wmapranna(lV), wmapranma(VI) wu
mapranna(VIl). Ilepmanranart kauus, €ro OKUCIUTEIbHBIE CBOMCTBRA.

dusnyeckue U XUMUYCCKHUE CBOMCTBA JKejie3a M ero coeauHEeHHH. OKCHIIBI,
ruapokcuanl U conu xeneza(ll) u xenesa(lll). [Tonyuenne u npuMeHeHue xenes3a
U €T0 CIUIaBOB.

Pu3nuecKrue 1 XUMUYECKHUE CBOWCTBA MEIH U €€ coenuHeHur. [lonyyenue u
NPUMEHEHUE MEH U €€ COCTMHCHUIA.

[{unk: monydyeHHe, (PU3MUECKHE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBa OKCHJIa ¥ THAPOKCHUIA IWHKA, THAPOKCOKOMILIEKCH IMHKA. [IpuMeHeHue
[IUHKA U €r0 COCIMHEHUM.

OKCIEpPUMEHTAIBHBIC METOIbl HM3YYCHHsI BEIISCTB M WX IPCBPAIICHUIA:
u3ydyeHue oO0paslioB HEMETAIJIOB, TopeHue cepwl, docdopa, xene3a, MarHus B
KHACIIOpOZe, W3yYeHHWe KOJUICKIMA «MeTauibl W CIUIaBb», B3aUMOJCHCTBHE
IIEJIOYHBIX ¥ MIETOYHO3EMEIbHBIX METAJIIIOB ¢ BOJOW (BO3MOYKHO HMCIIOJIB30BAHHE
BUJICOMATEPUAJIOB), B3aMMOJICUCTBHE ITMHKA W JKelie3a C pacTBOpaMU KHCJIOT |
IeJI0YeH, KaYECTBEHHBIC PEaKIInd Ha HEOPTaHWYECKUE aHUOHBI, KATHOH BOJIOPOJa
U KAaTHOHBI METAJUIOB, B3aMMOJICHCTBHE THUIPOKCHIOB ATIOMHHHS W IIMHKA C
pacTBOpaMH KHCJIOT M MICIOYEH, peleHrne dKCIEPUMEHTAIBHBIX 3a/1ad M0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUS», «A30T U (Hochop M UX COCTUHEHUSY,
«MeTaibl TIaBHBIX MOATPYI», «MeTauibl TOOOYHBIX TOTPYII.

XuMHUSA U KU3Hb.

Ponb xumun B obecrieueHUM YCTOWYMBOTO pPa3BUTHS deioBedecTBa. [lonsTue
0 HAy4YHBIX METOJaX TO3HAHWS W METOJOJOTUA HAYYHOTO HCCIEIOBAHMUS.
HaydHble MpUHIUITEI OpraHU3aii XUMHUIECKOTO TTPOnU3BOACTBA. [IpoMbIiuIeHHBIC
CIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIIECTB (HAa MPUMEPE MPOU3BOJICTBA aMMHUAKa,
CEpHON KHUCJIOTHI, MeTaHoJa). [IpoMbITIUIEHHBIE CTIOCOOBI MOTYYEHUSI METAIIIIOB U
CIUTAaBOB. XUMHUYECKOE 3arpsi3HEHHE OKPYIKAIOIICH CpPellbl U €ro MOCIEACTBUS.
Ponp xumun B oGecriedeHuN YHEPreTHIECKON 0€30MacHOCTH.

Xumusg Uu 310poBbe uenoBeka. JlekapcTtBeHHble cpencrBa. [IpaBmiia
UCIIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaTtoB. Poias XUMuUM B pa3BUTHU MEIUIIHHBI.
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XVMUS TIUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N100aBKU. Poib xumuu B
oOecrieueHnH MUIIEBOM 0€30MacHOCTH.

Kocmernueckue u mapdromepubsie cpenactBa. beitoBas xumusa. [lpaBuia
0e30macHOr0 MCIOJIb30BaHUSI MPEnaparoB OBITOBOM XUMHUU B TOBCEIHEBHOU
KU3ZHU.

XUMHUS B CTPOUTENIbCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMUS B ceNTbCKOM X03siicTBe. OpraHndecKkue 1 MUHEPAJIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIHMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpamHuKa.
Marepuainsl A1 3JeKTpOHUKU. HaHOTEXHOIOTHH.

PacuétHrle 3agaun.

PacuéThl: Macchl BemecTBa WM 00bEMA Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU O0BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB pPEaKUUU, €CIU OJHO U3
BEILIECTB MMEET NpHUMeEcH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peaKuMu, €CIM OJHO M3 BEUIECTB JAaHO B BHJE pPAaCTBOpa C OMNPEACIEHHOMN
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJU W MOJIAPHOM
KOHIIEHTpPAIlMM BEIIECTBA B PACTBOPE, JOJM BBIXOJA MPOAYKTAa PEAKIUUA OT
TEOPETUUYECKHA BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBA3€H NOpH  W3y4yeHUHM oOuied
HEOpraHn4ecKkord Xxumuu B 11 Kiacce oCyIIecTBIs€TCS Yyepe3 MCHOJIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK W MOHATUM, MPUHITHIX B OTAEIbHBIX
peIMETaxX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mire ecTeCTBEHHO-HAYYHbIE TIOHATHUSA: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3A,
TEOpHsi, 3aKOH, aHalU3, CUHTE3, KIAacCU(PUKAILUSA, MEPUOAUIHOCTh, HAOIIOJCHUE,
VU3MEPEHUE, IKCIEPUMEHT, MOJENb, MOJICITIUPOBAHNUE.

®u3uka: wmarepusi, MHUKPOMHUpP, MAKPOMHP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUUYECKUI YPOBEHb,
BEIIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, HJICATbHBIA Ta3,
¢dbu3rUecKe BEIMUMHBI, €IMHUAIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kneTka, opraHusm, 3KocucTeMa, Onocdepa, MeTadoImn3M, MaKpO-
U MHUKPODJIEMEHTHI, OCIIKH, KUPBI, YTIIEBObI, HYKIICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MMOTOK IHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIIUBO,
pecypchl.

TexHonorus: XUMUYEeCKasi MTPOMBIIIJIEHHOCTh, METAJLUTYPrus, CTPOUTEIIbHbBIE
MaTepHabl, CENbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUIIEBAsI MPOMBIIUIEHHOCTD,
dapmareBTHUECKAS MIPOMBILIJICHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX
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IpcrapaTroB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTUH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-ACATEILHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01rero 00pa30BaHMS  BBIJICICHBI CICAYIOIIME COCTaBIISIIOIINE: OCO3HAHHE
00yYaromMMUMHUCS POCCHMCKONW TPaKIAHCKOM MJIGHTMYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOIIPE/ICIICHUIO; HATMYHE MOTHUBAIIUU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWJIaMM W HOPMaMH TIOBEACHUS, HaW4yue
MIPaBOCO3HAHUS, IKOJIOTHUECKON KYJIbTYPhl; CIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH
’KH3HCHHBIC TIAHEI.

JIngyHOCTHBIE pE3yJbTaThbl OCBOCHHUS TMpeaMeTa «XUMHS» OTpaxaroT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
0o0yyJarommxcsi B Mpoliecce peain3aiui o0pa3oBaTeIbHOM eI TELHOCTH.

JIugyHOCTHBIE pE3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOyyarommxcsi B MPOIECce pean3aluid 00pa3oBaTeIbHON JEATETbHOCTU, B TOM
YHCJIC B YAaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYAIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00sI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U TIPABOMOPSIIKY;

NpEeACTaBICHUS O COUMAIbHBIX HOPMax M NpaBUaX MEKIUYHOCTHBIX
OTHOIIICHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIbHBIX 3aJlay, BHIIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YICOHOU ACSATEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHHUSI K HUCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€YECTBEHHON XMMUM;

YBaXECHHUSI K IPOIIECCY TBOpPYECTBA B OOJACTH TEOPHUH M IMPAKTHUCCKOTO
NPUIOKECHUS XHMHH, OCO3HAaHHUS TOTO, YTO JaHHBICE HAayKH €CTh pPe3yibTaT
JUIMTCIIPHBIX ~ HAONIOACHUN, KpPOIOTIMBBIX  AOKCIIEPUMEHTAJIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX M MPAKTHUKOB,;
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UHTEpPECA M II03HABATEJIBHBIX MOTHBOB B IIOJIYYEHHM M TOCIEAYIOIIEM
aHaJIn3e MHQPOpPMAIMK O MEPEAOBbIX JTOCTUKEHUSAX COBPEMEHHOW OTEUYEeCTBEHHOU
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO NIOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U TMOCTYNKH CBOMX TOBApPHILEH C
MO3UIIMHA HPABCTBEHHBIX M MPABOBBIX HOPM MU C yYETOM OCO3HAHMS IOCIEICTBHM
MOCTYIIKOB;

4) popMupOBaHNS KYJIbTYPHI 310POBbS:

NOHUMaHUSl LIEHHOCTEH 3JI0pOoBOro M 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (U3HUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoicHUsT TpaBwil Oe30MacHOro OoOpalleHHs C BEIIECTBAMU B OBITY,
IIOBCEAHEBHOM KU3HU, B TPYJIOBOM JI€ITEIBHOCTH;

NOHUMaHUSl UEHHOCTH MpPaBWJI HWHIUBUAYAIBHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YIPOKAIOIIMUX 3I0POBbIO U KU3HU JIIOACH;

OCO3HAaHMUS MOCJIEACTBUN M HENPUSATUS BPEAHBIX NPUBBIUEK (YHIOTpEOICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIE0BATEIbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  APYrMX BHJAxX
NS TENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHUHM MPAKTUUYECKUX 3a]ad
COI[MAJIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYEHHUIO MPOQPECCH Pa3IndHOrO pojaa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMS IPEIMETHBIX 3HAHUI 10 XUMUHU;

YBaXXEHUS K TPYLY, JIOIAM TPYy1a U PE3YJIbTaTaM TPYAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHIYaJbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyaymielt mpodeccun W peanm3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBA;

6) 3K0JI0rH4eCKOr0 BOCIIUTAHUA:

HKOJIOTUYECKU II€JIECOO0PAa3HOr0 OTHOUICHHs] K HpPUpOJie KaK HCTOYHUKY
CYILIECTBOBAaHMSI )KU3HU Ha 3eMJIE;

NOHMMaHUs TJI00AJBHOTO XapakTepa 3KOJOTMYECKHX MpoOiieM, BIUSHUSA
SKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOJHON U COLMATIBHON CpEbl;
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OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTWIKEHUW XUMHH JUIS
peLIeHUs] BOIIPOCOB PAlMOHAIBHOIO IPUPOJOIIOIb30BAHUS;

AKTUBHOI'O HENPUATUS JEUCTBUM, NPUHOCILIMX Bpel OKPYXKaKOLIEH
IPUPOAHON Cpejie, YMEHUSI MPOrHO3UPOBATH HEOIATONMPHUATHBIE HKOJIOTHYECKUE
IIOCJICICTBUS MPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALLATH UX;

HaJIM4Usl Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYpHI,
OmbITa NEeSATETbHOCTU HKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHUKATHBHOM M COLMAJIbHOU
NPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIECOJOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHUSl CHeUUPUKA XUMUU Kak HAayKH, OCO3HAaHHMS €€ pOoJu B
GbopMUPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYKaroleM MHUpPE KaK O €AMHCTBE MPHUPOJIbI U YeslOBeKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHUH MpoOJieM COXpaHEHUs
MPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTM B  OCOOOM 3HAYMMOCTH XUMHUHU JUISI COBPEMEHHOU
UMBWIN3AIMA: B €€ T'YMAaHUCTUYECKOM HAIPABIEHHOCTH W BAXXHOW pOJHA B
CO3/JaHUM HOBOW 0a3bl MaTEpPUATBHON KYJIbTYpbl, B PEUICHUU TIJI0OATBHBIX
npoOjeM YCTOMYMBOTO Pa3BUTHUSI UYETIOBEYECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBONA U DKOJOTHYECKOM 0€30MacHOCTH, B PA3BUTUM MEIUIMHBI, 00€CTICYeHUN
YCJIOBHH YCHENIHOTO TPYJa U SKOJOTHUECKH KOM(POPTHON KU3HU KaXKJIOro 4jieHa
o0ImecTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJIy4yaeMble 3HAHUS ISl aHaliv3a U OOBSICHEHUS SIBIICHUIN OKPYXAaIOIIETo MUpa U
MPOUCXOIAIIMUX B HEM U3MEHEHH, yMEHUS J1eNIaTh 000CHOBAHHBIEC 3aKIIOUEHUS HA
OCHOBE HAydHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C I[EJbI0 TOJYYCHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XHUMUYECKHE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUSX;

VMHTEpPECA K MO3HAHUIO, UCCIIEI0BATENBCKOM AEATEIbHOCTH,

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caM00OOpa30BaHUI0, K AaKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHHM 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMH IMMOTPEOHOCTSAMH;

MHTEpECca K OCOOCHHOCTSAM Tpy/aa B pa3nuvHbIX chepax mpodeccruoHambHON
NEATENIbHOCTH.

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.25 09:03 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHSI MTPOrPaMMBbI IO XUMHUU Ha YPOBHE
cpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMbBIE  JUIS  (OPMHUPOBAHUS  MHUPOBO33PCHUS  OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKITPEIMETHBIC) OOIIEHAYUHBIC TOHITHS, OTPAKAFOIINC
IIEJIOCTHOCTh HAYYHOW KApTHUHBI MHpAa M CHENU(PHKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YeMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIESCTBO, DHEPTHs, SBICHHE,
npolecc, CUCTeMa, HayYHbIA (DaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, HCCIeA0BaHNE, HAOMIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIC Y4eOHbIC NEHCTBUA (TMO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIue dbopmupoBaHue (G yHKUIHOHATBHOM
IPaMOTHOCTH U COLMATIbHON KOMIETEHIIMU O0yYaroIXCs;
CIIOCOOHOCTB oOy4arommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCLUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAJbHbIE y4eOHBIE
JEVCTBHS B ITIO3HABATEIBHON U COLUAIBHON IPAKTHKE.

MeranpenMeTHble PE3ynbTaTbl OTPaXKarOT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHbIMU  MO3HABaTEIbHBIMH, KOMMYHUKAaTUBHBIMHU M  PETYJISTUBHBIMU
JNEVCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

1) 6a3oBbIe JIOrHYeCKHE TeHCTBUSL:

CaMOCTOSITeILHO  (OopMynHpoBaTh W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNsATh LU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCHUTh PE3YJbTATHI ACATEIBHOCTHU C MOCTABICHHBIMU LEISAMU;

MCIIO0JIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHITUM U YCTAHABIMBATh HMX B3aWMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATUS 111 OOBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJICHUI;

BBLIOMpaTh OCHOBAaHHUS U KPUTEPUU Uil KJIacCU(PUKAIMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAHABJIMBATh MPUYUHHO-CIEJACTBEHHBIE CBS3M MEXKIY H3Yy4aE€MBIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JEAYKTHUBHBIC, IO
aQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTU U TMPOTUBOPEUYHUS B paccMaTpPUBAEMbIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSATHh B MPOLIECCE MO3HAHUS HUCIIOIb3yEMbIE B XUMUUA CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJIENH, TPEOOPa30BLIBATH MOJICJIbHBIC MPEACTABICHUS — XUMUYECKUN
3HAK (CHMBOJI) 3JIEMEHTA, XuMHYecKas (OopMyla, YPABHEHUE XUMHUYECKOU
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peakuuu — MpU PElIEHUH Y4YEOHBIX IMO3HABATEIbHBIX U TMPAKTUYECKUX 3aj]ad,
IPUMEHATh HA3BAHHBIE MOJIEIBHBIE NPEACTABICHUS IS BBISBICHUS XapaKTEPHBIX
IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIAM.

2) 0a3oBbI€e HCCJIeI0BaTEIbCKHE TeHCTBHS:

BJaJ€Th OCHOBAaMHM METOJOB HAYYHOI'O IO3HAHMS BEIIECTB U XUMHYECKUX
peakuuii;

dbopMyIHpOBaTh LIENU U 3a/1a4U UCCIIEAOBAHMS, HCTIOIB30BaTh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpPMYTUPOBAHHBIE BONPOCHI B KayecTBE MHCTPYMEHTA
MO3HAHUSA U OCHOBBI 751 (DOPMHPOBAHUS THUIOTE3bI 10 MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMbBIX CY>KJICHUMH;

BJa/JIeTh HABBIKAMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAHMS U TPOBEICHUS
YUEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npolecca, CaMOCTOSTENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popmMyInpoBaTh
0000111eHUS 1 BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMUS,
COCTaBJISATb 0OOCHOBAHHBIN OTYET O MPOACIIAHHON padoTe;

OpuoOpeTaTh OMBIT YYEHWYECKOM UCCIEeNOBAaTEIbCKOM W MPOEKTHOU
NESATENbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITENIbBHOMY
MOMCKY METOJIOB pEIICHUs] MNPaKTUYECKUX 3a]ady, MNPUMEHEHHIO pPa3Iu4yHbIX
METOJIOB MO3HAHUS.

3) pabora ¢ nunopmanmueii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HMHGpoOpManuu (HaAy4yHO-
nomyJsipHasl JUTEpaTypa XHUMHYECKOTO COAEpPX aHUSA, CIPAaBOYHBIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIUM3UpoBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (PopM
IpeICTaBICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUYHBOCTb;

(opMynHpOBaTh 3aMpPOChl U NPUMEHATh PA3JIMYHBIE METOAbI IIPU MOUCKE U
orbope wuHbOpMaILMK, HEOOXOAMMOW [JIs1 BBINOJHEHUS Yy4YeOHBIX 3a4ay
OIIPEICIIEHHOIO TUIIA;

npuoOpeTaTb ONBIT HMCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMAbHYI0  (OpMYy  TpEACTaBICHUS
uHpopMaIuu (cxembl, TpaduKu, AUArpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIIONb30BaTh HAy4YHBIA $3bIK B KauecTBE CpeAcTBa IMpH padore ¢
XUMHUYECKON HHpOpMAIMel: NpUMEHSATh MEXNpeaMeTHble ((pusnueckue u
MaTEeMaTHYECKHE) 3HAKU U CUMBOJIBI, (POPMYJIbl, a00peBUATYPHI, HOMEHKIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJMYCCKUEC CPEACTBA HATI'TISAJHOCTH.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbIe /IeiicTBUS:
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3a/1aBaTh BOIMPOCHI MO CYUIECTBY OOCYK/1aeMOM TEMBI B XO/I€ IMajIora u/uiu
JMCKYCCHH, BBICKA3bIBATh UJIeH, (POPMYITUPOBATH CBOU MPETIOKECHUS
OTHOCHUTEJIHHO BBITIOJTHEHUS TIPEIJIOKEHHOH 3a1a4H;

BBICTYIIaTh C MPE3CHTAIMCH PEe3ylbTaTOB ITO3HABATCIIBHOW JESITCIBHOCTH,
MOJTY9CHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBITIOJTHCHHH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3YYaeMbIX BEIICCTB, peaN3allid y4eOHOTO MPOEKTa, U (POPMYIUPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCICIOBAHMA IMyTEM COTJIACOBAHUS TO3UIUH B
X0J1€ 00CYKJIeHHUsI 1 0OMEHAa MHEHUSIMHU.

PeryasitTuBHbIC YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:

CaMOCTOSITeJIbHO TUIAHUPOBATh M OCYIICCTBIATH CBOIO II03HABATEILHYIO
NESATEeNbHOCTD, Ompesensas e€ IMend W 3aJadd, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aliTOPUTM  JIEUCTBUNA TIPH
BBITIOJTHEHUN YYEOHBIX M HCCIEI0BATEIbCKUX 3aj7ad4, BBIOMpaTh Hauboee
3 PeKTUBHBIN CMOCO0 HMX pEImICHHS ¢ Y4ETOM TOJIYYEHUS HOBBIX 3HAHUU O
BEIIIECTBaX U XUMHUECKUX PEAKIIMIX;

OCYLIECTBIISTh CAMOKOHTPOJIb JESATEIBbHOCTH HAa OCHOBE CaMOaHalIu3a u
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3yabTaThl OCBOCHMS MPOrPaMMBbI [0 XUMUU HA yriyOaEéHHOM
YPOBHE Ha YPOBHE CPEIHEr0 00LIero o0pa3oBaHMs BKIIOYAIOT clienU(HUUECKue
JUIsL y4eOHOro npeameTa « XUMUs Hay4dHble 3HAHUS, YMEHHSI M CIIOCOOBI AEMCTBUI
10 OCBOGHHIO, MHTEPIPETAMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
[0 MOJYYEHUIO HOBOTO 3HAHHUS M NPUMEHEHWIO 3HAHUW B PaA3JIMYHBIX YYEOHBIX
CUTyalusX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYAlUAX, CBSI3aHHBIX C XuMuen. B
IporpaMMe N0 XMMHUHU IPEIMETHBIE pPE3yJIbTaThl IPEACTABICHBI II0 TIoAaM
WU3YYEHUS.

10 KUIACC

[IpeameTHble pe3yiabTaThl OCBOEHMsSI Kypca «OpraHuyeckass XUMHUS»
OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUM: O MECTE M 3HAYECHUU OPraHUYECKOU
XUMUU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00E€CIIEYEHUU YCTONYMBOIO
pa3BUTHA YEJIOBEUECTBA B PEIICHUU MPOOIEM SKOJOTMYECKOM, SHEPreTUUECKONU U

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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NUIIEBOM O€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3/JaHUM HOBBIX MaTEpHAJIOB,
HOBBIX HCTOYHHKOB SHEPIUH, B o0ecrnieueHuun palMOHAIBHOIO
OPUPOJIONIONB30BaHUsI, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3J10pPOBbIO U IIPUPOJIHOU CPEAE;

BJIQJCHUE  CHCTEMOM  XMMHMYECKMX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIOIINE MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAsS
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE M BO30OYXIEHHOE
COCTOSIHMSL aToMa, TIHOpuAM3alMsi AaTOMHBIX OpOuTanei, HWOH, MOJEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKAas CBA3b,
MOJIb, MOJIIpHAsi Macca, MOJISIPHBIN 00BEM, YIVIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS
rpynna, pajaukaig, CTPYKTypHble (opMmyJibl (pa3BEpHYTbIE, COKpaIlEHHBIE,
CKEJIETHBIE), M30MEpHs CTPYKTypHass M MPOCTPAaHCTBEHHas (TreoMeTpuueckas,
ONTUYECKAsl), W30MEphbl, TOMOJOIMYECKHH psiJ, TOMOJIOTH, YIJIEBOIOPOBI,
KUCIIOPOA- U a30TCOAEpKalue OPraHUYECKUe COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJICKYJIAPHBIE COEIUHEHMS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akon Jl. WM. MenneneeBa, Teopusi CTPOCHUS OPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs MAcChl BELIECTB, 3aKOH COXPAaHEHHUS
U TpEBpalleHUs] DHEPruu IpU XUMUYECKHX PpEeaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIHE B OCHOBE
NOHUMAaHUSl TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPEACTABICHUS
0 MEXaHU3Max XHWMHUYECKHX peaKIud, TEPMOJUHAMHYECKMX U KHHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3pPexTr, opueHTanTsl | u Il pona);
(baKkTONIOrMYEeCKUE CBEJIEHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUH U 0O€30MacHOM
UCIIOJIb30BAaHUU BAKHEWIIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUYECKOUN
NESATENIbHOCTH  YEJIOBEeKa, OONMX  HAy4YHbIX  NPUHOUIAX  XHMHYECKOIrO
POU3BOACTBA (HA MPUMEpE MPOU3BOJICTBA METAHOJIA, TepepadOTKu HEDTH);

c(OpMUPOBAHHOCTh YMEHUIl: BBISABIATH XapaKTepHbIC MPU3HAKU TMOHSITHM,
YCTaHABIMBATh MX B3aUMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMCAaHUU COCTaBa, CTPOCHHS U CBOMCTB OPTraHUYECKUX COCIUHEHUM;

c(hOpMUPOBAHHOCTb YMEHHIA:

UCIIOJI30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBJICHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OpraHUUYECKUX
BELIECTB;

COCTABJIATh YPABHEHUS XMMHMUYECKMX PEAKUHMU U PACKPBIBATH UX CYLIHOCTH:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUNA  IOCPEICTBOM  COCTAaBJICHUS
3NIEKTPOHHOTO OajaHca JTHX pEaklHil, peaknuii HOHHOro oOMeHa MyTEéM
COCTABJICHMSI MX ITOJIHBIX M COKPAILEHHBIX HOHHBIX YPAaBHEHMIA;

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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W3TOTABJIMBATH MOJIETTH MOJICKYJl OPTaHUYECKUX BEIIECTB IS WILTIOCTPAIINH
UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: yCTAHABIMBATH MPUHAJJICKHOCTh H3yUEHHBIX
OPraHUYEeCKUX BEHIECTB MO HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpylie COCAMHEHHM, JaBaTh WM Ha3BaHUA IO CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC) u npuBOoauTh TpUBHAIBHBIC HAa3BaHUS I OTACIBHBIX
IpeICTaBUTENe OPraHMYECKUX BEHIECTB (ITWJIEH, alleTUJICH, TONYOJI, TJIMLEPHUH,
ATWICHIJIMKONIb, (EeHON, (GOopMaibJIerujl, aleTalbJeruja, aieToH, MypaBbHUHas
KHUCIIOTA, YKCYCHAsi KUCIIOTa, CTeAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBAS KUCIIOTHI,
IJIMIWH, alaHuH, MallbTo3a, (PPyKTO3a, AHWJIMH, TUBUHUJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMECHHUS ONPEACIATh BHJ XUMHUYCCKOH CBS3UM B
OpraHWYECKUX COCJAMHCHHMSAX (KOBAJICHTHAsS W WOHHAs CBSI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMCHHUS TPUMEHSATH TOJOKCHHUS TCOPUU CTPOCHHUS
oprannueckux Bemiects A. M. Bytneposa 111 00bICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

c(hOpMHPOBAHHOCTh ~ YMEHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHWE,
dusnueckrue W XUMUYECKHE CBONCTBA TUIHWYHBIX NPEICTABUTENCH pPa3TMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aIKAHOB, IIUKJIOATKAHOB, AJIKCHOB, aJIKaJNEHOB,
AIKWHOB, apOMAaTHYECKUX YIJIEBOJOPOJIOB, CIUPTOB, albJCTHUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTBIX M CIIOKHBIX 3(UPOB, KUPOB, HUITPOCOCTUHCHUHA H
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YTIJeBOJOB (MOHO-, IHU- W TOJHCAXapHaoB),
WUTIOCTPUPOBATh ~ T'C€HETHYECKYID  CBsSI3b  MEXJIYy  HUMH  yYpaBHCHUSMH
COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUA C WCIOJB30BAaHUEM CTPYKTYPHBIX
dopmy;

c(OPMHPOBAHHOCTh yMEHUS TMOATBEP)KIATh HA KOHKPETHBIX MPHUMEpPax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCAMHEHUM OT
KPAaTHOCTH U THIIa KOBAJICHTHOM CBSI3M (G- U M-CBS3H), B3AUMHOTO BIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
Coipbsi (He(pTh, TPUPOTHBIM Ta3, Yrojib), CIOCOOBI €ro TmepepadoTKu W
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IepepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOIIOIEHUN, U3MEPEHUN, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICTICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS HPUMCHSTh OCHOBHBIE ornepanuu
MBICITUTCIBHON JEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 000OIIeHHE,
JOKYMEHT MOAMWUCAH SIEKTPOHHOW NOAMUCHIO
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CHUCTEMATHU3alINIO, BBISBICHUE MPUUYUHHO-CIEJACTBEHHBIX CBA3EH — JUISI U3Y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3AMMOCBSI3b XUMUYECKUX 3HAHUM C
NOHATUSMU U TPEACTABICHUSMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0ojiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTA MAaTEepUaJIbHOTO EIUHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS IO OPraHUYECKOW XUMHH i OOBSICHEHUS U
IIPOTHO3UPOBAHUS ABICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHHUW: TMPOBOJUTH PACUETBl 1O XHUMHUYECKHUM
dbopMynam U ypaBHEHHMSIM XMMHUYECKUX PEAKIMIl C MCIOJIb30BaHUEM (PU3NYECKUX
BeIMYMH (Macca, OOBEM Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacuU€Thl MO HAXOXKIECHUIO XUMHUYECKOMN
dbopMyJibl BEIIECTBAa MO HU3BECTHBIM MACCOBBIM JIOJIIM XHMHUUYECKHUX 3JIEMEHTOB,
MIPOJIyKTaM CTOpPaHUsl, INIOTHOCTH Ta3000pa3HbBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TIO3ULMKA  DKOJOTHYECKOM  O€30MMacHOCTA  MOCJHEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON  JESATEILHOCTA YEeJOBEKa, CBA3aHHOW C mepepadoTKoOn
BEILIECTB, UCIOJIL30BaTh MOJYYCHHBIE 3HAHUS JIJISl IPUHSATHS TPAMOTHBIX PELICHUM
po0JieM B CUTYaIIUSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOATEILHO IUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUN DKCIEPUMEHT (TOJy4YeHHE W U3YYEHUE CBOMCTB OPraHUYECKUX
BEILECTB, KAYECTBEHHBIC PEAKI[MU YTIJIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIbHBIX
3a/lad MO0 PACMO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIOJCHUEM ITpPaBUI
Oe3omacHoro oOpalieHus ¢ BellecTBaMU U JIaDOpaTOPHBIM O00OpPYAOBAHHUEM,
dbopmynupoBaTh 1EAb MCCICAOBaHUSA, NPEACTaBISATH B pa3IudyHON ¢dopme
pe3yabTaThl IKCIIEPUMEHTA, AaHAIM3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHIA:

coOTI0IaTh MPaBWIa YKOJOTHYECKH I1e7IecCO00pa3HOTO TOBEACHHS B OBITY H
TPYJIOBOM JEATENHHOCTU B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
NPUPOJIHON CPEIbl U IOCTUHKEHUSI €€ YCTOMUHMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEHCTBUS Ha >KUBbIE OPraHU3MBbI
ONPEAECIEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAs cMbICI nokasarens [IJIK;

aHATM3UPOBATh I1€J1IeCO00PA3HOCTh MPUMEHEHHUS OPTraHMYECKUX BEIIECTB B
IIPOMBIIIVICHHOCTH U B OBITY C TOYKH 3pEHUSI COOTHOIIEHUS PUCK-TIONH3a;

c(OPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIISITh IIE€JICHANIPABICHHBIM TIOWCK
XUMHUYECKON MHGOPMAIIMH B PA3IUYHBIX UCTOUYHUKAX (Hay4YHast M yueOHO-Hay4dHas
JIUTEepaTypa, CpelcTBa MaccoBoit nHdopmaruu, UHTepHET U ApyTrHe), KPUTHIESCKU
aHAIM3WUPOBATh XUMHUYECKYI0 WH(MOpMaIuio, nepepadbaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aaucii.
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11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUSD OTPaXkaroT:

c(OpPMHPOBAHHOCTh TPEJCTABICHUNA: O MaTepUaIbLHOM E€IWHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBJIEHUW TPUPOJBI, O MECTE€ M 3HAYECHUH
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ pOJId B OOCCIEUYEHHH YCTONYMBOTO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUECKOM W IMHILEBOU
0e30MacHOCTH, B Pa3BUTUU MEJMIIMHBI, CO3/IaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPTUH, B OOECIEUECHHH PAIMOHAILHOTO MPHUPOAOIOIb30BaHUSA, B
dbopMUpOBAaHUM MHPOBO33PEHMUSI W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKxKe
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIECHHUSI K CBOEMY 3J0POBBIO M MPUPOIHOU

cpene;
BJAJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKJIIOYacT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHHA OJJIEMEHT, aToM, SJIpO aroMa,

H30TOIIBI, YJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIC OPOUTAIM, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMa, THOpUIM3alMs aTOMHBIX oOpOuTaned, HOH,
MOJICKYJIa, BaJICHTHOCTb, JJICKTPOOTPHUIIATEIIbHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYecKasi CBsI3b (KOBaJICHTHas, HWOHHAs, METa/UIMYeCcKas, BOJOPOIHAS),
KpUCTAJITMYECKasT PpeII€TKa, XHUMHYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDIJICKTPOJIUTHI, DJEKTPOJIUTHUYECKAsT JUCCOLMAIMS, CTENeHb JUCCOIMAIINH,
BOJIOPOJHBIN TMOKa3aTeldb, OKUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(QeKT
XUMHYECKON peaKkiluu, CKOPOCTh XUMUUECKON PEaKIIUU, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJUTHUYECKOM TUCCOLUAINHU, MEPUOAUICCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHHUSI MAaCChl BEUIECTB, 3aKOH COXPAHEHUS U
MpPEBpAICHUS SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUUN SI3BIK
XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUA, JeXKalueé B OCHOBE [OHUMAHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
NpeACTaBICHUS O CTPOCHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJISPHOM U
HAJMOJICKYJISIPHOM  YPOBHSIX; TMPEJACTAaBICHUS O MEXaHM3MaxX XHUMHUYECKHX
peaKkuuii, TEPMOAMHAMHYECKUX M  KHUHETUYECKUX 3aKOHOMEPHOCTSAX  HUX
MPOTEKaHUs, 0 XUMHYECKOM PABHOBECHM, PACTBOpPAX M JUCIEPCHBIX CUCTEMAX;
(haKkTONOTHYECKHE CBENIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHUH U 0OE€30MacHOM
WCIIOJIb30BAHUN BaKHEUIIIMX HEOPTaHMYECKUX BEIIESCTB B OBITY M NMPAKTUUYECKOMH
JNEATCIbHOCTH  YeJIOBeKa, OOMMX  HAYYHBIX  IPUHIHINAX  XHUMHYECKOIO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBJIATH XapaKTePHBIC NPH3HAKU TTOHSITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
ONMCAaHUN HEOPTAaHMYECKUX BEILIECTB U UX MPEBPaICHUM;
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c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XWMHUYECKYIO CHUMBOJUKY JUIS
coctaBieHus (HOpMyT BEHMIECTB M  ypaBHEHUH  XUMHUYECKUX  PEaKIIUi,
cuctematuieckyro HomeHnkinarypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTIEIBHBIX
BELIECTB;

c(hOpPMHPOBAHHOCTh YMEHUS OMPEEISITh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSIX, BHUJI XMMHUYECKON CBSI3M (KOBAJICHTHAS,
WOHHAs, MeTAJUIMYeCcKas, BOJOPOJHAsA), THUI KPUCTAUIMYECKON PEIIETKH
KOHKPETHOT'O BELIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJAa XMMHYECKOW CBS3M W THUIMA KPUCTAIIIMYECKON pemeéTkd, OOMEHHBIH WU
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MBbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHMI:  KilaccU(PUIMPOBATh:  HEOPTaHUYECKHE
BEIIECTBA MO0 UX COCTaBY, XUMUYECKHUE PEAKIIMH MO Pa3IUYHbIM MIPU3HAKAM (YHCITY
U COCTaBy pearupyrouux BeUIECTB, TEIIOBOMY 3(h(}eKTy peakuuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTajiu3aTopa M
JPYTHE); CAMOCTOATENbHO BBIOMPAaTh OCHOBAHUS M KPUTEPUU JJIsl KIacCU(PUKALIMU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITU;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI IEPUOJUYECKOTO 3aKoHa /I,
N. MeHnneneeBa U 1IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYIO, O0OBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (DYHKITUU;

c(OpPMHPOBAHHOCTh YMEHHUU: XapaKTEpHU30BaThb 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX JJIEMEHTOB IIE€PBOrO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoii CUCTEMBI J.N. Menpeneena, HCIIOJIb3YS TOHATHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUYCCKUE IMOIAYPOBHM», «S-, P-, O-aToMHBIC
opOuTaIN», «OCHOBHOE W BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coeauHeHnd 1o nepuogaM u rpynnaM [lepumommueckoin cucremsr [ N.
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHHUW: XapaKTepw30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJTBEPXKIATh
CYLIECTBOBAHHE TI'E€HETUYECKON CBA3M MEXKAY HEOPraHWYECKHMH BEIIECTBAMH C
MOMOIIIbIO0 YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

c(OPMHPOBAHHOCTh YMEHHUS PACKpPhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ITHX PEaKIUi; peakiuil MOHHOTO OOMeHa MyTEM COCTaBJICHUS WX TOJIHBIX W
COKpPAIIEHHBIX  HWOHHBIX  YPaBHEHUW;  peakUud  TUAPOJIW3a;  PEaKuuiu
KOMIUIEKCOOoOpa3oBaHus (Ha MpUMEPE TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.25 09:03 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




c(OPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU TMPOTEKAHUS
XUMUYECKUX PEAKIUUA C Y4ETOM HX IHEPreTHUYECKUX XapaKTEPUCTUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEakUWh B 3aBUCUMOCTH OT Pa3IMYHbIX
(hakTOpOB, a TAKKE XapaKTEP CMEMICHUS XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHENTHUX Bo3jaeicTBui (mpunnumn Jle larense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh XHMHUYECKHE PEaAKIUH,
JeXalume B OCHOBE MMPOMBIIUICHHOTO IOJYYEHHUS! CEPHOW KHUCJIOTHI, aMMUAKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LIEIECO00Pa3HOCTD
NPUMEHEHHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUS] COOTHOLLIEHHUS PUCK-TI0JIb3A;

c(OPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHMM O METOJaX HAy4YHOIO
MO3HAHUS SIBJICHUW MNPUPOABI — HAONIOJCHUE, HW3MEpPEHHe, MOJICTUPOBAHNUE,
AKCTIIEPUMEHT (peabHbIA U MBICJICHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSTh 3TU 3HAHUS [IPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUH BEIIECTB
U U1 OOBSICHEHMUS] XHWMHYECKUX SBJICHHM, HMEIOIIUX MECTO B MPUPO]IE,
MPAKTUUECKOMN JESITEILHOCTH YEJIOBEKA U B ITOBCETHEBHON JKU3HU;

c(hOpMHUPOBAHHOCTb YMEHHMS BBISIBISITh B3aMMOCBSI3b XUMHUUYECKUX 3HAHUM C
MOHSATUSMHU U TIPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Jis
0oJiee 0CO3HAHHOTO TOHUMAHUS MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHHUSA TMPOBOJUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSITUM «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPALIUS»;
Macchl BEIIECTBA UM 00bEMA raza Mo U3BECTHOMY KOJMYECTBY BEIIECTBa, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUMX B PEAKIMU BEIIECTB; TEIJIOBOTO 3¢ dexTa
peakiuy; 3Ha4eHUsT BOJAOPOJHOTO IMOKAa3aTessi pacTBOPOB KUCIOT M IIEIOYEH ¢
W3BECTHOM CTEIMEHBbIO MMCCOIMAIMK; Macchl (00bEéMa, KOJIWYECTBA BEIIECTBA)
NPOJYyKTa PEaKIMu, €CIU OJHO U3 MCXOJHBIX BEHIECTB JIaHO B BUJIE pacTBopa C
ompenenéHHON MacCOBOM JTOJIeH PacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT TpHUMecH); JOJU BBIXOJA MPOIYKTa pEeaKIuu; OOBEMHBIX OTHOIICHUI
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSTEIBHO IJIAHUPOBATh M TIPOBOIUTH
XUMUYECKUN  DKCIEpUMEHT  (MIPOBEJACHHWE  peakiuid  WOHHOrO  OOMeEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTAaHMYECKUX BEILECTB, OMpPECICHUE
cpedbl PacTBOPOB BEIIECTB C MOMOIINbIO HWHJIWKATOPOB, HU3YYECHHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW  pEaKIUU, pPEIICHHE
AKCHEPUMEHTANbHBIX 3a7ay 1o TtemaM «Metawbe» u  «Hemeramisy) ¢
coOmro/IeHneM TpaBuil 0€30MacHOr0 OOpaIleHHs ¢ BEIECTBAMU U JTaOOPATOPHBIM
obopynoBanueM, (HOpMyIUpOBaTh IIeb HWCCIEAOBAHMS, TPEICTABISATh B
paznuyHoil dopMe pe3ybTaThl IKCIEPUMEHTA, aHATU3UPOBATh U OIEHUWBATH HX
JIOCTOBEPHOCTb;
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c(hopMHUPOBAHHOCTh YMEHHI: COOJIFOATh IMPaBHIIA TIOJIB30BAHHUS XUMHUYECKOM
nocyiol u JabopaTOpHBIM OOOpyIOBaHHEM, OOpalleHUus C BeEIIeCTBAaMU B
COOTBETCTBHHM C HMHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIAOOPATOPHBIX XHUMHYECKHUX
OTIBITOB, YKOJIOTHYECKH I1€J1eCO00pa3HOTO IIOBEACHUS B OBITY W TPYJIOBOH
JESATEITIbHOCTH B 1IEJISAX COXPAHEHHS CBOETO 3JIOPOBBS, OKPYKAIOIIECH MPUPOJTHOU
cpedapl U JOCTHXKEHUS €€ YCTOWYMBOIO pa3BHUTHS, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JEHCTBHS Ha YXKWBBIC OPraHU3MBI ONPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMasi cMbici Ttokazatens [1/]K;

c(hOpPMHUPOBAHHOCTb YMEHHUN: OCYIIECTBIATh II€JCHANPABICHHBIM ITOUCK
XUMHAYECKOW MH(OpMAIIMK B PA3JIMUYHBIX HCTOYHUKAX (HayuyHas U ydeOHO-Hay4dHas
JauTepaTypa, CpeacTBa MaccoBor uHbopmaiuu, UHTepHeT u Apyrue), KpUTHUECKU
aHATM3UPOBAaTh XMMHUYECKYI0 WH(MOpMaIUIo, rmepepadbaTbiBaTh €€ M UCIOJIb30BATh
B COOTBETCTBHH C MIOCTABJICHHON y4eOHOM 3aaueii.
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KOBAJICHTHOMI CBSI3H, CIIOCOOBI
pa3pbiBa CBs3ei
Teopus cTpoeHus
4 OpPraHUYECKUX COEIUHEHNN A 1 bubmmorexa HOK
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M. bytiepoBa
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5 IIPOCTPAaHCTBEHHASI. 1 bubmmoreka [JOK
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COEAMHEHHI
IIpencrasienue o
KJaccu(uKanuy u
bubmuoreka IJOK
6 cUCTeMaTHJecKas 1
https://m.edsoo.ru/c212dd21
nomenkarypa (IUPAC)
OpPraHUYECKUX BEIIECCTB

7 Knaccugukanus peakuuii B 1 bubnuoreka [TOK
OpraHUYECKON XUMUHU https://m.edsoo.ru/ba5706aa

bub6mmoreka [JOK

8 BxomHas koHTponbpHas padbora 1

8 p p https://m.edsoo.ru/87a37cab
ATKaHbBI: TOMOJIOTUYECKUM PSI,
obmas popmyna,

9 HOMEHKJIaTypa U U30Mepusl, 1 bubnuoreka [IOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJT

10 DOU3NIECKHE U XUMHUYECKHE 1 bubmuoreka [JOK
CBOICTBA QJIKaHOB https://m.edsoo0.ru/3137711c
Haxoxnenue ajJkaHoB B

11 npupojae. CriocoObl MoTydeHHs 1 bubmmorera LIOK

PHPOJIE. yi https://m.edsoo.ru/259b0a5b
Y IPUMEHEHNE aTKaHOB
[{uknoankaHbl: o0mas
dhopmyra, HOMEHKIATypa 1

12 U30Mepus, 0COOEHHOCTH 1 bubmmoreka [JOK
CTPOEHUS U XUMUYECKUX https://m.eds00.ru/156730d2
CBOMWCTB, CIIOCOOBI OJTYUYEHUS U
MIPUMEHEHNE
Pemenne pacu€rHbIxX 3a7a4 Ha bubnuoreka [IOK

13 . 1
OIpEEICHUE MOJIEKYJISIPHOU https://m.edsoo.ru/bf84d8eb
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https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

(bopMyITbl OPraHUYECKOT0
BEIIIECTBA [T0 MACCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOISIINX
B ero cocraB. CucreMaTH3aIlus
1 000011IeHE 3HAHNUI 10 TEME

14

AJIKEHBI: TOMOJIOTHYECKUH PS/I,
obmast hopmya,
HOMEHKJIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHUE
MosiekyJ. CTpyKTypHast U IHC-
TpaHC-U30MEPHS ATKEHOB

bubnuoreka IJOK
https://m.edsoo.ru/273b0ale

15

duznueckre U XUMHUYECKUE
cBoOMcTBa aikeHoB. [IpaBuiio 1
MapKkoBHUKOBa

bub6mmoreka [JOK
https://m.edsoo.ru/21069ccd

16

CriocoObI IONTydeHHs 1
MIPUMECHEHHE AIKEHOB

bubnuoreka [JOK
https://m.eds00.ru/665dc058

17

[IpakTnueckas padora Ne 1 mo
teMme "[lonydyenue sTuineHa u 1 1
H3YyYEHHE €ro CBOUCTB"

bubnuoreka [JOK
https://m.edsoo.ru/0941eed8

18

Pemenue pacu€tHbix 3a1a4 Ha
OIpEJEIICHUE MOJIEKYIIIPHON
(hopMyITBI OPraHUIECKOT0
BeIlleCTBa

bu6nuoreka [JOK
https://m.edsoo.ru/e9ea9921

19

AJNKanueHbl: CONpsKEHHBIE,
M30JMPOBAHHEIE,
KYMYJIMPOBaHHBIE. 1
Oco0eHHOCTH 3JEKTPOHHOTO
CTPOCHHUS

bubmuoreka [JOK
https://m.edso0.ru/04298c0a

20

XUMHYECKHE CBOICTBA 1

but6nuoreka [{JOK

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOWN NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP
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https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

CONPSIKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
21 Crioco0bI momyueHus: u 1 bubnmoreka [JOK
MPUMEHEHUE AJIKaJEHOB https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUH P,
ob1as popmyia,
22 HOII\I/IIGHK(J%aE ya 3JIEKTPOHHOE U 1 bubmorexa [JOK
ypa, p https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3HUECKHE CBOMCTBA
bub6mmoreka [JOK
23 X 7 1
VIMITCCIIE CBONCTRA ATIIHOB https://m.eds00.ru/23493a93
24 KauecTBeHHbIE peakiuy Ha 1 bubmmoreka [TOK
TPOUHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CrniocoObl moy4yeHust u bubnuoreka [TOK
25 1
MPUMEHEHNE aTKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amay: pacu€rsl o
26 ABHCHUIO XMMHUYECKOU 1 bubmorexa [JOK
P https://m.edsoo.ru/5db8e526
peakuu
97 Cucremarusanus u 00001IeHIE 1
3HAHUM MO TeMe
ApeHbI: TOMOJIOTUYECKUH DS,
obmrast hopmya,
28 HOMEHKJIaTypa. DJIEKTPOHHOE U 1 bubmmoreka [JOK
IIPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H30J1a B TOIyoIa,
uXx (hpuznyecKue CBONCTBA
29 XUMHUYECKUE CBOMCTBA apPCHOB: 1 bubnuorexa [JOK
pEaKLMY 3aMEIECHUS https://m.edsoo.ru/a44alaed
30 XUMHUYECKUE CBOMCTBA apEHOB: 1 bubnmoreka [JOK

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP
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https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

PEaKIuyu IPUCOeTUHEHUS,
OKHCJIEHHE TOMOJIOrOB OeH30i1a

https://m.edsoo.ru/a44alae4

31

Oco0eHHOCTH XUMUYECKUX
CBOMCTB CTUPOJIA

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THbIX 3aa4 HA
OIIPEJEIICHUE MOJIEKYJIIIPHOU
(bopMyIbl OPraHUYEeCKOr0
BEIlleCTBa

bubmuoreka IJOK
https://m.edsoo.ru/53461a2c

33

CriocoObI IONTydeHHS 1
MIPUMCHECHHE apCHOB

bu6nuoreka [JOK
https://m.edso0.ru/6f717d09

34

I'eneTndeckas CBs3b MEXKIY
Pa3IMYHBIMH KJIaCCaMU 1
YTIIEBOIOPOIOB

35

Pacuérsl 110 ypaBHEHUAM
XUMHYECKUX PEaKIIHi.
Cucremaru3anus U 0000IICHIE
3HAHUM T10 TEME

36

IIpuponusiii ras. IlomyTtHeie
He(TsIHBIC Ta3bl

37

KameHHbII yrosib ¥ IpOyKThI
€ro nepepadoTKu

bubmuoreka [JOK
https://m.eds00.ru/69b3398b

38

Hedtb u ciocoOs1 eé
nepepabotku. [Ipumenenue 1
MPOAYKTOB NepepaboTKu HeDTH

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eneTnyeckast CBsI3b MEXKIY
Pa3IMYHBIMH KJIacCaMH 1
YIJI€BOAOPO/IOB

40

["astorenomnponsBogHbIe 1

bubmuoreka [JOK

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP
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https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

YIIJIEBOAOPOOAOB: 3JICKTPOHHOC
CTPOCHUC, pCaKIIUH 3aMCIICHUA

rajorcHa

https://m.edsoo.ru/82b4d759

41

JeicTBue 1menouei Ha
raJoreHIPOU3BO/IHbIE.
Bs3aumozeiicTtBue

JUrajJoreéHajlKaHoB ¢ MaroHucm u

OHUHKOM

42

CucremMaruzanusa 1 00001IeHE

3HaHUH 10 pasjeny
"Yraesogoposr"

bub6nmmoreka [JOK
https://m.edso0.ru/20e89f22

43

KonTtponbhas pabora 3a 1
MOy OJTHE

bu6nuoreka [JOK
https://m.eds00.ru/95c9e298

44

[IpenenvHbIE OAHOATOMHBIE

CIIUPTHI: TOMOJIOTHYECKUI pAan,

obmras hopmysa, CTpoeHue
MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa,

knaccudukanus, Gusndeckue

CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XMUMHUYECKHE CBOMCTBA
MpeACIbHBIX OJJHOATOMHBIX
CIIUPTOB

bubmuoreka [JOK
https://m.edsoo.ru/26ee34fe

46

CriocoObI oy4YeHust U
HNPUMEHEHHE OTHOATOMHBIX
CIIUPTOB

bu6mmoreka [JOK

https://m.eds00.ru/484100000000000

47

IIpocTsie a¢upst:
HOMEHKJIIaTypa ¥ H30MepHs,
0COOCHHOCTH (PU3HUECKHUX U

bubmuoreka [JOK
https://m.edsoo.ru/c2c788b2

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOWN NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP
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https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

XUMHYECKUX CBOHCTB
MHOroaTroMHbI€ CITUPTHI:

48 STUJICHTJIMKOJb U TIUIEPUH, UX 1 bubnuoreka [IOK
(bu3YecKue U XUMHYECKHIE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI oTy4YeHHst U

49 IIPUMEHEHUE MHOIOATOMHBIX 1 bubamorexa LIOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoI: CTPOCHUE MOJIEKYJIbI,
50 (du3HUYecKue CBOMCTBRA. 1 bubmmorera LOK
https://m.edsoo.ru/2ce72618
ToxcuunocTh (heHona
. bubmuoreka [JOK

>l Xumieckie CrolcTsa (erona . https://m.edso00.ru/037ca5f9

59 CriocoObI IONTydeHHs 1 1 bubnuoreka [IOK
npUMeHeHHe (eHona https://m.edsoo.ru/c77ddf4c
[TpakTtuyeckas padora Ne 2.

53 Pemenue skcriepuMeHTAIbHBIX 1 1 bubmmoreka [IOK
3aaa4 1o teMme "CrupThl U https://m.edsoo.ru/fd0ced09
denomsr"

54 Cucremarn3anus U 0000IIeHIE 1 bubmoreka [JOK
3HAaHUM MO TEME https://m.eds00.ru/1810ch9b
Anberuibl 1 KETOHBI:

AIIEKTPOHHOE CTPOCHUE

55 KapOOHMIJIBHOM TPYIIIIHI, 1 bubnuoreka [IOK
TOMOJIOTHUYECKHE PS/Ibl, 00II1ast https://m.edsoo.ru/b139beaa
dbopmyna, uzomepus u
HOMEHKJIaTypa

56 Anbaeruapl U KETOHBL: 1 bub6nuoreka [JOK

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP
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https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

(du3nuecKue CBOMCTBA; PeaKIuu https://m.edso0.ru/c887425c
MIPUCOCTUHECHUS
Peakuun oxuciaeHus u
57 Ka4yeCTBEHHBIE PEAKIINU 1 Bubmrorexa HOK
p https://m.edsoo.ru/a393baa9
aJIbJAETUI0B U KETOHOB
CriocoObI TTOTy4eHHS bubmmoreka [TOK
58 1
aIIBICTUIIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE MpeIeIbHbIC
59 KapOOHOBBIEC KHCIIOTHI, 1 bubnuoreka [IOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYII
H3omepus n HOMEHKIIATYpa
60 Ka 6050131)1)( KUCIIOT nyp 1 bubmmorexa HOK
p o https://m.edsoo.ru/700cc87b
¢u3nueckue cBoicTBa
XUMHYECKHE CBOMCTBA
61 MIPEAEIbHBIX OJJHOOCHOBHBIX 1 Bu6morexa OK
pel A https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB
62 MYPaBbUHON KHCIIOTHI. 1 bubnuoreka [IOK
MHuoroobpasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
Oco0eHHOCTH CBOMCTB:
HeTpeACIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 NKapOOHOBBIX 1 bubmiorexa LIOK
JiKap ’ https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BoICIINX
KapOOHOBBIX KUCIIOT

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
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https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
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https://m.edsoo.ru/83a08773

64 ITonsiTHe 0 TPOU3BOAHBIX 1 bubnuoreka [TOK
KapOOHOBBIX KHUCIIOT https://m.edso0.ru/0d162d9d
CriocoObI moyyeHust u

65 MPUMEHEHHE KapOOHOBBIX 1 bubmorexa [JOK

P P https://m.edso0.ru/7c065c9d
KHCJIOT
CrnoxHble 3GUpHI:
TOMOJIOTUYECKUH psifl, 001as bubnuoreka [JOK

66 1
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3NYECKUE U XUMUYECKHE 1 bu6mmoreka [JOK
CBOMCTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpIX 3a1a4: 10
YpaBHEHUIO XUMHUYECKON

68 peaKIuu, Ha OnpeIeiicHue 1
MOJIEKYISIPHON POpMyIIBI
OpPraHUYEeCKOro BEIeCTBa
[Tpaktuyeckas padora Ne 3.

69 Pemenue skcnepuMeHTAIbHBIX 1 1 bubnuoreka [IOK
3ama4 o reme "KapOoHoBbie https://m.edso0.ru/486671fb
KkucnoTel. CroxxHbie 3pupnr"

Kupst: ctpoenue, pusndeckue
70 Y XUMHUYECKUE CBOMCTBA 1 broamorexa LOK
https://m.edsoo.ru/a19c5b98
(ruzmpomnus)
Oco0eHHOCTH CBOWCTB KHUPOB,

71 coJiepKalluX OCTaTKu 1 bubnmoreka [JOK
HEMPEeIeTbHBIX KUPHBIX https://m.edso0.ru/b0331922
KUCHoT. JKupsl B mpupojie

b K

72 Mpbu1a KaK COJIM BBICIINX 1 nommorexa nHO

https://m.edsoo.

JOKYMEHT NOAMNCAH 3NEKTPOHHOW NMOAMNNCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP
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https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

KapOOHOBBIX KUCIIOT, UX
Moromiee nercraue. Iloustue o
CHUHTCTHUYCCKHNX MOKOIINUX
cpenctax (CMC)

I'eneTnueckas cBI3b
YIJIEBOJOPOAOB U

bu6nuoreka [JOK

73 KHUCJIOPOACOAEPKAIINX https://m.eds00.ru/56790c96
OPraHUvYCCKUX BCUICCTB
74 Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEAKIUI
Kontponbhas pabota mo reme
"I"'eneTnueckas CBSI3b
75 JINEBOIOPOOB 1 bubmuoreka [JOK
https://m.edsoo.ru/f8eaf2eb
KHCIIOPOJICOIEpAKAIINX
OpraHUYECKUX BEIIECTB"
OO6mrast xapakTepucTuKa
76 YIJIEBOMIOB U Ki1accupUKaIs bubnuoreka ITOK
YIJIEBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
TTOJIUCAXAPHJIBI)
Monocaxapuabl: GU3NISCKUE
77 CBOMCTBA If HEXO)I%)HCHHe B bubmorexa LIOK
https://m.edsoo.ru/b4bdda2d
IpUpoJIe
[IpuMeHeHue riroKo3bl, €€
78 SHANCHICE B bub6nmoreka [JOK
https://m.edsoo0.ru/5e61122d
KU3HEICATSIILHOCTH OpraHu3Ma
Jlucaxapusl: caxaposa,
79 MaJIbTO3a M JIaKTO3a. bu6mmoreka [JOK

Haxoxnenue B mpupone u

https://m.edsoo.ru/eb0384e7

MNPpUMCHCHHUEC IUCaAXapHua0B

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOWN NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
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HOHHC&X&pI/IHH . CTPOCHUC

80 MaKpOMOJIEKYJI, GU3UIECKUE 1 1 bubnuoreka [IOK
XHMHUYECKHE CBOWCTBA, https://m.edso00.ru/72a04508
MPUMCHCHHE

81 [TonsiTHe 06 UCKYCCTBEHHBIX 1 bu6mmoreka [IOK
BOJIOKHaX https://m.edso0.ru/6216e766
Perrenue pacueTHBIX 3a7a4 Ha
OIpEEIIEHUE JI0JIM BBIXOAA bubnuoreka ITOK

82 1
MPOAYKTA PEAKLIUHU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO

83 CucremaTu3anus u 00001eHe 1 bubnuoreka [TOK
3HAHUM MO pasaeny https://m.edso0.ru/08d4364c
KontponbHas padora 1mo reme

84 "Kuciopocoaepikare 1 1 buGmorexa OK

P P | https://m.edso00.ru/42c6678e
OpPTaHUYECKUE COSAMHECHHUS
AMuHBI: KITaccuuKanms,
CTPOCHUE MOJICKYJI, 00IIast

85 dbopmyia, u3oMepus 1 bubmorexa [IOK

pMyTIa, pY, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1 (pu3nyeckue
CBOMCTBa

86 XuMHUYecKue CBOMCTBA 1 bubmuoreka [JOK
anmrpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHWIVH: CTPOCHHE aHUITUHA,

87 0COOCHHOCTH XUMHUYECKHIX 1 bubmmorexa LOK

. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoObI oy4YeHust U
bu6mmoreka [JOK
88 MpUMEHEHHE aTu(aTHIECKUX 1

AdMUHOB

https://m.edsoo.ru/eal38763

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
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https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
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AMUHOKHUCIIOTBI: HOMEHKJIATypa
89 1 u3oMepusi, GU3nIecKue 1 bubnuoreka [IOK
cBoricTBa. OTaenbHEIE https://m.edsoo0.ru/d1773e80
MPEJICTAaBUTENN 0-aMUHOKHCIOT
XUMHUYECKUE CBOMCTBA
aMHHOKHCIIOT, UX
90 OHMOJIOTMYECKOE 3HAYCHUE 1 bubmmorera LIOK
https://m.edsoo.ru/77df705a
aMuHOKuCH0T. CUHTE3 U
TUAPOJIN3 IENTHI0B
benku kak npupoaHsie bubnuoreka [TOK
91 1
MOJIMMEPHI; CTPYKTYPBI OCITKOB https://m.edso00.ru/429e9899
bub6mmoreka [JOK
92 X i 0 1
VIMHTACCIHC CBORCTRA DEMROB https://m.edso0.ru/6237306d
Azotcoaepixkaiiue
reTepPOLIUKINYECKUE
93 coennHenns. HyknenHosble 1 buGmorexa OK
P PRI https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouonornueckas poib
[TpakTtuyeckas padora Ne 4.
Pemenne skcriepuMeHTaTBHBIX
94 3aJ1a4 10 TeMe 1 1 bubmmorera LIOK
" % https://m.edsoo.ru/8e3c02d1
A3otcoaepikaiue
OpraHUYECKUEe COCTUHECHUA"
[TpakTnueckas padora Ne 5.
95 Pemenue skcnepuMeHTAIbHBIX 1 1 bubnuoreka LIOK
3aza4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpraHUYeCKUX COeAUHEHMIT"
96 I'onoBast KOHTpoNBHAs paboTa. 1 1 bubnuoreka I[TOK
BIIP. https://m.edsoo.ru/ce561bc7
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OCHOBHBIE MOHSATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX
97 COCIMHCHHI W METOJIBI UX 1 bubmmorexa LOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —IIOTHUMEpHU3alus U
MOJTUKOH/ICHCAIUS

08 [Inactmaccel. YTunuzamus u 1 bubmuoreka [JOK
nepepadoTKa MIacTuKa https://m.edso0.ru/82242e0f
DacToMephl: HaTypabHbII

99 CHHTETHYECKHE KayUyKH. 1 bubmmorexa LIOK

https://m.edso0.ru/246103ec
Pe3una
BonokHna: HaTypanbHbIe,

100 HWCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cunrerndeckue. [Tomumepsl https://m.eds00.ru/5963a601
CHEIHaTLHOTO Ha3HAYCHUS
[Tpaktuyeckas padora Ne 6.

101 Pemenne skcriepuMeHTaIbHBIX 1 1 bubnuoreka [IOK
3aja4 o reMe "PacnoznaBanue https://m.edsoo.ru/3aebd77a
MJIaCTMACC ¥ BOJIOKOH"

O06o001meHne u cucreMaTH3aIus
U3Y4YEHHOr 0 MaTrepuala o TeMe bu6nuoreka ITOK

102 1
"BBICOKOMOJIEKYIIIpHBIE https://m.edsoo.ru/6a22b1e8
coenMHeHus "

OBIIEE KOJIMYECTBO YACOB I10 102 5 6
[MPOT'PAMME

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP

17.09.25 09:03
(MSK)

Ceptudmkat AC2A983D6D8FB5F3D78058E0A06B31EE



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

11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontposbubie | IlpakTHyeckue p
n/n Bcero u3ydyeHnusi | oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX S7€p. 1 bubnuoreka [IOK
XUMUYECKUH 371eMeHT. M30TonbI https://m.edso0o.ru/59c112ee
5 CtpoeHue 3IeKTPOHHBIX 0007109eK 1 bubnmnoreka [HOK
aTOMOB, KBAaHTOBBIC UHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccugukanms XuMHIecKux 1 bubamnoreka LIOK
3JIeMEHTOB (S-, p-, d-, f-ameMenThI) https://m.edso00.ru/61294af9
4 Pacnipenenenue 351eKTpOHOB 110 1 bu6mmoreka LIOK
ATOMHBIM OpOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(PUTYpALIMH aTOMOB
) SHGMGETOB B OCHoiionZi 1 bubmorexa [TOK
B https://m.edso0.ru/8149e846
BO30YXJIEHHOM COCTOSTHHH
5 DNeKTPOHHBIC KOH(PUTYPAIIMH HOHOB. 1 bubnuoreka [JOK
DIEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Teproauueckuii 3aK0H U
[Teproanueckas cucTeMa XUMHUYECKIX
7 sanemenTtoB J[. 1. Menaeneena, cBs3b C 1 bubnuorexa [IOK
N N ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TEOpUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnnoreka [HOK

VMU IPOCTHIX U CJIIOXKHBIX BELIECTB 110
rpyImnam U nepuojiam

https://m.edsoo.ru/f8468927
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9 CucreMarn3anus ¥ 0000IICHNE 3HAHUI 1 1 Bbu6nunoreka [JOK
o Teme. BxogHas koHTposibHas pabota https://m.edso0.ru/8fad2942
Buapl xumudeckoi cBsizu. MexaHu3Mbl

10 00pa30BaHMs KOBAJICHTHON CBSI3U. 1 bubmuoreka [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexxMoneKyaspHble B3aUMOACHCTBUS
BasieHTHOCTB U BaJIEeHTHBIE

11 BO3MOKHOCTH aToMOB. CBS3b 1 bubmuoteka [JOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBneHuss 0 KOMILUIEKCHBIX 1 Bbu6nunoreka [JOK
COCAMHEHHUSIX: COCTaB U HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MonexynspHOro u

13 HEMOJIEKYJIIPHOTO CTPOEHHUs. THIIBI 1 bubamnoreka [HOK
KPUCTAJUIMYECKUX PELIETOK U CBOWCTBA https://m.edso0.ru/e167635b
BEIIIECTB
[ToHsiTHEe O MTUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenne o KOUIONUTHBIX 1 bubmmorexa [{OK

https://m.edsoo.ru/da2c70e4

pacTBopax
Hctunnble pacTBOPHI: HACHIIIICHHBIC U

15 HEHACBILICHHbBIE, PACTBOPUMOCTb. 1 butmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatst
CriocoObl BEIPKEHUSI KOHIIEHTPAIIMH bubmuoreka [[OK

16 1
pacTBOpOB https://m.edso00.ru/328e653a
Pemenue 3amau ¢ ucmonb30BaHUEM

17 IIOHATHH ""MaccoBas IO 1 Bbub6nunoreka [JOK
pacTBOpEHHOrO BeliecTa", "MoJsapHast https://m.edsoo.ru/785e0ab4
KOHIIEHTpanus"
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18 Knaccugukanus 1 HoMeHKIaTypa 1 bubmmoreka LIOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus u 0000IIeHIE 3HAHUNA 1 bubmuoreka [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
Kontponbhas pabora no remam
"Crpoenue atoma. [leproanueckuit

20 3akoH ¥ [lepuognueckas cucrema 1 1 bubnmnoreka [HOK
XUMHYECKHUX d1eMeHToB []. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BemiecTna.
Mmuoroo6pasue BemiecTs"
Knaccudukarus XuMHYECKUX PEaKIuit
B HEOPTraHUYECKON U OpraHUdeCKON

21 XUMUU. 3aKOH COXPAaHEHUS MacChl 1 bubmuoreka [JOK
BELLECTB; 3aKOH COXpPaHEHUS U https://m.edso00.ru/6335cdd2
MIPEBPALICHUS SHEPTUU TTPU
XUMHAYECKHUX PEAKITHIX
TennoBbie 3P PeKTh XUMUUECKUX

22 peakuuii. Tepmoxummuueckue 1 bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus no ypaBHEHUSIM

23 XUMHYECKUX peakuuil u 1 bubamorexa LIOK

https://m.eds00.ru/87b13954

TEPMOXUMHUYECKUM YPABHEHUSM
CKopocTh XMMHUYECKOM peakluu, e€

24 3aBHCUMOCTb OT Pa3JInYHbIX (PAaKTOPOB. 1
Kartanu3 u katanuzaTopsl

25 ['oMoreHHbIC U TETEPOTCHHBIC PEAKIIHH 1

26 [IpakTnueckas pabora Ne 1 mo teme 1 1 bubmuoreka [IOK
"BnusiHue pa3nnyHbIX GaKTOpOB HA https://m.edsoo.ru/1facaldl
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CKOPOCTh XMMUYECKOHN peakuun"

97 OOpaTtumbie 1 HEOOpATUMBIE PEAKITUH. 1 bubnmoreka [IOK
XUMHUYECKOE PaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTnueckas pabora Ne 2 mo teme

28 "BnusiHue pa3nuyHbIX GaKTOpOB HA 1 1 brbamorexa LIOK

P P \ https://m.edsoo.ru/3bf34e17
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
DIEKTPOIUTHYECKAS TUCCOLMAIINSL.
29 CI/IJ‘ILHIiIe " cia0ble BJL'IICKT (I)IJ'II/I:LI 1 bubmmorexa [{OK
p ' https://m.edsoo.ru/5766bdf
Crene”b QuccoUaiu
Honnoe npoussenenune Boasl. Cpema
30 BOJIHBIX :cmo OI[B Bono Ho Hmpﬁ ’ 1 bubmiorexa HOK
8 p POB. BOAOPOA https://m.eds00.ru/3966¢ca89
noka3zarens (pH) pactBopa
I'ugponu3s coneit. Peakiium,
31 I (I)[fexa}o H€e B aCTB](-)I ax 1 bubmmorexa [{OK
P B p p https://m.edsoo.ru/09d5a9bd
3JIEKTPOIUTOB
[IpakTnueckas pabora Ne 3 mo reme
32 "XUMHUYECKHE PEAKIIUH B PacTBOPax 1 1 bubnnorexa [OK
f) B P P https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
OKHCIUTETLHO-BOCCTAHOBUTEIBLHEIE

33 eakiun. BakxHelme OKUCIUTENN 1 1 bubmmorexa [OK
PCAKIUIH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIN

34 Merton 31eKTpOHHOTO (3JIEKTPOHHO- 1 bubmuoreka [JOK
MOHHOr0) Oananca https://m.edsoo.ru/fb691387

35 DIIEeKTPOJIU3 PaCTBOPOB U PACILJIaBOB 1 bubnuoreka [IOK
BEIIIECTB https://m.edso0.ru/93fb97d2

36 Permtenne 3agad pa3IndHbIX THUIIOB 1 bubnnorexa IOK

a1 p https://m.edso0.ru/5a859d16
37 Pemrenne 3a1a4 pa3iMyHbIX TUIIOB 1 bubaunoreka LHIOK
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https://m.edsoo.ru/5afa265d
CucreMarn3anus U 0000IICHIE 3HAHUI bubmuoreka [JOK

38 n " l
1o TeMe "XHUMUYECKUE peaKIuu https://m.edsoo.ru/c161eb85

bu6mmoreka [JOK

39 K S 1 1 1

OHTPOIbHAT pabota 3a 1 HOAYToaHe https://m.edsoo.ru/a8a0a930
ITonoxxeHne HEMETAIIOB B
[Teproanueckoii cucreMe XUMUYECKUX
40 snemenToB J[. Y. MenpeneeBa u 1 bubmorexa [TOK
o a https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOEHUS UX aTOMOB.
du3nyeckue CBOCTBAa HEMETAJJIOB
Amnorpornusa HeMeTau1oB (Ha IpUMepe
41 KHCJIO po a, cepsl, pocdo (a u . 1 bubmorexa [TOK
pOMa, CEpHL; P https://m.edsoo.ru/ef92c91c
yrieposa)

42 Bomopon: monydenue, puzndeckue u 1 bu6mmoreka [JOK
XUMHUYECKUE cBOMCTBA. ['Mapuasl https://m.edsoo.ru/0aa8f613
["anorensl: HaxXXKIAEHUE B IPUPOLE,

43 crocoObl mony4denus, pusndeckrue u 1 bubmmorera [IOK

yi o https://m.edsoo.ru/4e223795
XUMHAYECKHE CBOMCTBA
l"anorenoBonoponbl. Baxxnenmue
44 KHCJIOPOACOAEp KaIIE COeTUHEHNS 1 bubmorexa HOK
poAcOrepHall s https://m.edsoo.ru/6b3255e6
raJIoreHOB
JlabopaTopHble U TPOMBIIITICHHBIE

45 CIOCOOBI MOTyYEHHUS TaJIOTCHOB. 1 bubnmnoreka [HOK
IIprMeHeHne rajnoreHoB 1 ux https://m.edso0.ru/6971aca4
COCTUHCHUH
[Tpaktuyeckas pabora Ne 4. Pemenue

46 DKCIIEPUMEHTAILHBIX 3a7a4 110 TEME 1 1 bubmorera IOK
" P " 8 https://m.edsoo.ru/8b26fecd

TI"anorensl
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Kucnopon: maboparopHsie u

47 MIPOMBITIUICHHBIEC CITOCOOBI TOJTYYCHHUS, 1 bubmuoreka [JOK
(du3HUecKrue 1 XUMHUICCKIE CBOHCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumMeHeHHe KHCIOpOaa U 030HA
Bbub6nunoreka [JOK
48 0) 1
KCHBL I TICPORCHAH! https://m.eds00.ru/5¢8816a0
49 Perenne 3aga4 pa3IndHbIX THIIOB 1 bubmorexa HOK
Aatp https://m.edso0.ru/2b6d8bab
Cepa: HaXOXKJIECHHUE B IPUPOJE,
50 cn§c06bl HOHIl eHUS (If)ml:dqicxne u 1 bubamorexa [IOK
v o https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6mmoreka [JOK
51 Ceposonopon, cymmpuet ! https://m.edso0.ru/7¢c875999
Kucnopoacoaepkaipe coeTUHCHUS
52 cephl gcl(§6ei[{Hpocn];l CBOfICTI][S cepHoOH 1 bubmorera [IOK
prl- p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[TpakTtuueckas padora Ne 5. Pemenue
53 DKCIIEPUMEHTAILHBIX 3a7a4 110 TEME 1 1 bubmorexa HOK
" P .. 3,1 https://m.edsoo.ru/0afb05e4
Cepa u e€ coeMHEHUs
A3OT: HaXOXKJIeHUE B TIPUPOJIE,
CIOCOOBI MOTy4YeHus, (pu3nyeckue u bubnunoreka LHOK
54 . 1
XAMUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaep:xaiiue coeJuHSHUS
55 asora pOCHO6eHHI-II)OCTII-IIl CBoﬁch a30THOM 1 bubmorexa [HOK
’ https://m.edso0.ru/e2965afe
KHCJIOTBI
56 [IpuMeHeHne a30Ta U €ro COeTMHEHU . 1 bubmuoreka IIOK

A30THBIE Y10OpEHMS

https://m.edso0.ru/129f5059
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dochop: HaXOKAECHHUE B IPUPO]IE,
CIOCOOBI MOTyYeHus, (pu3nyeckue u bubnnoreka LHOK
57 . 1
XUMUYeCcKre cBorcTBa. Dochuasl u https://m.edsoo.ru/9a6b43ec
¢bochun
Oxcuant dpocdopa,
58 (1)00(1)?) c((l)) e(bxcz ne kucnotsl. Conmn 1 bubamorexa LIOK
P {[ prRatil ' https://m.edso0.ru/c7a2d429
(hochopHOI KUCTOTHI
59 [Ipumenenne ochopa u ero 1 bubnmnoreka [HOK
coeauHeHunil. @ocopHble yI0OpeHHS https://m.edsoo.ru/a218070a
[Tpaktudeckas padora Ne 6. Pemenne
60 SKCIIEPUMEHTAILHBIX 3aJ]a4 110 TeMe 1 1 bubmorexa [JOK
p A https://m.edsoo.ru/8175ac3f
"Azot u hochop u ux coeMHCHUS"
VYriepona: HaXOXKJICHHUE B TIPUPOJIC,
AJUTOTPOITHBIE MO (pHUKAINN; bubmuoreka [JOK
61 . 1
¢du3nyeckrue 1 XMMUYECKHEe CBOWCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHCHHE
Oxcup yraepona(ll), oxkcun
62 e oyZ(I\I/)) (OJ'I)I)HaSI KHCJIOTa U €€ 1 bubmorexa [TOK
yrIepon 24 https://m.edsoo.ru/dba58adf
cou
63 Perenue 3a1a4 pa3IMuHbBIX THIIOB 1 bubmorera [OK
A& https://m.eds00.ru/6029b609
Kpemunii: Hax ok AeHNE B IIPUPOJE,
64 cr?oc06m MOJIy4eHuUs q)mnzecI:)Kne u 1 bubmmorexa LIOK
yi L https://m.eds00.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxkcun kpemuusi(1V), kpeMHueBas 1 bubnuoreka [JOK
KHCJIOTa, CUIMKATBI https://m.edso0.ru/3170e7bl
IIpumeHeHne KpEeMHHUS U €ro Bubmiorexa OK
66 p . P 1 https://m.edsoo.ru/393cdac0
COCMHCHUN. CTeKﬂO’ Cro MOIyqCHHE, httos://m.edsoo.ru/5823cefh
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BHJIBI CTEKJIa
67 Pemenne 3a7a4 pa3anaHbIX THIIOB 1 bubmmorera [OK
AP https://m.edsoo.ru/b624f801
68 CucreMarn3anus U 0000IICHIE 3HAHUI 1 bubmuoreka [JOK
o Teme "Hemeramibr" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no reme 1 1 bubnuoreka IIOK
"Hemeraminr" https://m.edsoo.ru/d0484c76
AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmmoreka LIOK
70 1
paboThI, KOPPEKIIHS OITHOOK https://m.edso0.ru/2b7e9510
[TonoxeHne MeTamioB B
[Teproauueckoil cucteMe XUMUYECKUX
71 a1eMeHTOB. OCOOEHHOCTH CTPOCHUS 1 bubmorexa [JOK
’ p https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JIOYEK aTOMOB
METAaJIJIOB
OO6mue puznueckre CBOMCTBA
72 meTaiuioB. IIpuMeHeHne METalIoB B 1 bubmorera [OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetaioB. Koppozust 1 bubnmoreka [IOK
METAJIJIOB https://m.edsoo.ru/42b872e3
bu6nunoreka [JOK
74 P 1
CHICHHE 3A/1AT PASTHIHPIX THIIOB https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKUHN PsiIT HAPSKEHU I
75 MeTtaiioB. OOIIre CIIocOOk! IOTYYCHHS 1 bubmorera [OK
-ooH v https://m.edso0.ru/94eb377a
METAaJIJIOB
OOu1as xapakTepucTika MetayuioB |A-
76 rpynisl [leppoanaeckoil cucTemsl 1 bubmuoreka IIOK
XUMHUYECKUX 3JIEMEHTOB. Hatpuil u https://m.edsoo.ru/e12c26b3
KaJuii: monydenue, (pU3nuecKue u
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XMMHYECKHE CBOMCTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB M MX COCAMHCHUI
O6mrast xapakTepuctuka Metaion HA-
rpynisl [leppoanaeckoit cuctemsl
77 XHMHYECKUX 3JIEMCHTOB. Maruuii u 1 Bbub6nunoreka [JOK
KaJbIUi: ony4YeHue, pusndeckue u https://m.edsoo.ru/7c3e49c0
XHUMHYECKHE CBOMCTBA, TPUMCHEHUE
MIPOCTHIX BEIIECTB U UX COCTMHEHUN
78 JKEcTkocTh BOABI M CIIOCOOEI €€ 1 bubmuoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/c74bfae9
79 AJIOMMHUH: TOTy4eHue, (pu3ndeckue u 1 bubmuoreka LIOK
XUMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edso00.ru/0e79b266
AmMorepHbIC CBOMCTBA OKCHIA U
TUJIPOKCHUJIa aJTFOMUHUS, bu6mmoreka [JOK
80 1
TUIPOKCOKOMIUIEKCHI aITIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHCHHE
81 Pemenwe 3aau pa3aMuHbIX THIIOB 1
[IpakTuueckas pabora Ne 7. Perenue
82 SKCIIEpUMEHTAILHBIX 3a/1a4 110 TEME 1 1 bubmmorera IOK
" P " https.//m.edsoo.ru/27a4af43
MeTauTel TJIABHBIX TOATPYIIIT
OO6mrast xapakTepuCTUKa METAJIIIOB
no6o4HbIX noArpynn (b-rpymm) bu6mmoreka [IOK
83 . 1
[Teproauueckoil CUCTEMbI XUMUYECKUX https://m.edso0.ru/610d7431
3JIEMEHTOB
duszndeckue U XUMHYICCKHE CBOMCTBA
84 XpoMa U €ro COEIUHEHUN, UX 1 Bubmiorexa OK
p ’ https://m.eds00.ru/9911bef3
MIPUMEHCHHE
85 Baxkneimme coeMHEHNS MapraHua. 1 bu6nuoreka [IOK
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HCpMaHF aHaT KaJu:da, €ro
OKHMCIINTEIIFHBIC CBOMCTBA

https://m.edso0.ru/039d69c8

duszndyeckre U XUMHYECKHE CBOMCTBA

86 JKellesa U ero coequHeHni. [Tomydenue 1 bubnuorexa IIOK
a ’ yi https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUJIaBOB KeJie3a
dusndeckre 1 XUMHUIECKUE CBOICTBA
87 MEIN U €€ COeUHEHUN, NX 1 bubmnorexa [OK
A 8 ’ https://m.eds00.ru/2bc0f954
MIPUMCHCHUE
duznyeckre U XUMHYECKHE CBOMCTBA
IIMHKA U €T0 COSIMHECHUH, NX bu6mmoreka [JOK
88 1
IIpUMeEHEHUE. [ UIPOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[TpakTnueckas padora Ne 8. Pemenue
89 HKCIEPUMEHTAIHHBIX 3a/1a4 10 TEME 1 1 bubnuorexa [IOK
p https://m.edsoo.ru/aée352ea
"Mertamibsl T0OO0YHBIX oAy
90 Pemrenne 3amad pa3IMYHbIX THIIOB 1 bubnnorexa [OK
At p https://m.edso0.ru/a8b83d83
O0001IEHE U CHCTEMATHU3aIHA
91 A3YYEHHOr 0 MaTepHalia 1o TEME 1 bubmiorexa HOK
\ Y | P https://m.edsoo.ru/e91fe975
MeTtamisl
Bbub6nunoreka [JOK
92 r §) 1 1
O/IOBA KOHTPOJILHAA paboTa https://m.edso0.ru/83f63ea3
AHali3 pe3yinbTaToB KOHTPOJIbHOM bubnmnoreka [HOK
93 1
paboThI, KOPPEKIIHS OITHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHnu
94 YCTOMYMBOIO pa3BUTHS YEIOBEUECTBA. 1 bubmmoreka LIOK

Ilonsrue o HAaYYHBbIX METOAaX
ncciaca0oBaHus BEIICCTB

https://m.edsoo.ru/080fel1f0
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HayuHble mpUHIUIIBI OPTaHU3AINH
95 XUMHYECKOTO MPOU3BOACTBA. 1 bubnnoreka LHOK
[TpombIIIEHHBIE CITOCOOBI TOYYSHHS https://m.edsoo.ru/2e45a44f
BOKHCHIIIUX BEIECTB
XUMHUYECKOE 3arpsI3HEHUE
96 OKpY’KalOIleH CpeJibl U ero 1 bubamorexa LIOK
PYRAIOMEN Cpelt https://m.edsoo.ru/9f11bf51
TTOCJICACTBHS
97 XUMUS U 3J0POBbE YEITOBEKA. 1 bu6mmoreka [JOK
JlekapcTBeHHBIE CpeACTBa https://m.eds00.ru/a6552721
98 Xumust nuiy. Pojib XxumMuu B 1 bu6mmoreka [JOK
o0ecrieueHuH MUIIEeBOi 0€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie 1 bu6mmoreka [IOK
cpeactBa. beiToBas xumMust https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHeliue
100 CTPOUTEIBHEIE U KOHC LIHOHHBIE 1 bubmorera [OK
P TPyK https://m.eds00.ru/61e69003
MaTepuabl
X¥Mus B CEITbCKOM XO3SIMCTBE.
101 Opranuueckue 1 MUHEpaJIbHbIE 1 bubmmorexa [IOK
P P https://m.eds00.ru/fd39587d
ynoOpeHust
102 Cucremaru3anus u 0000IIeHIE 3HAHUNA 1 bubmuoreka [[OK
10 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102 5 8
[TPOT'PAMME
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ITPOBEPAEMBIE HA ET'D 110 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IHNPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUS K IPEAMETHBIM Pe3yJbTATAM OCBOCHUS
NPoBePSIEeMOro OCHOBHOI1 00pa30BaTeJIbHON POrpaMMbI CPeAHEro 001ero
TpeOoBaHUsl o0pa3oBaHus

1 Bnanenue cucreMoil XMMUYECKUX 3HAHUH, KOTOpasi BKJIIOYALT:

OCHOBOIIOJIArarolUe MOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, HU30TOIbI,
SIIEKTPOHHAsE 000I0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHUE AaTOMa, HOH, MOJEKYIa,
BAJICHTHOCTb, ANEKTPOOTPHUILIATENBHOCTb, CTETEHb OKHCIIEHUS,
XMMHUYECKas CBs3b (O- W T-CBSA3b, KpAaTHBIC CBS3M), THOpUAW3AIMS
aTOMHBIX oOpOuTanei, KpUCTaJUIMUECKas pelmeETKa, MOJb, MOJSpHas
Macca, MOJISIpHBIM O0O0BbEM, MOJsSIpHAs KOHLEHTpPAlLUs, pPacTBOPHI
(MCTUHHBIE, AWUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTMAPATHI, YIIEPOJHBIN
CKeleT, (YHKIMOHANbHAsl TPYIINa, pPaguKal, H30MEpbl, CTPYKTYpHas
11 dopmyna, uzomepus  (CTpYKTypHas, reomeTrpuyeckas  (1uc-,
' TpaHCHU30MEpHsI), TOMOJOTMYECKMH psii, TOMOJOTH, YIJIEBOJOPOJIbI,
KUCIIOPOA- U a30TCOJEPIKAINE COEANHEHUs, OMOIOTMYECKH AKTHUBHBIC
BellecTBa (yriaeBobl, XKUPbI, OEIKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUSI, KPEKUHT, pU(OPMUHT, TUIIBI
XUMHUYECKUX peakUuuid (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- U
SHJOTEPMUYECKUE, PEAKIIUUd MOHHOIO0 OOMEHa, TOMO- U T'€T€pPOreHHbIE,
oOpaTtuMble U HEOOpaTUMBbIE), PACTBOP, IIEKTPOJIUTHI, HEIIEKTPOIIMTHI,
IEKTPOIMTUYECKas] AUCCOLUAIUS, CTETIEHb JUCCOLMALNN, OKUCIUTEND,
BOCCTAHOBUTEIb, JJIEKTPOJU3, CKOPOCTh XHMHYECKOH  peaKIHH,

XUMHUYECKOE PABHOBECHE)

TEOPUU U 3aKOHBI (TEOpHUS] XHUMHUYECKOTO CTPOCHUSI OPraHMYECKUX
BemiectB A.M. ByrnepoBa, Teopusi 3JIEKTPOIUTUYECKON TUCCOIMAIUH,
[Mepuoanueckuii 3axkon [[.J11. MenneneeBa, 3aKOH COXpaHEHHS MacChl),
1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3BIK XUMHUH, MHUPOBO33PEHUYECKUE
3HaHMUs, JICKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTU U CUCTEMHOCTH
XUMHYECKUX SIBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAaJAMOJIEKYJIIPHOM YPOBHSX

13 npeaAcCTaBJICHUA 0 MCXaHuU3Max XUMHUYECKUX pCaKHI/II\/’I,

TEPMOANHAMUYCCKUX n KHMHETHYCCKHUX 3aKOHOMCPHOCTAX nux
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IMMPOTCKAaHUs, 0 XUMHUYCCKOM PABHOBECUH, NUCIICPCHBIX CUCTCMAX

(GaKkTOJIOTUYECKUE CBEACHHS O CBOKMCTBAX, COCTaBE, TMOJIYUYCHUH |
14 0€30macHOM  HCIOJB30BAHMHM  BAXKHEHIIMX  HEOPraHUYECKUX U

OpPraHM4€CKrUX BCIICCTB B 6BITy n HpaKTI/ILIeCKOI\/'I ACATCIIbHOCTU

YCIO0BCKa

o0IIMe Hay4yHble MPUHIUIB XMMHUYECKOTO MPOU3BOJCTBA (Ha MpuMepe
1.5 MPOU3BOJACTBA CEPHOW KHCIOTHI, aMMHaKa, MeETaHOjda, MepepadoTKH

HeTH)

2 CdopMUpOBaHHOCTH YMEHHH BBISIBIISTH:

XapPaKTCPHBIC INPpU3HAKK U  B3aMMOCBA3b  HU3YUCHHBIX HOHHTHﬁ,
2.1 INPUMCHATH COOTBCTCTBYIOINHUEC TIOHATHUA IIPU OIMMCAHUHU CTPOCHUSA H

CBOICTB HCOPTaHUYCCKUX U OPraHNYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ

B3alMOCBSI3b XUMHYECKUX 3HAHUH C MOHATUSIMH U NpeaACTaBJICHUAMHA
2.2 JIPYruX MPEeAMETOB i 00jee OCO3HAHHOTO MOHUMAHUS M OOBSICHEHHS

CYIIHOCTHU MAaTCPUAJIBHOIO CAMHCTBA MHpPa

3 CdopMHupOBaHHOCTH YMEHHUS UCIIOIB30BATh:

HAaUMEHOBAaHUSA XUMHYECKUX COCIUHEHHM MEXIYHAapOAHOr'0 COH3a
31 TEOPETHUYECKON U TMPUKIAAHON XUMUU U TPUBUAIbHBIC Ha3BaHUS

BCIICCTB, OTHOCAIIMUXCA K HM3YYCHHBIM KJIacCaM OpPraHu4YEeCKHUX H

HEOPraHUYECKUX COCIMHEHUN

XMMHUYECKYI0 CHUMBOJMKY JUISI COCTaBICHHMS (POPMYJI HEOPraHUYECKUX
3.2 BEIIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpAILEHHBIX

U CKEJIETHBIX) (pOpMyJT OpraHNYeCcKUX BELIECTB

4 CdopMupoBaHHOCTh YMEHHSI KIACCU(UIIUPOBATH:

41 HEOpPraHW4eCKHe BEILECTBA, CAMOCTOSTEIbHO BbHIOMpAaTh OCHOBAHUS H
KpPUTEPUH TS KJIacCH(PUKALINU N3yIaeMbIX XUMUYECKHX 00ObEKTOB

4.2 OpraHu4eCKUuc BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHUA H

KpPUTEPUH JUIs KJTacCU(UKAIIMY U3Yy4aeMbIX XUMUYECKUX OOBEKTOB

[0 Pa3JUYHBIM TPU3HAKaM (YMCIYy M COCTaBY PEArMpyroOlIMX BELIECTB,
4.3 TEIUIOBOMY O(P(EKTy peakiu, M3MEHEHHIO CTENEHEH  OKUCIICHUS

AIIEMEHTOB, 00PAaTUMOCTH PEAKLIUH, YUACTHIO KaTaIn3aTopa)

ChopMUpOBaHHOCTh YMEHHUSI XapaKTEPU30BaATh SJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSHUM) ¥ HOHOB
5 XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonos Ilepnoanyeckoit cucremsr J1.1.
MenzeneeBa U UX BaJCHTHbIE BO3MOXHOCTH, UCIIONIb3ys MOHATUS S-, p-,

d-351eKTPOHHBIE OPOUTAIIH, SHEPIETUYCCKIE YPOBHH
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C(I)OpMI/IpOBaHHOCTB YMCHHUA OOBSCHATH 3aKOHOMCPHOCTU HU3MCHCHMUS
CBOMCTB XMMMYECKHUX DJIEMEHTOB M O6p33yeMBIX UMH COCOUHEHMH II0

nepuoJaM u rpynmnam

ChopMUpPOBAaHHOCTH yMEHHUS COCTABJISATH YPABHEHUS] XHMHYECKHUX

peaKkuMil ¥ pacKpbIBaTh UX CYIIHOCTh:

7.1

OKHCJIIMTCIBbHO-BOCCTAaHOBHUTCIIbHBIX pCaKHI/Iﬁ oCpeACTBOM COCTABJICHUA

QJICKTPOHHOI'O OanaHca dTHX peaKHI/Iﬁ

7.2

YpPaBHEHUSl pPEaKUMHM pa3IMYHbIX THIIOB; IIOJHBIE M COKpAUIEHHBIC
YpaBHEHUS peakiuil HOHHOro oOMeHa, YUYUThIBasl YCJIOBUS, IPU KOTOPBIX

3TH pEeaKUUH UAYT A0 KOHIA

7.3

peakiuii THAPOIN3a, pPeakiuil KoMILieKkcooOpa3oBaHHs (Ha MpuUMepe

TUAPOKCOKOMILIICKCOB TMHKA U a.]'IIOMI/IHI/Iﬂ)

ChopMHupOBaHHOCTH YMEHUS TTOATBEPIKIATh:

8.1

Ha KOHKPCTHBIX IIPUMEPAX XaApaKTEp 3aBUCHUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTH OpraHn4eCKux COCJIMHEHUN OT KpaTHOCTH U THUIIA
KOBAJICHTHOM CBSI3U ((5' n TE'CBHSI/I), B3aUMHOI'O BJIUAHUSA aTOMOB U T'PYIIIL
aTOMOB B MOJICKYJIAX, a4 TAKIKE OT 0COOEHHOCTEM pcain3anuu pa3jInIHbIX

MCXaHN3MOB ITPOTCKAHUA peaKI_II/II\/’I

8.2

XAapPaKTCPHBIC XUMHWYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYHOIIMMHA

DKCIIEPUMEHTAMH U 3alIUCSIMU YPABHEHUN XMMUYECKUX PEAKIINI

CdopMupOBaHHOCTH YMEHHUSI XapaKTepU30BaTh COCTaB M BaKHEHIne
CBOMCTBA BEILECTB, MPHUHAMISKANIMX K OINpeAeTEHHBIM KllaccaM |
rpynmnaMm coeIMHEHUN (IIPOCThIE BEIIECTBA, OKCUbI, TUIPOKCUIbI, COIH;
YIIEBOJIOPO/IbI, MPOCThIE A(UPHI, CHUPTHI, PEHOIBI, aTbJAETHAbI, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE J(UPBI, KUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCJIOTBI, OCIIKH)

10

ChopMHpOBAaHHOCTh YMEHHUS TPOBOJUTH PACYETHI TIO XHUMHUYECKUM
dbopMynaM W YpaBHEHUSM XHMHUYECKUX PEAKIUH C HCIMOIb30BAHUEM

(GU3NIeCKUX BETHYUH:

10.1

Macchl (00bEMa, KOMMYeCcTBa BEIIECTBA) MPOJAYKTa PEaKlUu, eCIU OIHO
U3 UCXOIHBIX BEIIECTB JaHO B BUJE pPacTBOpA C ONpeaAeIEHHON MacCOBOM

J0J1ei pacTBOPEHHOTO BEIIECTBA MIIM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOW WJIM 00BbEMHOMN J0JIH, BBIXO/Aa MPOAYKTA PEaKLIUU

10.3

TeroBoro 3¢ dexra peakuuit

104

00BEMHBIX OTHOIIIECHHI Ta30B

10.5

M0 HAXOXKJICHUIO XUMUYECKON (pOPMYJIbI BEIECTBA
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Bnanenue cucreMon 3HaHHMM O METOJAX HAy4YHOIO MO3HAHMS SBJIECHUU
MIPUPOJIBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTH
11 9TU 3HAHUS NPU IKCIEPUMEHTAIBHOM MCCIENOBAaHUM BELIECTB U JUIA
OOBSICHEHHSI XHMHUYECKUX SIBICHHUM, HUMEIONIMX MECTO B MPUPOJE,

HpaKTHQCCKOﬁ JIeSITEIbHOCTH YE€JI0BEKa 1 B IOBCEAHEBHOM KU3HU

ChopMUPOBaHHOCTh YMEHHSI TPUMEHATh (MCIOJIB30BaTh) 3HAHUS O
COCTaB€ W CBOMCTBaxX BEIIECTB MJs1 DKCIEPUMEHTATHHONW TMPOBEPKHU
TUTIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKUX
12 peakimii W TPOTHO3UPOBAHUS BO3MOKHOCTEM WX OCYIIECTBIICHUS,
CHUCTEMHBIC XMMHYECKUE 3HAHUS UISI OOBSICHEHHS W TIPOTHO3MPOBAHUSI
SBJIICHUW, WMMEIOIIMX €CTECTBEHHOHAYYHYIO TPHUPONMY; HJsl TPUHSTHS

TpaMOTHBIX peIHGHI/Iﬁ npo6neM B CUTyallusX, CBA3aHHBIX C XUMHEH

ChopmMupoBaHHOCTh YMEHUS IJIAHUPOBATh M MPOBOJUTH XMMHUYECKUN
SKCHEPUMEHT (TOydyeHHEe M H3Y4YE€HUE CBOWCTB HEOPraHWYECKHX H
OpPraHUYECKUX BEIIECTB, KAYECTBEHHBIE PpEaKLUHUH YIJIEBOJOPOAOB
pa3IMYHBIX KJIACCOB U KHUCIOPOJCOAEP)KALIUX OPraHWYEeCKHX BELIECTB,
13 pelieHue JKCIIEPUMEHTAIbHBIX 3az1a4 o pacro3HaBaHUIO
HEOPraHMYEeCKMX M OPraHMYeCKUX BEIIECTB) C COOIIOAECHUEM IpaBHII
O6e3omacHOro  oOpalleHuss C  BeleCTBAMH U J1abOpaTOpHBIM
obopyaoBaHueMm; (hopMyIupoBaTh LEIH UCCIEAOBAHUS; MIPEICTABIATH B
pa3nu4yHOi ¢dopMe pe3ynbTaThl HKCIEPUMEHTA, AaHAJIU3UpOBaTh MU

OLICHUBATH UX NOCTOBCPHOCTH

CdopMHUPOBaHHOCTh YMEHHS OCYIIECTBISATH LIE€JICHANPABICHHBIN MOMCK
XUMHUUYECKOH MH(GOpMAIMY B Pa3IMYHBIX HCTOYHHMKAX (HayyHas U yueOHO-
14 Hay4Has JIUTepaTypa, CpeCTBa MaccoBOI MH(OpMaru, ceTb IHTepHET 1
JOpyrue), KpUTUYECKH aHATU3UPOBaThb XMMHUYECKYI0 HH(OpMaLHIO,
nepepabaThiBaTh €€ M HCIIOJIB30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

yaeOHOMU 3a1aueit

ChopMHpOBaHHOCTh ~ YMEHHUS INPOTHO3UPOBATH, AHAIW3UPOBATH U
OLIEHMBAaTh MH(MOPMALMIO C TO3UIMKA 3KOJIOTHYECKOH Oe30MacHOCTH
HOCJIEZICTBUI OBITOBOM M TNPOM3BOJICTBEHHOHN JIEATEIBHOCTH YeJIOBEKa,
CBSI3aHHOM C mepepaboOTKOM BemecTB; CcHOPMUPOBAHHOCTh YMEHUH
15 OCO3HaBaThb  ONACHOCTb  BO3ACHUCTBUS  HA  JKMBBIE  OpPIaHU3MBI
ONPENEIEHHBIX BEIIECTB, IIOHMMAs CMBICH [I0Ka3aTensl MNpeAeabHON
JONYCTUMOM KOHILIEHTpAllMM, M TOSACHATh Ha MpHUMEpax CHOCOObI
YMEHBIIEHUS U NIPEAOTBPAILEHUS UX BPEJHOIO BO3/IECHCTBUS HA OPraHU3M

YCJIOBCKaA
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D

O XUMHUN
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Teopernueckne OCHOBbI XUMHUH

Crpoenue BeriectBa. COBpeMeHHasi MOJENb CTPOCHHs artoMa. PacrpenerneHue
AJIEKTPOHOB MO HHEPreTH4eckuM ypoBHAM. Kitaccupukanuss XUMHYECKHX
11 aneMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPIreTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
sremMeHToB). OCHOBHOC W BO30YKAEHHOE COCTOSHHS aTOMOB. OIICKTPOHHAs

KOH(UTYypanus aroMa. BaeHTHBIE 2JIEKTPOHBI

[lepuonuueckass cucrema xumuueckux odaemeHtoB .M. Menneneena.
Ousnyecknit cmbica [lepuonnueckoro 3akona [[.M. Menneneesa. [Ipuuunsl u
1.2 3aKOHOMEPHOCTH HM3MCHCHHsI CBOWCTB DJJEMEHTOB M WX COCIWHECHHUHA 10
nmepuojilaM W TpynmnamM. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB IPOCTHIX

BEILIECTB, BOAOPOJIHBIX COCTMHEHUM, BBICIITUX OKCHUJIOB U THIPOKCHIOB

13 BaneHTHOCTB. D51eKTpOOTpULIATENBHOCTE. CTENEHb OKUCICHUS

Buapl XHUMHYCSCKON CBSI3U (KOBaJ'IeHTHaH, HMOHHAas1, MCTAIJIMYCCKad, BOI[OpOI[HaH)

1 MEXaHU3MBI e 06p8.30BaHI/I$I. MC)KMOJ'IeKy.]'IHprIC BSaHMOﬂeﬁCTBHﬂ. BeniectBa

L4 MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS. THIbl KPUCTAIUIMYECKUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKOW PEIIETKN
15 XuUMHYeCKas peakuus. Knaccudukanus XUMHUYECKUX peakuuii B
' HEOPraHWYECKON M OPraHNYECKON XUMUH. 3aKOH COXPaHEHUS MacChl BEUIECTB
1.6 CkopocTh peakiu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (DaKTOPOB
1.7 TenoBsie 3peKTh XUMUYECKUX peakiuil. TepMoxuMudeckre ypaBHEHUS
18 OOpatumble peakiuu. XuUMHYeCKoe paBHOBecue. DakTOphl, BIUSIONINE HA
' COCTOsIHME XuMuyeckoro pasHosecus. [Ipunuun Jle [larense
Onektponutrueckas aucconuanus. CuiabHbIe W cladble AIeKTpoauThl. Cpena
1.9 BOJHBIX pACTBOPOB BEIIECTB: KHCTAs, HEUTpanbHas, IienodHas. CTeneHb
aUcconuanuu. Peakimy HOHHOTO 0OMeHa
110 I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokaszarens (pH)
' pacTBopa
CrrocoOBI BEIpKEHUST KOHIICHTPAIIUH PACTBOPOB: MACCOBAs JIOJISI PACTBOPEHHOTO
1.11 BEILIECTBA, MOJIIpHas KOHIIGHTpauus. HaceillieHHble W  HEHACHIIEHHBIE
pacTBOpbI, paCTBOPUMOCTE. KpucTtamtoruaparsl
112 OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeneHune BemecTB B cpenax ¢

Pa3HbIM 3HAYCHHUECM pH MeTtoabl QJICKTPOHHOI'O OanaHca
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1.13

DNEeKTpOJIN3 pacCTBOPOB M PacIVIaBOB COJIEH

OCHOBBI HEOPTaHUYECKON XUMUU

2.1

Knaccugukamnus HeopraHndeckux coenHeHni. HoMeHknarypa HeopraHmuecKux

BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAIIOB (HATpHWM, Kaauid, KaJbIIUMH,
MarHui, aJlfOMUHUN, ITUHK, XpOM, JK€JIe30, Melb) U WX coeauHeHui. OOmue

CITIOCOOBI IMOJIYYCHH METAJIJIOB

2.3

XUMHYECKHUE CBOMCTBA Ba)XXHEHIIMX HEMETANIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoma W KpeMHHS) U UX  COCINMHEHUH  (OKCHIOB,

KHUCJIOPOJICO/IEPKALINX KUCIIOT, BOJAOPOJHBIX COEAMHEHN )

2.4

I'eneTmueckas CBA3b HEOPTraHNUYCCKUX BEIICCTB, ITPUHAJICKAIINX K Pa3JINYHbIM

Kji1accaM

2.5

Nnentudukarms HeOpraHUIeCKnx coequHeHni. KauecTBeHHBIC peakiuu Ha

HCOPraHN4YCCKHUC BCIICCTBA U NOHBI

OCHOBBI OPraHUYECKOW XUMHUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUM XMMHUYECKOTO CTPOEHHUS OPTaHUYECKUX
coenuuennit A.M. ByrnepoBa. YriaepoaHblil CKeleT OpraHUu4ecKOd MOJIEKYJIbI.
KpatHocTh XMMHYECKOW CBSA3HM. S- M P-CBsA3U. SP3-, SP2-, SP-ruOpuaAM3aLuu
opOuTaneii aToMOB yriepojaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO

cTpoeHus MosieKyll. I'omonoru. I'omonorudeckuit psa. Mzomepus u uzomepsl

3.2

[lonsitue o  dynkuumonampHoM  rpynme.  OpueHTanuoHHble  3((eKTbI

3aMECTUTENIEH

3.3

[IpencraBienue o KiaccupUKAIMK OpPraHUYEeCKUX BemecTB. HomeHkiarypa
OpPraHWYECKUX COEIUHEHUH (CUCTeMaTudecKas) W TPUBUAIbHBIE Ha3BaHUS

BOKHEUIIMX MIPEACTABUTENIEN KJIACCOB OPTaHUYECKUX BELIECTB

3.4

CBOOOMHOpAAMKAIBHBIA W HMOHHBI MeXaHU3Mbl peakuuu. lloHsTHE O

nykieodwite u anexrpodue. [IpaBmio Mapkosuukosa. [IpaBuio 3aiiieBa

3.5

Ankanpl. XMMUYECKHE CBOMCTBA AJIKAHOB: T'aJIOTEHUPOBAaHUE, AETUIPUPOBAHUE,
TEPMUYECKOE DPAa3I0KEHHUE, KPEKUHI, Hu3oMepu3aunus, ropenue. Ilomydenue
ankaHoB. [luxmoankansl. Cneuu¢uka CBOMCTB LMKIOAIKAHOB C  MajbIM

pa3sMCpoM IHKJIIA. PeaKI_II/II/I MNPUCOCANHCHUS U PAAUKAJIBHOI'O 3aMCIICHUS

3.6

AnkeHnbl. XMMHUYECKHE CBOMCTBA: PEaKIMH MPUCOCANHEHUsS (TaJlOreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAJIOTCHUPOBAHUE, THApATAIUs), TOPEHUS, OKUCICHUS H
nonuMepu3anuu. [IpoMbinuieHHbIe W J1a0OpaTOpHBIE CIOCOOBI  TTOMYYCHUS

AJIKCHOB

3.7

AJ'IKa,Z[I/IeHLI. XHUMHYECKHE CBOMCTBA alIKaJHuCHOB: pcakuuun MNpUCOCAUHCHUA

(ruapUpoBaHKe, TAJOrCHUPOBAHKE), TOPEHUS W monuMepu3anuu. IlomyueHue
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AJIKaJUCHOB

AnkuHbpl. XMMHYECKHE CBOWCTBA: pPEaKIMU MPUCOEINHEHUs (raJloreHupoBaHue,
THJIPUPOBAaHUE, THApATAIMs, THAPOraJOreHupOBaHUE) KaK CHoco0 TOITyYEeHUs
3.8 IIOJINMEPOB M APYTMX MOJE3HBIX INMPOMYKTOB. Peakuuu 3amemenus. I'openue
aleTUJIEHa KaK UCTOYHHMK BBICOKOTEMIIEPATYPHOI'O INIAMEHH JUIsl CBAPKU U PE3KHU

MCETAJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XHUMHYECKHE CBOWMCTBa O€H30Ma: pEaKUUH AJIEKTPOPHUILHOTO
3aMelIeHMs], TMPUCOCTUHEHHS (TUAPUpOBaHUE, TaloreHupoBaHue). Peakius
3.9 ropeHusi. OcoOEHHOCTH XUMHMUYECKMX CBOMCTB Tonyoja. [lomydenue Oen3ona.
OcoOeHHOCTH XMMHUYECKMX CBOIHCTB crtupona. Ilomumepusauus crupona.

Cnoco0b1 MOJIYYCHUA U IPUMCHCHUEC apOMATUUYCCKUX YTIICBOJOPOAOB

Cnuptel. IlpenenbHble  OAHOATOMHBIE CHUPTHL. XUMHUYECKHE CBOWCTBA:
B3alMOZEHCTBE C  HaTpueM Kak CHoco0  yCTAHOBJIEHUS — HaJWYMs
THUAPOKCOTPYNIBI, €  TaJOr€HOBOAOPOAAMHM  KaK  CHOCO0  MONy4YeHHs
3.10 pacTBOpHUTENEH, BHYTPU- U MEXMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[Tonyuenue sTaHoOna: peakuuss OpOKEHHUs TIIOKO3bI, THApaTalys ATHIICHA.
OTUIEHITIMKONIb U TJIMLUEPUH KaK MPEICTaBUTENN MPEAEIbHBIX MHOI0aTOMHBIX

CIIMPTOB

311 @®enon. Xumuueckue cpoiicTBa ¢eHona (peakiuu ¢ HATPUEM, THIPOKCHUIOM

HaTtpus, Opomom). [Tonydyenne denona

Anbaeruapl. XMMUYECKHE CBOMCTBA IPEENIBbHBIX AJIbJIETUIIOB: T'MAPUPOBAHUE;
Ka4eCTBEHHBIC PEaKIMH Ha KapOOHWIBHYIO Tpynmy (peakmusi «cepeOpsHOoro
3.12 3epkaia», Bzaumozeiicteue ¢ ruapokcuaoM meau (l1). [lonydyenue npenenbHbIX
QIbJICTUJIOB: OKUCJIEHUE CIUPTOB, THApaTalus aueTHwieHa. ALETOH Kak

MNpeaACTaBUTECIIb KCTOHOB. OcobeHHoCTH PCaK OKHCIICHHA allCcTOHA

Kap6OHOBI>Ie KUCIIOTEL. XWMHWUYECKHUE CBOMCTBA MNpCACIbHbIX OJHOOCHOBHBIX
Kap6OHOBBIX Kuca0T. OCOOEHHOCTH XUMHYECKHUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
3.13 HonyquHe NpeACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHMCIICHUC
AJIKAHOB, AJIKCHOB, IICPBHYHLIX CIIMPTOB, aJIbIACTHIOB. Bricmme npeacCIbHBIC H

HCIIPCACIIbHLIC Kap6OHOBBIe KHCJIOTHI

Cnoxueie d3¢upsl u xupbl. CrocoObl TONXYYEHHS CIOXKHBIX 3(UPOB.
OOpatuMocTs peaknuu >Tepuduranuu. [IpuMeHeHHe CIOXKHBIX >(QHPOB B
MUIIEBOH M Tap(IOMEpHOW MPOMBIIUIEHHOCTH. JKHpBI Kak CIOXKHBIE 3(QHPBI
3.14 [NIMLEPUHA W BBICHIMX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOWCTBA >KUPOB:
THJIPUPOBAaHUE, OKHCIeHHe. [ HMIponmu3, WM OMBUICHHE, >KUPOB Kak CIocod
MIPOMBILIUIEHHOT'O MOJYY€HHUs COJIEH BBICIIMX KApOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHUX Kap60HOBI)IX KHCIIOT

3.15 XHMMHUYECKHE CBOMCTBA TJIIOKO3bI: peakiuu C Yy4aCTUEM CIIMPTOBBLIX U
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aNIbJICTUIHONW TPYNI U MOJOYHOKHCIOE OpoxeHue. IIpuMeHeHne TIOKO3bI, €&
3HAUEHHUE B KU3ZHEIEATEIBHOCTU OpraHusMa. Jlucaxapuapl: caxaposa, MajbTo3a.
BoccranaBinuBamomuye M HEBOCCTaHABJIMBAIOIIME aucaxapuabl. I'maponus
nucaxapunoB. [lomucaxapuael: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJIEKYII
Kpaxmaja, IJIMKOT€Ha U LeUIrosio3bl. PU3NYecKue CBOMCTBA KpaxMmayla |
LEJUTI0N03bl. XHMMHUYECKHE CBOMCTBA Kpaxmaya: THIPOJIHM3, KauyeCTBEHHas
peakius ¢ MoAOM. XMMHYECKHE CBOWMCTBA LIEJUIIOJIO3BI: TUAPOJIN3, MOIYyYEHUE
3¢upoB nemwtono3sl. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN 1ENK)

AMUHBL. AMUHBI KaKk OpraHWYecKHe OCHOBAHUS: PEaKIUMU C BOJOH, KUCIOTaMH,
peakiusi ropeHus. AHWIMH Kak TMpeACTaBUTEIb apOMaTHUYE€CKUX aMUHOB.
3.16 XUMHUYECKHE CBOWCTBA AHWIMHA: B3aUMOJECHCTBUE C KUCIOTaMH, OpPOMHOM
BONOH, oOkuciacHue. IlomydyeHne aMHMHOB QJIKWIMPOBAHMEM aMMHaKa U

BOCCTAHOBJICHHEM HUTPOIPOU3BOHBIX YIJIEBOAOPOI0B

AMUHOKHCIOTBI U O€JIKH. AMHHOKHCIOTBI Kak aM(l)OTCpHBIe OPraHUYCCKUC
317 COCIMHCHMA. OcHOBHBIC AMHWHOKHCJIOTHI, o6p33yromne Ocnku. XHMUYCCKHE
CBOICTBa OCIIKOB: ruapoJIn3, Ac€HaTrypanus, Ka4€CTBCHHBIC (I_IBGTHLIC) pcaknuun

Ha OenKu

CtpoeHre M CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB TIOJUMEPOB OT
318 cTpoeHuss Mosiekysl. OCHOBHBIE CIOCOOBI TOJYYEHHS BBICOKOMOJIEKYJISPHBIX
COCIMHEHUM: PeaKluu TMOoJUMEpH3aluu U nonukoHaeHcanuu. Kmaccudukarms

BOJIOKOH

3.19 I/IZ[eHTI/I(I)I/IKaLII/I}I OpraHN4CeCKuXx coeauHeHul. Pemexnue OKCIICPUMCHTAIIbHBIX
3aa4 Ha PacCliO3HABAHUC OPTaHNYCCKUX BCIICCTB

3.20 ['enernyeckast cBsI3b MEX1y KIacCaMy OpPraHUYECKUX COCAUHEHUM

4 XHUMHUA U KU3HD

41 XuMHS B TIOBCEJHEBHOW >kM3HU. l[IpaBmma Oe3omacHO pabOTHI C €IKHUMHU,

TOprOYMMHU U TOKCUYHBIMU BEIICCTBAMU, CPEACTBAMU OBITOBOM XHMUHU

XuMus U 310poBbe. XUMUS B MEIMUUHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUSI B
4. MPOMBIIUIEHHOCTH. XUMHUS U SHEpPreTHKa: NMPUPOJHBIA U MOMYTHBIA HeTSIHOM
rasbl, X COCTaB U Hcnoib3oBanue. CoctaB HepTH U e€ mepepaboTka (IPUPOTHBIE

VCTOYHMKH YIJIEBOAOPO/IOB)

XUMHUA U DKOJOTUA. XUMHUYECKOE 3arps3HEHHE OKPYKAIOWIEH Cpelbl U €ro
43 nocnenctBus. Oxpana rugpocdepsl, mouBbl, arMochepsl, Giopsl U (ayHbl OT
XUMHUYEcKoro 3arpssHenus. [IpoGnema o0TX0A0B U MOOOYHBIX MPOTYKTOB.

AHBTepHaTI/IBHI)Ie HUCTOYHHKHU SHEPTUH

4.4 OO0mue mpencTaBIeHus O MPOMBIIUICHHBIX CIIOCO0aX MOTYYCHHS] XUMUYECKUX
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BEIECTB (HAa TMpHUMeEpe MPOU3BOJCTBA aMMHaKa, CEPHON KHUCIOTHI). UEpHas u
uBetHas ~ Merauryprus.  CTekIo0 M CHJIMKAaTHas  MPOMBINIJIEHHOCTb.
[IpombinienHass  opranudeckas  xumus.  CpIpp€ 1  OpraHUYECcKOi

MMPOMBINIICHHOCTU

5 Turnbl pacy€THBIX 335124

PacuéTsl Macchl BeiecTBa MM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY

5.1
BEIIIECTBA, Macce WK 00BEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKLIUU BEILIECTB

5.2 Pacuétsl TermoBoro 3¢ dexra peakuu

5.3 Pacuérel 00bEMHBIX OTHOIIIEHU TA30B MIPU XUMHYECKUX PEAKIIHIX

5.4 Pacuéter macchl (00bEMa, KOMTUYECTBA BELIECTBA) MPOIYKTOB PEaKIUH, €CITU

OJTHO M3 BEIIECTB JIaHO B U30BITKE (MMEET IIPUMECH )

55 Pacuéter MmaccoBO mitm 00BEMHOM IO BBIXO/A MTPOYKTa PEAKIIUU OT

TCOPCTUUICCKU BO3MOKHOI'O

Pacuérer macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIU OJHO
5.6 U3 BEILECTB JIaHO B BHJIE pacTBOPA C ONpeAeIEHHON MacCOBOM J0mel

paCTBopéHHOFO BCIICCTBA

5.7 Pacu€rsl ¢ nCONb30BaHUEM MTOHATHIN «MACCOBast 10JISD», «MOJIIPHAS
KOHLIEHTpaUUs», «PaCTBOPUMOCTH)

Haxoxaenue MonekynsipHoi (opMyiibl OpraHMuecKOro BEIecTBa Mo ero
5.8 IJIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B €70 COCTaB, UM 110

MPOAYKTaM CrOpaHHs
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

* Xumus; 10 kmacc. yrinyonenHoe odoyuenue Epemun B.B., Kyssmenko H.E.,
Tepenun B.W. u ap.; nox penakmueit Jlyauna B.B. O6miecTtBo ¢ orpannyeHHON
OoTBeTCTBEHHOCThIO  «JIPODAy»; AxumonepHoe oo6mectBo «M3maTenbcTBO
«ITpocsemnieHue»

* Xumus; 11 xnacc. yrimyonenHoe oOydenne Epemun B.B., Kyzsmenko H.E.,
Hpo3noB A.A., u np.; nox penakmnueit Jiyauna B.B. O0miectBo ¢ orpanndeHHOM
oTBeTCTBEHHOCThIO  «J/[PODAY»; AxnmonepHoe ob6mectBo «M3mareabcTBo
«IIpoceemienre»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. Xumus: 10—11-e knaccel: 3amaunuk / B.B. Epemun, A.A. Jlpo3nos, JI.B.
PomamoB. — 3-e m3xa., crep. — Mocksa: IlpocBemenue, 2025. — 350 c.
2. Xumuda. 10-11 xkmaccel. YrayOn€Huslii ypoBeHb. Pabouass mnporpamMma u
METOAMYECKUE peKoMeHJaluu K ydyeOHukam moja pea. Jlyaumna B. B.
3. Xumusi: 10—11-e xmaccel: yriyOJeHHBIH ypOBEHb: COOpPHHMK 3aj1ad |
ynpaxueHnui: yueoHoe nocobue / C.A. Ilyzakos, B.A. Ilonkos, .B. bapsimiona;
nox pen. C.A. ITyzakoBa. — 7-e u3a., crep. — Mocksa: IIpocsemenue, 2024, —
159 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Poccuiickas BJICKTPOHHAs HIKoJIA: [ caitT]. — URL.:
https://resh.edu.ru/subject/29/10/ (10-ii xnacc).

2. Poccutickast AJIEKTPOHHAS HIKOJIA: [ caiit]. — URL:
https://resh.edu.ru/subject/29/11/ (11-ii xnacc).
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