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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mpeameTa «XuUMHUsD» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuun Ha niepuo 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO H3Y4YEHHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLMpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBIMTYCKHHKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
OpOAODKEHHs OOyuYeHHUsI B OpraHu3auusx MpodeccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mnporpamme mno XMMHM Ha3HAuY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, colepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHHWNH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCSA CJIEAYIOLIME BBIMOJIHSEMbIE MPOrpaMMOil o
XUMUHU (QYHKIIMH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecreuynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIeil crpaTeruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO Npoduis;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAS, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4eHUs Y4eOHOTro MaTrepuala, KOJIMYECTBEHHBIX U KAaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMUIO COJAEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX ITOCTHXKEHMM OOydyarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yrinyOGn€HHOTO U3yUeHUs! XUMUU:
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e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJAEpKAHHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieit, mnpegycMaTpuBaeT
pacnpesneneHue M CTPYKTYpPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCJIEIOBATENIbHOCTh HW3YYEHHS y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHus MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNM  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XMMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIOIIECH COJEpKaHUS y4eOHOTO MpeaMmeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOentyaidbHbIMH mnoJsiokeHusmMu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUST Ha YPOBHE CpeIHero oobmero oOpa3oBaHUs
XUMHSI Ha YPOBHE YINIYOJNEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  ATalnoM  MOJYYEHUS  XUMHUYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YrIyOJeHHe TEOpeTUYECKOr u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k minaHUpyeMbIM pe3yJbTaTaM OCBOCHHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETo 001ero o0pa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay
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BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUHN, YMEHHI palMOHATU3alUK y4eOHOTo Tpyaa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUS MpeaAMETA.

OcHoBy cozaepxxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpeNeiaEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX WX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuKku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IMPEJACTABICHUSAX O CTPOEHUU aroMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIUil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB OMpPEAeIEHHOTO poduiis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMUSIHUE CMEXHbIE IIpeaMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM CcIllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB U TEOPHI B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsIpHasi Teopusi (MOJEKyJsipHasi Teopust B (U3HMKE), 3aKOHBI COXPaHEHUS
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MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IpeaAMETa Uil KIACCOB XUMHMKO-
ononornueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TaKue
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTH U apyrue. IIpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX INPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIyKaT OCHOBOM I H3y4YEHUs
CYILIHOCTH MpoLEeccOB (POTOCUHTE3, IbIXAHMS, TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOJSALIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MepBOCTENEHHON 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKM XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YIIayOJEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpearnosiaraet
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U O0IIeH KyJIbTypbl YE€IOBEKa, a TaKXKe JKOJIOTHYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O
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XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mux
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUHN UIsi OOBSICHEHUS
KIIFOUEBBIX MJIEW W TPOOJEM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U
MPOTHO3WPOBAHUS SIBJICHWH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M TMPOU3BOACTBEHHOMN JI€ATELHOCTH YEJOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BCIIECTB;

e yruyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS] YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHICCKON MEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzamuu MepBOOYEPETHBIX BOCIHTATEIBHBIX W Pa3BUBAIOIINAX
(GyHKUMNA LETOCTHOM CHCTEMBbl CpEJHEro oOuiero o0pa3zoBaHUs NPH WU3YYEHUU
npeaMera «XuMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCIMHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  yCBOCHHUSA
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (OPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHMIO Kak
YCJIOBHUIO yCHENTHOM MpodecCuoHaIbHON U OOIIECTBEHHOH JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMe yMEHMI W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITa OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUECKON JIeSITEILHOCTH.

OO01iee yuciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBaHusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTHM aToMa YIjepojia. XHUMHUYECKas CBSI3b B
OpraHMYEeCKUX COCIMHEHMSIX. THWIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yraepojia. Mexanusmbl 00pa3oBaHusi KOBAJIGHTHOM CBsI3M (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbIN). TUNBl MNEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBs3b. CocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE NIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOEHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl W30MeEpUU: CTPYKTYypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie A3Q(PEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o kiaccupukanuu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHoCcTH U Kjiaccu(UKalMs OpraHudecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OIBITHl MO0 MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHWE U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MEpHS. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYJ AJIKaHOB, Sp -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBA
AJIKAHOB.
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XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN AlKEHOB, Sp-
ruOpUan3alysl aTOMHBIX OpOWTalleld yriepoaa, G- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMH INPUCOCAVHEHMS, 3aMEIIEHUS B O-MOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMeEpU3auuu U okucieHusa. [IpaBumo MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneil yriepoga. Ou3nyeckue CBOMCTBA aJIKUHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3aAlUUU U
TpUMEpPHU3aLUHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJTKUHOB.

ApoMaThuecKue YrieBoJopoibl (apeHsl). I'oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl NOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:
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MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepabOTKN HEPTH, KX TPUMEHEHNE B TPOMBITTUICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTEeHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJOreHIPOU3BOJHBIE BOJHOTO U CIHUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUs BEIIECTB U MX IMPEBpaAILCHUIM:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBedMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey», c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOIOB M TAJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOIOB.

Kucaopoacoaepxanue opranuieckme coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHuMe MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psn, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccuukanus. Dusmdyeckne CBOWCTBA  MPEETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJa U METAaHOJA
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKOAbL W riaulepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: peaklMM 3aMENICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzosibHOTO sipa. Puszndeckue cpBoilicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX
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cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHus: U mpuMeHeHue geromna. GenondopmanpaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHME CBOICTBa  aIbJETMIOB M  KETOHOB:  peakUuu
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepust u HOMeHKIatypa. Pusndeckue CBONCTBA
OJIHOOCHOBHBIX TMPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOMCTB MypaBbMHOM KHUCIHOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJICUHOBAs, JUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocoObl OTyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJU3 B KHUCION M
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puanyeckiue 1 XUMUUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpIi1a KaK COJIM BBICIITUX KapOOHOBBIX KUCJIOT, KX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukaims yriaieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapubl: TIIOKO3a, (pyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapusioB. Haxoxnenue B npupoje u npuMmenenue. [lonvcaxapuapl: kpaxmal,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApOJu3, KAYECTBEHHAs] PEaKlus C HOJ0M. XHMHUYECKUE
CBOMCTBA ILIEJUTIOJIO3bI: TUAPOIM3, MOIydeHHe >PHUpoB LeToa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).
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OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTh PA3JIMYHBIX COUPTOB B BOJIC, B3AUMO/JICHCTBUE ITAHOJIA C HATPHUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTA B aJbJIETH]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknusa raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a7a4 1mo temMaM «ChupTel U
dbenomnsly, «KapOoHoBbIe KHUCIOTHI. CIIOXKHBIE YPUPHI.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue MPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekyl, oOmmas gopmysa, U30MepHus, HOMECHKIaTypa B (hU3NYECKHue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyse aHuiInHa. OcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOB. [lojmydyeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajadnuH. @OUu3NYecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHasi, BTOpUYHAs W TpPETUUHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIeHaTypairus OENKOB NMpPU HArpeBaHWM, IIBETHBIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxaniue OpTraHUYECKUe COCJIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE MOHSTUSI XUMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAS
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CIEUAIBHOTO HA3HAYCHHUS (Tecion, KEBJIap,
AIIEKTPOIPOBOIALIME OJIMMEPHI, OMOpa3iaraeMble OJUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJIEKYJISIPHOM  (OpMyJIbI OPraHMYECKOTO COEIMHEHUs Mo Macce (00BEMYy)
IPOJIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB
peakluMu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEJICHUE JIOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOTO IIKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKUE BEJIUYUHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,
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doTrocuHTE3, IbIXaHHWE, OEJKH, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukaims XuMrU4ecKiux 3JI€MEHTOB (S-, p-,
d-, f-snements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpPOUTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CB43b NEPUOIAYECKOrO 3aKOHA U [lepHoanUecKOr CHUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuoaaM. J3JHAYEHUE
nepuoanueckoro 3akona /[.1. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBsA3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsaA3U. KpartHeie cBa3u. Bogopoanas CBs3b.
MexmoneKyIsspHbIe B3aUMOJICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAast KOHILEHTpalus. HacelllieHHbIEe U

oM CHABIEEHIRIGOPAGERQPDL, PaCTBOPUMOCTL. KprcTamnoruaparsl.
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Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakiMu. XuMHuueckoe paBHoBecue. KoHncranra
XUMHYECKOTr0 paBHOBecHs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHSI W BOCCTaHOBJICHUS.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3oKEeHUe TNEpPOKCUIA BOJAOPOJAa B IPUCYTCTBUM KaTalu3aTopa, MOIEIU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heoprauuuyeckasi xumusi.

[Tonoxenne HemerawuioB B llepuoguueckol cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMHU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.
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Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(IV), okcun
ceprl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTpUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTBI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTa
U €r0 COeTMHEHHUI. A30THBIE yIOOpEHHUS.

®docdop. Haxoxnenue B mpupoje, CrIocoObl MOIydeHHs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e conu. [lpumenenue ¢ocdhopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
dusznyeckue M XUMHUUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COECIVMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), KpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl

MOJIyYeHUS METaJJIOB: TUAPOMETATYPTrHs, NUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonyuyeHue, ¢GU3NYECKUE U
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuomudeckoit cucTemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHi: TOJy4eHHe, (U3NYECKUE U
XAMHUYECKUE CBOMCTBA, MNPUMEHEHUE IMPOCTBHIX BEIIECTB M HMX COCIAUHEHHM.
JKécTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.
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AJroMuHU: ToNydeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB ToO0ouHbIX moarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX JIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaTsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHU.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamus, €ero OKMCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcupl U conu xxeneza(ll) u xenesa(lll). TlonyueHue u npuMeHeHHE Keje3a
U €ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenune
LIMHKA U €T0 COEUHEHUM.

DKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEeHHE KOJUIeKIMM «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C PacTBOPAMM KHCIIOT H
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeguHeHus», «A30T U (pochop U UX COCTUHEHHSD,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIID.

XUMHUA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HWCCIEAOBAHMS.
Hay4Hble NpUHLKIIBI OpraHU3alMY XUMHUYECKOr0 TPOU3BoACTBA. I[poMBIIIEeHHBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0o IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 3A0pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.
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XWMUS THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIME CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siiicTBe. OpraHndeckrie U MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00bEMa, KOJIMYECTBa BEIIECTBAa) NPOAYKTOB pEaKLUH, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pPacTBOpa C OIPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpallMy BEUIECTBA B PACTBOpPE, AOJIM BBbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNOpU  HW3YyYEHUHM oOmed
HEOPraHWYeCKOM XUMHUH B 11 Kiacce oCylIECTBISETCS YEpe3 UCIIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KIACCHU(PUKALMS, MEPUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarHoe COCTOSHME BEIIECTBA, HUACAIbHBIA Tra3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHus3M, dKocHcTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJICHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHONIorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
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IIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJOB,

AJIEKTPOHHAS
IIPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKON TPaXTAHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMUECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCe peau3aiii 00pa3oBaTeIbHON JeATEILHOCTH.

JIM4YHOCTHBIE pE3yNIbTaThl OCBOECHUSA TMpeaMeTa «XUMHUSD» OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUSI 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJHHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

[IECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XHWMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPy YYEHBIX U IPAKTUKOB;
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UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM M C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COoLlIMaJbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCH pa3IudHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpedHOCTeN 00111IeCcTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOrO0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIBHOM CPEJIbI;
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OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

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

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KyJIbTYpbl, B PEIIEHUH TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS Jie1aTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHoHaTbHON
JEATEIIBHOCTH.
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METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(PUKy METONOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIE Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JIOrHYecKUe AeHCTBHSA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aHUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh TMPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN

noomeSHREMASCMBRIL: AAGMGHTa, XHMHYECKas (OpMyJia, YPAaBHEHHE XHMHUYECKOH
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peakuuu — MPH PEIIeHWH Y4YEeOHBIX MMO3HABATEIbHBIX M MPAKTHUECKUX 3a/ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMyIUpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIONb30BaTh IOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIM OTYET O MPOJEIaHHOMN paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHGpoOpMalu (HAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH()OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEMPOTUBOPEUYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMETHbIe (pu3nyueckue Hu
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHNKaTHBHBIE YHUBEPCAJLHBIE YI€OHbIE ACHCTBUA:

OOKYMEHT NOANNCAH 2TEKYPOHHOM NMOAMNMUCBIO y p y a
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3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOil TEMBI B X0/I€ JUAJIOTa U/ WiIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpEe3CHTAIMell pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM UCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHHS MPOrpaMMBbI IO XUMUHU Ha YriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOT'O 3HAHMSI M MPUMEHEHHUIO 3HAHUU B PA3IUYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYECHUU yCTOWIUBOTO
pPa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM DKOJIOTHYECKOM, SJHEPIeTUYECKON U

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYphI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO U TIPUPOJHOMN CPEJIC;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYECKUH dJIEMEHT, aTOM, SAPO U JIEKTPOHHAST
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTh, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHATbHAS
TpyIIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHasT M TIPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCIIOPOJ- M a30TCOJEPKAIINE OPTaHWYECKUE COSTUHEHUS, MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopust CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHWUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHW3MaxX XWMUYECKHX pEeaKIUui, TEePMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIaXx (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTsl [ u Il pona);
(baKTOJOTHYECKHUE CBEJCHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH U OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  4YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEepabOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHITHS MPH
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

HCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIU U PACKPhIBATh UX CYIIHOCTD:
OKHUCJTUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMHA  TOCPEICTBOM  COCTaBIICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO

roCYAAPCTBEHHOE BHO)KETHOE OBLLEOBPA30BATEJIbHOE 26.09.25 09:18 CepTudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEAHASA OBLLEOBPA3OBATEJIbHAS LLIKOJIA N2 618 (MSK)

MPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, KyueBa CeeTnaHa HukonaesHa,

OWNPEKTOP




W3rOTaBJIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BELIECTB JJISI WIUTFOCTPALIU
UX XMMHAYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUMN: YCTAHABIMBATh MPHUHAJICKHOCTh M3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIEH, alleTHIIEH, TOIYO0J, TJIMLUEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWIMH, TUBUHWUI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh yMEHUS ONpPENENATh BHJ XUMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. Bytieposa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

C(OPMUPOBAHHOCTb ~ YMEHHUW  XapaKTepHU30BaTb  COCTaB, CTPOECHUE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LIUKJIOATIKAHOB, AJIKEHOB, aJIKA/IUEHOB,
QIKWHOB, apOMAaTUYECKHUX YIJIEBOAOPOJOB, CIUPTOB, aJbICTHJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIUX XHMMHYECKMX PEAKUUd C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh YMEHHS TOJATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CLIOCOOHOCTH OPraHUYEeCKUX COETMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOMU CBSI3U (G- U M-CBSI31), B3AUMHOIO BIIMSHUS aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOAHOTO
Chipbs (HEe(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
paKTHYECKOEe MPUMEHEHUE NPOAYKTOB epepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(OpMUPOBAHHOCTH YMCHHSI MIPUMCHSTH OCHOBHBIE orepariu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,
JIOKYMEHT MOAMUCAH SNTEKTPOHHOM NMOAMUCHIO
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CHUCTEMATHU3ALIUI0, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUSAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOI0 €IMHCTBA MHUDPAa,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaACU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJIYKTaM CrOpaHMsl, INIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IIPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS JIS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JieM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIBHO IIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHEe W M3y4EHHUE CBOMCTB OPTaHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIIOJCHUEM MPaBUII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPAaBHJIa IKOJOTHYECKH I1€J1IeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEIbl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUSA HA KHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANIPABICHHBIH TMOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaluu, HTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUHM MHPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKUHM OBJIIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, AIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, MeETa/NIMYecKasi, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JTUCCOIMAIMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peakuu, CKOPOCTh XUMUYECKON pEeakIMu, XUMHUYECKOE PAaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTaBICHUs] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHW3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JHUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BAaHNN BAKHEHIIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;
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c(OpPMUPOBAHHOCTh YMEHHsI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

c(pOpMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIIECHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUS OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTABY, XUMUUYECKUE PEAKIIUH 110 PA3IMYHBIM ITPU3HAKAM (YHUCITY
U COCTAaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(pOPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«3HEPreTUYECKHE YPOBHU», «IHEPTreTUUYECKUE IMOAYPOBHMU», «S-, p-, d-aToMHbIE
opOuTaNM», «OCHOBHOE M BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHHI: XapakTepU30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCJIMTEJIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
TUX peakUui; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBJICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIM3a;  PEeaKkuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);
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cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO0 PABHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue Hay4yHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
AKCHEPUMEHT (PEeajbHbI U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAs KOHIICHTPAIUs»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
peaKIuu; 3HA4YECHUS BOJOPOJHOrO IMOKAa3aTessli pacTBOPOB KHCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHWMECH); JOJIM BBIXOJA MPOAYKTa peakiuu; OOBEMHBIX OTHOIICHUI
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C MOMOIIbID HHIWKATOPOB, W3YyUYCHUE BIUSHUS
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueMm, (HOpMyIUpOBaTh I€Jb HWCCJICAOBAHMS, TPEICTABISATH B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X

I[OCTOBepHOCTB;
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c(hOpMHUPOBAHHOCTh YMEHHIT: COOJIIOIaTh MPaBUJIA TIOJIH30BAHUS XUMUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3J0POBbsI, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

chOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISTh 1EJICHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAydHasl U y4eOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBUU C MIOCTABIICHHON yueOHOM 3a1auei.
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https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEeIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUN U

bu6mmoreka [IOK
6 cHUcTeMaTH4ecKas
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubnnoreka [JOK
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa

g Cucrtemaru3zanusi 1 00001ICHUE bu6mmoreka [IOK
3HAHUM 1O TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHU P,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [JOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DU3NYECKrue U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c¢
Haxosxnenue ajgkaHosB B

11 apupoze. CrnocoObI HOMy4YeHUs bubmnorexa [IOK

PUPORS: i https://m.eds00.ru/259b0a5b
Y IPUMEHEHNE ATKaHOB
[uknoankaHsl: 00mas
dbopMyna, HOMEHKIIATypa

12 U30MepHUsl, 0COOEHHOCTH bubnuoreka [IOK
CTPOCHUSA U XUMHAYECKUX https://m.edso00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHHUE

n bubnmoreka [JOK
13 Pemienue pacu€THbIX 3a7a4 Ha
LOKYMEHT MOAMUCAH 3MEKTPOHHOW NOANMCHIO https://m.edsoo.ru/bf84d8eb
rOCYAAPCTBEHHOE BHO[PKETHOE OBLUEOGPA30BATE/IbHOE 26.09.2509:18  Ceptvdwikat 62623732F1CACF796C68B1C0424F4F5A
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14

15

16

OIIpEIETICHUE MOJIEKYJIIPHON
(GopMyIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIAM
aTOMOB DJIEMEHTOB, BXOASAIINX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH I,
oOmras ¢popmyina,
HOMEHKJIaTypa, FIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MouiekyJl. CTpyKTypHast U IHC-
TpaHC-U30MEPHUSI ATIKEHOB
®dusnuecKkue 1 XUMHYECKUE
CBOMCTBA ankeHoB. [IpaBuiio 1
MapkOoBHHKOBa
CnocoOsl nonydeHus u
IIPUMEHEHHNE AJIKEHOB

bubmuorexa [JOK
https://m.edsoo.ru/273b0ale

bu6mmorexa [IOK
https://m.edsoo.ru/21069ccd

bu6mmorexa [IOK
https://m.eds00.ru/665dc058

17

18

19

[IpakTuueckas padbora Ne 1 o
teme "llonydyeHue sTuneHa u 1 1
U3Yy4EHUE ero CBOUcTB"

Pewrenne pacy€THbIX 3a1a4 HA
OINpeIETIEHUE MOJIEKYJIIPHON
(bopMyJITBI OPraHUYECKOTO
BEII[ECTBA

ATKaaueHsl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,

KyMYJIUPOBAHHBIE. 1
Oco0EHHOCTH AJIEKTPOHHOTO

bu6mmoreka [JOK
https://m.edso0.ru/094 1 eed8

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

bubmuorexa [JOK
https://m.eds00.ru/04298c0a

CTPOCHUS

NOKYMEHT AOAMUCAH SAEKTPOHHOU- NOARUCED.
HOKYMER T HOLH FFIHERHFORROVFHO4HCDIO

VICA

rTOCYAAPCTBEHHOE BIHO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
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20 XuMHUUYeCKue CBOMCTBA | bubmuoreka [JOK
CONPSIKEHHBIX TNEHOB https://m.edsoo.ru/e561253d

)1 CriocoOsbI MoTy4eHus u | bubnnoreka [HOK
NIPUMEHEHUE aTKAAUECHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKUH P,
obmas popMmya,

22 HOMeHK(JEaIT)y;]a, 3JIEKTPOHHOE U 1 bubmmorexa [TOK

https://m.edso0o.ru/68b6ccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3MYECKHE CBOMCTBA
. bubmuorexa [JOK

23 XUMHUYECKUE CBOWCTBA aJIKUHOB 1 hitps://m.cdsoo.ru/23493293

24 KauecTBeHHbIC peakiuu Ha 1 bubnnoreka [JOK
TPOMHYIO CBS3b https://m.edsoo.ru/7b1c48da

)5 Crioco0bI nostyyeHust u | bubnnoreka [JOK
HNpUMEHEHNE AIKHHOB https://m.edsoo.ru/a6fDalea
Pemenue 3agau: pacu€rsl o

26 YPAaBHEHUIO XUMHAYECKON 1 bubmmorexa [OK

https://m.edsoo.ru/5db8e526
peakiuu

7 Cucremaruzanus 1 000011eHNe 1
3HAHHH 110 TeMe
ApEeHbI: TOMOJIOTHYECKUH Psif,
oOmas popmyna,

)3 HOMEHKJIaTypa. DJIEKTPOHHOE U | bubnuoreka [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ OeH30J1a U TOIyoa,
ux (pusmyeckue cBONCTBa

79 XUMHYECKUE CBOICTBA apEHOB: 1 bubnmoreka [JOK
peakuuu 3aMeECHNS https://m.edsoo.ru/a44alaed

[IOKYMEHT MOZAMWCAH 3MEKTPOHHOW MOANMUCHIO
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https://m.edsoo.ru/68b6cc4c
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30

XUMHUYECKUE CBOMCTBA apEHOB:
peakLMy pUCOEANHEHUS, 1
OKHCJICHHE TOMOJIOTOB OeH3071a

bubmuorexa [JOK
https://m.edsoo.ru/a44alaed

31

32

33

Oco0eHHOCTH XUMUYECKHUX
CBOWCTB CTHpOIA

Pemenne pacuéTHbIX 3a7a4 Ha
orpezieNieHue MOJIEKYISIPHOM
(GopMyJITBI OPraHUIECKOTO
BEIIICCTBA

CniocoOslI nony4eHus u
PUMEHEHUE apeHOB

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c

bu6mmoreka [IOK
https://m.edsoo.ru/6£717d09

34

I'eneTnyeckas cBA3L MCKOY
Pa3InYHBIMH KJIACCAMHU 1
YTJIEBOJIOPO/IOB

35

Pacuérel no ypaBHEHUsIM
XUMHYECKHUX PEaKIIU.
Cucremarusanus 1 00001eHne
3HaHUH 110 TEME

36

37

[Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

KameHnHblit yroib U npoIyKThI
ero nepepaboTKu

bu6mmorexa [IOK
https://m.edsoo.ru/69b3398b

38

Hedtp 1 ciocobs! eé
nepepabotku. [Ipumenenune 1
IPOAYKTOB NEpepadoTKU HEPTH

bu6mmorexa [IOK
https://m.edso0.ru/2119de78

39

I'emeTnyeckas CBA3b MCKIY
pa3IMYHBIMU KJIacCaMu 1

YIIICBOIOPOIOB

[IOKYMEHT MOZAMWCAH 3MEKTPOHHOW MOANMUCHIO
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l'anorenonponsBoHbIE
40 YTJIEBOJIOPOOB: DJIEKTPOHHOE | bubnmoreka [JOK
CTPOEHUE; PEAKLIUY 3aMELLIEHUS https://m.edsoo.ru/82b4d759
rajoreHa
JleiicTBue 1Ie04uei Ha
raJjoreHIpoOU3BOAHbIE.
41 B3aumoneiictBue 1
JIUTaIOreHaJIKaHOB C MAarHUueM U
LIUHKOM
Cucremarusanus 1 00001IeHNE
42 3HaHMH 10 pa3aei 1 bubmmorexa LHOK
" p " y https://m.eds00.ru/20e8922
YTIeBo0pOABI
43 KonTtponpsHast pabora o Teme | | bubnuorexa [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
[IpenenbHbIE OTHOATOMHBIE
CIIUPTHL: TOMOJIOTHUECKHH P,
ob6111asg hbopMyiia, CTpOCHUE
44 MOJIEK ?1) Enge Hﬂp 1 bubmnorexa [IOK
Y pH, https:/m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpunyeckue
CBOMCTBaA
XUMHYeCKHE CBOMCTBA
45 MpeIeTbHBIX OJHOATOMHBIX 1 bubmnorexa LIOK
pelt A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI nostyueHust u
46 MPUMEHEHNE OJHOATOMHBIX 1 buGmmorexa LIOK
p https://m.edso0.ru/484100000000000
CIIUPTOB
47 [Ipocteie 3¢upsr: : bubnuoreka [IOK
HOMCHKJIATYPA ¥ U3OMEPHS, | 10uvmEnT MOANMCAH SMEKTPOHHOM NOANUCHIO https://m.edsoo.ru/c2c¢788b2
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0CO0EHHOCTH (PU3HUECKUX U
XUMUYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

43 ATUJICHIJIMKOJIb U TIIMUEPUH, UX | bubnnoreka [HOK
¢du3nvecKkrue 1 XUMHUYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBaA
CniocoOslI nony4eHus u

49 IIPUMEHEHNE MHOI'0ATOMHBIX 1 bubmmorexa LIOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOII: CTPOEHUE MOJIEKYJIBI,
50 (du3HYEeCKre CBOMCTBA. 1 bubmorexa HOK
https://m.edsoo.ru/2ce726f8
TokcuaHOCTH eHomna
N bubmuorexa [JOK

51 XuMHUecKue CBOMCTBA (heHoa 1 hitps://m.edsoo.ru/037cas

5 CniocoOsblI ony4eHus u | bubnuorexa [JOK
nprUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padbota Ne 2.

53 Pemenne skcnepuMeHTaIBHBIX | 1 bubnnorexa [JOK
3a1a4 o reme "CaupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cucremarusanus 1 00001eHne | bubmuorexa [JOK
3HAHUU 1O TeMe https://m.eds00.ru/1810cb9b
Anbaeruibl U KETOHBI:

IIEKTPOHHOE CTPOEHUE

55 KapOOHUJIBHOM TPYIIIIbI; | bubnuorexa [IOK
TOMOJIOTUYECKHE PSJIBI, 00TIIast https://m.edsoo.ru/b139beaa
dbopmyra, u3oMepus U
HOMEHKJIaTypa

[IOKYMEHT MOZAMWCAH 3MEKTPOHHOW MOANMUCHIO

rTOCYAAPCTBEHHOE BIHO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
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Anpaerunsl 1 KETOHEBL:
56 (dU3HUYECKHEe CBONCTBA; pEaKINu 1 buGnnorexa LIOK
P https://m.edsoo.ru/c887425¢
MIPUCOCTUHCHHS
Peaknuu okucieHus u
57 Ka4eCTBEHHBIC PEaKIIUU 1 Bubmorexa ITOK
p https://m.edsoo.ru/a393baa9
aJIbJIETHI0B U KETOHOB
58 Crioco0bI nostyueHust | bubnuoreka [IOK
aIbJICTUIOB U KETOHOB https://m.edsoo.ru/520d1¢51
OIHOOCHOBHBIE TIPE/ICTIbHBIC
59 KapOOHOBBIE KUCIIOTHI, 1 bubnuorexa [JOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYI
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KUCJIOT, UX 1 bubmmorera [TOK
p o https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XUMHYECKHE CBOUCTBA
bu6mmoreka [IOK
61 MPEACIIbHBIX OJJTHOOCHOBHBIX 1
https://m.edso0o0.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCcoOEeHHOCTH CBOMCTB
6 MYypaBbUHOMN KUCIIOTHI. | bubnuorexa [IOK
MHuorooGpa3zue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOMCTB:
HETPEeACIbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 JTUKapOOHOBBIX, 1
https://m.edsoo.ru/83a08773
TUAPOKCHUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BeICIIUX
KaPGOHOBLIX KHCIIOT JOKYMEHT NOAMUCAH SNEKTPOHHOW NOAMNUCHIO
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https://m.edsoo.ru/83a08773

64 [TonsiTHE O TPOM3BOAHBIX | bubmmorexa [IOK
KapOOHOBBIX KUCIIOT https://m.edsoo0.ru/0d162d9d
CriocoObI nostyueHust u

65 MPUMEHEHHE KapOOHOBBIX 1 bubmmorexa [TOK

P P https://m.edso0.ru/7c065c9d
KHUCJIOT
CnoxHbie d(upHI:
TOMOJIOTHYECKHH psiJi, oO1as bubnnoreka [JOK

66 1
dbopMmyna, u3oMepus u https://m.edsoo.ru/adftfe6d
HOMEHKJIaTypa

67 DOu3nvecKne U XUMUYECKHUE 1 bu6mmoreka [IOK
CBOiicTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peakuuu, Ha OIpeeIeHue 1
MOJIEKYIISIPHOM (OPMYIIBI
OpPraHWYECKOI0 BeIlleCTBa
[IpakTuueckas padbora Ne 3.

69 Peienne skciepuMeHTAIBHBIX | bubnnorexa [JOK
3aga4 no Teme "Kap6oHoBbIe https://m.edso00.ru/486671fb
KUCIoThl. ClioxkHBIE H3PUPHI"

Kupsr: crpoenne, puzndeckue
PRI GID ¢ Bu6mmorexa [IOK
70 Y XMMHYECKHE CBOMCTBA 1
https://m.edsoo.ru/al9c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH | bubnmoreka [JOK
HETPEAETBHBIX JKUPHBIX https://m.eds00.ru/b0331922
KuCHoT. JKUpsl B IpUpo/ie

bu6 OK
72 Mpb11a KaK COJIM BBICIITUX 1 nommoreka L
LOKYMEHT MOAMUCAH 3MEKTPOHHOW NOANMCHIO https://m.eds00.ru/3¢566565
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KapOOHOBBIX KUCIIOT, HX
Morolee nercrtaue. [lousatue o
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)
I'enernueckas cBsA3b

7 YIJIEBOIOPOAOB U | bubmumoreka [IOK
KHCIIOPOACOAEPKALINX https://m.eds00.ru/56790¢c96
OpPraHMYECKUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM |
XUMUYECKUX PEeaKIui

75 CucremaTtu3zanus u 06o01IeHNne | bubnnoreka [JOK
3HaHUU 10 TeMe https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTHKa

76 YTJIEBOOB M KJIacCH(pUKaLus | bubnnoreka [JOK
yIIeBOJIOB (MOHO-, IU- U https://m.edso0.ru/7a9693al
MOJIMCaXapHUIbl)

Mounocaxapupsl: puznyecKkue
77 CBOMCTBA U HaXOXKJICHUE B 1 bubmorexa LHOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHne TIIIKO3bI, €€
78 3HAYCHHE B 1 bubmorexa HOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIPHOCTH OpraHnu3Ma
Hucaxapunbl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. | bubmuorexa [JOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapHJIOB

20 [Tonucaxapuasl: crpoeHue 1 bubnuoreka [IOK
MaKpOMOJIeKYI, (PU3NIECKHE U https://m.edsoo.ru/72a04508

[IOKYMEHT MOZAMWCAH 3MEKTPOHHOW MOANMUCHIO

rTOCYAAPCTBEHHOE BIHO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXAEHUE CPEQHASA OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 618
NMPMMOPCKOIO PAMNOHA CAHKT-NETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,
[VPEKTOP

26.09.25 09:18

(MSK)

CepTudukat 62623732F1CACF796C68B1C0424F4F5A



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

XMMHYSCKHUE CBOMCTBA,
MIPUMEHEHUE
81 [TonsiTHE 00 HCKYCCTBEHHBIX | bubnnoreka [HOK
BOJIOKHaX https://m.eds00.ru/6216e766
Pemenue pacdeTHbIX 3a7a4 Ha
%) onpeAesieHue JOJIM BbIX0O/1a 1 bubnnoreka [HOK
NPOAYKTa PEAKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETHUECKH BO3MOKHOTO
23 Cucremaruzanus 1 00001IeHNe 1 bubnnorexa [JOK
3HaHUU MO pazzeny https://m.edso0.ru/08d4364c
KonTtponpsHast pabora o Teme
84 "Kucnopoaconepxariue 1 1 bubmorera [JOK
P P " https://m.edsoo.ru/42c6678e
OpPraHUYECKUE COCAMHEHUS
AMUHBL: K1accudukams,
CTPOEHHE MOJIEKYII, 00IIIast
85 @T(f) MyJa I/I3OM€yI/I$I 1 bubmorexa HOK
pMYy-a, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOMCTBA
26 XuMudeckue CBONCTBa | bu6mmoreka [JOK
annpaTUIECKUX aMUHOB https://m.edsoo.ru/1bc5cfB80
AHWIIMH: CTPOCHUE aHWJIMHA,
87 0COOEHHOCTH XMMHUYECKUX 1 bubmorexa [TOK
. https://m.edsoo.ru/39¢d21f1
CBOMCTB aHWJIMHA
CriocoObI nostyueHust u
88 npUMeHEeHHe anupaTHIeCKIX 1 bubmmorexa [OK
p https://m.edsoo.ru/eal38763
aMHUHOB
29 AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1 bubnuorexa [JOK
U u3oMepus, GU3nIecKue https://m.edsoo.ru/d1773e80
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cBoiicTtBa. OTAeIbHBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT
XUMHYECKHE CBOMCTBA
aMUHOKHCIIOT, UX
bubmuoreka [JOK
90 OHMOJIOTHYECKOE 3HAUECHUE 1
https://m.edsoo.ru/77df705a
amuHokuciioT. CUHTE3 U
TUAPOIU3 TSN THIOB
o1 benku kak npupoaHbIe | bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.edso0.ru/429¢9899
bubmuorexa [JOK
92 XHUMHUYECKHE CBOMCTBA OEIKOB 1
https://m.edso0.ru/6237306d
A3zoTcoaepikaiue
TEeTEPOLUKITNIECKUE
93 coequnenus. Hyknennosnie 1 bubmorexa LOK
e https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosnoruyeckas poiib
[TpakTuueckast pabota No 4.
Pemenne skcnepuMeHTAIBHBIX
94 3a7a4 110 TEME 1 1 Bubmorexa ITOK
" https://m.edsoo.ru/8e3¢02d1
A3zoTcoaepkaiue
OpPraHNYEeCKHE COCTUHEHUS "
[IpakTuueckas pabora Ne 5.
95 Pemenne skciepuMeHTaNIbHBIX | | bubnuorexa [IOK
3a7ad4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/bde3{df6
OpPraHMYEeCKHX COCTUHEHUI"
KonTpomnpHas pabota mo Teme
96 "A3zoTcoaepiKaliue 1 1 bubnnorexa LIOK
p " https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCAMHEHUS
97 OCHOBHBIE OHATHSA XUMUM | 0xyMEHT OAMMCAH SMEKTPOHHOI MOAMMCHIO bubmuoreka [JOK
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BBICOKOMOJIEKYIAPHBIX https://m.edsoo.ru/7aa63ebd
COEMHEHUIN U METOABI UX

CHHTE3a —IIOJMMEepH3alus U

HOJIMKOHICHCALUS

08 [Imactmaccel. YTunuzamus u | bubmuorexa [JOK
nepepaboTKa I1acTuKa https://m.edso0.ru/82242¢0f
DacToMepbl: HaTypaJIbHbIN

99 CI/IHTeTI/IIIepCKI/Ie Ka?;fpi-IYKI/I. 1 bubmmorexa LOK

https://m.edsoo.ru/246103ec
Pe3nna
Bonokna: HatypalibHbIe,

100 HCKYCCTBEHHBbIE, 1 bubnuoreka [IOK
cuHTetndeckue. [lonumepsl https://m.eds00.1ru/5963a601
CIEIMaJIbHOTO Ha3HAUYEHUs
[TpakTuyeckas padora Ne 6.

101 Pemenne skciepuMeHTalIbHBIX | bubnuoreka [IOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/3aebd77a
IJIACTMAacC ¥ BOJIOKOH"

O06o0011eHnEe U cUCTeMaTU3aIus

102 U3Y4YEHHOI'0 MaTepuala 1o TemMe | bubnnorexka [JOK
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22ble8
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102
[TPOI'PAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
| Atom. CocTaB aTOMHBIX SJIEP. 1 bubnuoreka [{OK
Xumuyeckui sneMent. M30Tomnbl https://m.edsoo.ru/59c112ee
) CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1 bubmmoreka [JOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nmnorexa LIOK
AJIEMEHTOB (S-, p-, d-, f-3IeMeHTHI) https://m.edso00.ru/61294af9
4 Pacnipenenenue 35eKTpOHOB 110 1 bubnnorexa [JOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
5 3neMeTII:{)TOB B OCHO]S—IOI\/}I’I:/I 1 brbmmorexa [TOK
. https://m.edsoo.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIMX HOHOB. | bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[Teproandeckasi cucTeMa XUMUYECKUX
7 anemenToB /1. . MenaeneeBa, CBs3b C 1 bubnuorexa [IOK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU TEOpHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
g XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

MMU TIPOCTBIX U CIOXKHBIX BEIIECTB IO
rpynmnam u nepuoaam

https://m.edso00.ru/f8468927
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunorexa LIOK

nn

pacTBOpEHHOrO BeriecTBa", "MolsipHas

? 110 TEME https://m.edsoo.ru/8fad2942
Bunnl xumnueckou cBs3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoeKyIIpHbIE B3aUMOICHCTBHS
BaneHTHOCTH U BaJICHTHBIE

1 BO3MOXHOCTH aToMOB. CBSI3b bubnuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOECHHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nmnorexa LIOK
COEIUHEHMAX: COCTAaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl2a
BemectBa MosekyasipHOro 1

13 HEMOJIEKYJIIPHOTO CTpOeHUs. Turbl bubmmnoreka HOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BENIECTB
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.

14 [IpencraBneHue 0 KOJUIOUIHBIX bubmmorexa OK

https://m.edsoo.ru/da2¢70e4

pacTBopax
WctruHHBIE pacTBOPHI: HACKIIIIEHHBIE 1

15 HEHACBIIIEHHBIE, PACTBOPUMOCTb. Bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatet

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3aga4u ¢ ucnoyib30BaHUEM

17 MOHSTHH ""MaccoBas 10714 but6mmorekxa [IOK

https://m.edsoo.ru/785e0ab4

KOHLeHTpauus"
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13 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Ctpoenue aroma. [leproanueckuii

20 3akoH u [lepuoauueckas cucrema bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeniecTna.
Mmuoroo6pasue BemecTs"
Krnaccudukanuusa XuMHUeCKUX peakiui
B HEOPTaHUYECKOW U OPraHUYECKON

)1 XUMHUU. 3aKOH COXPAHEHHUS MACChI bubnnoreka [JOK
BENIECTB; 3aKOH COXPAaHECHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAIICHUS YHEPTUU TIPH
XUMHUYECKHUX PEaKIIUSIX
TemnnoBbie 3G HEKTh XUMUYECKUX

22 peakuuil. TepMoxumuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boluucnenust no ypaBHeHUSIM

23 XMMHYECKUX PEAKIUHU U buGnuorexa [IOK

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

TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKopocTh XMMHUYECKOH peakuuu, e€

24 3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB.
Karanus u xatanuzaropsl

25 ['oMOreHHbIe ¥ reTepOreHHbIE peaKuu

26 [IpakTuyeckas padora Ne 1 o Teme bubmuorexa [JOK

"BausiHue pa3nuvHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKON peakiuu"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6nmoreka IIOK

27
XHUMHYECKOE paBHOBECUE https://m.edsoo.ru/30952{9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOPOB HA bubmmorexa [IOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XMMUYECKOTO PAaBHOBECHS
DIIEKTPOJIMTHYECKAS TUCCOIHAITHS.
29 CI/IHLEI),Ie 1 ci1a0bble JIEKTPOIUTHI bubmorexa HOK
P ' https://m.edsoo.ru/5f766bdf
CreneHb UCCOIUALIAN
Honnoe npoussenenne Boasl. Cpena
P pu bubnuoreka [{OK
30 BOJHBIX pacTBOpOB. Bogoponublit
https://m.eds00.1ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOMIHNE B PACTBOPaX bubmorexa HOK
P P p https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
ITpakTuyeckas pabora Ne 3 o Teme
32 "XUMUUECKHUE PEAKIINU B PACTBOPAX bubnuorexa [IOK
P P P https://m.edsoo.ru/2e3daeb0
3JEKTPOJIUTOB
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC
33 eakuu. BaxxHeiile OKUCIUTEIN U bubmmorexa OK
P ' https://m.eds00.1u/56226060
BOCCTaHOBUTEIHU
34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
MOHHOr0) OanaHca https://m.edsoo.ru/fb691387
35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIIECTB https://m.edsoo.ru/93{b97d2
36 Pemtenue 3amay pa3sInyHbBIX THIIOB buGnuorexa [IOK
P https://m.edso0.ru/5a859d16
37 Pemenue 3agau pa3nuyHbIX THHOB Bubnuorexa LIOK
JOOKYMEHT NOAMMUCAH 2NTEKTPOHHOM NOAMUCHIO
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https://m.edsoo.ru/5afa265d

18 Cucremaru3anus U 0000IICHUE 3HAHUM bubnnorexa [IOK
1o Teme "Xumuyeckue peakiuu" https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o Teme bubmunoreka [JOK
"Xumuueckue peakuu" https://m.edsoo.ru/a8a0a930
[TonoxxeHne HeMeTawIOB B
[lepuonnueckoil cucreMe XUMUYECKHUX

bubnuoreka [{OK
40 snemenToB JI. 1. MengeneeBa u
https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
®u3NYECKUE CBOMCTBA HEMETAIIIIOB
AJIOTponus HEMETaIoB (Ha IpUMepe
41 KHCJIOpoJia, cepbl, hocdopa u bubmorexa HOK
PO, CEpEL, P https://m.edsoo.ru/ef92c¢91c
yriiepona)

47 Bonopona: nonydyenue, pusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA. ['uapuabl https://m.edsoo.ru/0aa8f613
["asiorensl: HAX0XIEHUE B PUPOJIE,

bubmmoreka IIOK
43 CHOCOOBI MOTyUYeHUs], PU3NYECKUE U
. https://m.edso0.ru/4e¢223795
XUMHUYECKHUE CBOWCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHUCIOPOACOAEPIKAIINE COSTUHEHUS bubnmorexa [IOK
p p https://m.edso0o.ru/6b3255e6
raJIOT€HOB
JlabopaTopHble 1 IPOMBIIIIICHHBIS

45 CIIOCOOBI MOTYYEHHS TaJOTEHOB. bubmmoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEMHEHMI
ITpakTuyeckas pabora Ne 4. Pemenue

but6mmoreka [IOK
46 AKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME

https://m.edsoo.ru/8b26fecd

"T"anoreus!"”
JOOKYMEHT MOAMNNCAH SMEKTPOHHOMN noanncobo
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Kucnopon: naboparopHeie u
MPOMBIIIUICHHBIE CIIOCOOBI MOTYYCHHS,

bu6nunoreka LIOK

47
(bU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue kuciIopoaa U 030Ha

bu6nunoreka LIOK
48 OKcHabl ¥ IEPOKCUIBI
s p g https://m.edsoo.ru/5¢8816a0
49 Pertenuie 3agad pa3siin4HbIX THIIOB buGnuorexa [IOK
P https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKICHHUE B IPUPOJIC,
50 cncr))co61’1 MOJTYYCHHS (;I/ISII)/I‘ICCKI/IG u bubmorexa HOK
yi o https://m.edsoo.ru/46afae16
XHMHUYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoaopo, CyIbOHUIbI
POBOAOPOZ, CYIbhHA https://m.eds00.1ru/7¢875999
Kucnopoaconepxariue coefuHeHHs
52 cephl gco6eHHF:)CTI/I CBOWCTB CEpHOU bubmorexa HOK
PBI- P https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[IpakTnueckas padora Ne 5. Pemenue
bubmmoteka IIOK

53 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME

" . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coenuHeHUs
A30T: Hax0XJAEHUE B IPUPOJIE,

54 CrocoOBI MOTydeHus, Pu3nyecKne u bubmmoreka [JOK
XHMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoaconepxariue coefuHeHUS

55 asora F())co6eHII{)OCT1/I CBOWCTB a30THOM bubmorexa HOK

i https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHneHne a30Ta ¥ €ro COEIMHEHU. bubmuotexa [JOK

A3OTHBIE Y10OpEHHS

https://m.edso00.ru/129£5059
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docdop: HaXOKAECHUE B IPUPO/IE,

57 CHocoObI MOTy4YeHUs], PU3NYECKUE U | bubnmoreka [JOK
XUMHUYecKue cBoricTBa. Dochus u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunasl dpocdopa,

58 docdo c((l))):[e (bxcimne kucaoTel. Conu 1 bubmorexa [OK

p . p ’ https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCITOTHI

59 [Tpumenenne pocdopa u ero 1 bubnuoreka [IOK
coequHeHni. DocdopHbIe yI0OpeHUS https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK

60 SKCIEPUMEHTAIBHBIX 3a/1a4 M0 TEME 1

" " https://m.edsoo.ru/8175ac3f
A3zot u pochop u ux coenHEHUS
VYriepoa: HaX0XACHUE B IPUPOJIC,

61 aJIOTPONHbBIE MO (UKALINY; 1 bubmmnoreka HOK
(du3nyecKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/1eb191%e
MIPUMEHEHHE
Oxcup yriaepoaa(ll), oxcu

62 (S J:)y;(l\l;)) ; (OJ'I)LHaSI Ki[ICJIOTa u eé 1 bubmorexa HOK
YHIEPOR 24 https://m.edsoo.ru/dba58adf
coJiu

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1 buomorexa OK

At p https://m.eds00.ru/6029b609
KpemHunii: Hax0XaeHUE B IIPUPOJE,
64 015000651 oJI elfm (1)1/131/1r1:ecr:)1<:11e u 1 Bubmmorexa [IOK
. . https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOMCTBA
65 Oxkcun kpemausi(IV), kpemaneBas | bubmmoreka [JOK
KHCJIOTA, CUIIMKATHI https://m.edsoo.ru/3170e7bl
bubnunoreka LIOK
[IpumeHeHne KpEMHHUS U €ro
66 o — 1 https://m.edsoo.ru/393cdac0
' ’ ]D,OKYMEH"I' MOAMVICAH SNEKTPOHHOM NOANUCHIO https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenue 3ai1ay pa3nuyHbIX TUIIOB bubmorexa HOK
Aatp https://m.eds00.ru/b624801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
o teme "HemeTambr" https://m.edsoo.ru/6e864db5
69 KontponbHas paboTa mo teme bubnmnoreka HOK
"Hemeramisr" https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6motreka [JOK
paboThI, KOPPEKITUS OIMHNOOK https://m.edso0.ru/2b7¢9510
[Tonoxxenne MeTaJIIOB B
[Teproanaeckoii cucTeMe XUMHYSCKHUX
bubnunoreka LIOK
71 21eMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mume guznueckre CBOMCTBA
bubnmorexa LIOK
72 MeTaiuioB. [[pumMeHeHne MeTaaioB B
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CnnaBsl MetauioB. Kopposust bubnnorexa [JOK
METAJIOB https://m.edsoo.ru/42b872e3
74 Pemenve 3a1ay pa3aMvHBIX THIIOB bubmorexa HOK
P https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUHN Psijl HATTPSHKEHUM
75 MeTaJIJII)OB Ob6mue cnoio6m H(I)Dn CHHUS Bubmmorexa [IOK
' v https://m.edsoo.ru/94eb377a
METaJIIOB
OO6mras xapakTeprucTuka MeTayuioB [A-
76 rpynumsl [lepruogudeckoi cucTemMsl bu6muoreka [JOK

XUMUYECKUX IeMEeHTOB. Harpuii u
KaJIMii: mojydeHue, pusnueckue u

https://m.edsoo.ru/e12¢26b3
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XMMHUYECKUE CBOICTBA, IPUMEHEHNE
MPOCTHIX BEUIECTB U UX COCAUHEHUN
OO6mas xapakrepucTuka MetamioB [1A-
rpynusl Ileppoaudyeckoi cucTemMsl

77 XHMHYECKUX 3JIEMEHTOB. Marauii u 1 bubnuorexa [IOK
KaJIbIMIA: IOJy4YeHue, pusnueckue u https://m.edsoo.ru/7¢3e49¢c0
XUMHUYECKHUE CBOKCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUN

73 JKEcTKOCTh BOMBI U CITOCOOBI €€ 1 bubnuoreka [{OK
YCTpaHEHU https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nony4yenue, Gusndeckue u 1 bubnuoreka [IOK
XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.eds00.1ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

20 TUAPOKCHIA AJIFOMUHUS, 1 bubmmoteka IIOK
TUIPOKCOKOMIIJIEKCHI aJIFIOMUHUS, UX https://m.edsoo.ru/5d12d318
IIPUMEHEHNE

81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 1
ITpakTryeckas pabora Ne 7. Pemenue

82 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubmmorexa LIOK
" " https://m.edsoo.ru/27a4af43

MeTtasipl TJIaBHBIX TTOATPYTII

OO01mas xapakTepucTUKa METaIOB

%3 no6ouHbIX noarpymm (b-rpymm) 1 bubmuoreka [IOK
[Teproanueckoit CUCTEMBbI XUMHUYECKHUX https://m.edso0.ru/610d7431
3JIEMEHTOB
du3nyecKknue 1 XMMHUYECKHE CBOMCTBA

84 XpOMa U €ro COeAMHEHUH, UX 1 bubmmorexa TIOK

https://m.edsoo.ru/9911bef3

IIPUMEHEHNE

85 Baxxneinne coemmHeHNST MapraHIa. 1 bubaunoreka IIOK
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IlepmaHranar xanus, ero
OKHCJINTEIIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 ’Kenesa u ero coenuuennii. [lonydyenue bubmmorexa LOK
a ’ i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUJIaBOB Kelie3a
duznyeckre 1 XUMHYECKHE CBOIICTBA
87 MEIU U €€ COeTUHEHUN, NX Bubmiorexa IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusnueckue U XUMHUYECKHUE CBOMCTBA
28 IIMHKA ¥ €r0 COSIUHECHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas pabora Ne 8. Pemenue
bubmmoreka IIOK
89 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
" " https://m.edsoo.ru/abe352ea
MerTaibl TOOOYHBIX MOATPYIII
90 Pemenue 3amay pa3InuHBIX THIIOB bubmmorexa HOK
p https://m.edsoo0.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3aI1sI
91 U3YYEHHOT'0 MaTepuaja 1o TeEMe bubmmorexa OK
" i " p https://m.edsoo.ru/e91{e975
Mertanibl
9 KonTponbhas pabota no teme bubmuoreka [IOK
"MeTtayier" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHuu
94 YCTOWYUBOIO Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

ITonsatue o HAayYHBIX MCTOHAX
HnCCiaca10BaHusA BEIICCTB

https://m.edsoo.ru/080fe 110
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Hayunbie npuHIHUITBI OpraHU3aluu
95 XUMHUYECKOTO MMPOU3BO/ICTBA. | bubnmoreka [JOK
[TpombInIEHHBIE CITOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
96 OK aroliel cpeabl U ero 1 bubmorexa [IOK
Pyarott pea https://m.edsoo.ru/9f11bf51
MOCJIEACTBUSI
97 XUMUA U 300POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso0o.ru/a6552721
08 Xumus iy, Poas xumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne n napdroMepHbie 1 bubmmoreka [JOK
cpenctBa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XUMUS B CTPOUTENLCTBE. Baxkuelinine
100 CT OI/ITeJ'[I)HzIe U KOHC HOHHBIE 1 bubmmorexa [OK
p TPyKI https://m.edsoo.ru/61¢69003
MaTepHuabl
XUMUS B CEIBCKOM XO3SHCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbIE 1 bubmmorexa [OK
p P https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremaru3anus U 0000IICHUE 3HAHUI 1 but6mmorekxa [IOK
110 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOIT'PAMME
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMpPoBePSIEMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHus o0pa3oBaHust

1 Brnanenue cucremoil XMMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:

OCHOBOIIOJIATrAIONINE TOHATHS (XUMHUYECKUI DJIEMEHT, aTOM, H30TOIIbI,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIH aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BAJICHTHOCTH, ANIEKTPOOTPHUIIATEIIBHOCTb, CTCTICHb OKUCJICHUS,
XUMHYECKass CBs3b (G- W T-CBSI3b, KPATHBIC CBS3H), THOPUAM3ALUS
aTOMHBIX oOpOuTajneil, KpUCTAJUIMUecKas pemeéTKa, MOJb, MOJISIpHas
Macca, MOJSPHBIH 00BEM, MOJNSpHAS KOHIICHTpAIUS, PaCcTBOPHI
(MCTUHHBIE, JUCIEPCHBIC CUCTEMbI), KPUCTAJUIOTHUAPATHI, YTIIECPOIHbIH
cKkeneT, (YHKIHMOHAIbHAS TPYIIa, paJuKall, W30MEphl, CTPYKTypHas
L1 dbopmyna, wu3omepus  (CTpyKTypHas,  TeoMeTrpuyeckas  (Iuc-,
' TPAHCH30MEPHS), TOMOJOTUYCCKUIH psi, TOMOJIOTH, VYIJIICBOIOPOJIHI,
KHCIIOPOJI- U a30TCOJEpIKAIINE COCTUHEHHS, OMOJIOTHYEeCKH aKTHBHBIE
BelecTBa (yriaeBOIbl, KUPBI, OETKH), MOHOMED, TTOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYCCKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITCHBHBIe, 9K30- H
SHAOTEPMHUUYECKUE, PeaKIIMM MOHHOTO OOMEHa, TOMO- U Te€TepPOreHHbIE,
oOpaTtuMbie ¥ HEOOpaTHUMBbIE), PACTBOP, SJIEKTPOIHUTHI, HEITEKTPOIUTHI,
ANEKTPOIUTHICCKAS JAUCCOIUAIINS, CTEIICHb JTUCCOIMANNN, OKUCITUTEb,
BOCCTaHOBUTENb, JJICKTPOJIM3, CKOPOCTh XHUMHYECKOW  pEaKIuw,

XHUMHUYCCKOC paBHOBCCI/IC)

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHUS OpPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUYECKON TUCCOLMAINU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
1.2 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHUS MPUYUHHOCTA U CHUCTEMHOCTHU
XAMHYECKUX SBJICHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

NpCACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

1.3
TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux
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MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

(akTOJIOrMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
1.4 0€30MaCHOM  HCIOJIb30BAaHUHM ~ BAKHEHIIMX  HEOPTaHUYECKUX |

OpraHN4YCCKUX BCHICCTB B 6LITy u HpaKTquCKOfI JCATCIIbHOCTH

YECJI0BCKa

o0Iye HaydHbIC NMPHUHIMITBI XUMUYECKOTO MPOM3BOJCTBA (Ha mpUMepe
1.5 NPOM3BOJACTBA CEPHOW KHCIOTHl, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

2 CchopMupOBaHHOCTh YMEHUH BBISBIISATD:

XapakTepHble IIPU3HAKM M  B3aUMOCBS3b HM3YYEHHBIX IIOHATHH,
2.1 IIPUMEHATh COOTBETCTBYIOILME IIOHATUS IPU OIHCAHUHM CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUN

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUUA C MOHATHSIMH H MnpeacCTaBJICHUAMUA
2.2 APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHUMAHHUS U OOBICHEHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
3 Cq)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh!:

HAaUMEHOBAHMSI XUMHUYECKMX COCIMHEHUH MEXKIYHapOJHOIO COI03a
31 TEOPETHYECKOW W TMPUKIAJHOM XWMHHM W TPUBHAJIBHBIC HAa3BAHMS

BCIICCTB, OTHOCAINIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUux MU

HCEOPTraHNYCCKUX COeIUHEHUI

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
3.2 BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHNYECKUX BEIECTB
4 ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

41 HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA H

KPUTEpUH [T KITacCU(PUKAIK N3y4aeMbIX XUMUYECKUX 0ObEKTOB

4 OPraHnv4cCKrUC BCIICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU [T KITacCU(PUKAINK N3yJaeMbIX XUMUYECKUX OObEKTOB
[0 pa3IM4YHbIM IIpU3HAaKaM (YUCIy M COCTaBy PEArMpyIOUIMX BEILECTB,
4.3 TermioBoMy 3((dexTy peakuuu, W3MEHEHUIO CTeleHed OKHCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y4aCTUro KaTanH3aTopa)

ChopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXIAEHHOM COCTOSIHUM) ¥ HOHOB
5 XUMHYECKHX 271eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MenpeneeBa U UX BAJICHTHBIE BO3MOYKHOCTH, MCIIONb3Yys NOHATHS S-, -,

d->TIeKTpOHHBIE OPOUTAIIN, YHEPTETUUECKUE YPOBHHU
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ChopMupoBaHHOCTh yMEHUS OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHUYECKHX DJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH MO

MeproaM U rpymnmam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBJISITH ypPaBHEHUS XHMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTABICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBHUS, IIPH KOTOPBIX
9TH PEaKIUU UAYT J0 KOHIIA

peakuuii THUAPONIU3a, peakiuil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHI/IOHHOI\/JI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G- n TE-CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIMMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymniamM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIbI, THIPOKCUIbI, COJIH;
YTJIEBOAOPO/IBI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUYECKHM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BETMYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
J0J1Iel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WJIM 0OBbEMHOM J10JIM, BBIX0J1a IPOAYKTA PEAKIINH

TETI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BeliecTBa

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO

rOCYAAPCTBEHHOE BHOAXXETHOE OBLLEOBPA30OBATEJIbHOE 26.09.25 09:18 CepTtudukat 62623732F1CACF796C68B1C0424F4F5A

YYPEXXEHUE CPE[HAS OBLLIEOGPASOBATE/IbHAS LLIKOJIA N2 618 (MSK)
NMPUMOPCKOIO PAOHA CAHKT-NMETEPBYPrIA, Kyuesa CeetnaHa HvukonaesHa,

[JVPEKTOP




Bnanenue cucteMol 3HaHHM O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
11 STU 3HAHUS TMPU SKCIECPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

ChopMupoBaHHOCT yMEHHS TPUMEHATH (MCMIOJb30BATh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB JUIsI SKCICPUMEHTAILHON MPOBEPKHU
TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYECKUX
12 peakiuii ¥ MPOrHO3UPOBAHMS BO3MOXKHOCTEM HMX OCYIIECTBIICHUS,
CHUCTEMHbIC XMMHUYECKHE 3HAHHS Ui OOBSICHEHUS M MPOTHO3UPOBAHMS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO TPHUPOAY; ISl TPUHATHA

IPaMOTHBIX pEIIEHU POOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U MPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHUE W H3YYCHUE CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
13 penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHWYECKUX M OPraHWYECKHX BEIIECTB) C COOJIFOJICHUEM IPABHII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOpHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHNUS, TIPEICTABIATh B
pasnu4HON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISITH I€JIE€HANPABICHHBIN MMOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
14 Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMHY, ceTh IHTepHET u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ M HCIIOJB30BaTh B COOTBETCTBUU C ITOCTABICHHOMN

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
15 OCO3HaBaTh  ONACHOCTb  BO3JEHUCTBHS  HA  JKUBBIE  OpPraHU3MBI
ONPENEIEHHBIX BEIIECTB, IOHMUMAas CMBICI TIOKa3aTesid IpeAeIbHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS Y IPEAOTBPAILLECHUS UX BPEAHOTO BO3JICUCTBHUS HA OPTaHU3M

YCJIOBCKaA
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O XUMHUHN
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 TeopeTnyeckre OCHOBbI XUMUHU

Crpoenue BemiectBa. CoBpeMeHHass MOJENb CTpoeHHs aroma. Pacrpenenenue
AIIEKTPOHOB 110 JHEPreTUYeCKUM ypoBHAM. Kraccuduranms XUMHYECKHX
1.1 a51eMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPTeTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe OJICKTPOHBI

Ilepnonnueckas cucrtema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoandeckoro 3akona J[.M. MenneneeBa. [lpuunnbl 1
1.2 3aKOHOMEPHOCTH WM3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
epuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB

1.3 BanenTtHocTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIICHUS

Buapl xumudeckoit cBs3u (KOBaJeHTHAsl, MOHHAsS, METANTMYECKAs, BOJOPOIHAs)

1 MEXaHU3MBI €€ 06pa3OBaHI/I$[. MexcMoneKynﬂprIe B3auMoJencTBUA. BemecTBa

14 MOJIEKYJSIPHOTO U HEMOJIEKYJSIPHOTO CTpO€HUs. THIBl KpUCTaJUNIMYECKUX
pemérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON peréTKu
L5 Xumnueckas — peakuus.  Knaccudukanms ~— XMMHYECKHX — peaknuid B
' HEOpPraHMYECKON 1 OpraHM4ecKOi XUMHUU. 3aKOH COXPAHEHUS MacChl BELIECTB
1.6 CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB
1.7 TennoBsie A3 (eKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs
18 OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIONIIME Ha
. cocrostHue xumudeckoro pasHoBecus. [Ipunnun Jle llarense
Onexrponutuueckas auccoruanus. CunbHble U cialOble 3nekTponuThl. Cpena
1.9 BOAHBIX PAaCTBOPOB BEILIECTB: KHCIHAs, HEWUTpaibHas, IienouyHas. CreneHb
aucconuanuy. Peakiium HOoHHOTO oOMeHa
110 I'unponus coneit. MonHoe mpousBenenue BoAbl. Bogopoausiii nmokazarens (pH)
' pacTtBopa
CriocoObl BeIpaKeHHS KOHIIEHTPALUK PACTBOPOB: MAaccoBasi J10J1s1 pACTBOPEHHOTO
1.11 BEIIECTBAa, MOJISIpHAs KOHIEHTparus. HacelleHHple W HEHACHIIICHHBIS
pacTBOpPBL, pacTBOPUMOCTh. Kpuctamioruaparsl
L12 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [loBeneHne BemecTs B cpenax ¢

pa3HbIM 3HaueHHeM pH. MeTopl 2JIeKTpOHHOTO Oaanca
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1.13

DNEeKTPOIN3 PACTBOPOB U PaCILIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHenuil. Homenkiarypa HeopraHmuecKux

BEILIECTB

2.2

23

24

XUMHUYECKHUE CBOMCTBA BAXHEHUIIMX METAJIOB (HATpUM, Kanuil, KajdbLUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, jKelie30, Melb) U MX coeauHeHuit. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COSAUHEHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAJICKAITUX K PA3TUUHBIM

KJj1accaM

2.5

#HHPartH# 1 nenTruKanus HEOPraHUIECKUX coeIMHeHN. KadecTBeHHbBIE

PC€aKky Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYECCKOT'O CTPOCHUA OpraHu4YCCKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKelIeT OpraHU4eCKOW MOJICKYIIBI.
KpatHocTh XMMHUECKON CBSI3U. S- M P-CBS3U. Sp3-, sp2-, Sp-THOpUAM3AINH
opOuTasneil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

ctpoeHus Mosaekyin. ['omonoru. ['omonornueckunii psa. Mzomepus u nzoMepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTs

3aMECTUTEIIEN

3.3

34

3.5

[IpencraBnenne o kinaccupuKaMyu OpraHuyeckux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaThyecKas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinea

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cremuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peaknuu NPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMHU MPUCOEANMHEHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anui. [IpoMblnieHHble ¥ Ta0OpPaTOpHBIE CIIOCOOBI  MONYyYEHUS

AJIKCHOB

3.7

AnkanveHsl. XHMMHUUYECKHE CBOMCTBA AJIKAJUEHOB: PEAKLUHUH MPUCOCAUHEHUS

FIOKYMEHT NOZAMACAH 3nEKTPSEWMﬂ§F&%He’ raJOreHUpOBaHKE), TOPEHUST W moauMepusauuu. [lomydeHue
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aAJIKaAUCHOB

Ankunbl. XMMHYECKHUE CBOIMCTBA: PEaKIMM MPUCOCIHHEHUs (rajJoreHupoBaHMue,
THIPUPOBAHUE, TUApATAIMs, TUAPOraJOreHUPOBaHKE) KaK CIOCO0 IOIydeHUs
3.8 MOJMMEPOB M JIPYTUX TOJE3HBIX MPOAYKTOB. Peaknum 3amenienus. ['openue
aleTHIeHa KaK HCTOYHUK BBICOKOTEMIICPATyPHOTO [UIAMEHH JUISl CBAPKH U PE3KH

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XHUMHYECKHE CBOWCTBA OCH30Ja: peaKIUd  DIECKTPO(PUIBHOTO
3aMelIEHUs, NpUcoennHeHusl (TUIpUpOBaHME, TrajloreHupoBaHue). Peakuus
3.9 ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
OCOOCHHOCTH XUMHYECKUX CBOWCTB cTHpoiyia. [lomumepusammsi CTHpOIA.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

Crnuptel.  I[IpenenbHple  OIHOATOMHBIE CIUPTHl. XHMHYECKHE CBOICTBa:
B3aUMOJCHCTBHE C HaTpUeM KakK CHOCO0  YCTAQHOBJIGHHUS  HaIWYUs
THIPOKCOTPYNIBI, C  TaJOTEHOBOAOPOJAMM  KaK  CIOCOO  TOJIydeHHs
3.10 pacTBOpUTEIIEH, BHYTPU- U MEXXMOJIEKYJISIpHAs IeruapaTanus. Peakius ropeHus.
[Tonydenue osTtaHoNma: peakiyus OpOKEHHS TIIOKO3bI, THApPATAllUs ATUJICHA.
OTWIEHITMKOIb U TJIMLIEPUH KaK MPEJCTaBUTENN NPEAebHbIX MHOTOATOMHBIX

CIIUPTOB

311 ®enon. Xumuyeckue cBoicTBa ¢eHona (peakiuu ¢ HAaTpUEM, TUIPOKCUIOM

HaTpus, Opomom). [lonyuenue penona

AJ'II))IGFI/IZ[I)I. XUMHYeCKHEe CBOMCTBA NpCACIIbHBIX AJIbACTUAOB: THAPHUPOBAHUC,
KAueCTBEHHbIE PEAKIUM HAa KapOOHWUJIBbHYIO Tpynny (peakuus «cepeOpsHOro
3.12 3epkanay, B3aumoseictaue ¢ ruapokcuaom meau (II). Ilonydyenue npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalus ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. Ocobennoct PCaKu OKUCIICHHA all€TOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
3.13 [Tonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AJbJETUIO0B. BbIcmMe mpeneiabHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupsl u kupbl. CrnocoObl TMOJY4YEHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3PUPOB B
MUIIEBOW M NapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(GUpbI
3.14 IJIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA >KHPOB:
THJIpUPOBAaHUE, OKHUCIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MPOMBIIIJICHHOTO TIOJIYYCHHSI COJIEH BBICIIMX KapOOHOBBIX KHCJIOT. MpUTA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

LI,OKVMEI-TI'IOLI,I'IjV'IClADI-! 3nemp8§|ﬁmg‘fiﬁﬁ%% CBOMCTBA TJIFOKO3bl: pEakUUU C YYaCTUEM CHOUPTOBBIX U
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QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3ZHEIACATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MaubTo3a.
BoccranaBiuBaomupe M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: Kpaxmall, riaukoreH. CTpOEHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayia M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIMAPOJIU3, KadyeCTBEHHAs
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢upoB Lemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHHBI KaK OPraHMYECKHE OCHOBAHHUS: PEAKIMU C BOJOM, KHCIOTAMH,
peaKHI/IH FOpeHI/IfL AHI/IJH/IH KaK HpeIICTaBI/ITGHI) aPOMaTI/I‘-ICCKI/IX AMHUHOB.
3.16 XUMHYECKHE CBOMCTBA aHUJIMHA: B3aWMOJCHCTBHME C KHCIOTaMH, OPOMHOMU
BOJIOK, oOkwucieHue. I[lomydeHne aMWHOB —QJKWIUPOBAaHMEM aMMHUaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKHMCIOTEI M O€JKH. AMHUHOKHCIOTBEI Kak an)OTepHLIe OpPraHu4cCKHe

coequHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHYEeCKHe

317 CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATypallls, KayeCTBEHHbIE (LIBETHBHIC) PEaKIUU
Ha OenKku
CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
318 cTpoeHus: MojieKysl. OCHOBHBIE CIIOCOOBI MOJYYEHHS BBICOKOMOJEKYISPHBIX
' COEAMHEHUI: peakuuy MOoJIMMEepHU3allid U NoJuKoHJeHcaruu. Kinaccudukarys
BOJIOKOH
319 #H#HPar### nentudukanus oprannueckux coequHeHui. Permenmne
' AKCIIEPUMEHTAJIBHBIX 33a4 Ha paclo3HaBaHNE OPraHUYECKUX BELIECTB
3.20 I'enernueckas cBS3b MEXKAY KjacCaMH OPraHUYECKUX COETMHEHUI
4 XUMUA U )KU3Hb
41 Xumusi B moBcenHeBHOM xku3HU. [IpaBuna OGe3zomacHON pabOTBl € €IKUMH,
' TOPIOYMMH U TOKCUYHBIMH BELIECTBAMH, CPEJCTBAMU OBITOBOM XMMUHU
XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
47 MPOMBIIUIEHHOCTH. XUMHS U SHEpPreTHKa: NMPUPOJHBIM M MOMYTHbIH He(TIHON
' rasbl, X COCTaB U ucnoib3oBaHue. CoctaB HedpTH U e€ nmepepaboTka (IPUPOIHbIE
WCTOYHUKH YTIICBOJIOPOJIOB)
XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAloLIEed Cpellbl U €ro
43 nocneactsus. Oxpana rugpocdepsl, MouBbl, atMocdepsl, GIopsl U (payHbl OT
' XUMHYecKoro 3arpsisHeHus. Ilpobrema OTX0JOB W MOOOYHBIX TNPOIYKTOB.
AnpTEpHAaTUBHBIE UCTOUHUKH SHEPTUU
4.4 OOure mpeacTaBieHHs] O TPOMBIIICHHBIX CHOCO0aX MOJYYEHHS XUMHYECKHX
JIOKYMEHT MOAMUCAH SNEKTPOHHOM NOAMWCHIO
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BEIIeCTB (HAa TpUMeEpe IMPOU3BOJICTBA aMMHAaKa, CEPHOW KUCIOTHI). UEpHas u
uBetHas  metauryprus.  CTeKsi0 W CWIMKaTHas  IPOMBIIUICHHOCTD.
[IpombiieHHass ~ opranumdeckass  xuMmusa.  CpIpp€ 1 OpraHMYecKOi

MPOMBIIIIICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4

###Par###PacuéTel Macchl BelecTBa WM 00bEMaA ra30B 10 U3BECTHOMY

5.1 KOJIMYECTBY BEILIECTBA, MAcCE WIK 00bEMY OJHOIO U3 YUYAaCTBYIOUIUX B PEAKLIUU
BEIIECTB
52 #H#HPar#t#Pacuérel TemmoBoro 3pdexTa peakuun
53 HiHPar#H##Pacu€Tbl 00BEMHBIX OTHOLLIEHUH Ia30B IPU XUMHUECKUX PEAKIIMSIX
54 HH#HPar##Pacuérer Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOITYKTOB
' peaKIMy, €CIIM OJHO U3 BELIECTB JaHO B U30BITKE (MMEET IPUMECH )
55 HiPar#H##Pacu€Tsl MaccOBOM MM 0OBEMHOM J10JIM BBIX0/1a IPOAYKTA PEAKIIUU
' OT TEOPETUYECKU BO3MOXKHOTO
#H#HPar##Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOIYKTA PEAKIIHH,
5.6 €CII OJIHO M3 BEILLECTB JJaHO B BHUJIE PACTBOPA C ONpeaesIEHHON MacCOBOM 10J1ei
PacTBOPEHHOTO BELIECTBA
57 HHHParf##Pacu€Thl ¢ NCIIOIB30BaHUEM MOHATUI «MacCOBast 10JIs1», «MOJIIpHast
' KOHIIEHTPALU, «PACTBOPUMOCTD)
#H#HPar#Ht#HaxoxieHre MOJIEKYISIPHOM (hOpMyJTbl OPraHUYECKOro BELIECTBA MO
5.8 €r0 IJIOTHOCTH ¥ MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIIMX B €70 COCTAB, UIIH T10

MIPOYKTaM CTOPAaHUS
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus; yriayonennoe ooyuyenue, 10 kmacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u ap.; nox penakuueit Jiyanna B.B. O0miecTBo ¢ orpaHundeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTebeTBO
«IIpocsemienue»

» Xumus; yrioyonenHoe ooyuyenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkninonepHoe odiiectBo «M3aaTenbCcTBO
«IIpocsemienue»

1. Xumus. Penienne 3a/1annii HOBBIIIEHHOTO U BBICOKOTO YPOBHS CI0KHOCTH. Kak
MOJIYYUTh MaKcUMalbHbIN 6amt Ha EI'D: yueb. mocobue / A. A. Kasepuna,l'. H.
MomnuanoBa, H. B. Ceupunenkona, C. B. CraxanoBa. — M.: IHTe/IeKT-
[enTp,2022. — 216 c.

2. EI'D3-2025. XuMus: TUIIOBBIE SK3aMEHAIIMOHHBIC BapuaHThl: 30 BApUaHTOB
Ho6potun /1. FO
3. EI'D. Xumus. 10-11 knaccel. Pazaen "Opranudeckas xumus'. 3aganus u
peLIeHUs
ABtopsbl kauru: Jloponskun Brnagumup Hukonaesuu, @eBpaneBa Banentuna

AnekcanapoBHa, bepexxnas Anexcanapa ['puropreBHa

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
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1. Epemun B.B., JIpo3noB A.A., Epemuna 1.B., Kepumos 3.10.

Xumus. «MI'Y — mikoney». Jlynun B.B., Epemun B.B. (10-11) (YrinyO6n€Hubrit)
2. MeTtoanueckre MaTepualibl 1Jisl Mpe/iceIaTeNieid U YIEHOB MPEIMETHBIX
KoMuccuil cyobekToB Poccuiickoit denepanuu

110 IPOBEPKE BBITIOJIHEHUS 3aJaHUN C PA3BEPHYTHIM OTBETOM
sKk3aMeHaImoHHbIX padoT EI'D 2025 roxa J1.}O. Jobpotun, M.I'. CHactuHa,

2025 ®enepanbHbIl MHCTUTYT NEAArOTUYECKUX U3MEpeHnil, 2025

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChHI CETU
NHTEPHET

1. POII DnekTpoHHBIi OaHK 3aAaHUM 17151 OLICHKU (QYHKIIMOHATIHHOM
IPAMOTHOCTH

2. http://school-collection.edu.ru/ - Equnas xomiekuus quppoBbIX
00pa3oBaTeIbHBIX PECYPCOB

3. ttp://hemi.wallst.ru/ - Xumus. OOpazoBaTeabHbIN CAUT IS IKOJIBHUKOB U
CTYJIEHTOB. DJIEKTPOHHBIA YUEOHUK MO XUMUU JIJI CPEAHEH IIKOJIBI, IPUTOTHBIHI
JUTSI ICTIONTb30BAaHMS KaK B OOBIYHBIX, TaK U B CTICIIMAIM3UPOBAHHBIX KJlaccax, a
TaKke JJIsl IOBTOPEHHS] MaTepuasa B BHITYCKHOM KJIacCE M JJIs MOJATOTOBKHU K
sk3ameHaM. Ha caiiTe onmyOimkoBaH pst mpriioKeHui: Tabnuiia MeHeneena,
Ta0JIUIa AJIEKTPOOTPUILIATEILHOCTEN AIIEMEHTOB, AJIEKTPOHHBIE KOHPUTYpalUU
AJIEMEHTOB U [IP., a TAKXKE 33/1a4 JJIs1 CAMOCTOSTEIIBHOTO PEIIEHUS

4. http://www.informika.ru/text/database/chemy/Rus/chemy.html - Dnexkrponnsie
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y4eOHUKH 1O 0011Iel XMMUHU, HEOPTaHUYECKOW XMMUU, OPTaHUYECKON XUMUH
[IpenocTaBIiAOTCS CIPABOYHBIE MAaTEPUAIIBI (CJIOBAPh XUMUYECKUX TEPMHUHOB,

CHpaBOYHbIE TAOIHIIBI, OMOTpapUH BEIUKUX XUMHUKOB, HCTOPUS XUMHUH), & TAKKE

TCCTOBLIC BOIIPOCHI
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