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HOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMMa mo XMMHUU Ha ypOBHE CPEIHEr0 OO0IIero oOpa3oBaHuUs
pa3zpabotana Ha ocHoBe DemepanpHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit ®denepainuu», TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
benepanbHO oOpa3oBaTeIbHOM IIPOTrpaMMBbl CPEIHETO o01ero
obpazoBanusa(POIl COO), npencrabieHHbix B denepaibHOM TOCyAapCTBEHHOM
obOpazoBarensHoM cTangapre COO, c¢ yuérom KoHmenmmm mpemnogaBaHus
yueOHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoi
denepanvy, peaqu3yIONMX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPAMMBI, |
OCHOBHBIX TMOJNOXKEHUN «CTparernu pas3BUTUsS BocnUTaHus B Poccuiickoi
Oeneparuu Ha nepuo a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHST Ha YpPOBHE YIUIYOJICHHOTO HM3YyYEHHs] 3aHUMAET Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3zoBanus y4amuxcs 10-11 kmaccos.
N3yuenne mnpenmera, peanuzyemMoe B ycioBusAX —AudPepeHIMpOBaHHOTO,
npo@uIbHOrO 00y4YeHUs, NpPHU3BaHO oOecreyuTh o0HEe00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO MOJATOTOBKY BBIMYCKHUKOB IIIKOJIBI, HEOOXOAUMYIO IS
aJlanTaluy UxX K OBICTPO MEHSIOIIKUMCS YCIOBHSIM KU3HU B COLIMYME, a TAaKXKe JUIs
IpOAODKEHNs OOydeHHs B OpraHM3alusX NpodecCHOHATBbHOro 0o0pa3oBaHuUs, B
KOTOPBIX XUMUS SIBJISIETCS] OJTHOM U3 IPUOPUTETHBIX TUCLHUILINH.

B mporpamme mno XMMHUM Ha3HAuYCHHE IpeaMeTra «XUMHSD IOIy4aeT
HOJpOOHYI0  MHTEPIPETaldi0 B  COOTBETCTBUM C  OCHOBOIIOJIArarOUIUMHU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, Colep KaHus,
pe3yabTaToB O0y4YeHUs M TpeOOBaHHM K YpPOBHIO IMOATOTOBKHM BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCS CJIEAYIOIIME BBINOJHAEMbIE MPOrpPaMMON IO
XUMUHU QYHKILIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, pealu3alus KOTOpol obecreunBaeT
MOJIyYeHUE TMPEACTABICHHUS O WENSIX, COJAEp)KaHWM, OOUIel cTpaTreruu
oOyueHus, BOCIUTAHUS U Pa3BUTHs 00yUYaIOIIUXCsl CPECTBAMH IIpeIMeETa,
U3y4aeMOro B paMKaxX KOHKPETHOTO pouis;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpUBaeT
ONpejeieHre: TPUHIMIOB CTPYKTYPUPOBAHMS U TMOCIEI0BATEIbHOCTH
U3y4YeHUs y4eOHOro Marepuana, KOJIMYECTBEHHBIX U KauyeCTBEHHBIX €ro
XapaKTepUCTHK; MOAXOA0B K (DOPMHUPOBAHUIO COJECP’KATEIBHON OCHOBBI
KOHTPOJISI M OLEHKH 00pa3oBaTelbHBIX JOCTHXKEHUH OOydYaromuxcsi B
paMKax HTOrOBOWM arTecTal B (opMe €IUHOTO ToCyJapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Tporpamma fui yrimyOJIEHHOTO U3YUEHUS XUMUU:



e YCTaHABIMBAET HMHBAPUAHTHOE MPEIMETHOE COJAEp)KaHue, 00s13aTeIbHOe
JUIsT W3Y4YeHUsT B paMKaxX OTIEIbHBIX mpoduied, MnpeaycMaTpuBaeTt
pacmpejielieHde W CTPYKTYpUpOBaHHME €ro IO KJaccaMm, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e JaCT MPHUMEPHOE pacmpejesieHne y4eOHOro BPEMEHH, PEKOMEH]IyeMOTo
JUTSL U3yYEHHUSI OTICIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIEAOBATEIbHOCTh H3y4eHHUs Y4eOHOTo
MaTepuaia ¢ y4eToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e AT METOJMYECKYI0O MHTEPIPETAIHIO Ie]e U 3a/1au U3ydeHUs IpeaIMeTa
Ha yIIyOJICHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero o0Opa3oBaHUsA, COJAEPKATEIBHONM XapaKTEPUCTHKU
IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOU
MIpOrpamMMBbl CpeaHero o01ero oOpa3oBaHUs (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), @ TaKK€ C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUA  OOYyYalolerocss 1O OCBOEHUIO
COJIEpKaHus IpeaMeTa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOTrpamMMe IO XUMHUH IPEAyCMOTpeHa
IPEEMCTBEHHOCTh C OOyYe€HHEM XHMMHM Ha YpPOBHE OCHOBHOTO OOLIETo
oOpa3zoBaHus. 3a TpelnelaMd YCTAHOBJICHHOM TNPOrpaMMON TO  XUMHH
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH colepKaHUsl y4eOHOro npeamera
«XUMHS» OCTaCTCs BO3MOXHOCTh BBIOOpAa €ro BapUAaTUBHOM COCTABIISIIOLICH,
KOTOpasi JOJKHA OIPEAENAThCS B COOTBETCTBHHM C HAINPABIEHUEM KOHKPETHOTO
npoduiist o0yueHus.

B cootBercTBUM ¢ KoOHIEeNnTyanbHbMU moJoxeHusMu PI'OC COO o
Ha3HAUCHUW TIpeaMETOB 0a30BOTO W YIUIYOJICHHOTO YPOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOyYEHHsI Ha YPOBHE CpPEIHEro o0Iiero oOpa3oBaHUS
XUMHSI Ha YpPOBHE YIIAyOJICHHOTO U3yUeHHWs HampaBleH Ha pealu3aluio
OPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJYYeHHS  XUMHYECKOIo
oOpa3oBaHMsI B paMKax U3yYEHHs CIECLUAJIbHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCHHUIUIMH B By3aX M OPTaHU3AIMAX CPEIHETO MPOQPECCHOHATHHOTO
oOpa3zoBanus. B 5Toi CBsSI3W u3ydeHUEe NpeaMera «XUMHUSD» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha paclIupeHue ¢ yriayOJeHue TEOpeTHYEeCKOM U
MPAKTUYECKON MOATOTOBKHA OOYYaOIIMXCS, BHIOPABIINX ONPEACICHHBIN MPOQPUITH
oOy4yeHusi, B TOM YHUCIIE C MEPCIEKTUBOM MOCIEAYIOIIEro MOTYYeHHUsSI XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3anusix mpodeccrnoHansHoro oopasoBanus. Hapsmy ¢ atum,
B cBere TpeboBanuii PI'OC COO kx mninaHUpyeMbIM pe3yJbTaTaM OCBOCHHS
dbenepanbHON 00pa30BaTEIBLHOM MPOTPaAaMMBI  CPEAHETO O0O0IIero 00pa3oBaHUS
U3y4eHUe npeaMeTa «XUMHs OPUEHTUPOBAHO TAK)Ke Ha PEllIeHUE 3a1au



BOCIIUTAHUSI U COIMAIBHOIO Pa3BUTHS OOydarolIMXcs, Ha (OPMUPOBAHHE Yy HUX
OOIIEMHTEIUIEKTYaJbHbIX YMEHHM, YMEHUI palmoHalIU3aluu y4eOHOro Tpyda U
OOOOIIICHHBIX  CMOCOOOB  JIESITENIBHOCTH, HWMEIOIUX  MEXAUCIUIUIMHAPHBIM,
HAJIMPEIMETHBIA XapaKkTep.

CocTaBngomuMu mpeaMera «XUMHS» Ha YPOBHE YIIyOJICHHOTO M3YUYCHHS
SBJIAIOTCS YIUIyOJIeHHBbIE Kypchl — «Opranuyeckas xumus» u «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun moaxoa0B K 0T00pY M CTPYKTYpHOU
OpraHu3allid COJEp>KaHUS 3TUX KypCcOB B IporpaMme MO XHUMHH 32 OCHOBY
npuHATel nosioxkeHus PI'OC COO o pazmuuusx 0a30BOro U YyriayOJICHHOTO
YPOBHEH U3YUYEHHUsI IPEIMETA.

OcHoBy conepxkaHus KypcoB «Oprannueckas xumus» u «OOmas u
HEOpraHWYecKass XHUMHS» COCTABJISET COBOKYIHOCTh IPEIMETHBIX 3HAaHUA U
YMEHUH, OTHOCSIIMUXCSA K 0a30BOMYy YpPOBHIO M3YYEeHHS MpeameTa. JTa cHcTema
3HAHMM TI0JIy4aeT OIPENEICHHOE TEOPETUYECKOE JONOIHEHUE, IO3BOJISIOLIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIMK 00bEM  (PAKTOJIOrHUYECKOTO
Matepuana. Tak, Ha yTJIyOJCHHOM YypOBHE HU3Yy4YeHMsI NpeameTa oOecreueHa
BO3MOYKHOCTh 3HAQUUTEJIBHOTO YBEIMYEHHUS O00bEMa 3HAHUM O XUMHUYECKUX
AJIIEMEHTaX U CBOMCTBAaX MX COEIMHEHH HAa OCHOBE PACIIUMPEHUS U YIIIyOJICHUS
IIPEICTABIICHU O CTPOEHUM BEIIECTBA, XUMHYECKOW CBS3M M 3aKOHOMEPHOCTSIX
MPOTEKAHMS PEAKIINI, pACCMATPUBAEMBIX C TOUKH 3PEHUS] XUMUYECKOW KUHETUKHU
U TepMoavHaMuKHu. HM3ydenume mnepumoamdeckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMUMHYECKHUX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAHTOBOMEXAHMUYECKUX TMPEJICTABICHUSAX O CTPOCHHUHM aToMa. XUMHUYECKasi CBA3b
OOBSICHSIETCS] C TOUKU 3PEHMSI SHEPTreTHUECKUX U3MEHEHHUM MpH ¢ 00pa30BaHuU U
pa3pylIeHHH, a TaKKe C TOYKH 3PEHHUs MEXaHU3MOB e¢ 0Opa3zoBaHus. M3yueHue
TUMOB  peakuuil  JgomoJyiHseTcs  (OopMUpOBaHUEM  NpeACTaBiIeHU 00
ANEKTPOXUMHUYECKUX MPOIECCaxX U JIEKTPOJIU3E PACIIIaBOB U PACTBOPOB BEILECTB.
B kypce opranuuyeckoi XUMHUHM TP PACCMOTPEHUU PEAKIIMOHHOM CIOCOOHOCTH
COCIMHECHUN yHeNseTcs 0co00e BHUMAHUE BOMPOCaM 00 JIEKTPOHHBIX I deKTax,
O B3aUMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PeaKuil.

Ocoboe 3HaueHHMe UMEET TO, YTO Ha COJEpPKAHHE KypCOB XUMHUU
YTIIYyOJICHHOTO YPOBHS M3YUYEHUS JJIsI KJIACCOB OMPEeIeSICHHOTo Tpoduist (rJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JONOJHEHUH K oOIeil cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIUSHUE CMEXKHBIE MpeaAMEThl. Tak, Hampumep,
B COJICpKaHUU TpeaMeTa I KJIACCOB XMMHKO-(U3UIecKoro npoduis 0oibinoe
3Ha4YeHUE OYJIyT MMETh AJEMEHThl y4eOHOro marepuaia mo oomied xumuu. [lpu
U3YYEHUHU IMpeAMeTa B JAaHHOM Ciy4yae akIeHT OyJeT ciellaH Ha OOIIHOCTh
METOJIOB TIO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopusi (MOJEKyJsipHas TeopHus B (U3MKE), 3aKOHbI COXpPAaHEHUS



MacCbl U DHEPIUM, 3aKOHbI TEPMOAUHAMUKH, DJIEKTPOJU3a, IPEACTABICHUS O
CTPOECHMH BEILLECTB U IPYTOE.

B TO e BpeMsa B cCOIEpXKaHUM IIpeAMeTa Ui KJIACCOB  XHUMMKO-
ouonoruyeckoro npo¢uias OoNbIIMK yIenbHBIA BeC OyIAeT MMETh OpraHMYecKas
xumus. B 3TOM  cioywae mpemocTaBisieTcs  BO3MOXKHOCTH Uil Ooiiee
OOCTOATETBPHOTO  PAaCCMOTPEHHMS XMMHYECKOW OpraHM3alii  KIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOAAT, K NpPUMEpPY, TaKue
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JMNHJIbI, O€JIKU, YIJIEBOJbl, HYKIECHHOBbBIE
KUCJIOTH U apyrue. [Ipu 3TOM 3HaHMA O COCTaBe U CBOMCTBAX IIPEICTaBUTEICH
OCHOBHBIX KJIACCOB OPraHUYECKHUX BEILECTB CIY)KAT OCHOBOW U1 W3y4ECHUSA
CYILIHOCTH MpoLeccOB (POTOCUHTE3A, AbIXaHUs, TUIIEBAPEHUS.

B nmane QopmMupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYYHBIX METO/IOB [T03HAHUS U OMbITa MPAKTUYECKOTO IPUMEHEHHUS HayUHbIX
3HaHUU H3y4YeHHE MpeaMeTa «XUMHUs» Ha YriayOJICHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYE€OHBIMHM NPEIMETAMH, BXOASIIMMH B COCTaB
npeaMeTHbIX o0racTeil «EcTecTBEHHO-Hay4dHbIE NpeaMeTbl», «MareMaTtuka u
uH(popmaTKa» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wuzyyeHun ydeOHOro mnpeaMeTa «XUMHUS» Ha YIIyOJICHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeJHEro obmiero oopazoBaHus (Ha 6a30BOM
YPOBHE), 3aJa4yeil MepBOCTENEHHON 3HAYMMOCTHU SIBIIsIETCA (DOPMUPOBAHHE OCHOB
HAyKW XUMHUHM Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJHOT'O U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpHI. Pelienue
TOM 3aJayd Ha YrIyOJCHHOM YpOBHE H3YYEHHs MpeAMeTa IpeArnoiaraet
peanu3anuio Takux LeneH, Kak:

e (opmMupoBaHME TMpEACTABICHHI: O MaTEpUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSAX U NO3HABAEMOCTH SIBJICHUM MTPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €¢ BeAyllell poiau B oOecrneueHuu
YCTOMYMBOIO  pa3BUTHsI  4YEJIOBEYECTBA: B  pPELIEHUH  IpodiieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, B pPa3BUTUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTE€pPUaJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00€eCIeYeHUN PALMOHAIBLHOTO MPUPOIOIOIb30BaHUsA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIeH KyJIbTYphl YEJOBEKa, a TaKKe HKOJIOTMYECKU
00O0CHOBAaHHOT'O OTHOUIEHHSI K CBOEMY 3/I0POBBIO U IIPUPOIHOM Ccpee;

e OCBOCHME CHUCTEMBbl 3HAHUW, JIeXKAIMX B OCHOBE XHUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: PyHIaMEHTaIbHBIX
MOHATUH, 3aKOHOB M TEOPUM XUMHHM, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMHM BEIIECTBA HAa pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEPMOJMHAMUYECKMX U
KMHETUYECKUX 3aKOHOMEPHOCTAX INPOTEKAHUSA XMUMHUYECKUX PEAKLHM, O



XUMHUYECKOM PaBHOBECUU, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIIHX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJCTBA;

dbopmupoBaHue y oOy4Jaronmxcs OCO3HAaHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTU CHCTEMHBIX XHMHMUYECKHX 3HAHUM JUIsI OOBSICHEHUS
KJIFOUEBBIX MW M mpoOJieM COBPEMEHHOM XUMHH, A OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUM, UMEIOIINX E€CTECTBEHHO-HAYUYHYIO MPUPOAY;
rPaMOTHOTO PEIICHUS MPOOJIEM, CBSI3aHHBIX C XUMUEH, MPOrHO3UPOBAHUS,
aHaJIKM3a U OLEHKH C TO3UIUN SKOJOTUYECKON 0€30MaCHOCTH MOCIIEICTBUN
OBITOBOM M TMPOM3BOJICTBEHHOW JEATEIHLHOCTH YEJOBEKa, CBSI3aHHON C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  IepepaboTKo
BEILECTB;

yrayOjieHue  NpeACTaBICHUMM O  HAy4YHBIX  METOAAaX  IO3HAHMS,
HEOOXOJUMBIX [IJIsi MPUOOpPETEHUST YMEHHM OpUEHTUPOBATHCA B MHPE
BEIIECTB M OOBSICHEHUS XUMHUUYECKHX SBJICHUN, MMEIONIMX MECTO B
MPUPO/JIC, B MPAKTUYECKOM IESITEILHOCTH U MOBCEIHEBHOM JKU3HHU.

B muane peanuzanuu MEpBOOYEPEIHBIX BOCHHUTATENBHBIX W Pa3BUBAIOIIMX
(GyHKIIUN 1ETOCTHOM CHUCTEMBI CpeIHEro oO0Iero oopa3oBaHUsl MPU HU3YUCHUU
npeaMera «XHUMHsS» Ha  YIIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTh
IpUOOPETAIOT TaKue 1IeNIN U 337a4H, KaK:

BOCIIUTAHWE YOEKICHHOCTH B TIO3HABAEMOCTH SIBJICHUU TPHUPOJIBI,
YBOKEHHUS K TIPOILIECCY TBOpPYECTBA B 00JIACTH TEOPETUYECKUX U
MPUKIIAJIHBIX HCCIEIOBAHUN B XUMHH, (HOPMUPOBAHHWE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAllMM K OOYYEHUI0O W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO M  CaMOBOCIMTAaHUIO  HAa  OCHOBE  YCBOCHHS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIIBHBIX WHTEPECOB, UHTEIICKTYAbHBIX U TBOPUECKUX
criocoOHOCTe oOydwaronuxcsi, (HOpMUpPOBaHME y HHUX CO3HATEIBHOTO
OTHOIIEHUSI K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON MpodeccCuoHanbHON U 00I11IeCTBEHHON IESATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3J0POBbIO U TMOTPEOHOCTH B
3I0pOBOM 00pase XKU3HH;

dbopMupoBaHHEe YMEHUHW W HABBIKOB Pa3yMHOTO MPHUPOONOIb30BAHMSI,
pPa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, MPUOOPETEHUE OTbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUYECKOHN JIESITESIbHOCTH.

OO1ee YnCI0 9acoB, MPEyCMOTPEHHBIX I U3YYCHHS XUMHH Ha YrIIyOJICHHOM
YpOBHE CpeaHero obimiero oopaszoBanusi, cocraBmsier 204 dacos: B 10 kimacce —
102 gaca (3 yaca B Hegemo), B 11 kinacce — 102 vaca (3 gyaca B HeZeI0).



COJAEPKAHUE OBYYEHUA
10 KITACC

OPT'AHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKOIl XUMMH.

[IpenMer wW 3HayeHHWE OpPraHWYECKOM XWMHM, MPEACTABICHHE O
MHOT000pa3uy OPraHUYECKUX COCAMHEHU.

DNEeKTPOHHOE CTPOEHHWE aTroMa YIJepo/a: OCHOBHOE M BO30YXKICHHOE
COCTOsIHUSI. BajleHTHbIE BO3MOKHOCTH aToMa yryiepoja. XHMHYECKas CBS3b B
OPraHUYECKUX COEAUHEHMSIX. Tumbl THOPUAM3ALMM AaTOMHBIX  oOpOuTanen
yraepojia. Mexanusmbl 00pa3oBaHMs KOBAICHTHON CBSA3M (OOMEHHBIA U JIOHOPHO-
aKLENTOPHBINA). THUIBI TEpeKphIBaHUS AaTOMHBIX oOpOuTaned, G- U TM-CBS3U.
OpnuHapHasi, 1BOMHAsE U TpoitHas CBsi3b. CrocoObl pa3phiBa CBSI3€ B MOJEKYJax
opraHuueckux BemlecTB. I[loHsTHe O CBOOOAHOM pajnukaie, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHuss opraHuueckux coeauHeHut A.M. bytiepoBa wu
COBPEMEHHBIE MPEACTABICHHS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OpraHUYeCKUX CcoeAuHEHU. MOJIeKyJIsIpHbIE UM CTPYKTYpHBIE  (DOPMYIIBL.
CrpykrypHble (QOpMysbl pa3IUYHBIX BHUJOB: PpPa3BEpHyTas, COKpaIlCHHAas,
ckenetHass. M3omepus. Buasl u3oMepuu: CTPYKTypHas, IMPOCTPAHCTBEHHAS.
OnextpoHHbIe YGDEKTH B MOJICKYJIaX OPraHUYECKUX COCAMHEHUHN (MHIYKTUBHBIN
Y ME30MEPHBI 3P PEeKThI).

[IpencraBnenre o kiaccudUKalMu oOpraHudeckux BeniecTB. [loHatue o
byHKunoHaIbHOM rpymnmne. ['omonorus. I'omonoruueckue psabl. CucremaTuyeckas
HoMeHKkatypa opranudeckux coemuHenuii (IUPAC) u TpuBHaibHbIe Ha3BaHUS
OTZIEJIbHBIX MTPEACTABUTEIICH.

OcobenHoct U KiaccUUKAIMs OpraHUYeCKUX peakuuid. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPTaHUYECKOU XUMUHU.

OKCNEepUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BEIIECTB M WX MPEBpalllCHUMN:
O3HAKOMJICHHE C O00pa3llaMd OpPTaHMYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OMNbBITHI MO MPEBPAIICHUIO OPraHUYECKHX BEIIECTB MNpPU HArpeBaHUU
(nnaBreHue, OOYIJIMBAaHME W TOPEHUE), KOHCTPYUPOBAHHUE MOJENIEH MOJEKYII
OpraHUYeCKUX BEIIECTB.

YriaeBoaopoanl.

Ankanbl. ['oMosiornueckuii psii ankaHoB, odmas Gopmysa, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, Sp -
ruOpuan3aiusi aTOMHBIX OpOWTaNei yriiepoaa, o-cBsizb. DU3MUECKHE CBONCTBA
AJIKAHOB.



XHWMUYECKHE CBOWCTBA aJKAHOB: PEAKIMU 3aMEILICHUs, W30MEpU3alnu,
JETUAPUPOBAHUS, IUKIN3ALNHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEAKINI PAIMKaJIbHOIO 3aMEILICHHUS.

Haxoxnenue B mpupojie. CriocoObl MoTyueHus U MPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas hopmyna, HOMEHKIATypa U u3omepusi. OCOOEHHOCTH
CTPOEHUS M XHUMHUYECKUX CBONCTB MalbIX (IMKJIONPONAaH, IUKIOOYyTaH) W
OOBIYHBIX (IIUKJIONEHTAH, IUKJIOreKcaH) IukiIoaikaHoB. CrnocoObl MOMydeHus u
PUMEHEHUE [TUKIOATKAHOB.

Ankenbl. ['oMonoruueckuii psj ajJkeHoB, oOmasi Gpopmysa, HOMEHKIATypa.
DIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOGHHE MOJCKYN aiKeHOB, Sp>-
ruOpuan3anysl aTOMHBIX opOuTaneil yriaepona, o- U m-cBs3u. CTpPYKTypHas M
reoMeTpudeckas (mmc-TpaHc-) wu3oMepus. DuU3MUECKHME CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUHMH MPUCOCAUHEHUS, 3aMEIICHUS B O-TIOJIOXKEHHUE
IIpU JBOWHOW CBS3M, NMOJMMEpH3aUMU U oKucieHus. [IpaBwiio MapkoBHHKOBA.
KauecTBeHHbIE peakuny Ha ABOWHYIO CBsA3b. COCOOBI MONY4YEHHsI U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaanueHoB (CONPSKCHHBIE, N30JIMPOBAaHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHUS U XMMHUYECKUX CBOMCTB
CONMpsDKEHHBIX  nueHoB, 1,2- wu  1/4-npucoenunenue.  Ilomumepuzanus
CONMPSKEHHBIX TUeHOB. CriocoObl MOMyYeHHs U IPUMEHEHUE alKaJUEHOB.

Ankunbl. ["'oMosioruyeckuil psij ankMHOB, 001Iast popMmysia, HOMEHKIIATypa U
U30MepHsl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuan3aius aTOMHBIX opOutaneit yriepona. dusmdeckue CBOWCTBA AJTKUHOB.
XHWMHMYECKHE  CBOMCTBA:  pEAaKIMM  NPUCOCAWHEHUs,  JAUMEpHU3alUU WU
TpUMepH3aluu, oKucieHus. KuciorHele cBOWCTBa aJKMHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peaKMy Ha TPOUHYIO CBsA3b. CIIOCOOBI MOTyYEeHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatudeckue yrieBoAopoasl (apeHbl). ['omMojorudeckuit psiag apeHos,
obmiast popmyina, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJIEKYJIbl OeH30a. PU3NYecKre CBOMCTBA apeHOB. XHUMUYECKHE
CBOICTBa O€H30J1a M €ro rOMOJIOTOB: PEaKIMK 3aMeleHUsI B OEH30JIbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paJvKalle, PEaKIUH MPUCOCIUHEHUS, OKUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBinenne 00 OpPUEHTUPYIOIIEM JCHCTBUU 3aMECTHTENICH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpE aJIKWIbHBIX paJUKalIoB, KapOOKCHIBHOM,
TUJAPOKCUIIBHOM, aMWUHO- M HUTPOTPYMIbl, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoiia. [lomumepuzanus ctuposa. CrnocoObl MOMydeHUs: U
IPUMEHEHUE APOMATUYECKUX YTIEBOJAOPOJIOB.

[Ipuponnsliii Ta3. [lonyTHbie HedTAHBIC Ta3bl. HedTh U €€ mpoucxoxaeHue.
KameHnHsIil yronb u npoaykTel ero nepepadotku. CrnocoOsl nepepadoTku HedTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUH, KaTAIUTUYECKHI), pU(POPMUHT, MUPOIU3.
[TpomykThl mepepaboTKu HEPTH, NX TPUMEHEHUE B IPOMBINIJICHHOCTH U B OBITY.

['eHeTHUeCKast CBA3b MEXAY Pa3IMUYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DIJIEKTPOHHOE CTPOEHUE TaJOTeHIPOU3BOAHBIX YTIIEBOJAOPOIOB. Peaknuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYyNNy, HUTPOTPYIY, I[[UAHOTPYIIIY,
amuHorpymnmy. JleiicTBue Ha TaJOreHIPOU3BOJHBIE BOJHOTO M CIIMPTOBOTO
pacTtBopa mieno4yd. B3anmonelcTBUE AUTAIOTEHAJKAHOB C MATHHUEM M IIUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnonws3oBanue
rajoreHNpPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHHKE W TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJAbl HW3YYEHHUsI BEIIECTB U WX MPEBPAILCHUI:
u3yueHue (HU3NYECKUX CBONCTB YIJIIE€BOJAOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yriaeBoJAOpPOJOB PA3IUUYHBIX KIACCOB (OOecIBeUyMBaHWE OpOMHOUN WM
MOJHOW BOJBI, PacTBOpa IE€pMaHraHata Kajausi, B3aUMOJICHCTBUE AallETUJICHA C
aMMHa4HBIM pPacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApyXKEHUE
yriaepoja M BOAOPOJa B OPraHMYECKHUX BEIIECTBaX, MOJYyYEHHUE HSTHIECHA H
U3Y4YEHUE €ro CBOMCTB, o3HaKoMJieHHEe ¢ koyueKuusaMu «Hedtb» u «Yrompy», c
oOpasllaMM IUTaCTMAacC, Kay4yKOB U PE3WHBI, MOJEIUPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB M FaJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaep:xkamue opraHnyecKue CoeAUHEHM .

[IpenenbHble OgHOATOMHBIE CHHUPTH. CTpoeHHE MOJEKYyJl (Ha MpuMmepe
MeTaHosia W 23TaHoja). ['omonorumueckuii psig, obmas Qopmyna, u3OMepus,
HOMEHKJIaTypa U  kiaccudukanus. Du3MYECcKHe CBOWCTBA  MPEACIbHBIX
OJIHOATOMHBIX CIUPTOB. BoaopoaHbie CBA3M MEXKIYy MOJEKYJaMU CHOUPTOB.
XUMUYECKHE CBOMCTBA: pEakMU 3aMEILICHUs, Jeruaparaiuu, OKHUCJICHUS,
B3aUMOJICHCTBUE C  OpPraHMYEeCKMMH W  HEOPraHUYECKUMU  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[eMCTBUE 3TaHOIA U METAaHOJIA
Ha opraHu3M yenoBeka. CrnocoObl TOJYYEHHS] U MPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEeHKIaTypa U u3omepus. OcoOeHHOCTH (PU3NYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — STHICHIIUKOAb W riulepuH. dusnueckue u
XMMHUUYECKUE CBOMCTBA: PEAKIMU 3aMEILCHHS, B3aUMOJIEUCTBUE C OPTaHUYECKUMHU
U HEOPraHUYEeCKUMH KHCJIOTaMHM, KAyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. IIpencraBienne o MexaHuU3Me peakUil HYKJICO(PUIBHOIO 3aMEUIeHUSI.
JeiictBue Ha opraHu3Mm uyesjoBeka. CnocoObl TMOMy4YeHUS] U MPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHME MOJEKYJbl, B3aMMHOE BIUSHHE THAPOKCOTPYNIbl H
oenzonpHOrO snapa. dusnueckue cBoicTBa (eHona. OCoOOEHHOCTH XUMHUYECKHX



cBOMCTB (eHnosa. KauecTBeHHble peakuuu Ha ¢eHosn. ToKCMYHOCTh (eHoa.
Crnioco6s1 monyueHus u npumeHenne ¢enona. Genondopmanpaeruasas cMoia.

KapOGoHuiibHbIE COETMHEHUS — aJIBJIETUABI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW TpymIibl. ['OMoNOorudyeckue psiabl albJIeTHAOB U KETOHOB, OOIIast
dbopmyna, uzoMepuss U HOMeHKIaTypa. Du3nyeckue CBOMCTBA aJbICTHIIOB H
KETOHOB. XMMHWYECKHE CBOWMCTBA  QIBJACTHIOB W  KETOHOB:  pEaKUUU
npucoeauHennsa. OKHUCIIEHUE albJeruI0B, KAYECTBEHHbIE PEAKIIMKM HA AJIbJETH/IbI.
CriocoObl OJTy4eHHs ¥ IPUMEHEHUE abJETHI0B U KETOHOB.

OIHOOCHOBHBIE TIpeIeIbHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOSHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30oMepusi 1 HoOMeHKkIaTypa. Pu3nyeckue CBOMCTBa
OJTHOOCHOBHBIX IMpeNeIbHbIX KapOOHOBBIX KHUCIOT. BoAopoaHbie CBS3M MEXIy
MOJIEKYJIaMHU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuust STEepUPUKALMHM, PEAKIUU C YYACTHEM YTIEBOJOPOAHOrO pajHKaia.
OcoOEeHHOCTH CBOMCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT — CIIOKHBIX 3(upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HENPEIENbHBIX M apOMaTHUECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCIJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTE€ApUHOBAas, NAJIbMUTHUHOBAs, OJIEMHOBAs, JUHOJEBAS,
JuHONIeH08as KUCH0Thl. CocOOBI MOTyYeHUsI U MPUMEHEHHE KapOOHOBBIX KUCIOT.

Crnoxunbie 3¢upsl. ['omonoruyeckuii psig, oOmias dopmysna, H30OMEpHS H
HOMEHKJIaTypa. PU3NUECKMEe U XHUMHYECKHUE CBOWCTBA: THUIPOJINA3 B KHUCIOH U
IIEJIOYHOM CpeIe.

Kupsi. Ctpoenue, pu3zndeckue 1 XuMUYECKUE CBOMCTBA )KMPOB: THIPOJIU3 B
KHCJION U 1enoyHoi cpene. OCOOEHHOCTH CBOMCTB KMPOB, COJAEPKAIINUX OCTATKU
HEIPENENIbHBIX KUPHBIX KACIOT. JKUpBI B IPUPOJE.

MpL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOILIEE IEHCTBHE.

OOwas xapakTepucTuka yrieBoaos. Kinaccudukanus yrieBogoB (MOHO-, AM-
U nojucaxapuiel). MoHocaxapuabl: TJOK03a, (pYKTO3a, Tajakro3a, puodo3a,
ne3okcuprubo3a. Ou3nyeckre CBOWCTBA M HAXOXKJEHUE B npupoje. PoTOCUHTES.
XHUMHYECKHE CBOMCTBA TIIFOKO3bI: PEaKlUU ¢ Y4aCTHEM CHUPTOBBIX U alIbJAECTUIHOU
Ipynn, CIOMPTOBOE U MOJIOYHOKHUCIOE OpoxkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B JKU3HEACITEIBHOCTU OpraHu3ma. /ucaxapuiapl: caxapo3a, MajabTo3a U
JakTo3a. BoccraHaBmMBaromye U HEBOCCTaHABIMBAKOIIME aucaxapubl. ['uaponns
nucaxapunoB. Haxoxnenue B npupoae u npuMenenue. [lomucaxapuael: kpaxmadn,
INIMKOTEH W 1esuiroio3a. CTpoeHue MaKpOMOJEKyJ Kpaxmania, IJIMKOI€Ha H
neJuTroNo3bl.  dDu3nuecKkre CBOMCTBA Kpaxmalla M LEJUTIOJI03bl. XUMHYECKHE
CBOMCTBa Kpaxmajia: THJIpOJIM3, KaueCTBEHHAasl peakuus C HOAOM. XHMHYECKUE
CBOMCTBA IIEJUIIOJIO3BI: THAPOJU3, MOydeHue 3(pupoB 1emntono3sl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIIK).



OKCHEpUMEHTAJIbHbIE METOJbl M3YyYEHHUs BEIIECTB M HUX NPEBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AUMOJCHCTBHE 3TAHOJIA C HATPUEM,
OKHCJIEHUE 3TUJIOBOTO CHHUPTA B aJIbJEIH]l Ha PAacKaJCHHOM MEIHON MpOBOJIOKE,
OKHCIIGHHE STHJIOBOTO CIIUPTa AUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMAaTEPHANIOB), KA4yeCTBEHHBbIE pEaKIMU Ha alpAeruibl (C THAPOKCHIOM
nuammuHcepeopa(l) wu  ruapokcuaom  Mmenu(Il)), peakums ramMIepuHa €
rugpokcuiom Mmeau(ll), xumuueckue CBOMCTBa pacTBOpa YKCYCHOW KHUCIIOTHI,
B3aMMOJEICTBHE pacTBOpa INIOKO3bl ¢ ruapokcuaoM Meau(Il), B3ammoneiicTeue
Kpaxmala ¢ MOJ0M, PEUICHHE AKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMaM «CIHupThl U
denomns», «KapOonoBbie KUCIOTHI. COXKHBIE YPHUPBD.

A30Tco/iep:Kalye OprannyecKue coeJuHEeHusl.

AMUHBI — OpraHMYecKHUe MPOM3BOAHBIE aMMuaka. Kiaccudukaims aMUHOB:
anudaTtuyeckue M apoMaTHUUECKHE; IEpPBUYHbIE, BTOPUYHBIE M TPETUUHBIE.
Crtpoenue moinekyn, obmas (popmyrna, u3oMepusi, HOMEHKIATypa U (pU3uYecKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aiM(PaTHUECKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJIKWJIMPOBAHUE, B3aMMOJEHCTBUE NEPBUYHBIX aMHUHOB C a30TUCTOW KHCIIOTOM.
Conu anKuIaMMOHHUS.

AHWIMH — TpeACTaBUTENIh AaMHHOB apomaTuueckoro psgaa. CrtpoeHue
aHWIMHA. B3anMHOe BIMsSHUE TPYMIT aTOMOB B MOJIeKyJe aHmInHa. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHWiIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUsI U TpUMeHeHue anudarnyeckux amMuHoB. llomyueHue aHuiIMHA U3
HUTPOOEH30a.

Amunoxkucnotel. Homenknarypa n nuzomepust. OTaenbHbIe TPEACTABUTENN O
AMUHOKHCIIOT:  TJIMIUH, anaHuH. Duznyeckue CBOHWCTBA  aMHUHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMHHOKHUCIOT Kak aM(OTEpHBIX  OpPraHH4eCKHX
COCMHEHHUM, peakuus TIOJIMKOHJEHCAIlMK, O0pa30BaHHE TENTUIHONW CBS3U.
buonornueckoe 3HaueHne aMUHOKHUCIOT. CHHTE3 U THIPOIN3 MIENTHIOB.

benku kak mpupomHsle mommumMepbl. [lepBudHasi, BTOpUYHAS M TpEeTUUHAS
CTpyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: THUIPOIM3, JCHATypalus,
KayeCTBEHHbBIE PEAaKIIUU Ha OEIKU.

OKCIIepUMEHTANIbHBIE METOJbl M3Y4YEHHUS BELIECTB W HX MPEBPALICHUIA:
pacTBopeHHe OEJIKOB B BOJIE, JCHATypalusi OENKOB NpHU HArpeBaHWH, IBETHHIC
peakuu Ha OeNKU, pelIeHHe SKCIEPUMEHTABHBIX 3a/1ad M0 TeMaM
«A30TCozep)Kalllue  OpraHUYecKHe  COCAUHEHMS» U «Pacno3naBanue
OpPTaHUYECKUX COCTMHECHUI.

BbicokoMoJIeKyISIPHbIE COEIUHEHUS.

OCHOBHBIE TOHSTUS XUMHU BBICOKOMOJIEKYJISIPHBIX COCTWHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALIMH, CPEIHSS MOJIEKYJIIpHast



Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJSIPHBIX COEOUHEHUN —
MOJIMMEPU3ALUS U MIOJIMKOHICHCALIHSL.

[Tonumepubie wmatepuanbl. [lmactMacchl  (MOJMATHIICH, MOJUIMPONHIICH,
MOJIUBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETAKPUIAT, MOJIUKApOOHATHI,
noJIMATUIICHTEpePTasar). Y TUIH3aus 1 nepepadoTKa MIacTHKA.

DIIacTOMEPHI: HaTypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIEIK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
3JIEKTPONPOBOIAIINE TOJIMMEPHI, OnopasaaracMple MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB U HUX MPEBpalllCHUMN:
O3HAaKOMJICHUE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEUICHHE OHKCIEPUMEHTANBHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuéTHble 3a1aumn.

HaxoxaeHue MOJNEKYJISIpHON (QOpMyJbl OPraHUYECKOro COCIUHECHUS TI0
MAaCCOBBIM  JIOJIIM  JJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HAXOXKICHUE
MOJIEKYJIIPHON  (POPMYJIBI OpPTaHMYECKOTO0 COEAMHEHUsT Mo Macce (00bemy)
MPOJIYKTOB CrOpaHus, MO KOJMYECTBY BemecTBa (Macce, 00bEMY) MTPOIYKTOB
peaKkIMu W/WIM HUCXOJHBIX BEIECTB, YCTAHOBJICHUE CTPYKTYpHOU (POpMYIIbI
OpraHUYECKOTO BEIIECTBA HAa OCHOBE €ro XUMHYECKUX CBOMCTB WJIM CIIOCOOOB
MOJy4YECHUs, OMNPENCIICHUE JOJU BbIXOJA MPOAYKTA PEAKIMU OT TEOPETUYECKU
BO3MOKHOTO.

MexrpeaMeTHBIE CBS3H.

Peanusanust MeXnpeaMETHBIX CBA3EH IPU U3YYEHUH OPTAHUYECKONW XUMHUH B
10 xiacce OCyIIECTBISIETCA 4Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTEeCTBEHHO-
HAay4YHBIX TIOHSATUM, TaK U TIOHATUM, TPHUHITHIX B OTACJIBHBIX MpEeAMETax
€CTECTBEHHO-HAYYHOTO [HKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHbIN (paKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHajlu3, CHUHTE3, Kiaccudukauus, HAONIOJEHUE, H3MEpEHUe,
SKCIIEPUMEHT, MO/I€JIb, MOJACIUPOBAHHUE.

@®usuka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, MOJEKYJIa,
DHEPTreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIUYUHBI, €IUHUIIBI M3MEPEHUs, CKOPOCTb, JHEPTHf,
Macca.

buomorus: kieTka, opraHum3M, OJKOCHCTeMa, Owmocdepa, MeTabO0IH3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBIN U TeTepOoTPOdHBIN TUIT MUTAaHUS, OPOKEHHE,



doTocuHTe3, IbIXaHWE, OENKH, YIJICBOABI, KHPBI, HYKICHHOBBIE KHCIOTHI,
(bepMeHTHI.

[eorpadus: mone3Hble HCKOIAEMbIE, TOILTUBO.

TexHONOTHSI: THUIIEBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIIHE CPEJICTBA, MATEPUAITBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KUIIACC

OBIIIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CoctaB aTOMHBIX siiep. XUMUYECKUH 3iieMeHT. M3oTonel. CTpoeHue
ANIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIE UHCIA. DHEPreTHYECKUE YPOBHHU U
noaypoBHHU. AToMHbIEe opOuTanu. Knaccudukanuss XMuMUYECKUX JIEMEHTOB (s-, P-,
d-, f-snmementsl). PacmpenencHue 5SJIEKTPOHOB IO aTOMHBIM — OpPOMTAISIM.
DOneKkTpoHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXICHHOM COCTOSIHUM, DJICKTPOHHBIC KOH(UTypalud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[Tepuoguueckunii 3akoH U [leproanueckas cUCTEMa XUMUYECKUX 3JIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NMEepUOANYECKOrO 3aKoHA M Ileprogmyeckord CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPHUEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CIIOXHBIX BEIIECTB IO Tpynmam ¢ MepuojaM. 3HAYEHUE
nepuoandeckoro 3akona /(.M. Menneneesa.

XuMHueckass CBs3b. Buabl XUMHUYECKON CBSI3M: KOBaJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHnu3mbl 0Opa30BaHUS KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEPTUs U JIMHA CBs3U. [[0JIIpHOCTD, HAIPABICHHOCTH U
HACBII[aEMOCTh KOBAJICHTHOW CBsi3u. KpartHele cBaA3u. Bopoponnas CBA3b.
MexMOoNeKyIIpHbIE B3AMMOICUCTBUS.

BajleHTHOCTP W BaJICHTHbIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMEpe COEANHEHUN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHrie 0 KOMIUIEKCHBIX coequHeHHsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBarenb, JUTAHIbI. 3HAUYCHHE KOMIUICKCHBIX COEAMHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MOJEKYJISIPHOTO UM HEMOJEKYJISIPHOTO  CTpOE€HUs.  Tumbl
KPUCTALUTMYECKUX PEIICTOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucrteMax. Mcrtuanabie pactBopsl. [Ipencrasienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIpaXEHHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0Jisl BEIIECTBa B pacTBOpe, MOJsIpHasi KOHUEeHTpauusa. HacelleHHble u
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucranioruaparsl.



Knaccuduxkanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHUA OTACJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukainums XuMHUUecKUX peakuuid B HEOPTraHUYECKOW M OpraHuYecKou
XUMHUHU. 3aKOH COXPAaHEHHUSI MAacChl BEIIECTB; 3aKOH COXPAHEHUs U IMPEBPAILCHUS
HHEPTUU MPU XUMHUYECKUX peakiusax. TemnoBbie 23PpGeKTbl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKOU PEAKITH, €¢ 3aBUCUMOCTh OT Pa3IMIHBIX (PAKTOPOB.
['oMOreHHbIE U Te€TEPOTreHHbIE peakun. KaTtanns u katain3aTopsl.

OO6patumMble U HeOOpaTUMBbIE peakuu. XUMHUeckoe paBHoBecue. KoHcTanTa
XAMHUYECKOTO paBHOBeCHs. PaKTOpPBI, BIUAIOIINE HA MOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINUX B
peakuuu. [Ipunmun Jle [laTense.

Onextponutnyeckas aucconuanusi. CuibHbIE U CJIa0ble  AJIEKTPOJIUTHI.
Crenenp auccounanu. Cpela BOIHBIX PAacTBOPOB: KHUCJIOTHAsl, HEWTpaJbHAas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus comneid. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTeneHb  OKHCIICHUS.
Oxkucnurtenb M BoOccTaHOBUTENb. IIpolecchl OKHUCIEHUS W BOCCTAHOBIICHHS.
BaxHelme OKUCIUTEIM U BOCCTAHOBUTENIH. MeETOJ SJIEKTPOHHOrO OanaHca.
DJIEKTPOJN3 PaCTBOPOB U PACIIIIABOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB M WX MPEBPALICHUN:
pa3oKEHUE IIEPOKCHAA BOAOPOJA B IPUCYTCTBUM KaTallU3aTopa, MOJAEIHU
KPUCTAUTNYECKUX PEMICTOK, MPOBEJICHUE PEAKIMii HOHHOTO 0OMEHa, OTpeeieHue
Cpeapl PacTBOPOB C MOMOIIBI0 HMHAMKATOPOB, HU3YYEHUE BIUSHUS PA3JIUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOM pEaKkuuu ¢ TMOJIOKEHUE XHUMHYECKOTO
paBHOBECHUSL.

Heopranuuyeckasi xummusi.

[Tonoxenne HemeramioB B llepuoguueckon  cUCTEME  XMMHYECKUX
anemenToB J[.M. MeHneneeBa u 0COOEHHOCTH CTPOCHUSI MX aTOMOB. Dusndeckue
CBOMCTBA HEMETAJIOB. AJJTIOTPOIHS HEMETAUIOB (Ha MPUMEpPEe KUCIOPOJia, CEpHI,
dbocdopa u yriepona).

Bonopon. Ilonydyenue, ¢uzmdeckre U XMMUYECKHE CBOMCTBA: PEAKIMHU C
METaJUlaMd M  HEMETAJUlaMH, BOCCTAaHOBUTENIbHBIE CBOMCTBA. [ Wapuusl.
TonnvuBHBIE 2JIEMEHTBHI.

["anorensl. HaxoxaeHue B mpupojie, CocoObl MOydeHUs, (puznueckue u
XMMHUYECKUE CBOMCTBA. ['anoreHoBogopoibl. BaxkHeime KUCIOpOACOAEpKaIne
COCIMHEHUS TajoreHoB. JlabopaTopHbIe ¥ MPOMBINIIICHHBIE CIIOCOOBI MOTYYEHUS
rajgoreHoB. [IpyuMeHneHre raoreHoB U uX COEAMHECHU M.



Kucnopon, o3on. JlabopaTopHble W TPOMBIIUICHHBIE CIOCOOBI MOJYyYEHHUS
kucinopoaa. OU3NUECKUe U XMMHUUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxnenue B Tmpupojse, CHOCOOBI TOMydeHUs, (PU3NUECKHE W
xumuueckue cBoiictBa. CepoBogopon, cynbhunbl. Oxcun cepsi(IV), oxcun
cepbl(VI). Cepuucras m cepHas KHUCIOTHI M WX coiu. OCOOCHHOCTH CBOWCTB
CepHO KUCIOThI. [IprMeHeHne cepbl U €€ COETMHEHU.

A3zor. HaxoxneHue B mnpupone, crnocoObl TONy4YeHHs, (U3HYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHMAK, HUTpUIbI. OKCUIBI a30Ta. A30THCTast U a30THAs
KHUCJIOTHI U X coiu. OCOOEHHOCTU CBOMCTB a30THOM KUCHOTHI. [IpruMeHeHue a3oTa
U €r0 COeIMHEHUN. A30THBIE YJOOpEHMUSL.

®ocop. Haxoxnenue B mpupoae, CrnocoObl MOJNyuyeHUs, (U3NYECKUE U
xumudeckue cBoictBa. Dochuasl u dochun. Oxcunbl docdopa, dochopHas
kuciora u e¢ conu. Ilpumenenue dochopa u ero coemunenuit. dochopHbie
ya0OpeHus.

VYrinepon, HaxoXAeHME B Ipupone.  AJUIOTPOIHBIE  MOAU(PUKAIIH.
dusnueckue M XHUMUYECKHME CBOMCTBAa MPOCTHIX BELIECTB, 00pa30BaHHBIX
yraepogoM. Okcua yraepona(ll), oxkcun yrinepoma(IV), yronapHas Kuciora u ee
COJIM. AKTHBUPOBAHHBIA Yrojb, aacopouus. dymiepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKH. IIpriMeHeHne MpoCThIX BEUIECTB, 0OPA30BAHHBIX YIJIEPOIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupoje, crocoObl MOdMydeHus, (Gu3andeckue u
xumuyeckue cpoiictBa. Okcun kpemHus(IV), KpemHHeBas KUCIOTa, CUIUKATBHI.
[IpuMeneHne KpeMHUs U €ro coenuHeHnH. CTEKIIO, €r0 NMOIYyYEHNE, BUIbI CTEKIIA.

[Tonoxenne MetamwoB B Ilepuoanyeckon cCUCTEME XUMHUUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOSHUSI DJICKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OO1me
¢uznyeckue cBoicTBa MeTaioB. IIpuMeHeHue MeTamioB B OBITY M TEXHUKE.
CnuiaBbl METAJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampsokeHUH  MetaiioB.  OOmume  crocoObl
MOJIyYeHUS METaJlIOB: TUAPOMETAILTYPTHs, NUPOMETAJLTYPrusl,
anekrpomeraiutyprusi. Ilonatue o koppos3un MetaysioB. CrnocoObl 3allUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MetauioB |A-rpynmel Ilepuogunyeckoit cuctemsl
XUMHUYECKUX OJJeMeHTOB. Harpuit wu kanuii: mnodydeHue, (QU3HMYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

O6mast xapakrepuctuka metawioB |IA-rpynmer [lepuoandeckoii cuCTeMbI
XUMHUYECKUX JJIEMEHTOB. Maruuii M KanblMid: TOJydeHHe, (PU3NYECKUEe U
XUMHUYECKAE CBOMCTBA, NPHUMEHEHUE MPOCThIX BEUIECTB M HX COEIUHEHUHN.
JKecTrocTh BOJIBI M CITOCOOBI €¢ YCTpaHEHUS.



ATIOMUHMI: NTOTy4YeHue, puandyeckue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBA M €ro coeauHeHuH. AM@OTepHble CBOMCTBAa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIEKCHI ATFOMUHUSA.

OOmast xapakTepHCTHKAa METAUIOB 1Mo0o4YHbIX noarpymnm  (b-rpymm)
[Ieproan4eckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKne U XUMUYECKHE CBOMCTBA XpOMA M €ro coeauHeHuil. OKCUAbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtsl u AuXpomartbl, UX
OKHUCJIHUTENbHBIE CBOMCTBA. [loiyueHre U MpuMEHEHrEe XpoMa.

Ou3nyeckne M XUMHYECKHE CBOMCTBA MAapraHiia M €ro COCIUHEHHM.
Baxneiimme coeaunenuss Mapranna(ll), wmapranua(IV), wmapranna(VI) u
mapranna( VII). Ilepmanranar kanus, ero OKUCIUTEIbHbIE CBONCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA jKeJjie3a U ero coeAuHeHuil. OKCcuapbl,
ruapokcuansl U conu xene3a(ll) u xeneza(Ill). Tlonyyenue u mpuMeHeHHe xeles3a
Y €T0 CIUIABOB.

dusnyecKkue U XUMUYECKHE CBOMCTBA MeIU U e€¢ coeauHeHui. [lonyuenue u
IPUMEHEHUE MEAU U €€ COETMHEHHI.

[{uHk: momydyeHue, (pU3MYecKHue M XUMHUYECKHE CBOMCTBA. AMQOTepHBIE
CBOMCTBA OKCHJIA U TUAPOKCH]IA IMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [[puMenenue
LMHKA U €r0 COCTMHECHUII.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HHUs BEIIECTB M HX IPEBPALCHUIA:
u3yueHue oOpas3loB HEMETAUIOB, TOpeHue cepsbl, Gocdopa, kene3a, MarHus B
KHCIIOpPOJIE, HU3Y4YeHHE KOJuleKIuu «MeTamisl W CIJIaBb», B3aUMOJEHCTBUE
HICJIOYHBIX U MICJIOYHO3EMEIBHBIX METANIOB C BOJOUW (BO3MOKHO HCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), B3aMMOJICHCTBUE IIMHKA M JKeJie3a C PacTBOPAMHM KHUCJIOT H
1Ie104Yeid, KaueCTBEHHBIE PEAKIIMA Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJIOPOJIa
U KaTUOHBI METAJJIOB, B3aMMOJECUCTBHE THUAPOKCHIOB aTIOMUHUS M IIMHKA C
pacTBOpaMH KHUCJOT U IIEJI0YEH, pElIeHHE SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMaM
«T"anorensl», «Cepa u e¢ coeAMHEHUs», «A30T U (ochop U UX COCTUHEHUSD,
«MeTtasuibl r1aBHBIX TOATPYIID», «MeTanibl MOOOYHBIX MOATPYIID.

XUMUA U KM3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMYMBOTO pa3BUTHs desioBeuecTBa. [loHsaTue
O HAay4YHBIX METOAAaX IIO3HAHMS M METOJOJOTMU HAYYHOTO HCCIEAOBaHMS.
HayuHble npuHIMIBI OpraHU3alUd XUMUYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE
CIIOCOOBI MOTYYEHHUST BAKHEUINTUX BEIIECTB (Ha MpUMeEpe MPOU3BOICTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbIlIIeHHBIE CTIOCOOBI MOTYyYEHUs METAILIOB U
CIUTABOB. XUMHUYECKOE 3arpsi3HEHHE OKpPYXAIolled Cpelbl U €ro IMOCJIEeACTBUS.
Ponb xuMun B 06ecriedeHrH SHEPreTUUECKOW 0€30MaCHOCTH.

XuMusi ©W 340poBbe 4enoBeka. JlekapctBeHHwlie cpenctBa. I[lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapartoB. Pojib XuMuu B pa3BUTUH MEAUIUHBI.



XUMHMsl THIIKA: OCHOBHBbIE KOMITIOHEHTHI, UIIEBbIE N100aBKU. Poib xumuu B
oOecIieueHnH MUIIEBON 0€30MMacHOCTH.

Kocmernueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuiia
0e30MacHOr0 MCIOJIb30BaHUSl MpenapaToB OBITOBOM XMMHH B IOBCEIHEBHOU
KU3HU.

XuUMHSI B CTPOUTEIHCTBE: BAKHEWILIME CTPOUTEIbHBIE MaTepuaibl (IIEMEHT,
OCeTOH).

XuMHs B CEIIbCKOM XO03siiicTBe. OpraHudeckue U MUHEpabHbIE yJI0OpEHUs.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHalbl, KPACKH, CTEKIIO, KEpAMHUKA.
Marepuansl 11 3JIEKTpOHUKH. HaHOTEXHOIOTNN.

PacuétHeble 3a1aumn.

Pacuetsl: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce€ WM O00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
Macchl (0OB€Ma, KOJMYECTBA BEIIECTBA) MPOAYKTOB pEAaKIMH, €CIU OJHO U3
BEILIECTB HMMEET NPHUMECH, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOIYKTa
peakiuu, €cJM OJHO W3 BEIIECTB JaHO B BHJIE PacTBOpa C OMNPEACICHHOU
MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM UM MOJIIPHOMU
KOHIICHTPAIIMM BEIIECTBA B PACTBOPE, MOJIM BbIXOAA NPOAYKTAa PEAKIHH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenmeTHbIE CBA3U.

Peanuzanuss  MEXNpeOIMETHBIX  CBsi3ed MpU  M3YYeHUM oOueid
HEOpPraHUYeCKOW XUMUM B 11 Kjacce OCyIIECTBISIETCS YEPE3 UCIMOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U TIOHATHH, MPUHATHIX B OTIEIHHBIX
MpeaMEeTax €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO61mue ecTeCTBeHHO-HAYUYHbIC TIOHSTUS: SBJICHUE, HAYUYHbIA (DAKT, TUIOTE3a,
TEeOpusl, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKaIUs, MEPUOIUYHOCTb, HAOIIOICHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOJIETb, MOJAEIUPOBAHUE.

dusuka: Marepus, MHUKPOMUP, MAKPOMHUpP, aTOM, OJJEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, YHEPTE€TUYECKHUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTtHoe COCTOSIHME BEIIECTBA, WJCAIbHBIA Tas,
buznyecKkre BeIUYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, IHEPTHS, Macca.

buomorus: kiaeTka, opraHu3M, 3KOcHUcTeMa, Onocdepa, MeTabOIM3M, MaKpO-
Y MUKPODJIEMEHTHI, OCJTKU, KHUPBI, YTIIEBOJIbI, HYKJIEMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U TOTOK DHEPTUH B IKOCHUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, TTOJIE3HBIC UCKOTIAeMbI€, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKas MPOMBIIUIEHHOCTb, METAJUIyprus, CTPOUTEIIbHbBIC
MaTepualibl, CEIbCKOX03IUCTBEHHOE MTPOU3BO/ICTBO, MUILEBAasI TPOMBIIIJIEHHOCTb,
dbapmaneBTUYECKasi TPOMBIIIUIEHHOCTb, MPOU3BOJICTBO KOCMETUYECKHUX



npemnaparoB, IMIPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPHAJIOB, OJCKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHM A ITPOI' PAMMBI I110 XMMHNHA
HA YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM TMOAXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaMeTra «XUMHs» Ha YPOBHE CPEIHEro
oOmiero oOpa30BaHUS BBIJCICHBI CICAYIONINE COCTABIISIONIAE: OCO3HAHUE
OOYYarOIIMMHUCST POCCUUCKONW TPaKTAHCKOWM HWIEHTUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CaMOOIIPEACIICHUIO; HATMYUE MOTHUBAIIMK K
OOy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIECTBE TMpaBUJaMU W HOPMaMHu TIOBEJCHUS, HaJIU4Yue
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH LIEJIM U CTPOUTH
YKW3HEHHBIE TUIaHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUSI TpeaMeTa «XHUMUS»  OTpaxkaroT
c(hOpPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W MPAKTUYECKON JESATEIHHOCTU
0Oy4JaronIuxcs B MPOIECCE peaau3aiu 00pa3oBaTeIbHOM NeATeIbHOCTH.

JInyHOCTHBIE pE3yibTaThl OCBOCHHS TMpeaMera «XUMHUSD»  OTPaXKarT
chOpPMHUPOBAHHOCTh OTBITa I[IO3HABATEIILHOW U MPAKTHUYECKOU JEATETbHOCTH
oOyyJarommxcsi B MPOLECCe peaau3ali 00pa3oBaTebHON NIESITEIHLHOCTH, B TOM
YUCJIE B YACTU:

1) rpakaaHCcKOro BOCIIMTAHUS:

OCO3HAHMS 00YYAIOUUMHUCA CBOMX KOHCTUTYIIMOHHBIX TMPaB U 0053aHHOCTEH,
YBaKEHUS K 3aKOHY U ITPaBOMOPSAKY;

NPEACTABICHUSI O COLMAJIBHBIX HOpMax U TMPaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW NESITEILHOCTH TIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENbHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEpPEHHS, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHAJIN3€ PA3JIMYHbBIX BUJOB YUCOHOU ESITEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCITIMTAHMA:

[IEHHOCTHOTO OTHOIICHUSI K MCTOPUYECKOMY UM HAYYHOMY HACIIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOKEHHUSI K TPOIIECCY TBOpYECTBAa B OO0JACTH TEOPUM U MPAKTHUYECKOTO
NPUIOKEHUS XWMHUHM, OCO3HAHMS TOrO, 4YTO JAaHHBIE HAYKHM €CTh pPE3yJbTaT
JUTNTEIIbHBIX ~ HAOMIOJIEHNUN, KPOMOTIMBBIX  DKCIEPUMEHTANIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPY/1a YYCHBIX U IPAKTUKOB;



MHTEpeca M T03HABATEJIbHBIX MOTHMBOB B MOJYYEHMH M MOCIEAYIOIIEM
aHanu3e UHPOpPMALUU O MEPEOBBIX JTOCTUKEHUSX COBPEMEHHOW OTEUeCTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMU,
U TIPUHMMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSICh HA MOPATbHO-HPABCTBECHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOC IOBEJECHUE U TOCTYIKH CBOMX TOBAPHILIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUETOM OCO3HAHUS MOCICACTBUI
MOCTYTIKOB;

4) ¢hropMUpOBaHUS KYJIbTYPbI 3/I0POBbSI:

NOHUMAaHUsl LEHHOCTEH 30pOBOrO0 U 0e30macHoro ooOpas3a >KH3HHU,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3MUECKOMY U
ICUXUYECKOMY 3/I0POBBIO;

coOJIIoIcHUsT TpaBwil 0e30MacHOro OOpallleHHsl C BElIeCTBaMU B OBITY,
MIOBCEIHEBHOM JKM3HU, B TPYJOBOU AESITEIBHOCTH;

MOHUMAHUSl [IEHHOCTU TpaBWI WHAUBUAYATBHOTO W  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEACHUS B CUTYaLIUAX, YTPOKAIOIIUX 310POBbIO U )KM3HU JIIOJEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHHMKAaTHBHOW  KOMIETEHTHOCTH B  y4eOHO-MCCIIENOBATEIbCKOM
NESATEeIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM ©  JAPYTUX  BHJAX
JeSITEIbHOCTH;

YCTAaHOBKM HAa aKTHUBHOE Yy4YacTHE€ B PEIICHWU TMPAKTUUYECKUX 3a/a4y
COLIMaJIbHON HAMpPaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

WHTEpeca K MPAKTHUECKOMY HM3YYEHHIO MPOPECCHil pa3TudIHOTO POAa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHSI TIPEIMETHBIX 3HAHUH 10 XUMUH;

YBAXKEHUS K TPYIY, JIOASM TPyZa M pe3ysibTaTaM TPYAOBOW NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUAYaJIbHOW TPACKTOPHUH

oOpazoBaHus, Oyaymied npodeccuu U peain3alui COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
OTpeOHOCTEH 00ITIeCTBA;

6) IKOJIOrH4€eCKOTr0 BOCTIMTAHMS:

IKOJIOTUYECKH 11e7eCO00Pa3HOT0 OTHOIIECHHUS K TMPUPOJIE KaK UCTOYHHUKY
CYIIIECTBOBAHMS )KU3HU Ha 3eMIIe;

NOHMMAaHHUS TJIOOATFHOTO XapakTepa 3KOJOTUYECKUX MPOOIeM, BIUSIHUSA
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOAHON U COLIMAIIBHON CPEeJibl;



OCO3HAHUSI HEOOXOAMMOCTH UCIIOJIb30BAHUS JOCTHKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO TPUPOOTIOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCHUCTBUM, MNPUHOCAIIMX BPEJ OKpYNKaroIIEh
MPUPOJHON Cpelie, YMEHHUS MPOTHO3UPOBATh HEOJIAroNpUITHBIE AKOJOTHYECKHE
MOCIICICTBUS MPEANPUHUMAECMBIX JCUCTBUM M IPEAOTBPAILATh UX;

HaJM4yusl Pa3BUTOTO IKOJOTUUECKOTO MBIIUICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OTIbITa JeSITEILHOCTH 3KOJIOTHYECKOM HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBAThCSI UMM B I103HABATEIbHOW, KOMMYHUKATHBHOM W COLMAIBHOMN
MpPaKTUKE, CIIOCOOHOCTH W yMEHHUsS AaKTHUBHO IIPOTHBOCTOSTH HWJCOJOTHUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMA:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH U OOIIECTBEHHOU MPAKTUKU;

MOHMMAHUSl CHEHU(PUKA XUMUM KaK HayKd, OCO3HaHUS €€ poJu B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
MpeACTaBICHUs] 00 OKpYKalollleM MHUpPE KaK O €IMHCTBE IMPHUPOJILI U YEJIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH TpoOJieM COXpaHCHUs
MPUPOTHOTO PAaBHOBECHSI;

yOEeXKJIEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHUU JUJII  COBPEMEHHOM
UUBUJIM3ALMM: B €€ TYMAaHUCTHYECKOW HAMpPABICHHOCTH M BAXHOW POJIK B
CO3JJaHUM HOBOM 0a3bl MAaTEPHAIBHOM KYJIBTYpPHl, B PEIICHUU TJI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHYECCKOM,
MUIIEBOM U DKOJOTUUYECKON 0€30MaCHOCTH, B Pa3BUTHUH MEIULIMHBI, 0OECIIeUeHUN
YCJIOBUHM YCHEUIHOTO TPY/la U SKOJIOTHYECKH KOM(OPTHOMN KU3HU KaKJIOTO 4ieHa
00I11eCTBA;

€CTECTBECHHO-HAYYHON TI'pPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJ0B
MO3HAHUS, WCIIOJb3yeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTyyaeMble 3HAHUS JIJIsl aHalM3a U OOBICHEHUS SBJICHUN OKPYXKAIOIIEr0 MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUM, YMEHUS JieJlaTh 00OCHOBAaHHbBIC 3aKJIFOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIIMHUXCA JaHHBIX C TEIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCITOJIb30BaTh XHWMHYECKHE 3HAHUS IS
perieHus mMpoOJieM B peabHBIX KU3HCHHBIX CUTYaIIHSIX;

HMHTEpeca K MTO3HAHHUIO, UCCIIEA0BATEIHLCKOU JeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K  HENPEepPhIBHOMY  OOpa3OBaHHIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIyYCHUIO HOBBIX 3HAHUH 10 XUMHUU B
COOTBETCTBHH C JKM3HCHHBIMH MOTPEOHOCTSIMU;

HWHTEpeca K OCOOCHHOCTSAM TpPyJa B paznyHbIX chepax npodheccuoHaIbHOM
JIeSITEILHOCTH.



METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbie pe3yabTaThl OCBOCHHS MPOrPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero 00111ero 0opa3oBaHus BKIIIOYAIOT:

3HaUMMBble  JUIi  (OpMHpOBaHUS ~ MHUPOBO33PEHUS  OOydHarOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAyYHbIE MOHSTHUSA, OTpaKalollne
LEJIOCTHOCTh HAy4yHOM KapTUHBI MHpa M crnenuduKy METOJO0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTus, SIBJICHUE,
mpoliecc, cucTeMa, HaydHbI (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeOBaHUE, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC y4eOHBIC JEHCTBUS (IMO3HABATEJIbHBIC, KOMMYHHKATUBHEIE,

peryJsiTUBHBIC), oOecreunBaroIIme dbopmupoBaHue GyHKIMOHATBHON
IPaMOTHOCTH U COITUATBHOM KOMIETEHIINH 00YyUYaroIuXCs;
CIIOCOOHOCTH oOyyJarommuxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXKIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE Y4EOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE pe3yJabTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETrYJISATUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBbIE YHHBEpPCAJbHbIE YUeOHbIE TeiiCTBUS

1) 6azoBble JIOrHYECKHE TeHCTBUA:

CaMOCTOATENLHO  (OPMYJIHMpPOBATH W aKTyaIM3UpoOBaTh  MpoOIEeMy,
paccMaTpuUBaTh €¢ BCECTOPOHHE;

OTpENENATh IEMU NeATebHOCTH, 3ajJaBas IMapaMeTphl W KPUTCPUHU UX
TOCTHKECHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIBHOCTH C TIOCTABJICHHBIMU IIEIISIMU;

WCITOJIB30BaTh TMPH OCBOCHUHM 3HAHWK TPHUEMBI JIOTUYECKOTO MBIITUICHHS:
BBIICJISITh XapaKTEPHbIC MPU3HAKU TOHSATUH M yCTaHABIMBATHh MX B3aUMOCBS3b,
WCITI0JIb30BaTh COOTBETCTBYIOIINE TOHATHS JIs1 OOBSICHEHUS OTACIBbHBIX (DAaKTOB U
SIBIICHU;

BBHIOMpATh OCHOBAaHUS MW KPUTEPUU JUIsl KIAacCU(UKAIMU BEIIECTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh TMPHYUHHO-CIICICTBCHHBIC CBS3M MEXKIY H3YYaCMBbIMH
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHAYKTHBHBIC, JCIYKTUBHBIC, TIO
aHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAECMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BHIBOJIBI M 3aKIIFOUCHHS,

MPUMEHSTh B MPOIECCE MO3HAHUS HMCIOIB3YEMbIE B XUMUU CHMBOJIMYECKHEC
(3HAKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MOCIIBHBIC MTPEACTABICHHS — XUMHYECKUI
3HaK (CUMBOJ) 3JIEMEHTa, XUMUYecKas popMylia, ypaBHEHUE XUMUYECKON



peakiuy — MpU PEIICHUH Y4eOHBIX MO3HABATENbHBIX W NPAKTUYECKUX 3ajad,
MPUMEHSTh HA3BaHHBIE MOJIEJIbHBIC MTPEACTABICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHM.

2) 6a30BbIe HCCIIET0BATEIbCKHE TeHCTBHS:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O TO3HAHUS BELIECTB M XUMHUYECKHX
peakuuit;

bopMyaMpOBaThH 1N U 337241 UCCIIECOBaHUS, UCIIOJIb30BATh MTOCTaBICHHbBIC
U CaMOCTOATEIbHO C(OPMYIMPOBAHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsl (JOPMHUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJCTh HABBIKAMU CAMOCTOSATENIBHOTO TUIAHUPOBAHUS U IPOBEICHHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMsI HAOIOJaTh 32 XOJI0OM
mpolecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yiabTaT, (PopMyIupoBaTh
000O0IIEHHS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTaTOB UCCIIECTOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOJIEIIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHMUYECKOM MCCIEAOBATEIbCKOM M MPOEKTHOMN
JESITEIbHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITETLHOMY
MOWCKY METOJIOB pEIICHUSI MPAaKTHYECKUX 3a]ad, MNPUMEHEHHUIO pPa3InIHBIX
METO/IOB TTO3HAHUSI.

3) padora ¢ uHpopmMaueii:

OPUEHTHUPOBAThCS B PA3IMYHBIX HMCTOYHUKAX HWHGoOpMauu (HAy4YHO-
NOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBOYHbIE MOCOOUS,
pecypcbl MHTEpHeTa), aHanmM3upoBaTh MHPOPMALIUIO PA3IMYHBIX BUAOB U (Hopm
peICTaBICHHUS, KPUTHYECKU OLICHUBATH ec JOCTOBEPHOCTH u
HENPOTUBOPEUUBOCTB;

dbopMynIupoBaTh 3aMpOChl U MPUMEHATHh PAa3TMYHBIE METOJBI MPH TMOUCKE H
orbope wuHMOpPMAIUM, HEOOXOMUMOM JJI BBINOJHEHUS Yy4eOHBIX 3a1a4
ONPEACICHHOTO THUIIA;

npuoOpeTaTh OIBIT HCIONB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BHIOWpAaTh  ONTUMAJbHYIO  (OpMYy  TMpeaCTaBICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCTIONb30BaTh HAY4YHBIA s3BIK B KA4eCTBE CpeacTBa IMpH pabore ¢
XUMHUYECKOM uHpOpMalMel: MNPUMEHSTh MEXIpeaMeTHble ((du3nueckue u
MaTEeMaTUYECKHE) 3HAKU ¥ CUMBOJIBI, (POpMYIIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJMYCCKUC CPCACTBA HAI'TIAAHOCTH.

KoMMmyHHKaTHBHBIE YHHBepcaibHbIe YUeOHbIe N1elCTBUA:



3a1aBaThb BOIIPOCHI I10 CYIICCTBY OGCy}KﬂaCMOﬁ TCMBI B XOA€C JHUajlora /M
AUCKYCCHH, BBICKA3bIBATh UJICH, (bOpMy.TII/IpOBaTL CBOH IIPCIIOKCHHUA
OTHOCUTCJIbHO BBITIOJTHCHU A HpCI[HO)KCHHOﬁ 3aJa4u,

BBICTYIIaTh C MPE3EHTALMEN pe3ylbTaTOB MO3HABATEIBHOM JESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO I COBMECTHO CO CBEPCTHUKAMM IPH BBINOTHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOM PabOThI IO MCCIEI0BAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, pean3alui Y4eOHOTrO MPOeKTa, U (POPMYJINPOBATH BHIBOJIBI
O pe3yjbTaTaM IPOBEACHHBIX HCCIEIOBAaHUM IMYTEM COIJIACOBAaHUS MO3ULIUN B
X07ie 00CyXK/IeHUsI U OOMEHa MHEHUSIMHU.

PeryiasiTuBHbIC yHUBepPCcAJIbHbIEC YUeOHbIe 1eHCTBHS:

CaMOCTOATENIFHO IJIAHUPOBATh W OCYIIECTBISITH CBOK IO3HABATENIbHYIO
JEeSATEIbHOCTb, OIpEAessAs €€ Ledd W 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATHh MpEAjiaraéMblii  aldrOpUTM JEHCTBUM TIPH
BBITIOJIHEHUU YYEOHBIX W HCCIEIOBATEIbCKUX 3ajlay, BbIOMpaTh Haubosee
b (}EeKTUBHBIN C€rOCO0 MX pelIeHUsT C Y4ETOM IMOJY4YEHHUS HOBBIX 3HAHHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBJIAITh CAMOKOHTPOJIb JACATEIBHOCTH HAa OCHOBE CaMOaHalIu3a U
CaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[TpenMeTHbIE pe3ynabTaThl OCBOCHHS IPOrpaMMBbl IO XMMHUU Ha yriayOJIeHHOM
YPOBHE Ha ypOBHE CPEIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT clenupuueckne
JUTsl yueOHOro npeaMera « XUMUs» Hay4dHbIe 3HaHUS, YMEHUS U CIIOCOObI 1eCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U NPEoOpa30BaHUIO 3HAHWM, BUABI AESITEIBHOCTH
[0 MOJYYEHHIO HOBOT'O 3HAHMS M MPUMEHEHHUIO 3HAHUM B PA3IUYHBIX y4EOHBIX
CUTyalUsX, a TAK)KE B PEAbHBIX )KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C XUMHEN. B
pOrpaMMe [0 XWMHM TMPEAMETHBIE pE3yJbTaThl NPEACTABIEHBI 10 ToAaM
W3YyUYCHHUS.

10 KJIIACC

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHuyeckass XUMHS»
OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUI: O MECT€ W 3HAUYCHUH OPraHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ pOJu B 00ECIEeUEeHUU YCTOMUMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PEILICHUU TPOOJIEM SKOJIOTUYECKON, SHEPTeTUYECKOMN U



NUIIEBOM O€30MaCHOCTH, B PA3BUTUM MEIULMHBI, CO3IaHUM HOBBIX MaTepHaJIOB,
HOBBIX VCTOYHHKOB DHEPIHUH, B o0ecnieueHnn palMOHAIBHOIO
IPUPOJIONIOIb30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOILIEH KYJbTYpHI
YelloBeKa, a TaKkKe DJKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMU CPEJE;

BIAJCHUE  CUCTEMOM  XMMHMYECKMX  3HaHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE MOHATHS — XUMUYECKUAN 3JIEMEHT, aTOM, SIIPO U JIEKTPOHHAs
obonouka aroma, S-, P-, O-aroMHBIE OpOHWTaNM, OCHOBHOE W BO30YXKICHHOE
COCTOSIHMSI aTOMa, TUOpUIu3alls AaTOMHBIX OpOuTanel, HWOH, MOJIEKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHHS, XUMHYECKas CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJIIPHBIA 00BEM, YIIIEPOAHBIN CKeNET, (PYyHKIMOHATIbHAS
rpynmna, pajaudkain, CTPYKTypHble (opMynbl (pa3BEpHYTHIE, COKpAllICHHBIE,
CKEJIETHBIE), HM30MEPHSl CTPYKTYypHas W NPOCTPAHCTBEHHas (reoMeTpuyeckKas,
ONTHYECKAs), HW30MEpbl, TOMOJIOTHYECKUH psAl, TOMOJOTH, YIJIEBOJOPOIbL,
KHCIIOPOJ- M a30TCOJAEpKAIINE OPraHMYECKUE COEIMHEHMS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCJUHEHUS; TEOPUH, 3aKOHBI
(mepuonmueckuii 3akoH JI. VM. MeHnneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTinepoBa, 3aK0OH COXpaHEHUsI MAaCChl BEMIECTB, 3aKOH COXPAHEHUS
U TPEBpALEHUS DHHEPruM TNPH XUMUYECKUX PpEaAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN SA3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHMS, JIEKAIUE B OCHOBE
NOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SBJIICHHI; MPEICTaBICHUS
O MEXaHU3MaX XHMHYECKUX PEaKLUHi, TEPMOJNHAMHYECKMX M KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AUMHOM BIIUSIHUM aTOMOB UM T'PYII aTOMOB
B MOJIEKYJIaxX (MHAYKTUBHBIN U Me30MepHbIid 3 dexTr, opueHTanTs! [ u Il pona);
(dakToNIOrMYECKUe CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUU U O€30MacHOM
UCIOJIb30BaHUU BaKHEHIIMX OPraHMYECKUX BELIECTB B OBITY M MPaKTUYECKOU
NEeATEIbHOCTH  Ye€JOBeKa, OOLMX  HAay4YHbIX OPHUHIUNAX  XUMHYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HEPTH);

c(OPMUPOBAHHOCTh YMEHHUI: BBISABISATH XapaKTepHbIE NMPU3HAKU TOHSATH,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS MPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COEIMHEHHI;

chOpMHPOBAHHOCTH YMEHUH:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTABJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILICHHBIX U CKEJIETHBIX) POPMYII OPraHMYECKUX
BEILECTB;

COCTABJISITh YPABHEHUS XUMHUYECKUX PEAKIMI U PACKPBIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUA  MOCPEACTBOM  COCTABJICHHS
AIIEKTPOHHOTO ©OajlaHCa »dTUX peaklui, peakuuid HOHHOTO OOMeHa MyTeM
COCTABJICHMSI MX IIOJIHBIX U COKPAILCHHBIX MOHHBIX YPAaBHECHHUI;



M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJI WITIOCTPALMU
UX XMMHAYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUI: yCTaHABIMBATh MPUHAAJIEHKHOCTh M3YUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 KX COCTaBy M CTPOCHUIO K OIPEIEICHHOMY
KJIAcCy/Tpynme COEIWHEHUM, JaBaTh WM Ha3BaHUS II0 CHUCTEMaTUYECKON
HomeHknatype (IUPAC) u npuBOOuTh TpHUBHAIBHBIE HA3BAHMS ISl OTIEIBHBIX
MIPEICTABUTENIC OPraHUYECKUX BEIIECTB (3TWJIEH, allE€TUJIEH, TOIYOJI, TJIMLEPHH,
ATWICHIJIMKONb, (eHoN, (GOopMallbJerul, aleTalbIeru, AaleTOH, MypaBbHHas
KHUCJIOTA, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs], OJIEMHOBAs, MaJbMUTUHOBAS KUCJIOTHI,
INIMIWH, aJaHuH, MalbTo3a, (PPyKTO3a, aHWUJIIUH, JUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

C()OPMUPOBAHHOCTb YMEHHUS ONPENENATh BHJ XUMHUYECKOH CBSI3U B
OpPraHUYECKUX COEOUHEHMSIX (KOBaJEHTHAass M WOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3h);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHITh MOJIOKEHUS TEOPHH CTPOEHUS
opranuyeckux BemectBs A. M. bytneposa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTEpH30BaTh  COCTaB,  CTPOEHHUE,
du3nuecKkue M XHMHYECKHE CBOMCTBA THUIHUYHBIX MPEICTABUTENEH pPa3IMYHbIX
KJIACCOB OPTraHUYECKUX BEIIECTB: AJIKAHOB, LIMKJIOAJIKAHOB, aJIKEHOB, JIKaJUEHOB,
QIKUHOB, apOMAaTUYECKHX YTJIEBOJAOPOAOB, CIHPTOB, albJETUIOB, KETOHOB,
KapOOHOBBIX KHCJOT, IPOCTBIX U CIIOKHBIX 3()UPOB, KUPOB, HUTPOCOCTUHEHUIN U
aMUHOB, AMHUHOKHUCIOT, OEJIKOB, YIJIEBOJOB (MOHO-, - M MOJUCAXapUIIOB),
WUIIOCTPUPOBAaTh ~ TEHETUYECKYI0  CBA3b  MEXKIY HUMHU  YpPaBHEHHSIMU
COOTBETCTBYIOIIUX XHMHYECKUX PpEAKIHU C HCIOIb30BAHUEM CTPYKTYPHBIX
opmyu;

C()OPMUPOBAHHOCTh YMEHHUSI MOJATBEPXKJIAaTh HA KOHKPETHBIX INpUMEpax
XapakKTep 3aBUCUMOCTU PEAKIIMOHHON CITOCOOHOCTH OPraHUYECKUX COCIUHEHUN OT
KPaTHOCTH M THUIMA KOBAJIEHTHOU CBS3U (G- U T-CBS3H), B3AUMHOTO BIUSHUS aTOMOB
Y TPYyNI aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTIIEBOJIOPOJIHOIO
ChIpbsi (He(Th, NPUPOIHBIN Ta3, Yrojb), CIOCOOBI €ro TmnepepadoTKu U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CUCTEMOM 3HAHUW O €CTECTBEHHO-HAYYHBIX
MeTOoJlaX MO3HaHUS — HAOJIIOACHUH, U3MEPEHUU, MOJCIUPOBAHUU, IKCIEPUMEHTE
(peanbHOM U MBICJIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(OPMUPOBAHHOCTh  YMEHUS IPUMEHSTH OCHOBHBIE ornepauuu
MBICIUTEITLHON NIEATeTFHOCTH — aHAJIW3 W CHUHTE3, CpaBHEHHUE, 0000IIeHHe,



CUCTEMATHU3ALIMIO, BBIABICHUE MPUUMHHO-CIEACTBEHHBIX CBSI3€d — ISl M3YUYCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISIBIISATh B3AaUMOCBSA3b XUMHUYECKUX 3HAHUHU C
MOHATUSIMU M TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO MOHUMAHHUS CYHUIHOCTH MAaTEpHAIbHOTO €IMHCTBA MHUPA,
WCIIOJb30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKOW XMMUU i1 OOBSICHEHUS M
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPO/LY;

cOPMHPOBAHHOCThL YMEHHUM: TMPOBOJIUTH PACUCThl MO XUMHUYECKUM
dbopMmynam U ypaBHEHUSM XHMUYECKHUX PEAKIMHA C MCIOJb30BaHUEM (DU3UUECKUX
BeNMYMH (Macca, OOBEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHON CTOPOHBI: PACUCTHI MO HAXOXKJICHHI0 XMUMHUYECKOU
dbopMyIibl BelIEeCTBa MO M3BECTHBIM MACCOBBIM JOJIIM XHMHUYECKUX JJIEMEHTOB,
MPOJYKTaM CrOopaHus, IIIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AHAIIU3UPOBATH U OLIEHUBAThH
C TO3UIMHA  DKOJOTUYECKOM  O€30MacHOCTH  TOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JICSITEIBHOCTH UENIOBEKAa, CBS3aHHOM C  mepepaboTKoi
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIC 3HAHUS JIJIsl IPUHATUS TPAMOTHBIX PEIICHUM
npo0JieM B CUTYyaIUsX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIBHO IJIAHUPOBATh U MPOBOIUTH
XUMHUUYECKUN HKCHEPUMEHT (MOJyYEHHE M H3YYEHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAaYE€CTBEHHBIE PEAKIHUU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB U
KHUCJIOPOACOJIEPKAIUX OPraHUYECKUX BEUIECTB, PEUICHUWE SKCIEPUMEHTAIBHBIX
3aJlady MO PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOJIEHUEM MpaBUI
O0e3omacHOro oOOpalieHusi C BELIECTBAMH U JIA0OPATOPHBIM O0OpPYAOBAHHEM,
dbopmynupoBaTh 11€db HCCIEAOBAHUS, TMPEACTaBIAT, B paznuyHoil (dopme
pEe3yAbTaThl IKCIEPUMEHTA, AaHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHUH:

COOJII0/IaTh TPaBWJIA YKOJIOTHYECKU IIEIE€CO00pa3HOro MOBEACHUSI B OBITY U
TPYJOBOM JIESITEIHLHOCTH B IENSAX COXPAHEHHUS CBOETO 37I0POBbS, OKpYKarolen
MIPUPOTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOIO JEHCTBHUSI HAa KUBbIE OpPTraHU3MBbI
ONPEACICHHBIX OPraHUYECKUX BEIIECTB, TOHKMMas cMbIca nokaszarens [1J1K;

aHaJM3UPOBATh 11€JE€CO00PA3HOCTh MPUMEHEHHSI OPTraHUYECKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHHS PUCK-TIONB3A;

chOpPMHPOBAHHOCTh YMEHHUI: OCYIIECTBISTh IICJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(POpMAIIMU B pa3IUYHBIX UCTOUYHHUKAX (HAy4YHasi U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopMaluu, IHTEpHET U ipyrue), KpUTUYECKH
aHAM3UPOBATh XUMHUYECKYI0 MH(OpMaINIo, TiepepadaThiBaTh €¢ U MCIOIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHO 3aa4eid.



11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas ¥ HeopraHudeckas
XUMUS» OTPAKAIOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MaTepHAIbHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBJIEHUW IMPUPOJBI, O MECTE€ U 3HAYECHUU
XUMHH B CHCTEME E€CTECTBEHHBIX HAayK U €€ pOJIU B 0OECIEYEHUHM YCTOWYMBOIO
pa3BUTHA, B PEIICHUH NPOOJEM 3KOJOTMYECKOM, SHEPreTUYEeCKOW M IMUIIEBOU
0e30MacHOCTH, B PA3BUTUHA MEIULMHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX
VMCTOYHHUKOB SHEPIHH, B OOECIIEUYEHHUU PALMOHAJIBLHOTO MPUPOJIONOJIb30BaHUS, B
(OpMHUPOBAHMM MHPOBO33PEHHUS M OOIIEH KyJIbTYphl UEJIOBEKa, a TaKXkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY 370POBBI0 U MPUPOAHOMN

cpene;
BJIQJICHHEC  CHUCTEMOHM  XHMHYCCKUX  3HAHHMHA, KOTOpas  BKJIOYACT:
OCHOBOIIOJIAraIONINe TIMOHATUS — XHMHYECKHH DJJIEMEHT, arToM, SJIpO aToMa,

U30TOIIbI, DJICKTPOHHAsE 000JI0UKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE U
BO30Y)KJICHHOE COCTOSIHMSI aroma, THOpuau3aius aTOMHBIX OpOuTanei, HOH,
MOJIEKYJA, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIICHUS,
XUMHUYECKass CBS3b (KOBaJieHTHAasl, WMOHHAs, METaUIMYecKasi, BOJIOPOJIHAs),
KpUCTAIMYECKasi PEIICTKAa, XUMUYECKash peakiusi, pacTBOP, DIEKTPOJUTHI,
HEDJICKTPOJMUTHI, DJICKTPOJIUTUYECKAs JUCCOLMALNS, CTENEHb JIUCCOLMALINH,
BOJIOPOJIHBIN TIOKa3aTellb, OKUCIUTEIb, BOCCTAHOBHUTEINb, TEIIOBOM d]dekT
XAMHUYECKON pEeakiMu, CKOPOCTh XUMUYECKON PEAKIIUHU, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHUS IJICKTPOJUTHUECKON TUCCOLUAINH, TEPUOTUICCKUMA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUs MacChl BEILIECTB, 3aKOH COXPAHEHUS U
IIPEBPALIEHUS YJHEPTUM NIPU XUMHUUYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEII[ECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJUYECKUN SI3bIK
XMMHWH, MHPOBO33PEHUYECKUE 3HAHUS, JIKAIIME B OCHOBE IOHMMAaHMS
MPUYAHHOCTA M CUCTEMHOCTM  XUMHUYECKHX  SIBJICHUWA;  COBPEMECHHBIC
MPEJICTABJICHUS] O CTPOCHUM BELIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; NPEACTABICHUS O MEXAaHU3MaX XUMHUYECKUX
peakuuii, TEPMOJMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHUs, O XMMHYECKOM PaBHOBECHH, PACTBOpPaX M IHMCIEPCHBIX CHUCTEMAX;
(dakToJOornyecKue CBEACHUS O CBOMCTBAaxX, COCTaBe, MOJYYEHUH U OE€30MacCHOM
WCITOJIb30BAaHUU BAXKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTHYCCKOU
NEATETLHOCTH  YeJOBEKa, OOIMMX  HAyYHBIX  MPUHIHUIAX  XHMHAYECKOTO
MPOM3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IMOHITUSA MPH
ONMCAHUY HEOPTraHUYECKHUX BELIECTB U UX MPEBPALICHUM;



c(OPMHUPOBAHHOCTh YMEHHSI HUCIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY s
coctaBieHuss (OpPMyJ BEIIECTB M  YpaBHEHUH  XUMHUYECKUX  PEAKIIMH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIIEIbHBIX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUSI OTPEACIIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJI XMMUYECKON CBS3M (KOBAJCHTHAs,
WOHHAs, METa/NIMYecKasi, BOJOPOJHAs), THUI KPUCTAUIMYECKON PEHICTKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOWMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M M THUIA KPUCTAJUIMUECKOW PEIICTKH, OOMEHHBIH H
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSA3H;

C(OPMUPOBAHHOCTh ~ yYMEHMH:  KIACCU(PUIMUPOBATH:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTaBY, XMMHUECKHUE PEAKIIUH 110 Pa3IMUHBbIM NIPU3HAKAM (YHCITY
U COCTaBy pEarupyrollux BEUIECTB, TEIJIOBOMY 3(P(EKTy peakuuu, U3MEHEHHUIO
CTENEHEN OKHCIEHUSA JIIEMEHTOB, OOpaTUMOCTH, YYacTUIO Karajau3aTopa |
JPYTHE); CAMOCTOSTEIbHO BIOUPATh OCHOBAHUS M KPUTEPUH AJIS KIacCU(PUKALIH
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIINIA;

c(OpPMHPOBAHHOCTh YMEHHMS PACKPbIBATh CMBICI MEPUOIUYECKOr0 3aKoHa /.
W. MenaeneeBa v IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaThb JIJIEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XHMHMYECKHX 3JIEMEHTOB II€pPBOIO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckon cucremsl .M. MenaeneeBa, UCIOIb3Ys TTOHITHS
«IHEPreTUYCCKHE YPOBHM», «IHEPIrEeTHUCCKUE IMOAYPOBHHUY», «S-, P-, d-aTOMHBIC
opOUTaNM», «OCHOBHOE M BO30YXKICHHOE JHEPreTHUYECKHE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HUX
coequHeHUM 1o Tnepuonam u rpymmnam Ilepumogmueckon cucremsr . N.
MenpeneeBa, BaJ€HTHbIE BO3MOXXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
WX DJICKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  IOJTBEPXKAAThH
CYILIECTBOBAHHE T€HETUYECKOM CBSI3U MEXIY HEOPIraHMYECKMMH BEIIECTBAMH C
NOMOILBIO YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUM;

cOPMHPOBAHHOCTh YMEHHUS PACKPBIBaTh CYIIHOCTh: OKHCIUTENIbHO-
BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABIIEHUS JJIEKTPOHHOTO OajaHca
TUX peaKUud; peakuuid HOHHOTO OOMEHa MYTEM COCTAaBJICHHS HMX MOJHBIX U
COKpPAlICHHBIX  HOHHBIX  YpPaBHEHMH;  peakuuii  TUAPOJW3a;  peakiuui
KOMITJIEKCO0Opa3oBanHus (Ha MpUMEpPE THAPOKCOKOMITIIEKCOB ITMHKA U aJTIOMUHUS );



cOPMHUPOBAHHOCTh YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKIMI C y4eTOM HMX SHEPreTHMUECKHX XapaKTEPHUCTHK, XapakTep
U3MEHEHHUSI CKOPOCTH XUMHUYECKON peakluuu B 3aBUCHMOCTH OT Pa3IUYHBIX
(hakTOpoB, a TAaK)KE XapaKTep CMEIICHUS XUMHYECKOTO PABHOBECHS 10| BIMSHUEM
BHEIIHUX Bo3AeicTBuil (mpunumn Jle Hlarense);

chOpPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHYECKUE PEaKIIHH,
JeXalue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHHUS CEpHOM KHUCIOTHI, aMMHAKa,
oOlue Hay4yHble NPUHIMIBL XUMUYECKUX IPOU3BOJCTB; II€J€CO00pPa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH W B OBITY C TOYKHU
3pEHUsS] COOTHOIICHUS PUCK-TIONB3a;

c(hOpMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUM O METOoJaxX Hay4YHOTO
MO3HAHUA SIBJICHUM TPHUPOABI — HAONIOJCHHE, H3MEpPEHHUE, MOJIEeIUPOBaHHUE,
AKCIIEPUMEHT (pEaTbHBIA U MBICJICHHBIN ), HCTIOJB3YEMbIX B €CTECTBCHHBIX HayKaX,
YMEHUS MPUMEHSTH 3TH 3HAHUS MIPH IKCIICPUMEHTAILHOM HCCIICIOBAHUH BEIIIECTB
U 1 OOBSCHCHUS XUMHUYCCKUX SIBICHHH, HMEIOIIMX MECTO B TIPHUPOJE,
MPAKTUYECKOM JCSITEIbHOCTH YEJIOBEKA U B MOBCETHEBHON KU3HU;

c(hOpPMHPOBAHHOCTh YMEHHSI BBISABIIATh B3aUMOCBSI3b XUMHUYCCKHX 3HAHUHA C
MOHATUSIMUA UM TPEJICTABICHUAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0CO3HAHHOTO MMOHMMAHUSI MaTEPUATBHOTO €IMHCTBA MUPA;

COPMHPOBAHHOCT, YMEHHUS TPOBOJIUTH PACUYCTBI: C HCIOIH30BAHUEM
MOHSTUN «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIICHTPAIUY,
MaccChl BEIIECTBA UM 00bEMa raza Mo MU3BECTHOMY KOJIMYECTBY BEIIECTBA, MAccCe
WM 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIECTB; TEIUIOBOTO 3 deKTa
peakiuu; 3HAYCHUS BOJOPOJHOIO TOKAa3aTelis PacTBOPOB KUCIOT U IIENIOYeH ¢
M3BECTHOM CTEMEHBI0 JUCCOLHMAIMKM; Macchl (00BbEMa, KOJMYECTBA BEIIECTBA)
NPOAYKTa PEaKIH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JJaHO B BHJIE PacTBOpa C
OTIPEICTICHHOW MacCOBOM J10JI€l pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT mpUMECH); MOJIM BBIXOJIa MPOJYKTa peakiuu; OOBEMHBIX OTHOIICHUI
ra3os;

c(OPMHPOBAHHOCTh YMEHHUM: CaMOCTOSATEIBHO IUTAHHPOBATH M TPOBOJIUTH
XUMUYECKUA  AKCIEpUMEHT  (MpOBEJEHUWE  peakuuid  HMOHHOro  OOMeHa,
MOATBEPIKICHUE KaYECTBEHHOTO COCTaBa HEOPTAHMYECKUX BEIECTB, OMpEIeICHUE
CpeIbl PAacTBOPOB BEIIECTB C TOMOIIBI0O WHIUKATOPOB, HW3YYCHHUE BIIHSHUS
pasmMyHBIX  (AKTOPOB HA  CKOPOCTh XHMHYECKOW  pEaKIuu, PEIICHUC
OKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMaM «Mertamme»y u  «Hemeramne») ¢
COOJTI0/IEHNEM TMpaBUil OE30MacCHOTO OOpaIleHusI ¢ BEMIECTBAMHU W J1aOOpPaTOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh IIeldb HMCCIENOBAaHUS, TMPEJACTABIATh B
paznu4HOi GopMe pe3yabTaThl AKCIEPUMEHTAa, aHATW3UPOBATh M OICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIIOIaTh MPABUJIA MOJIH30BAHUS XUMUYECKON
nocynoi u jabopaTopHbIM 00OpYyJOBaHMEM, OOpallleHusT C BEIIECTBAMU B
COOTBETCTBUHM C HWHCTPYKIUSIMU MO BBINOJIHEHUIO J1a0OPATOPHBIX XMMHYECKUX
OTIBITOB, JKOJOTHYECKH IIeJIECOO0PA3HOTO TOBEIAEHUS B OBITY W TPYIOBOM
JEATEIIbHOCTH B IIEJIIX COXPAHEHUSI CBOETO 3J0POBbs, OKPYXAIOIIEH MPUPOTHOI
Cpelbl M JIOCTHKEHHS €€ YCTOMYMBOTO pa3BUTHSA, OCO3HABATh OMACHOCTb
TOKCUYECKOTO JIEUCTBUSA HA YKUBBIE OPraHU3MbI ONPEJCICHHBIX HEOPraHMYEeCKUX
BEIECTB, MOHMUMas cMbici nokazatens [1IJIK;

chOpPMHPOBAHHOCTh YMEHUM: OCYIIECTBISATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKON MH(GOPMALINK B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBoi uHpopmanuu, UHTEpHET U ApyTUe), KPUTHIECKU
aHaJTU3UPOBAaTh XUMUYECKYI0O HH(pOpMalnio, nepepadaThiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C MTOCTABJICHHOW Yy4eOHO 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC

n/n

HaumenoBanue pa3aesioB H TeM
NPOrpaMmbl

KoandecTBo yacoB

Yuer
padoueit
NPOrpamMMblI
BOCIIMTAHUS

Bcero

KouTtposbhbie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBartejibHbIE

pecypchl

Pa3znen 1. Teoperuueckue

OCHOBBI opraanecxoﬁ XUMHH

11

[Ipenmer oprannyeckoit xumuu. Teopus
CTPOCHMS OPTrAHUYECKUX COeIMHEHUN A. M.
byrneposa

YCTaHOBJICHUE
JIOBEPUTETBHBIX
OTHOIIICHUH
MEXTY
YUUTEJIEM U €T0
YUCHHUKAMH,
CIOCOOCTBYIOMI
ux
MTO3UTHBHOMY
BOCITPHUSATHIO
YUAIIAMUCS
TpeOOBaHUI U
npocs0
YUUTETIS,
TIPUBJIEYEHUTO
UX BHUMAaHUA K
o0cykaaeMoi
Ha YpOKe
UHQOpMAIHH,
aKTUBH3ALAN
ux
[T03HABATEILHO
U IeITENLHOCTH

bubnuorexa [JOK
https://m.edso00.ru/7f41a636

Hroro no pazpeny
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Pa3nen 2. YrieBoaopoabl

2.1

[IpenenbHbIE YIIIEBOOPOAbI — AJIKAHBI,
LUKJIOAJIKAHEI

2.2

HermnpenenbHble yriieBo0pOIbl: aTKEHBI,
aJKaJUuEHb], AIKHHBI
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2.3

ApomMarnyeckue yriaeBo10poabl (apeHbl)

2.4

[IpupoaHbIe ICTOYHUKH YTIEBOLOPOAOB U UX
nepepabdoTka

2.5
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KapOoHuibHBIE COSIMHEHUS: AJTbACTHIBI U
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3.2 keToHbl. KapOoHoBbIe KuCIOTHI. ClIOKHBIE 21 I[OK
oupr1. Kupst https://m.edsoo.ru
[7f41a636
bubnuoteka
3.3 VYrineBosl 9 1 10K
https://m.edsoo.ru
[7f41a636
3.4 0
3.5 0
Hroro no pazneny 41
Pa3nen 4. A3oTcoaep:kamue opranudeckue coeuHeHmnst
NPUMEHCHHE Ha bubnuoreka
4.1 AMuHBI. AMUHOKHUCIIOTBL beaku 12 1 ypoKe ITOK
MHTCPAKTHBHBIX | hitps://m.edso0.ru
(opm paboTer | /7414636
y4auuxcsi:
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BIX UID,
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paboThl B mapax,
KOTOpBIE y4yaT
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1.2
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BEIIECTB

11

13
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19
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39
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Hroro no pazueny
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3.1
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9
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HOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
Kosm4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpoannbie | Ipakruueckue
n/n Bcero H3Yy4YeHUs o0pa3oBarTe/ibHbIE
padoThI padoThI
pecypchl

DNEeKTPOHHOE CTPOECHUE aTOMa

1 yriaeposaa (OCHOBHOE U BO30YX/ICHHOE 1 bubnuorexa LIOK
cocTosiHus). BaneHTHbIe 04.09.2024 | https://m.eds00.ru/7f41a636
BO3MO’KHOCTH aTOMa yrjiepoja
XumHueckast CBsI3b B OpraHUYECKHX

9 coeIMHECHUIX. MexaHu3Mbl 1 bu6nmmorexa [JOK
00pa3zoBaHUsI KOBAJIEHTHOHN CBS3H, 05.09.2024 | https://m.eds00.ru/7f41a636
Croco0BI pa3pbiBa CBs3EH
[Ipenmer u 3HaYeHHE OpPraHUYECKOM

3 XUMUH, IPEJICTABICHUE O 1 bu6nmorexa [JOK
MHOT000pa3uu OpPraHUIeCKUX 06.09.2024 | https://m.eds00.ru/7f41a636
COCIMHEHUI
Bust m3omepun: CTpyKTypHas,

4 IIPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE 1 bubmuorexa LIOK
3¢ eKTHI B MOJIEKYJIaX OpraHUYECKHX 11.09.2024 | https://m.edsoo.ru/7f41a636
COECIMHEHU I

5 Teopust cTpoeHHsI OPraHUYECKUX 1 bubmuorexa LIOK
coeaunenuit A. M. bytneposa 12.09.2024 | https://m.edsoo.ru/7f41a636
[IpencraBnenue o knaccupuKaIu U

6 CIfCTHeMaTI/I‘—IeCKaSI HOMeHIilJ)'IaTyEa 1 bubmmorexa [IOK

13.09.2024 | https://m.edsoo.ru/7f41a636

(IUPAC) oprannveckux BEIIeCTB
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Knaccudukanms peaximii B

bubnnorexa IIOK

7
OpPTraHUYeCKON XUMHU 18.09.2024 | https://m.edsoo.ru/7f41a636
8 Cucremarusanus 1 00001eHe bu6mmorexa [JOK
3HAaHUH 10 TEME 19.09.2024 | https://m.edsoo.ru/7f41a636
AJIKaHbI: TOMOJIOTUUECKUH PsiJI,
ob1asa hopMysia, HOMEHKIATypa U
9 HA30ME iﬁpagem OHHOE U & buGnnorexa [IOK
pu, p 20.09.2024 | https://m.edsoo.ru/7f41a636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT
10 DOu3nUeCKUe U XUMUYECKHE CBOMCTBA bubnuoreka [IOK
AJKAHOB 25.09.2024 | https://m.edsoo.ru/7f41a636
HaxoxxneHnue ajikaHOB B IIPUPOJIE.
11 CriocoObI ITOTYYEHUS U IT iMI;Hle[HI/Ie buGnnorexa LIOK
yi p 26.09.2024 | https://m.edsoo.ru/7f41a636
aJIKaHOB
[uknoankansl: o0mmas Gpopmyia,
HOMEHKJIaTypa U U30Mepus,
12 0COOEHHOCTH CTPOCHUS U bubmorexa [TOK
. 27.09.2024 | https://m.edsoo.ru/7f41a636
XUMHYECKHUX CBOMCTB, CIIOCOOBI
MOJTYYCHUS ¥ TIPUMEHEHUE
Pemenue pacueTHBIX 3a/1a4 HA
ONpeACICHUE MOJIEKYISIPHON
OPMYJIBI OPraHUYECKOTO BEIIECTBA
13 fo I;/Ia}(;COBIfM IIOJIAM aTOMOBIlI bubmmorexa [OK
02.10.2024 | https://m.edsoo.ru/7f41a636
9JIEMEHTOB, BXOISAIINX B €T0 COCTAB.
Cucremaruzanusa 1 0000IIeHIE
3HAHUH 110 TEME
ATKEeHBI: TOMOJIOTUYECKHAN PSL,
14 obras popmyiia, HOMEHKIATypa brbmorexa [IOK
Y, ypa, 03.10.2024 | https://m.edsoo.ru/7f41a636

OJICKTPOHHOC U MPOCTPAHCTBCHHOC
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cTpoeHue MoJieKynl. CTpyKTypHas U
LUC-TPAHC-U30MEPUS AIIKEHOB

dusuueckre U XUMUYECKHE CBOMCTBA

bu6mmorexa [JOK

15
ankeHos. [IpaBuiio MapkoBHUKOBA 04.10.2024 | https://m.edsoo.ru/7f41a636
16 CriocoObl MOTy4eHHs U MPUMEHEHUE bubmmoreka [JOK
AJIKEHOB 09.10.2024 | https://m.edsoo.ru/7f41a636
I1 6ora Ne 1
. ! rII)aKTI/IquKasI pabora 10 TEME BuGmiorexa LIOK
OjI yqe"H e STIIICHA HHBYHCHHE €10 10.10.2024 | https://m.edso0.ru/7f41a636
CBOWCTB
Pemienue pacueTHbIX 3a/1a4 Ha
18 onpe eﬂegne MOJIEK n;f[ HOI bromiorexa [IOK
P P 11.10.2024 | https://m.edsoo.ru/7f41a636
(opMyIIbl OPraHUYECKOT 0 BEIIECTBA
AJKagueHbl: CONPSKCHHBIE,
19 M30JIMPOBAHHBIE, KyMYJINPOBaHHBIE. bubnnoreka LIOK
Oco0eHHOCTH AJIEKTPOHHOTO 16.10.2024 | https://m.edsoo.ru/7f41a636
CTPOCHHUS
20 XUMHUYECKHE CBOMCTBA COMPSKECHHBIX bubnnoreka LIOK
IUEHOB 17.10.2024 | https://m.edso0o.ru/7f41a636
21 CrniocoOblI osTyyeHHs ¥ IpUMEHEHNe bubmuoreka IIOK
aJIKaJIleHOB 18.10.2024 | https://m.edsoo.ru/7f41a636
ATKVHBI: TOMOJIOTUYECKHM AL,
obmas ¢o a, HOMEHKJIATypa,
22 3n:11<Tﬂ fl){lfoh(:fn I;c:[ :Ifcj?rBTe}I’{pHoe bubamorexa LIOK
P pocth 23.10.2024 | https://m.edsoo.ru/7f41a636
CTpOEHHE MOJIEKYJ, (hU3nuecKue
CBOMCTBA
23 XHUMHYECKHE CBOMCTBA aJIKNHOB bubmorexa [TOK
24.10.2024 | https://m.edsoo.ru/7f41a636
24 KauecTBeHHBIE peakliMy Ha TPOHHYIO bubmumotexa LIOK
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CBSI3b 25.10.2024 | https://m.edso0.ru/7f41a636
o5 Crioco0bl 1ostyueHus: ¥ MpUMEHEHUe bubmuorteka [IOK
AIIKUHOB 30.10.2024 | https://m.edsoo.ru/7f41a636
26 Pemenue 3amau: pacuersl o bubmmoreka [JOK
YpaBHEHUIO XUMUYECKOU pEeaKIIHH 06.11.2024 | https://m.edsoo.ru/7f41a636
97 Cucremarusanus 1 00001eHe bu6mmorexa [JOK
3HAHUM MO TeMe 07.11.2024 | https://m.edsoo.ru/7f41a636
ApEeHBI: TOMOJIOTUYECKUH PsijI, 00mIast
opMyJia, HOMEHKJIaTypa.
28 gJII;KTy OHHOE M I OCTYI;HCTBGHHOG bubmmorexa LIOK
p pOCIp 14.11.2024 | https://m.edsoo.ru/7f41a636
CTPOEHHE MOJICKYJ OeH307a 1
TOJIyOJ1a, UX (pU3nUecKue CBONCTBA
XUMUYECKHE CBOMCTBA ApEHOB: bubanoreka [IOK
29
peaKIuy 3aMeIICHUS 15.11.2024 | https://m.edsoo.ru/7f41a636
XHUMUYECKUE CBOMCTBA apPEHOB:
30 €aKIUU IPUCOSINHEHHUS, OKUCIIEHUE bubmorexa HOK
P P ’ 20.11.2024 | https://m.eds00.ru/7f41a636
TOMOJIOTOB O€H30J1a
31 OCc00EHHOCTH XUMHUYECKUX CBOMCTB bubnuoreka [JOK
CTHpOJIa 21.11.2024 | https://m.edsoo.ru/7f41a636
Pemrenue pacueTHbIX 3a/1a4 Ha
32 onpeeIecHIE MOJIEKYIIIPHOM bubmorexa [TOK
P YIAp 22.11.2024 | https://m.edso0.ru/7f41a636
(hopMyITBI OPraHUYECKOTO BEIIECTBA
33 Crioco0bl MoTyueHus: ¥ pUMEHEHUE bubnmnoreka [JOK
apeHoB 27.11.2024 | https://m.edsoo.ru/7f41a636
I'eHeTHYeCKast CBA3b MEXKTY
34 A3JIMYHBIMM KJIACCAMH bubmorexa HOK
P 28.11.2024 | https://m.edsoo.ru/7f41a636
YII€BOJ0POIOB
35 Pacuerbl 10 ypaBHEHUSAM XUMUYECKUX bu6mmotexa LIOK
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peakuumii. CucteMaTusaius u 29.11.2024 | https://m.edsoo0.ru/7f41a636
00001IeHIE 3HAHUI TIO TeME

36 [Tpupoansiii ra3. [lonyTHbie bubnuorexa [IOK
He(TSAHBIC Ta3bl 04.12.2024 | https://m.edsoo.ru/7f41a636

37 KameHHBIi yroJib v IPOIYKTHI €T0 bu6mmotexa LIOK
nepepadoTKu 05.12.2024 | https://m.edsoo.ru/7f41a636
HedTb 1 ciocoObI e€ epepaboTKH.

38 [IpumeHneHue npoayKToOB bubmorexa [IOK

06.12.2024 | https://m.edsoo.ru/7f41a636

nepepadoTKu HEPTH
I'eneTnyeckast CBS3b MEXKTY

39 Pa3IMYHBIMH KJ1acCaMu bubmorexa LIOK

11.12.2024 | https://m.edsoo.ru/7f41a636

yTIIEBOJIOPOIOB
l"anorenonpousBoaHbIE

40 YIJIEBOJOPOIOB: JIEKTPOHHOE bubnnoreka LIOK
CTPOEHHE; pEeaKINH 3aMEeICHUS 12.12.2024 | https://m.edsoo.ru/7f41a636
rajoreHa
JeiicTBue 1enouei Ha

a1 raJIOT€HIIPOU3BOIHBIE. bubnnoreka LIOK
BsaumMmopeiicTBre qurajoreHajJIKaHOB 13.12.2024 | https://m.edsoo.ru/7f41a636
C MarHueM U IITHKOM

42 Cucremaruzanus 1 00001eHmne but6mmoreka [JOK
3HaHUH 110 pasaeny "YriaeBoaopo s 18.12.2024 | https://m.edsoo.ru/7f41a636

43 KonTtponbshas pabota o reme bubnmnoreka [JOK
"VraeBogopozs"” 18.12.2024 | https://m.eds00.ru/7f41a636
[IpenenbHBIC OTHOATOMHBIC CITUPTHI:

44 TOMOJIOTUYECKHH psiJl, oO1ias but6mmoreka [JOK
dhopmyna, CTpOCHHE MOJICKYII, 19.12.2024 | https://m.edsoo.ru/7f41a636

M30Mepus, HOMEHKJIATypa,
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KJaccupuKanms, Gu3nIecKue
CBOMCTBA

XUMUYECKHE CBOMCTBA MPEIETbHBIX

bu6mmorexa [JOK

45
OJIHOATOMHBIX CITUPTOB 20.12.2024 | https://m.edsoo.ru/7f41a636
16 CriocoObl MOTy4eHHs U MPUMEHEHUE bubmmoreka [JOK
OJIHOATOMHBIX CITHPTOB 25.12.2024 | https://m.edsoo.ru/7f41a636
II :
- pocThIe 3(1)1/1ng HOMCHI((bJIaTypa u BuGmiorexa LIOK
H3OMEpHAL, 0€O eHH“OCTH HBHHCCKIX 26.12.2024 | https://m.edso0.ru/7f41a636
1 XUMHUYECKHX CBOMCTB
MHOroaroMHbI€ CITUPTHI:
48 STWIEHTINKOJB U TIIMIEPHH, X buGmorera [OK
HepHH, . 27.12.2024 | https://m.eds00.ru/7f41a636
(bu3HYECKUE U XUMHYECKHUE CBOHCTBA
49 CrocoObl OTy4eHHS U IPUMEHEHUE bubmmoreka [JOK
MHOT'OaTOMHBIX CIIMPTOB 09.01.2025 | https://m.edsoo.ru/7f41a636
deHoum: cTpoeHNE MoJIe R
50 (I)I/IHI/I‘JII I;FIE : I/1171 I\;B: iyimwm Th bubmmorexa LIOK
SHHACCKHC CBOHCTRA. L OKCHHAHOC 10.01.2025 | https://m.edsoo.ru/7f41a636
¢denona
. bubnuoreka [JOK
>1 Xumueckue coiicTsa pernora 15.01.2025 | https://m.edsoo.ru/7f41a636
Crioco0bl 1osyueHus: U IpUMEHEHUEe bubnnoreka LIOK
52
¢benona 16.01.2025 | https://m.edsoo.ru/7f41a636
IT oortaNe 2. P
3 CTICPIME | SAAATL IO TEME 17.01.2025 | https://m.edso0.ru/7f41a636
CrupTsl 1 PEeHOITBI
54 Cucremarusaiysa 1 00001eHne but6mmoreka [JOK
3HAHUH 110 TEME 22.01.2025 | https://m.edso00.ru/7f41a636
55 AJBIETU/IBI U KETOHBI: DJIEKTPOHHOE but6mmoreka [JOK
CTpOCHHE KapOOHUIBLHOW TPYIIIIHI; 23.01.2025 | https://m.edso0.ru/7f41a636
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TOMOJIOTHYECKHUE PAbI, 0011Iast
dbopMyIa, U30MepHs 1 HOMEHKJIaTypa

ATbIEeruIpl ¥ KeTOHBI: (PU3HUECKHE

bu6mmorexa [JOK

56
CBOMCTBA; PEeaKIUK IPUCOCANHCHHS 24.01.2025 | https://m.edsoo.ru/7f41a636
57 Peaknuu okuciIeHusa U Ka4eCTBEHHEIE bubnuorexa IIOK
PeaKIny aJIbJICTHIOB M KETOHOB 29.01.2025 | https://m.edsoo.ru/7f41a636
58 CriocoOpbl MoTy4YeHus alIbJICTHIOB U bub6mmorexa [JOK
KETOHOB 30.01.2025 | https://m.edsoo.ru/7f41a636
OaHOOCHOBHBIE NPE/IEIIbHBIE
59 1<aIl OOHOBBIE KHCJII())THLI 0COOEHHOCTHU bubmmorexa [IOK
P ’ 31.01.2025 | https://m.eds00.ru/7f41a636
CTPOCHHMSI KX MOJICKYII
N3omepusa n HoMeHKIIaTypa
60 Ka 6OIfOBLIX KHCJIOT I/IX}?;))I/BI/I‘ICCKI/IG bubmmorexa [IOK
P ’ 05.02.2025 |  https://m.eds00.ru/7f41a636
CBOMCTBa
XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX bubmuoreka LIOK
61
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT 06.02.2025 | https://m.edsoo.ru/7f41a636
Oco6 7 i
0 | o
HOTRL P 07.02.2025 | https://m.edsoo.ru/7f41a636
KapOOHOBBIX KHCIIOT
Oco0eHHOoCTH CBOMCTB:
HEMNpeeIbHBIX U apOMaTHIECKUX
63 KapOOHOBBIX, TUKapOOHOBBIX, bu6mmoreka [IOK
THJIPOKCUKAPOOHOBBIX KHCIIOT. 12.02.2025 | https://m.edsoo.ru/7f41a636
[IpencraBuTeTN BRICIIHX KAPOOHOBBIX
KHCIIOT
64 [TonsiTre o MpOU3BOAHBIX bubmuorexa LIOK
KapOOHOBBIX KUCIIOT 13.02.2025 | https://m.edsoo.ru/7f41a636
65 CriocoObI MoTydeHUsI ¥ MPUMEHEHHE bubmuoteka [{OK
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KapOOHOBBIX KUCJIOT 14.02.2025 | https://m.edsoo.ru/7f41a636
CrnoxHbie 3QHUPBI: TOMOJIOTHYECKUAN
66 psn, obmas hopmysa, H30MepHs U bubmorexa [IOK
’ ’ 19.02.2025 | https://m.edsoo.ru/7f41a636
HOMEHKJIATypa
67 DOU3NYECKUE U XUMUYECKUE CBOMCTBA bubnuorexa IIOK
3¢upoB 20.02.2025 | https://m.edso0.ru/7f41a636
Pemenue pacyeTHbIX 3a1a4: 110
YPaBHEHHUIO XUMUYECKOHN peaklnu, Ha bubmmoreka [JOK
68 .
OIIpEeJICIICHUE MOJICKYJIIPHOM 21.02.2025 | https://m.edsoo.ru/7f41a636
(OpMyIIBI OPraHUYEeCKOTO BEIIeCTBA
[TpakTuyeckas padora Ne 3. Pemenue
69 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubmmoreka [JOK
"KapOoHoBble KucioTbl. Clo’KHBIE 26.02.2025 | https://m.edsoo.ru/7f41a636
s¢upsr”
Kupsr: ctpoenue, puznyueckue u bubnnorexa [{OK
70 .
XMUMUYECKHE CBOWCTBA (THAPOIIH3) 27.02.2025 | https://m.edsoo.ru/7f41a636
Oco0eHHOCTH CBOMCTB KUPOB,
71 coepIKaIlNX OCTATKH HEIPEAEIbHBIX Bubmorexa LIOK
pratl P 28.02.2025 | hitps://m.eds00.ru/7f41a636
KHUPHBIX KUCTOT. JKUPHI B IPUPOE
Mpi1a KaK COJIM BBICHIMX KapOOHOBBIX
79 KHCIIOT, UX MOIOIIee ASHCTBHE. but6mmoreka [JOK
[ToHsATHE O CHHTETUYECKUX MOIOIIIUX 05.03.2025 | https://m.edsoo.ru/7f41a636
cpenctBax (CMC)
I'eneTnyeckast CBS3b YIIIEBOAOPOIOB
73 1 KHCJIOPOJICO/IE mayrnx o bubmorexa [OK
POACOAEPARAL 06.03.2025 | https://m.edsoo.ru/7f41a636
OpPraHUYECKUX BEIIECTB
74 Pac4€Tbl 10 ypaBHEHMAM XUMUYECKUX bubmuorexa [IOK
peaxkuui 07.03.2025 | https://m.edsoo.ru/7f41a636
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Cucremarusanus 1 00001eHue

bubnnorexa IIOK

75
3HaHUI 110 TeMe 12.03.2025 | https://m.edsoo.ru/7f41a636
06 e

| ey

HIE YTIEEOA ’ 13.03.2025 |  https://m.edsoo.ru/7f41a636
JU- U TIOJIMCAXapH/Ibl)

77 Monocaxapuabl: GpusnyecKue bu6mmoteka LIOK
CBOIMCTBA M HAXOXJICHUE B IIPUPOIE 14.03.2025 | https://m.edsoo.ru/7f41a636
[IpumeHeHue rioKo3bl, €€ 3HaYeHHUE B bu6mmoteka LIOK

78
KHU3HECATCILHOCTH OpPraHn3Ma 19.03.2025 | https://m.edso0o.ru/7f41a636

Hcaxapubl: caxaposa, MalibTo3a U
79 faKTosap}?axom e}II)I/IG B IIPUPOJIE U bubmorexa LIOK
' A PHpoA 20.03.2025 | https://m.edsoo.ru/7f41a636
MPUMEHEHHE JUCAXaAPH]IOB
[Tonucaxapunasl: cTpoeHUE
80 Mak OMOJII;KHJI Q)HI:);quCKI/Ie u bubmmorexa [IOK
P Y & 21.03.2025 | https://m.eds00.ru/7f41a636
XMUMHYECKHE CBOMCTBA, IPUMECHEHNE

81 [TonsiTre 06 NCKYCCTBEHHBIX bubmuoreka LIOK
BOJIOKHAX 26.03.2025 | https://m.edsoo.ru/7f41a636
Perienue pacueTHbIX 3a1a49 Ha

82 ONpEeICIICHUE JOJIA BBIXOA MPOIYKTa bubmuoreka [JOK
peaxkuuu OT TEOPETHUECKU 27.03.2025 | https://m.edsoo.ru/7f41a636
BO3MOYKHOTO

83 Cucremaruzarnus u 0000IeHe bubmuorexa [IIOK
3HAHMU 110 pas3eny 28.03.2025 | https://m.edsoo.ru/7f41a636
KontposbHas paboTa 1o teme

84 "KHCJFI)O 07ICO pe Karue Bubnrorexa LIOK

POACOLCPXALL .y 09.04.2025 | https://m.edsoo.ru/7f41a636
OpraHUYeCKUe COCTUHEHHUS

85 AMUHBL: K1accuuKaIms, CTpoeHue bubnuoteka [{OK

MOJIEKYJ, 0011ast popmysia, H30MEpHUs, 10.04.2025 | https://m.edsoo.ru/7f41a636
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HOMEHKJIaTypa u pusnueckue
CBOMCTBA

XUMHYECKHAE CBOMCTBA

bu6mmorexa [JOK

86 annpaTHIECKUX aMHHOB 11.04.2025 | https://m.edsoo.ru/7f41a636
AHUIUH: CTPOCHHUE aHUJINH

87 ocoGZHHozTiO;HM;jeCKJ;x cal;oﬁcns bubamorexa LIOK

16.04.2025 | https://m.edsoo.ru/7f41a636
aHWJIMHA

88 CrocoObl OTy4eHHS U IPUMEHEHUE bubmmoreka [JOK
ann(paTHIECKUX aMIUHOB 17.04.2025 | https://m.edsoo.ru/7f41a636
AMUHOKHUCIOTHI: HOMEHKJIATypa U

89 n3omMepus, GU3NIECKHEe CBONCTBA. bubnnoreka [IOK
OTtnenbHBIC IPEACTABUTENH Ol 18.04.2025 | https://m.edsoo.ru/7f41a636
AMUHOKHCIIOT
XUMHYeCcKHe CBOMCTBA aMUHOKHUCIIOT,

90 HX OHMOJIOTHYECKOE 3HAUCHHE bu6nmnorexa [JOK
aMUHOKHUCIIOT. CUHTE3 U THAPOJIH3 23.04.2025 | https://m.edso0.ru/7f41a636
TIETITU]IOB

91 benku kak npupoaHbIE TOTUMEDSIL; bubnuoreka IIOK
CTPYKTYpHbI O€JIKOB 24.04.2025 | https://m.edsoo.ru/7f41a636

. bubmuoreka [JOK

92 XumieckHe Cpofictsa Oernion 25.04.2025 | https://m.edsoo.ru/7f41a636
A3oTcoaepkalime

93 TeTePOLUKINYECKHUE COCTUHEHMS. bubmuorexa LIOK
HyxknenHoBble KHCIOTHI: COCTAB, 30.04.2025 | https://m.edsoo.ru/7f41a636
CTpOCHHE ¥ OMOJIOTHYECKas POJIb
[TpakTuueckas pabota Ne 4. Pemenue

94 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bubamorexa LIOK

07.05.2025 | https://m.edsoo.ru/7f41a636

"A30TcoAepKalie OpraHn4ecKre
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coenuHeHus"

[IpaxTuueckas pabora Ne 5. Pemenue

95 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 1 bubnnoreka [IOK
"Pacrio3HaBaHye OpPraHMYECKUX 08.05.2025 | https://m.edsoo.ru/7f41a636
coenuHeHun"

KonrponsHas pabora o reme
96 "A:(:fcoﬂbeH ;ap HeT() l;aHTI/I:/;CKHe 1 bubmmorexa [IOK
AeP | Heop 14.05.2025 |  https://m.edsoo.ru/7f41a636
COCMHEHUS
OcHOBHbIE TOHATUS XUMHH

97 BBICOKOMOJIEKYJIIPHBIX COETUHEHUH 1 1 bu6mmotreka LIOK
METO/Ibl UX CUHTE3a — 15.05.2025 | https://m.edsoo.ru/7f41a636
MOJIMMEPH3AIHS U MOJIMKOHACHC AU
[TImactmaccel. YTunuzanus u bubnuorexa IIOK

98 1
nepepadoTKa MIacTUKa 16.05.2025 | https://m.edsoo.ru/7f41a636

99 DnacToMephl: HaTypaTbHBIN 1 bubnnorexa [{OK
CUHTETUYECKHE KayuyKH. Pe3nHa 21.05.2025 | https://m.edsoo.ru/7f41a636
BosokHa: HaTypainbHble,

100 HCKYCCTBEHHBIE, CHHTETUYECKUE. 1 bubnnoreka LIOK
[TosmMepsl cCIeUaTLHOTO 22.05.2025 | https://m.edso0.ru/7f41a636
Ha3Ha4YeHUs
[TpakTryeckas padota Ne 6. Perenue

101 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubmuorexa LIOK
"Pacno3HaBaHUE MJIACTMACC U 23.05.2025 | https://m.edsoo.ru/7f41a636
BOJIOKOH"

O0600611eHre U cucTeMaTH3alus
102 U3yYEHHOTO MaTepHaia Imo TemMe 1 bubmmoreka LOK
Y4 p 28.05.2025 | https://m.edsoo.ru/7f41a636
"BBICOKOMOJIEKYIISIpHBIE COEUHEHMS"
OBLIEE KOJIMYECTBO YACOB I10 102
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I[TPOT'PAMME




11 KJTIACC

KosmuecTBo yacos DJIeKTPOHHbBbIE
Ne Hara nugposbie
Tema ypoka Konrposbnblie | IIpakTuyeckue
n/n Bcero HU3y4YeHUs o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl

1 Atom. CocTaB aTOMHBIX sJIEP. 1 bubmmoreka [JOK
Xumudeckuii anemeHT. M30Tormsl 04.09.2024 |  https://m.edsoo.ru/7f41a636

5 CtpoeHnue IeKTPOHHBIX 000JI04eK 1 bubnnoreka [{OK
aTOMOB, KBAHTOBBIE YHCIIA 05.09.2024 | https://m.edsoo.ru/7f41a636

3 Kiaccupukanus XuMIUIecKux 1 bubmmoreka [JOK
3JIeMEeHTOB (S-, p-, d-, f-a1eMeHTHI) 06.09.2024 |  https://m.edsoo.ru/7f41a636

4 Pacnipenenenue 351€eKTpOHOB 11O 1 bubnuoreka LIOK
aTOMHBIM OpOUTAIISAM 11.09.2024 | https://m.edsoo.ru/7f41a636
C)

] JiIG;\I/I(T‘Il-ZI);)H;II;Ie KZHE):FI\Zp;uHH aTOMOB . BuGmorexa LIOK
DACNEHTOR B OFHOBHO 12.09.2024 | https://m.eds00.ru/741a636
BO30YXICHHOM COCTOSIHUH

5 DNIeKTPOHHBIE KOHPUTYpAITUU HOHOB. 1 bubnnoreka [{OK
DIEeKTPOOTPULIATETBHOCTD 13.09.2024 | https://m.edsoo.ru/7f41a636
Ilepuoauueckuii 3aK0H U
[lepuomuyeckas cucteMa XUMHYECKUX

7 snemenToB /I. 1. MenzaeneeBa, CBsI3b C 1 bubmorexa HOK

N VH ’ 18.09.2024 | https://m.edsoo.ru/7f41a636
COBPEMEHHOM TeopHel CTpPOeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB

8 XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmuorexa LIOK
UMM TIPOCTHIX U CJIOKHBIX BEIIECTB 110 19.09.2024 | https://m.edsoo.ru/7f41a636
rpynmnam u nepuojaam
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CucreMarusauus 1 00001eHUE 3HAHUI

bubnnorexa IIOK

9
10 TEMe 20.09.2024 |  https://m.edso0o.ru/7f41a636
Bune: xumudeckoii ¢cBsi3u. MexaHu3MEbl
10 00pa3oBaHMs KOBAJICHTHOM CBSI3H. bubnnoreka [IOK
Bopopoanas cBsi3b. 25.09.2024 | https://m.edsoo.ru/7f41a636
MexxMoneKysipHble B3aUMOJICHCTBUS
BanenTHOCTh U BaJIEeHTHBIE
11 BO3MO>XHOCTH aTOMOB. CBSI3b bubnuoreka [IOK
AIIEKTPOHHOM CTPYKTYPHI MOJIEKYII C UX 26.09.2024 | https://m.eds00.ru/7f41a636
F€OMETPUUECKUM CTPOCHUEM
[IpencraBieHrst 0 KOMIUIEKCHBIX bu6nmmorexa [JOK
12
COEIMHEHMSIX: COCTAaB U HOMEHKJIATypa 27.09.2024 | https://m.edsoo.ru/7f41a636
BemectBa MosexynsipHOro u
HEMOJIEKYIISIPHOTO CTPOeHUs1. TUIIBI bubnuorexa IIOK
13 .
KPUCTAUTHIECKUX PEIIETOK U CBOMCTBA 02.10.2024 | https://m.edsoo.ru/7f41a636
BEIIECTB
ITonsarue o TUCHEPCHBIX CHCTEMAX.
14 IIpe CTaBn:HHe OpKOJ'IJ'IOI/I HBIX bubmmorexa HOK
peat A 03.10.2024 | https://m.edso0.ru/7f41a636
pacTBOpax
Hctunnbie pacTBOPLI: HACHIILIEHHLIE U
15 HEHACKI eIfHLIe I:).CTBO I/II\IE)CTB bubmorexa [IOK
Hl P P ' 04.10.2024 | https://m.edsoo.ru/7f41a636
Kpucramnoruaparsl
16 CriocoObl BRIpaKEHUS KOHIIEHTPAITIH bubnunorexa [JOK
pacTBOpPOB 09.10.2024 |  https://m.edsoo.ru/7f41a636
Pemenne 3agau ¢ UCIOIB30BaHUEM
17 MOHATHH ""MaccoBas JOJI bubnunorexa [JOK
PacTBOPEHHOTO BemecTBa", "MoJIIpHast 10.10.2024 | https://m.edsoo.ru/7f41a636

KOHIIEHTpanus"
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Knaccugukamus 1 HOMEHKIIATypa

bubnnorexa IIOK

18 HEOPraHMYECKUX BEIIECTB 11.10.2024 | https://m.edsoo.ru/7f41a636
19 CucreMaruzanus 1 00001eHNE 3HaHUI bu6mmorexa [JOK
0 TeMe 16.10.2024 | https://m.edsoo.ru/7f41a636
KonTponbhas pabora no remam
"Ctpoenue aroma. [lepuonuueckuii
20 3akoH U llepuoanueckas cucrema bubnuoreka [IOK
XUMHUYECKHX 3yieMeHToB /1. 1. 17.10.2024 | https://m.edsoo.ru/7f41a636
MenneneeBa', "CtpoeHue BelecTsa.
MHoroo6pasue Bemiects"
Knaccuduxaryss XuMHYECKUX peaKIHii
B HEOPraHUYECKON U OpraHNYeCcKOn
21 XUMHUH. 3aKOH COXPAaHEHHS MacChl
BEIIIECTB; 3aKOH COXPAHEHUS U 18.10.2024
MIPEBPAICHIS SHEPTUU TIPU
XUMHUYECKUX PEAKIIHIX
TerutoBbie () (PEKTHI XUMHUIESCKHX
22 peakuui. Tﬁ(}}))(li\)/[OXI/IMI/I‘{eCKI/IC bubmmorexa LTOK
23.10.2024 | https://m.eds00.ru/7f41a636
ypaBHEHUS
Beraucnenus o ypaBHEeHUSIM
23 XUMHAYECKHUX PEaKIuii 1 bubmorexa LIOK
24.10.2024 | https://m.edsoo.ru/7f41a636
TEPMOXUMUYECKUM ypaBHEHHSIM
CKOpOCTh XUMHYECKOH peakIuu, e
24 SaBI/II:)I/IMOCTB oT pa3nnq11{)1)1x ;aKTOpOB. bubmmoreka LOK
25.10.2024 | https://m.edsoo.ru/7f41a636
Karanu3 u xatanuzatopsl
25 ["'oMoOreHHBIE ¥ TeTePOreHHBIC PEaAKITHN bubamorexa LIOK
06.11.2024 | https://m.edsoo.ru/7f41a636
26 [IpakTuueckas padora Ne 1 o Teme Bubnrorexa LIOK

https://m.edsoo0.ru/7f41a636
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"BaustHue pa3nudHbIX (PaKTOPOB HA
CKOPOCTh XUMUYECKOH peakiuu"

07.11.2024

OO6parumbie 1 HEOOpPaTUMbIE PEaKITUH.

bu6mmorexa [JOK

27
XUMHYECKOE PABHOBECHE 08.11.2024 | https://m.edsoo.ru/7f41a636
11 3] Ne 2
28 | "B pasmwn gaxropos na BuGmorera LIOK
" past P \ 13.11.2024 |  https://m.edsoo.ru/7f41a636
MOJIO’KEHUE XUMUYECKOTO PABHOBECHS
c) .
29| Crumembie n cradme snckrpos. BuGamorera LIOK
P ' 14.11.2024 | https://m.eds00.ru/7f41a636
Crenedb IUCCOLAAIIN
“ Hounnoe npomBeaeng BOJBL. Cpfﬂa BuGmorexa LIOK
BOAUIBIX PACTBOPOB. BOMOPOAHBIM 15.11.2024 | https://m.edsoo.ru/7f41a636
nokazareib (PH) pacrBopa
I'maponus coneii. Peakiym,
31 o (I)lfexa}o e B aCTB;1 ax bubmorexa HOK
p m p p 20.11.2024 | https://m.edsoo.ru/7f41a636
JIIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o Teme
32 "XHUMHUYECKIE PEAKIIUHU B PACTBOPAX Bubmorexa LIOK
DEAIHII B pactBop 21.11.2024 | https://m.edsoo.ru/7f41a636
AIEKTPOIIUTOB
OKHUCIUTENEHO-BOCCTAHOBUTEILHBIE
33 eakuy. BaxHelme oKUCIATENN U Bubmorexa LIOK
DEAKIHH. 22.11.2024 | https://m.edsoo.ru/7f41a636
BOCCTaHOBUTEIHN
34 MeTo/1 3IeKTPOHHOTO (IEKTOHHO- bubnunorexa [JOK
MOHHOTO0) OanaHca 27.11.2024 | https://m.edsoo.ru/7f41a636
DIIEKTPOJIA3 PACTBOPOB H PACIIIIABOB bubnmnoreka [JOK
35
BEIIECTB 28.11.2024 | https://m.edsoo.ru/7f41a636
36 Pemenue 3a1a4 pa3IuUHBIX TUIIOB bubnnorexa [IOK
atp 29.11.2024 | https://m.edsoo.ru/7f41a636
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bubnnorexa IIOK

37 P
CHICHHE 38715 PASIMHHBIX THIIOB 04.12.2024 | https://m.eds00.ru/7f41a636
38 CucreMaruzanus 1 00001eHNE 3HaHUI bu6mmorexa [JOK
o Teme " XuMU4ecKrue peakiuu'" 05.12.2024 | https://m.edsoo.ru/7f41a636
39 KonTponbHas pabora o reme bu6mmotexa LIOK
"XUMHUYECKHE peakiuu" 06.12.2024 | https://m.edsoo.ru/7f41a636
IToso)xeHrEe HEMETAIIOB B
[Teproarueckoit cuCTeMe XUMHUYIECKUX
40 sneMeHToB . 1. Menaeneera u bubmorexa HOK
o 11.12.2024 | https://m.edso0.ru/7f41a636
OCOOEHHOCTH CTPOEHUS UX aTOMOB.
du3nyeckne CBOMCTBA HEMETAIIOB
Annorpo eMeTajIoB (Ha epe
1| cnomors coom goupopnn BuGmorera LIOK
poaa, CepEL, P 12.12.2024 | https://m.edsoo.ru/7f41a636
yriaepoaa)
Bonopon: monyuenue, puznueckue u bu6mmorexa [JOK
42
XUMUYEeCKHe cBorcTBa. ['mapu bl 13.12.2024 | https://m.edsoo.ru/7f41a636
T"anorensl: HaX0KJIEHUE B TIPUPOJIE,
43 CHOCOOBI MTOJ eHi}I (1)143quecinﬂe u bubmmorexa [TOK
i . 18.12.2024 | https://m.edso00.ru/7f41a636
XUMHUYECKHE CBOMCTBA
I'anorenoBonopoasl. Baxueiimme
44 KHCJIOPOJICOAepIKaIie COCTUHESHUS bubmorexa [IOK
poAconepralll g 19.12.2024 | https://m.edsoo.ru/7f41a636
rajoreHoB
JlaGopaTopHBI€ ¥ TPOMBITIIICHHBIE
45 CIOCOOBI TOTYYEHHUSI TaJIOTEHOB. bubnmoreka [JOK
[IpumeHeHne raloreHoB 1 X 20.12.2024 | https://m.edso0.ru/7f41a636
COeTUHEHNN
16 [IpakTuueckas pabora Ne 4. Pemienue bubmuorexa [IOK
25.12.2024 | https://m.eds00.ru/7f41a636

OKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEMC
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"T"anoreus!"

Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CITOCOOBI MTOTYYCHHSI,

bu6mmorexa [JOK

47 I )
(u3HHCCKHC 1 XHMHUCCKHE CBOHCTBA 26.12.2024 | https://m.edsoo.ru/7f41a636
O3oH. [IpuMenenue kucnopoaa u
030HA
48 OKCHUIBI U IEPOKCU B Bubmaorexa OK
. p A 27.12.2024 | https://m.edsoo.ru/7f41a636
49 Pemenne 3agay pa3iimyHbIX TUIIOB buGnnorexa LIOK
atip 09.01.2025 | https://m.edsoo.ru/7f41a636

- Cepa: gaxo;xz[eHHe B IIPHPOJIE, BuGmiorexa LIOK
CTIOCO0bI MOTYYIeHNS, QUHICCKHE 1 10.01.2025 | https://m.eds00.ru/7f41a636
XUMHUYECKHE CBOMCTBA

bu6nmmorexa [JOK

51
Ceposonopoz, cymbuet 15.01.2025 | https://m.edsoo.ru/7f41a636
Kuciaopoxaconepxkamue coe e

52 cel/I LJII gc§6e§HI()))(I:<T;IH cp;oﬁc;;lf; ii; bubnmorexa [IOK

PEL. P 16.01.2025 | https://m.edsoo.ru/7f41a636
KUCJIOTBI
I1 ooraNe 5. P

53 | oconcpumonTATSHIX 5010 o ToMe. BuGorexa LIOK

DReTeprve ! 17.01.2025 | https://m.eds00.ru/7f41a636
Cepa u e¢ coeTMHEHUS
A30T: HAXOXKJACHUE B IPUPOJIC,

54 CIIocoObI TOMy4YeHHsI, PUBUUECKUE U bubnmnoreka [JOK
XHMUYECKHE CBOMCTBA. AMMHAK, 22.01.2025 | https://m.edsoo.ru/7f41a636
HUTPUJIBI
Kucnopoacoaep:xaiiue coequHeHNUs

55 asora gci6eiIfOCTLHCBOﬁCT1 a30THOM bubnmorexa LHOK

i 24.01.2025 | https://m.edso0.ru/7f41a636

KHCJIOTHI
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[IpumeHeHne a30Ta U €ro COEAMHEHUH.

bubnnorexa IIOK

56
A3OTHBIC yI0OpeHus 29.01.2025 | https://m.edsoo.ru/7f41a636
docdop: HaXOKIACHUE B IPUPO/IE,

57 CIOCOOBI TOTyYeHUs, PU3HUCCKHUE U bubnnoreka [IOK
XUMHUYeCKHe cBoicTBa. Dochuabl u 30.01.2025 | https://m.edsoo.ru/7f41a636
dochun
Oxcunpl ocdopa,

58 (1)0(:(1)?) c((lj e(bxcz ue kucnotel. Conu bubmmorexa [IOK

P IE pam ' 05.02.2025 | https://m.eds00.ru/7f41a636
(dhochopHOH KHCIIOTHI

59 [Tpumenenne dhocdopa u ero bu6mmoteka LIOK
coeauneHuid. DochopHbie yIoOpeHus 06.02.2025 |  https://m.edsoo.ru/7f41a636
I1 6ota Ne 6. P

o pakTHuecKas pabora CIIeHHE BuGmorexa LLOK
SKCTEPUMEHTAIILHBIX 3a%at 110 TeM"e 07.02.2025 | https://m.edsoo.ru/7f41a636
"A30T u pocdop 1 uX cCoeaAMHEHUS
Yrnepoa: HaxoXKIeHHEe B IPUPOJIE,

61 AJUIOTPOITHBIE MOAU(PUKAIIIY; bubnmnoreka [IOK
du3nUecKre 1 XUMHUYECKHE CBOMCTRA, 12.02.2025 | https://m.edsoo.ru/7f41a636
MIPUMCHCHUE
Oxcup yraepoaa(ll), okcn,

62 ne I:)YZ(I\F;) . (OJ'I)LHaH KfICJIOTa uee bubamorexa [IOK
YIIEPOa T 13.02.2025 | https://m.edso0o0.ru/7f41a636
conu

63 Peuienue 3a1a4 pa3nuyHbIX TUIIOB bubmorexa [TOK

AP 14.02.2025 | https://m.edsoo.ru/7f41a636
KpeMmuuii: HaxoxeHue B IPUPOJIE,
64 cr113000651 oJT eHII[/ISI @Hsnfecipi u bubmorexa [IOK
T 19.02.2025 |  https://m.edsoo.ru/7f41a636
XUMHUYECKHE CBONCTBA

65 Oxkcun kpemuusi(IV), kpemHueBast bubmuorexa [IJOK

KHUCIIOTA, CUITUKATHI 20.02.2025 | https://m.edsoo.ru/7f41a636
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[TpumeHeHre KpEMHUS U €ro

66 e et Cre . cHIe bub6mmorexa [JOK
COCAHMHCHIH. LICIIO, CTO HOTYACHHIC, 21.02.2025 |  https://m.eds00.ru/7f41a636
BUJIBI CTEKJIA
67 Pemenue 3a1a4 pa3inuHbBIX TUIIOB Bubmaorexa HOK
AP 26.02.2025 | https://m.edsoo.ru/7f41a636
68 Cucremaruzanus 1 00001IeHIE 3HAHUT bubmmoreka [JOK
o teme "Hemeramisr" 27.02.2025 | https://m.edsoo.ru/7f41a636
69 KonTponbhas pabora o reme bu6mmoteka LIOK
"HemeTamis" 28.02.2025 | https://m.edsoo.ru/7f41a636
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN bubnnoreka [{OK
paboThI, KOPPEKIIUS OIIHOOK 05.03.2025 |  https://m.edsoo.ru/7f41a636
ITonoxxenne MeTaJIOB B
[Teproarueckoit cuCTeMe XUMHUYIECKUX
71 aiieMeHTOB. OCOOEHHOCTH CTPOEHUS Bubmorexa OK
' p 07.03.2025 | https://m.edsoo.ru/7f41a636
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
Oo61ne pu3nYecKre CBONCTBA
72 MeTH:mIOq; IIpuMeHeHne METAIIOB B Bubmaorexa OK
P 12.03.2025 | https://m.edsoo.ru/7f41a636
OBITY Y TEXHUKE
73 CmuiaBsel MeTasuioB. Kopposust bubmuoreka [JOK
METAJLIOB 13.03.2025 | https://m.edsoo.ru/7f41a636
74 Periennie 3a1a4 pa3anyHbIX TUIIOB Bubmiorexa LIOK
Aatp 14.03.2025 | https://m.edsoo.ru/7f41a636
DIIEeKTPOo €CKHI a eHUN
75 | eramton, Obue crocoSs noryscrs BuGmiorera [{OK
-om yi 19.03.2025 | https://m.edsoo.ru/7f41a636
METAJLIOB
76 O6mast xapakrepucTika Mmetamuion |A- bubmuorexa [IOK
rpynns! [lepuoanueckoit cucTeMbl 20.03.2025 | https://m.edsoo.ru/7f41a636
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XUMHYECKUX 3JeMeHTOB. HaTpuii u
KaJIMii: moJy4yeHue, pusnueckue u
XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE
MIPOCTHIX BEILIECTB U UX COCAMHEHUMN

OO6mas xapakTepructuka MmetamioB | 1A-
rpymms! llepruoauyeckoin cucrteMsl
XAMHUYECKHUX JIEMEHTOB. Marnuii u

bubnuorexa IIOK

" KaJIBLU: TToJTydeHne, GU3NIecKue u 21.03.2025 | https://m.edsoo.ru/7f41a636
XUMHYECKHE CBOWCTBA, IPIMEHEHHE
MPOCTHIX BELIECTB U UX COSAUHEHUN

78 JKeécTKOoCTh BOMIBI U CIIOCOOBI €€ bu6nmmorexa [JOK
YCTpaHEHUs 26.03.2025 | https://m.edsoo.ru/7f41a636

79 ANroMHMHUI: TOTydeHue, GU3nuecKue u bu6mmoteka LIOK
XUMHYECKHE CBOMCTBA, TPUMECHECHHE 27.03.2025 | https://m.edsoo.ru/7f41a636
AmdoTepHbIe CBOMCTBA OKCHIA U

80 TUAPOKCHUIA aTFOMHUHMUS, bu6nmnorexa [JOK
THJPOKCOKOMILIEKCHI aTFOMUHUS, UX 28.03.2025 | https://m.edsoo.ru/7f41a636
IpUMEHEeHHe

81 Penienue 3agay pa3nuyHbIX TUIIOB bubmmorexa [IOK

09.04.2025 | https://m.edso0.ru/7f41a636

[IpakTuueckas padora Ne 7. Pemenue

82 AKCHEPUMEHTATBHBIX 3a/1a4 TI0 TeMe bubamorexa LIOK

10.04.2025 | https://m.edsoo0.ru/7f41a636

"MeTasisl TIaBHBIX noArpymnn”
OO01mmast xapaKTepUCTHKA METAIIIIOB

83 noOouHbIX noarpynn (b-rpymm) bubmuorexa LIOK
[Tepuoanueckoit cucTeMbl XUMHUECKUX 11.04.2025 | https://m.edsoo.ru/7f41a636
HJIEMEHTOB

84 Pu3nyecKue 1 XUMHUYECKUE CBOMCTBA Bubnrorexa LIOK

https://m.edsoo0.ru/7f41a636
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XpOoMa U €ro COEAUHEHUM, X
HNPUMEHEHUE

16.04.2025

Baxneiime coelnHeHUs1 Maprasiia.

bu6mmorexa [JOK

85
Hepmanrasar Kanm,v ero 17.04.2025 | https://m.edsoo.ru/7f41a636
OKHUCJIUTELHBIE CBOMCTBA
dusznueckre 1 XUMHUYECKHE CBOIICTBA
86 J)Kele3a ¥ ero coequuenuii. Ilonyuenne bubmorexa [IOK
& ' yi 18.04.2025 | https://m.edsoo.ru/7f41a636
Y IPUMEHEHUE CIUIABOB JKeye3a
dusnueckue 1 XUMHYECKHUE CBOIICTBA
87 MEIU U €€ COeqUHEHNI, NX Bubmorexa IOK
’ 23.04.2025 | https://m.edsoo0.ru/7f41a636
MIPUMEHEHHUE
dusndeckue U XUMHYECKHE CBOIICTBA
88 LIMHKA U €ro COeINHEHHH, HX bubnuorexa IIOK
npuMeHeHue. I uIpOKCOKOMILICKCHI 24.04.2025 | https://m.edsoo.ru/7f41a636
[IUHKA
IIpa eckas padora Ne 8. Pemenne
89 Kp HKTI/:M II;TszBHBI)l; amay I H; ff[ﬂ bubmorexa [IOK
JKCIIEPIME 3 O TeMe 25.04.2025 | https://m.edso00.ru/7f41a636
"Mertabl MOOOYHBIX oArpymm"”
90 Pemenue 3aga4 pa3nuuHBIX TUIIOB bubnnorexa [IOK
Aatp 30.04.2025 | https://m.edsoo.ru/7f41a636
0000
91 | waymernoro warepana o Tewe BuGmorexa L1OK
" i " P 07.05.2025 | https://m.edsoo.ru/7f41a636
Mertamisl
92 Konrponbnas pabota o reme bu6mmoreka [IOK
"MeTtamisr" 08.05.2025 | https://m.edsoo.ru/7f41a636
93 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN bubmuorexa LIOK
paboThI, KOPPEKIIHS OINOOK 14.05.2025 | https://m.edsoo.ru/7f41a636
94 Ponb xumun B obecrnieueHnn but6mmoreka [JOK
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YCTOWYMBOIO Pa3BUTHS YEI0BEUECTBA.
[TonsiTHE O HAYYHBIX METOAX
UCCIIEJOBAHNS BEILIECTB

15.05.2025

https://m.edsoo.ru/7f41a636

HaquLIe IMPUHIOUIIBI OpTraHUu3alun
XUMHYCCKOI'0 IMpOU3BOJACTBA.

bub6mmorexa [JOK

95 1
IIpomblINIIEHHBIE CIIOCOOBI ITOJIyYEHHMS 16.05.2025 | https://m.edsoo.ru/7f41a636
Ba)XKHEUIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
96 OKpY>Karollen CpeJibl U €ro 1 bubmmorexa [IOK
PY/RAIOMEH CPEA 21.05.2025 | https://m.edsoo.ru/7f41a636
MTOCJICICTBHS
97 XUMHS U 310POBBE YEIIOBEKA. 1 bu6nmmorexa [JOK
JlexapcTBeHHbIE CpeACTBa 21.05.2025 | https://m.edsoo.ru/7f41a636
Xumus nuni. Pons xumuu B bubnuorexa IIOK
98 N 1
o0ecrevYeHn  MUIIeBON 0€30TTaCHOCTH 22.05.2025 | https://m.edsoo.ru/7f41a636
99 KocMmernueckue u mapgromepHsie 1 bubnuoreka LIOK
cpenctBa. beitoBas xumus 22.05.2025 | https://m.edsoo.ru/7f41a636
XuMHs B CTPOUTENBCTBE. BaxkHelmue
100 CTPOUTENbHBIE U KOHCTPYKIIMOHHbBIE 1 bubmmorexa [IOK
P 24 23.05.2025 |  https://m.edsoo.ru/7f41a636
MaTepHabI
XuMHs B CEJIbCKOM XO3SMCTBE.
101 Oprannueckre 1 MUHEPAIbHBIE 1 bubmorexa [TOK
23.05.2025 | https://m.edsoo.ru/7f41a636
ynoopeHus
102 Cucremaru3anus 1 00001IeHe 3HAHUIA 1 bubmuorexa [IIOK
10 TeMe 23.05.2025 | https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I1O 102

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YAHEHUKA

» Xumus, 10 knacc/ I'abpuensu O.C., Octpoymos W.I'., Cnankos C.A.,
AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

» Xumus, 11 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A., JIEBKuH
A.H., Axtimonepnoe obmectBo «3matenscTBo «IIpocBerieHues

* Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.;
non penakiueit Jlynuna B.B., OOmiecTBo ¢ orpaHu4eHHONM OTBETCTBEHHOCTHIO
«JIPODA»; AktinonepHoe oomectBo «M3marenscTBo «IIpocBemeruey

Xummust. 10 kmace. YrnyOaeHHBIH ypoBeHb. MeToandecKkoe Iocooue K y4eOHUKY
O. C. I'abpuensna,

. T. Octpoymosa, C. FO. ITonomapesa / O. C. I'abpuenss, U. I'. OctpoymoB. —

M. : JIpoda, 2022.

METOANUYECKHUE MATEPHUAJIBI IJ151 YYUTEJIA

Xumusg. YrayOoneHasiii ypoBenb. 10 kitacec. Metoandeckoe mocooue

Meroanueckoe mocodue pa3padoTaHO B COOTBETCTBUU C (he/iepaibHbIM
rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHETO 0OIIEeTo
oOpazoBanus u [I[pruMepHOIt OCHOBHOM 00pa30BaTEIbHOMN MPOTPAMMO CPETHETO

oOuiero oopazoBanus U BXoauT B coctaB TMHUK Y MK «Xumus. YrioyOneHHbIH



ypoBeHb. 10—11 knacce» B. B. Epemuna, H. E. Ky3emenko, B. 1. Tepenuna, A.

A. lposnosa, B. B. JIlynuna.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U1 PECYPCBI CETH
HUHTEPHET

http://www.alhimik.ru/, http://mwww.chemistry.narod.ru/, http://hemi.wallst.ru/
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