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HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpazoBarenbHON IPOTrpaMMBbl CPEIHETO o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarensHoM ctangapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0pa3oBaTelbHBIE MPOTrPaMMBbI, U
OCHOBHBIX TnOJIOKeHUM «CTparernn pa3BuTus BocnuTaHus B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHSI Ha YpPOBHE YINIYOJIEHHOTO W3YYEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
W3ydyeHue nmpeamera, peaqu3yeMoe B YCIOBUAX AU(GEepeHLHPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, & TAKKE IS
IpOAODKEHUs OOyuYeHHUsT B OpraHu3alusax MpodeccHOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETALHMI0 B  COOTBETCTBMM €  OCHOBONOJIArarolUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMNH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOuIell crpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHS 00YJarOIIMXCSl CPEICTBAMU MIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIIEI0BATEIbHOCTH
U3y4eHUs Y4eOHOTro MaTepualia, KOJIWYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTeNbHBIX TOCTHXKEHHM OOydaroumxcs B
paMKax HTOrOBOM arrectalud B (OpME €IAMHOr0 TOCYJIapCTBEHHOIO
’K3aMEHa N0 XUMUMU.



[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00sS3aTesIbHOE
JUIS W3y4eHUsT B paMKax OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpesneNeHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

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

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuaga ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3UIUSAM B IMPOrpaMMe MO XMMHUU TPETyCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapHATHBHOW COCTaBJISIOLIEH,
KOTOpasi JOJDKHA OIpPENEsThCSl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIrIyOJEHHOIO YpOBHEH B CUCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YEHHS  XHMHYECKOTO
oOpa3oBaHMsI B paMKax W3Y4YEHHUs CHEIHAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMIX CPETHETO MPOoQeCcCHOHATBHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3yueHHE TMpeaMeTa «XHUMHsD» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYAIOIINUXCS, BEIOPABIINX OMPENSIEHHBIN TPO(HIIb
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IMPOTPAMMBI  CpeaHEro oOIero oOpa3oBaHUs
U3ydeHUEe TMpeaMeTra «XUMUS» OpPUEHTHPOBAHO TakKe€ Ha pelIeHue 3aaay
BOCIIUTAHUS W COLMAITBHOTO Pa3BUTHS OOyJarommxcs, Ha (popMHupoBaHHE y HHUX
OOIIENHTEIUICKTYAIbHBIX YMEHWH, YMEHHI pallMOHATU3alMKd y9eOHOro Tpyaa |



OO0OOIIIEHHBIX  CIMOCOOOB  JEATENLHOCTH, MMEIOUMX MEXKIUCUUILTHHAPHBIN,
HAJPEeIMETHBIN XapaKTep.

CocTaBngOmyMu IpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YeHUS
ABIAIOTCA YriIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allud COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkanusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYeCcKas XHUMHS» COCTABIISIET COBOKYIMHOCTh IMPEAMETHBIX 3HaHUU U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yuU€HHUs TpeaMera. JTa cUCTeMa
3HAHUM TMOJy4YaeT ompeneiaEHHOE TEOPETHUECKOE OTOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIINNA 00BEM  (HAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Yy4YEeHHs IpenMera obecreueHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
POTEKaHUsSI PEAKLM, paCCMAaTPUBAEMBIX C TOUKU 3PEHUS] XUMUYECKON KHHETHKHU
U TepMoaMHamMuKu. W3ydeHme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN NpH €€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUIIOB  peakuud  JOMoJHsAeTcsl  (OpMHpOBAaHMEM  MpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLEcCCaxX U ANEKTPOJIU3E PACIIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3JEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIMil.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpKAHME KYpPCOB XHMHUU
yIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeeIEHHOT0 poduis (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy H XapakTep JOMOJHEHUH K oOOIel cucreme
MPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hampumep,
B COJCPKaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHHUe OYyIyT MMETh AJIEMEHThl yueOHOTO MmaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JAaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJIEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXPAHCHUS
Macchbl M DHEPIUH, 3aKOHBI TEPMOJMHAMMKH, 3JIEKTPOJIU3A, IMPEIACTABICHUS O
CTPOEHHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
Oounonornyeckoro npo@uiisi OONbIIMKA yAENbHBIA BeC OyleT MMETh OpraHuYecKas
xumusa. B 3TOM cimydae mpedocTaBisieTcsl  BO3MOXKHOCTh g Ooliee



OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluy  KJIETKM  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IIPUMEpY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMMUABI, OENKHU, YIJIeBOIbI, HYKJIECHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHMA O COCTaBE M CBOMCTBAX NPENCTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMmupoBaHMs OCHOB HayyHOTO MHPOBO33PEHHUS, OCBOCHMS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUIECKOTO MPUMEHEHHS HAYYHBIX
3HAHUI M3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-Hay4yHble NIpeaMeTsl», «Maremaruka u
uHpopMaTuka» 1 «Pycckuil sI3pIK U IUTEPATypay.

[Mpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero obimiero odpa3oBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCS (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMETa MpPeIoaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opMupOBaHME TPEACTABICHUI: O MaTEepUAJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTAX U II03HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posm B oOecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEIICHHMH  IpoOsemM
HKOJIOTUYECKOM, SHEPTETUYECKON M NUILEBOM 0€30MacHOCTH, B Pa3BUTHUU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO M MPUPOIHOM Cpele;

e OCBOCHME CHUCTEMBbl 3HAHUW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTEeCTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTaJIbHbIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XMUMHUYECKUX PEAKLUU, O
XMMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
Hay4HBIX NMPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN i1 OOBSICHEHUS
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHUMUH, JJIsl OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIMUX €CTECTBEHHO-HAYYHYIO NPUPOLY;
IPaMOTHOTO pEIIeHHs MPOOJIEM, CBSI3aHHBIX C XUMHEH, TIPOrHO3UPOBAHMS,
aHaJIN3a U OLIEHKHU C MO3UIMI YKOJIOTUUECKON 0€30aCHOCTHU IIOCIIEICTBUNA



OBITOBOM M IPOU3BOJCTBEHHOW JESATENIBHOCTH YEJIOBEKA, CBSI3aHHOM ¢
XMMHUYECKUM  TPOM3BOJACTBOM, MHCIIOJIb30BAaHMEM U  IepepabOTKon
BEILIECTB;

yriayOneHue  TOpeACTaBICHM O  HAyyHbIX  METoJax  IO3HaHWS,
HEOOXOJUMBIX I MNPUOOPETeHHS YMEHUW OpPHUEHTHUPOBATHCS B MHUPE
BEUIECTB U OOBACHEHUS XUMHUYECKHX SBJICHUH, HMEIOLIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON IEATEIBHOCTU U IIOBCEIHEBHON KU3HU.

B mnnane peanu3anuu MEepBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX
GYHKIHUNA TETOCTHON CHCTEMBI CPEIHEro OoOIero o0pa3oBaHUsS NPH WU3YUCHUH
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTM B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIICIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W T[IO3HAHMUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIIBHBIX UHTEPECOB, HHTEIVIEKTYaIbHBIX U TBOPUYECKHUX
crocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BAHMUIO KaK
YCJIOBHUIO yCHENTHOM MpodhecCHOHATBHON 1 OO0LIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMHpoBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPBhI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO1ee YnciIo 4acoB, MPEAYCMOTPEHHBIX I M3yUEHUS XUMHU Ha YriyOJeHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 ygaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Heeno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTaseil
yraeposa. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOU CBsI3M (OOMEHHBIN M JOHOPHO-
aKLENTOpHBINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpuHapHasi, 1BOHas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIaX
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss oOpraHudeckux coeauHeHu A.M. byrtnepoBa w
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpraHMYEeCKUX COequHEHUH. MoJeKkyasipHble W  CTPYKTYpHBIE  (OPMYJIBIL.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunbl u3zomepuu: CTpyKTypHas, HpOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTZEJIbHBIX MTPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUs] BEIIECTB M WX IMpeBpalleHUil:
O3HAKOMJIEHHME C O00pa3aMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OIbBITHl MO MPEBPAIICHUID OPraHMYE€CKUX BEIIECTB IPU HATPEBAHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Aunkanbl. ["'omosiornyeckuil psii ankaHoB, oOmmas (GpopmMysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
AJIKaHOB.



XHAMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKUHMHM 3aMEUICHUS, W30MEPHU3ALNH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ alKEeHOB, SpP*-
ruOpuan3anmsi aTOMHbBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3aAMEIICHUS B O-ITOJIOKECHHE
IIPU JBOMHOM CBSI3H, MOJMMEpHU3alnd U OkucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4EHUsI U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKMHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIlnu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro FOMOJIOTOB: PEaKMu 3aMeLIeHHsI B OCH30JIbHOM KOJIbIIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWHU NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpHUMEpEe aJKWIbHBIX PaTUKajIoB, KapOOKCHIbHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIi yroias u mpoAyKThl ero nepepadotku. CrocoObl nepepaboTKku HEDTH:



MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHYCCKHUM), PUGOPMUHT, MHUPOIH3.
[IpoaykTel mepepaboTKH HEPYTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKY PA3IMYHBIMU KJIaCCAaMU YTIJIEBOAOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMmuHoOrpymmy. JlelicTBME€ Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIMPTOBOTO
pactBopa miénoun. B3auMoJeicTBUE NUTAJIOTCHAIKAHOB C MarHueM M ITUHKOM.
[Tonsitne 0 METAJIJIOOPTaHUUYECKUX COCIMHEHMUSX. Hcnonp3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
u3ydeHue (GU3NUYECKUX CBOMCTB YIJIEBOJIOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOpPOJA B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE HTUJIIEHA H
U3Y4YCHHUE €ro CBOWCTB, O3HaKoMJeHHe ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpa3liaMy  TUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaep:kamnue opranndecKkue coelHHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMHU CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs M TNPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYEeCKUMH KHUCJIOTaMHU, KauyeCTBEHHAas pPEakids Ha MHOTOATOMHbIC
cupthl. [IpencraBieHne 0 MeXaHW3Me PEaKIUi HYKICO(PUIHHOTO 3aMeEIIeCHUSI.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYINBLI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI M KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['oMoOTHYeCKUEe psibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIIUHA HA aJbJICTUIbI.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3nUecKre CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
JuHoNen08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUEe W XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nvecKkue 1 XMMUYECKHUE CBOMCTBA KMPOB: THIIPOJIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukamus yrieBonos (MOHO-, Au-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
IpyMnI, CIOUPTOBOE MU MOJOYHOKHCIOE OpoxeHue. lIpuMeHeHue TIIOKO3bI, €€
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MalbTO3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoOMOJIEKYJl Kpaxmania, TJIMKOTeHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKUE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs pPeaklus C HOJAOM. XHUMHUYECKHE
CBOMCTBA LIEJUIIOJO3bI: TUIPOJIU3, MoidydyeHue 3¢pupoB uemtonossl. [lonsrue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aJbJIETHJ HAa PacKaJEHHOM MEIHON MpPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcugom Memau(ll), xumudeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMUHBI — OpraHuYecKue NMpou3BOJHbIe amMmmuaka. Krnaccudukanus aMHHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
CBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHoOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NOJly4YeHUS U TPUMEHEHHE anudaTHUecKuXx amMHuHOB. llomyueHue aHunMHA U3
HUTPOOEH301a.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKkue CBOMCTBA AMUHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMHUHOKUCIOT KakK aM(OTEpHbIX OpPraHU4eCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBAa O€JIKOB: THAPOJIN3, JACHATypalus,
KauyeCTBEHHbBIE PEAKIIMH HA OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBOpeHHE O€JIKOB B BOJE, JI€HATypalus OEJIKOB MPU HArpeBaHWM, LIBETHHIC
peakuuu Ha O€JIKM, peIIEHUWE JKCIEPUMEHTAJIbHBIX 337a4 [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUU, CPEIHAST MOJIEKYJIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noavdTUIeHTepedTanaT). Y TUiIu3aius 1 nepepadoTka MiacTyka.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTABCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJbHBIX 3a7au 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPraHUYECKOTO COEIMHEHHS Mo Macce (00bEMY)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakiuy W/UIUM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYECKOro BEUIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHs], ONpeNeNieHne AOJM BBIXOAA MPOJYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK W TOHITUH, MNPUHATBIX B OTACJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®duzuka: Marepusi, aToM, DJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM U TeTepOTPOQPHBIA TUIl MUTAaHUSA, OpOXKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPEJICTBA, MATEPUAITBI U3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaruss XuMUYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, DJIEKTPOHHBbIC KOH(MUTYypallMh HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepuonnueckoil cucTemsl
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpynmaM MW M[epuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOW CBSI3M: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MIPUMEPE COCTMHECHHI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MOJEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  [HIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PacTBOPE, MOJIsIpHasi KOHIIEHTpalusi. HacblllieHHble 1
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMuueckux peakiuidi B HEOPTaHUYECKOW M OpraHUYeCKOn
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jINYHbIX (HaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOT0 OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUIN:
pa3oKEeHUE TNEPOKCUAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XWMHUYECKOW PpEAKIMU U TMOJOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAILIOB (Ha MPUMEPE KHUCIOPOAA, CEPBHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, CrmocoObl MOMydeHus, (U3ndecKue u
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3oH. JlabopaTopHble M NPOMBINIJIEHHBIE CIIOCOOBI MOJYYEHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KUCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyid. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [Ipumenenue azorta
U €r0 COeTMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. llpumenenune ¢ocdhopa u ero coenuneHuit. dDocdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuyeckue cporctBa. Okcun kpemuusi(l1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MeramioB. CrnocoObl 3alUThl OT
KOpPpO3UH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

Oo6mas xapakrepuctuka metaioB |IA-rpynmer I[lepuonuueckoit cucteMbl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUUYECKUE CBOMCTBA, IMPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUMU.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOrO BeIllecTBa M €ro coeauHeHud. AmdorepHble CBOMCTBAa OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKue 1 XUMUYECKHE CBOMCTBA XpOMa M €r0 coeanHEeHU. OKCUAbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBRA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIUIaBOB.

Pu3nuecKre U XUMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyuenne u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Yy4YEHHsS] BEIIECTB M HX MpPEBpalllCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJC, M3Y4YEHUE KOJUICKIMU «MeTauibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJOYeH, pelieHrne IKCIePUMEHTAIbHBIX 3a/lad M0 TeMaMm
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUU HAYYHOTO MCCIICI0BAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XHMHUECKOE 3arps3HEHHE OKPYXKAloled Cpelbl M €ro MOCJEICTBUS.
Ponp xumMuu B o0ecrieueHnH YHEPreTuIeckoil 6€30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIHBI.



XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIE N100aBkU. Posib xumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIME CTPOUTEIbHBIE MaTepHualibl (LIEMEHT,
OCTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHndyeckre 1 MUHEpaIbHbIE YI0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakuyu, €ciad OJHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C ONPEIEIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi  MEXNpeaMETHBIX CBA3€d MpH  HU3ydyeHUH oOOmend u
HEOpPraHW4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISAECTCS Ye€pe3 MCIOIb30BAHUE Kak
o0IMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M TIOHATHHA, MPUHATHIX B OTIACITBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOMBI, PATMOAKTUBHOCTh, MOJIEKYJIa, SJHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIECTBA, WUACAJbHBIA ras,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorusi: kiaeTka, opraHusM, sKocucTema, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCIIKH, JKUPBI, YTIACBOABI, HYKJICHHOBBIC KHCIOTHI, ()ePMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmareBTUUECKAs MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETUYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XMW
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBMM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0mero o0pa3oBaHMsI BBIIEICHBI CIEAYIOINIME COCTABJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIME B OONIECTBE TpaBWJIaMU W HOPMaMH T[IOBCJICHUS, HAJIUYHC
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
oOyJarouxcs B MPOLIeCce peaan3anuu 00pa3oBaTeIbHON ASSITENFHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIILHOCTU TpU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHAIU3E PA3IUIHBIX BUIOB YUCOHON ACITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE HAyKH €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUUA W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE B PEHICHUM MPAKTUYECKUX 3aaad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yjbTaTaM TPYJAOBOU ESATEeIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaJbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX JACHUCTBUN U MPEIOTBPAIAT UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MIPaKTUKE, CIIOCOOHOCTH W yMEHUS AaKTHBHO MPOTUBOCTOSTH HACOJIOTHUN
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMA: B €€ TyMaHUCTHYECKON HANpPABICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOM 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B pELIEHWU TJIOOATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00€CIIeUeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JJIsl aHAJU3a U OOBSICHEHUS SIBJICHUM OKPY>KAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazluyHbIX chepax nmpodeccruoHasbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:



Ilepeyensb (kogupukraTop) npoBepsieMbIX TPeOOBAHMI K MeTanpeaIMeTHbIM pe3yabTrataM ocBoenuss OOII COO

Konx [IpoBepsieMble TpeOOBAaHUS K METAIIPEMETHBIM PE3yJIbTaTaM OCBOCHUS MeranpenmMeTHbie pe3yabTaThl (B cooTBeTcTBUH ¢ PI1)
[TPOBEPSIEMOT0 |[OCHOBHOI 00pa30BaTeNLHOM MPOTrPaMMEBI CPEAHETO 00IIero oopa3oBaHus
TpeOoBaHUs
1 [To3naBarenbHbic Y Y ]
1.1 Ba3oBble Jornueckue JeicTBus
111 'Y cTraHaB/IMBaTh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS ISl CPAaBHEHUS,  |YCTaHaBIMBAThH CYIIECTBEHHBIN MPU3HAK UM OCHOBAHMS
Kkiaccuukanuu u 0000IICHHUS 1S CpaBHEHUS,
kyaccuukanuu u 00001IeHHs
112 BEISBISTH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSX|BBISBISATH 3aKOHOMEPHOCTH M POTUBOPEUUS B
ACCMATPUBAEMBIX SIBJICHHIX
113 CaMoCTOsATeIHHO (hOPMYITHPOBATH U aKTYAIU3UPOBATH MPOOIIEMY, CaMocTosITeIbHO (POPMYITUPOBATH U AKTYaTU3HUPOBATH
paccMaTpuBaTh npobiieMy, paccMaTpuBaTh
e€ BCECTOPOHHE; ONPEACIIATH 1IN ACATEIHbHOCTH, 3a/1aBaTh apaMeTPbl U [6€ BCECTOPOHHE; ONMPEILIISTh LENH eATeTbHOCTH, 3a7aBaTh
KPUTEPUU UX TOCTHIKEHHUS. ... napaMeTpsl U
KPUTEPHH UX TOCTHIKEHHUS. ...
1.2 ba3oBble uccienoBareibcKue 1eicTBUS
121 BiianeTs HaBbIKaMU y4eOHO-HCCIIEIOBATEIHCKON U TPOSKTHOM Bianers HaBbIKaMHU y4eOHO-UCCIIeI0BATEIbCKON 1
e TeNIbHOCTH, MPOEKTHOM JIeATENHHOCTH,
HaBBIKAMH pa3pelIeHus mpoodieM HaBBIKAMH pa3pelIeHus mpoodeM
122 OBnazieHne BUIaMU JESTEIBHOCTH 10 TTOJIYYSHHIO HOBOTO 3HAHUS, €T0 OBnazieHue BUAMU JESTETLHOCTH 110 TTOJIYYSHUIO HOBOTO
WHTEPIIPETAIIMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX [3HAHUS, €TO0
CUTYaIUSIX, B TOM YUCJIE MPU CO3[IaHUN YUY€OHBIX U COITHATBHBIX TPOOJIEM  [MHTEpIIpETAIluH, MPEOOPa30BAHUIO U IPUMEHEHHUIO B
[Pa3TUYHBIX YUEOHBIX CUTYAlHsIX, B TOM YHCIE TIPU
CO3JJTaHUU Y4EOHBIX U COIMATBHBIX TPOOIEM
123 DopmMupoBaHrEe HAYYHOT'O TUTIA MBIIIICHUS, BIaICHUE HAYIHOI DopMupoBaHUE HAYYHOT'O TUTIA MBIIIUICHUS, BIaICHUE

TepMHHOHOFHeﬁ, KIIFOUEBBIMU IMTOHATHUAMHA U METOAaMU

Hay4HOU




TepMI/IHOJIOI‘I/Ief/'I, KJIIIOYCBBIMHU IIOHATHUAMU U MCTOAAMMU. ..

1.3 Pabora ¢ undopmanmueii
13.1 BraneTs HaBbIKaMH MMOJTyYeHUS] HHPOPMAIIMK U3 UICTOYHUKOB Pa3HBIX BiiageTs HaBbIKaMK MOJTydeHUsI HHGOPMAIIHH U3
THIIOB, MICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISATH IMOUCK, aHAJIN3, CHCTEMATHU3AIHIO U CaMOCTOSTEIIbHO OCYIIECTBIISATh MMOUCK, aHATU3,
WHTEPIIPETANNIO HHPOPMAIINK PA3IMYHBIX BUIOB U ()OPM MPEICTABICHHUS  [CHCTEMATU3AIMIO U HHTEPIPETAIIMIO HHPOPMAIIHH
[pa3IMYHBIX BUJIOB U (DOPM MpEeICTaBICHUS
132 Co3ztaBaTh TEKCTHI B PA3IMYHBIX hopMaTax ¢ yu€TOM HA3HAYCHUS Co3zzaBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ y4EToM
nHpopmanuu u Ha3HAYCHUS] HHPOPMAIINH U
[[EJICBOM ayTUTOPUH, BBIOMPAsT ONTHMAIBLHYIO POpMY TIPEICTABICHHUS H [1eJICBOM ayJTUTOPUH, BRIOMPAst ONITUMAILHYIO (hopmy
BH3YyaIH3aIuu MpEJICTABICHUS U BU3YaIH3aIlluU
133 OLeHUBaTh JOCTOBEPHOCTh, ISTUTUMHOCTh HH(GOPMAIIHH, €€ COOTBETCTBHE O"I_IeHI/IBaTB JIOCTOBEPHOCTb, JISTHTUMHOCTb HH(OpMAIUH,
MPaBOBBIM M MOPAIbHO-3TUYECKUM HOpMaM €€ COOTBETCTBHE
MPaBOBBIM M MOPAJIbHO-3THYECKUM HOPMaM
13.4 I/ICHOJII)?;OBElTI) cpencTBa MHGOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX cronbs30BaTh cpeacTBa I/IH(l)OpM:dIlI/IOHHLIX u
TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX,KOMMYHUKATUBHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEIICHUN
OpraHU3aIMOHHBIX 33714 ¢ COOJII0ICHHEM TPeOOBAaHUN HIPTOHOMHUKH, KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3AIIMOHHBIX
TEXHUKU 0€30I1aCHOCTH, TUTHEHEI, 3aj1a4d ¢ COOI0ICHUEeM TPEOOBaHUI IPrOHOMHKH, TEXHUKH
pecypcocOepekeHusi, MPAaBOBBIX M 3TUUYECKUX HOPM, HOPM 0€30I1aCHOCTH, TUTHEHEI,
WH(GOPMaIMOHHON O€30MaCHOCTH ... pecypcocOepexeH s, MPaBOBBIX M STUYECKUX HOPM, HOPM
MH(}OpMaIIMOHHON O€30MaCHOCTH ...
5 Kommynukatusasie Y'Y ]
51 O0menue
011 Ocy1ecTBISITh KOMMYHHKAIIUU BO BCeX cepax KU3HH; BIAICTh OcCyIecTBIATh KOMMYHHKAIIUU BO BCEX cepax KU3HU;
[Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS ¥ B3aUMOJICHCTBUS BIIAJIETh PA3IMYHBIMU CIIOCOOAMM OOIICHUS U
B3aMMOJICHCTBHS
512 Pa3BEpHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C UCTIOJIb30BaHUEM Pa3BEépHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C
SI3bIKOBBIX CPEACTB HICTI0Ib30BAHUEM SI3bIKOBBIX CPEACTB
2.1.3 ApPryMEHTUPOBAHHO BECTU JUAJIOT APryMEHTHUPOBAHHO BECTU JUAJIOT




B PerymsituBabie YV/]
3.1 Camoopranu3anmusi
3.1.1 CaMOCTOSTEIBbHO OCYIIECTBIISITH TO3HABATEIBHYIO JESTEIBHOCTD, BBISBIIATH (CaMOCTOATENIBHO OCYIIECTBIISAThH [T03HABATEIIbHYIO
po0JIeMbl, CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 33]]a41 B esITeNIbHOCTD, BBISIBIISITh
00pa30BaTeNbHON IEATEIPHOCTH U KU3HEHHBIX CUTYAIIUIX; 1aBaTh OIICHKY [IPOOJIEMBI, CTAaBUTh U POPMYITHPOBATH COOCTBEHHBIC
HOBBIM CUTYaIUsIM 3a/1a4i B 00pa30BaTeNbHON ACSITEIbHOCTU U )KU3HEHHBIX
CUTYaIMSX; 1aBaTh OIICHKY HOBBIM CUTYaIUsIM
3.2 CaMOKOHTPOJIb
321 JlaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBEI B ICATEILHOCT, |/laBaTh OIEHKY HOBBIM CHTYAIlHsIM, BHOCUTh KOPPEKTUBEI B
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIESIM NesITeNIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIECIJISAM
329 Bnanersb HaBbIKAMH no3uHaBaTeJle01?1 pedekcun Kak 0CO3HaHUs Bragets HaBbIKaMU n03HaBaTvenLHoul71 peduiekcun Kaxk
COBEPIIAEMBIX JICUCTBUN U MBICIUTEIBHBIX MMPOIIECCOB, UX PE3YJIBTATOB U [0CO3HAHMS COBEPIIAEMBIX IEUCTBUM U MBICITUTEIBHBIX
OCHOBaHUI; [IPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;
MCII0JIH30BATh MPUEMBI peIICKCHH JIJIsl OIICHKU CUTYaIluH, BEIOOpa BEPHOTO [MCIIOIB30BATh MPUEMBI pe(PIIEKCUU I OLEHKH CUTYaIlUH,
pEIlIeHNUs; YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUs  |BEIOOpA BEPHOTO
M0 WX CHIDKECHUIO [PEIIICHUST; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS M0 UX CHUKEHHIO
33 OMOIMOHATFHBIA UHTEIUIEKT, MpeArnoaranimil chopMIUpoOBaHHOCTD: OMOIMOHATBHBIA UHTEIUIEKT, MPEANOIaraonifii

CaMOpEryJIMPOBaHUs, BKIIOYAKOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBE/IEHUE, CTIOCOOHOCTh aalTHPOBATHCS K
AMOITMOHAIBHBIM NU3MEHEHUSIM U TIPOSIBIISITH THOKOCTD, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIOYAOUIENH CTPEMIICHUE K TOCTUKEHUIO LI U
yCIIEXY, ONITUMU3M, MHUIIUATUBHOCTh, YMEHUE IEUCTBOBATH, UCXOIs U3
CBOMX BO3MOKHOCTEH

c(hOpMUPOBAHHOCTb:

CaMOpPETyJIUPOBaHUS, BKITFOYAIOIIET0 CAMOKOHTPOIIb,
YMEHHE IPUHUMATh

OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CTIOCOOHOCTh
AIAllTUPOBATHCA K

PMOIIMOHATBHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTB,
OBITH OTKPBITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIIUU, BKIIOYAIOIIECH CTPEeMIICHUE K
NTOCTHXKCHUIO LCIIU U YCIIEXY, OIITUMU3M, HHUIIUATUBHOCTD,

YMCHHC HeﬁCTBOBaTB, HCXOJs M3 CBOUX BO3MOKHOCTEH




MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IT0 XUMUHU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEr0o OOIIEero oOpa30BaHUS BKIIOYAOT CHEIU(PUICCKUC
JUTS y9eOHOTO MpeaMeTa « XUMHEs HAyYHbIC 3HAHUS, YMEHUS U CTIOCOOBI ACHCTBUIA
110 OCBOCHHIO, MHTEPIPETAIIMN U TpeoOpa3oBaHUIO 3HAHUMA, BUABI EATECIHHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3JIMYHBIX YUCOHBIX
CUTYaIlHsIX, a TAK)KE B pPeabHBIX KU3HCHHBIX CUTYAITUsIX, CBI3AHHBIX ¢ XUMuel. B
mporpaMme 0 XHMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YYCHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHudeckas XUMUS»
OTpakaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJOTMYECKOM, SHEPreTUUECKOU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB,
HOBBIX HCTOYHHUKOB SHEpIUH, B obOecIieueHUN palMOHATIBLHOTO
MPUPOJIONIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIIECH KyJIbTypbl
YyeJoBeKa, a TaKKe DJKOJOIMYeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOHOM CPEJIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHUH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIararoIIre MOHATUS — XUMUUECKHUI 2JIEMEHT, aTOM, SIPO U JICKTPOHHAS
oboylouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMa, TuOpuau3aiusi aTOMHBIX oOpOuTalield, HWOH, MOJEKYyJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEpOAHBIN CKeNleT, (yHKITMOHATbHAS
IpyIa, pagdkan, CTPpyKTypHble (opMynsl (pa3BEPHYTHIE, COKpAIIEHHBIC,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKasl), HM30MEpPbl, TOMOJIOTUYECKUM psJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KUCJIOPOJI- U a30TCOJIepKaIlli€ OpPraHUYEeCKUE COCAUHEHHUS, MOHOMEp, IMOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS, TEOPUH, 3aKOHBI
(nepuognueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEeBpalleHUus OHHEPruu TMPU XUMHUYECKUX peaKIusix), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIMe B OCHOBE
MMOHUMaHUS TPUUYUHHOCTH U CUCTEMHOCTH XMMHWYECKHUX SIBJICHUM; MPEACTABICHUS
O MEXaHM3MaX XHMHUYECKHX pEakKIui, TEPMOJUHAMUYECKHX U KHUHETHUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHWs, O B3aUMHOM BJIUSIHUM aTOMOB M TPYIIIT aTOMOB



B MOJieKyJiax (MHAYKTUBHBIM U Me30MepHbIN 3 dekTol, opueHtanTsl | u |l pona);
(bakToJOTHYECKHUE CBEICHMSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWIIIMX OPraHUYECKUX BELIECTB B OBITY M IPAKTUYECKOUN
NESTEIIbHOCTH  YelOBeKa, OOIMMX  HAay4YHbIX  OPHUHIUNAX  XUMHYECKOTO
IPOM3BOICTBA (HA MPUMEpE MPOU3BOICTBA METaHOJa, epepadOTKH HePTH);
chOpMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEpHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHITHUS MpPU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COCIUHEHNN;
c(OpMUPOBAHHOCTH YMEHHIA:

UCIIOJb30BaTh XUMHUECKYIO CUMBOJIHKY JJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEIIIECTB;

COCTABJISITh YPABHEHUS XMUMHYCCKUX PEAKIIMA M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTETHbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIM  MOCPEJACTBOM  COCTaBIICHUS
AJNIEKTPOHHOTO OallaHca JTUX peaKIMi, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBJIMBATh MOJIEIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUH
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUMU: YCTAHABIMBATh MPHHAJIC)KHOCTh M3YUYECHHBIX
OPraHUYECKUX BEIIECTB IO HX COCTaBY MU CTPOCHHMIO K OIpeAeIEHHOMY
KJIacCy/Tpynne COeAMHEHWM, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAILHBIC HA3BAaHUS I OTICIHHBIX
IpeCTaBUTENIeH OPraHWYeCKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUICPHH,
ATUJICHTJIMKOMb, (EHOJ, (opMalibAeTUll, aleTadbACTHa, alleTOH, MypaBbUHAas
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAS, TAIbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONpPENCTATh BHJ XWMHYECKOW CBSI3H B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOKEHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHSI,;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB: ATKAHOB, IIUKJIOATKAHOB, aJJKEHOB, ATKANCHOB,
aJIKUHOB, apOMAaTHYECKHX YIJIEBOJOPOJIOB, CIHUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOSAUHECHUN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yriIeBOAOB (MOHO-, AW- W TOJIUCAXAPHUJIOB),



WUIIOCTPUPOBATh ~ TE€HETUYECKYID  CBSI3b ~ MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMMHUYECKMX pEaKUuid C MCHOJIb30BAaHUEM CTPYKTYPHBIX
hopmyu;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIATh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTMHEHHUHA OT
KpPaTHOCTH M THUIIA KOBAJICHTHOU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BIIMSIHUSI aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbsi (He(Th, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro mepepadOTKH W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB IMepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAay4YHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) M YMEHUS TPUMEHSATH 3TH 3HAHUS,

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC oTepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€H — JJIA U3Y4YCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEAKITUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oyee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIBLHOTO EIMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbBIE 3HAHUSI MO0 OPTraHWYECKON XUMUU JUIsi OOBACHEHHUS U
MIPOTHO3WPOBAHUS SBJICHUH, HMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

c(OPMHPOBAHHOCTh YMEHHH: TPOBOJUTH PACUETHI M0 XUMHUYECKHUM
dbopMyamM U ypaBHCHHUSAM XMMHYECKHUX PEAKITUH C MCIOJb30BaHUEM (DU3UICCKUX
BEMMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOKICHUIO XUMHUYECKON
GbopMyJIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MIPOYKTaM CTOpaHus, TUIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATM3UPOBATH U OIEHUBATh
C TO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJOBEKa, CBA3aHHOM ¢ mepepaboTKoi
BEIIECTB, MCIOIL30BaTh MOJYICHHBIC 3HAHUS JIJIS1 IPUHATHS TPAMOTHBIX PEIICHUHN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMHUCH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TIJIAHUPOBATh U TPOBOJIHTH
XUMUYECKUNA DJKCIEPUMEHT (TIOJIyYeHHEe W U3y4YeHHE CBOWCTB OPraHUYECKHUX
BCIIIECTB, KAYCCTBEHHBIC pEaKIWH YTJIEBOJOPOJOB PAa3JUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIINX OPraHMYECKUX BEIIECTB, PEIICHHUE AKCIIePUMEHTATbHBIX
3a/lady 10 PACIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHOro oOpaIreHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,



bopMynMpoBaTh 1ENb HUCCIEAOBAHMS, TPEICTABIATh B pa3idyHON (dopme
pe3yJbTaThl SKCIEPUMEHTA, AaHAIU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh TMPABIJIA IKOJOTHYECKHU I1€IeCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYXKAIOIIEH
MIPUPOIHON CPEIBI U TIOCTUKEHHS €€ YCTOWUUBOTO Pa3BUTHS;

OCO3HaBaThb OIACHOCTh TOKCHYECKOTO JEWCTBHS HA KUBBIE OpPraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJIM3UPOBaTh 11EJECO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHW 3pEHUS COOTHOIICHUS PUCK-TI0JIb3a;

cOPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIATH I€JICHANIPABICHHBIA TMOUCK
XUMUYECKON MHGOPMAIIMH B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 UH(POpMAIUIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON y4eOHOM 3a1auei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIias U HeopraHuyeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B OOECIEeYeHUH YCTONYMBOTO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MaTEPHATOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIECUCHUM PAlMOHAJILHOIO MPUPOOINOIb30BaAHUS, B
dbopMHpOBaHUNM MHPOBO33PEHHUS W OOIIEeH KyJbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO U TMPHUPOHOMN

cpene;
BJIQJICHHEC  CHCTEMOM  XMUMHYECKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOITOJIATaOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SIpO aToMa,

U30TOIIbI, 3JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHbBIC OpOUTAIIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHHSI aTOMa, TUOpUIM3aIsl aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOJHAN),
KpUCTaJUIMYECKass PEIIETKA, XUMHYECKas pPeakuus, pacTBOpP, BJIECKTPOJIHTHI,
HEJJICKTPOJMUTHI, JJEKTPOJUTHYECKAs JIUCCOLMALNSA, CTENEHb JIUCCOLIMALINM,
BOJIOPOJIHBIN TIOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XMMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON pEeaKlMu, XMMUYECKOE PaBHOBECHUC;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOJMTHUYECKON IUCCOLUAIMHU, TEPUOANUYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U



MIPEBPALLEHUS] SHEPTUU MPH XUMHUUYECKUX PEaKUUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHHUS, JEXKallMe B OCHOBE IOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
IPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISPHOM U
HaJIMOJIEKYJISIPHOM YPOBHSIX; TMPEICTAaBICHUS O MEXaHW3Max XHUMHYECKHUX
peakuui, TEPMOJMHAMUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTAX  MX
POTEKaHUs, 0 XMMUYECKOM pPaBHOBECHM, PACTBOPAX U JHUCIEPCHBIX CUCTEMAX;
(dakToNornuecKue CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH M O€30MacHOM
VCITOJIb30BAaHUU BAXXHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY W NPAKTUYECKON
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHSITHS MpHU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHS HCMOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEISATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBSI3U (KOBaJEHTHas,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKU
KOHKpPETHOT'O BEILIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKr, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 0 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENICHEH OKHCIICHHUS OJJIEMEHTOB, OOpaTUMOCTH, YYacTUIO KaTaju3aTopa W
JPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH I KITaCCU(PUKAIINH
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI EPUOJUYECKOTO 3aKoHa /I,
W. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;

cOpPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEePBOr0O—4ETBEPTOTO MEPHOIOB
[Tepuomnueckonn  cucremsr  J[.U. MenpgeneeBa,  MCHONB3ys  TOHATHUA
«IHEPreTUYECKHE YPOBHN», «IHEPreTUYECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIE



opOuTaNM», «OCHOBHOE U BO30YXKIEHHOE JIHEPreTUYECKHUE COCTOSIHHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHUYECKHX DJIEMEHTOB M UX
COCIMHEHUM 10 mnepuojgam u rpynmnam llepuwoamueckou cucremsl [, .
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX JIEKTPOHHBIX 000JIOYECK;

chOpMHUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTH)  OOIIUE
XUMUYECKHE  CBOMCTBA  BEHIECTB  pAa3JIMYHBIX  KJIacCOB,  IMOATBEPKIATh
CYLIECTBOBAHHE T€HETUYECKOM CBA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYHIHOCTb: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOrO oOMeHa NyTEM COCTaBJICHMSI MX IOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHWW;  pEakuMil  TUAPOIW3a;  PEaKIui
KOMILJIEKCO0Opa30BaHus (Ha MpUMEPE THIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUA );

C()OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIHi ¢ YYETOM HMX SHEPreTHYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(akTOpoB, a TaK)Ke XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI TIO]T BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTb XUMHUYECKHE pEaKluu,
JeXallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHUs CEPHOW KHCIOTHI, AMMHAKa,
oOlue Hay4yHble MPUHLMIBI XHUMHUYECKUX MPOU3BOJICTB; LIE€JI€CO00Pa3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUNW NpUpPOAbl — HAONIOJEHUE, H3MEpPEHUE, MOJCIUPOBaHHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS IPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
NIPaKTUYECKOM AESITEIBHOCTH YEJIOBEKA U B IIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHUS BBISABIISITH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSAMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIbLHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCIOJIB30BAHUEM
MOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIoBoro s¢dexra
peaklyy; 3HaA4€HHUs] BOJOPOJHOrO TMOKAa3aTesiss PacTBOPOB KUCIOT U IIEIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)



MPOAYKTA PEAKIIMH, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUJIE PacTBOpa C
OmpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WIIM JJAHO B U30OBITKE
(uMeeT mpUMECH); JOJAM BBIXOJA MPOJYKTA pPEaKIMH; OOBEMHBIX OTHOIICHHI
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IUJIAHUPOBATh W TMPOBOJIHTH
XUMUYECKUH  JIKCIEpUMEHT  (MPOBEACHHE  pEaklMid  HOHHOIO  OOMeHa,
MOJTBEPKICHNE KAYECTBEHHOTO COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEACIICHUE
Cpeapl pPacTBOPOB BEIIECTB C IOMOIIBIO HHIAWKATOPOB, HW3YyYECHUE BIUSHUS
pa3UuHbIX  (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW  pEakluu, pelieHue
AKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertaue» u  «Hemeramis»y) ¢
coOJIroicHuEeM TpaBmil 0€30IacCHOI0 OOpaIleHUs ¢ BEIIECTBAMHU U JJaO0OPaTOPHBIM
obopynoBanueM, (GOpMyJIHpPOBaTh I€Jb HCCIEJOBAHUS, MPEJICTABIATH B
paznuuHON QopMe pe3ysbTaThl AKCIEPUMEHTA, aHAIU3UPOBATh M OIEHUBATh X
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIIOATh MPaBIIIA MOJb30BAHUS XUMHUICCKON
nocyol W JabopaTOpHBIM 00O0pyJAOBaHHWEM, OOpallieHUs C BEIIECTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHHUIO JITA0OPATOPHBIX XUMHYECKUX
OMBITOB, H3KOJIOTUYECKH 11€71ecCO00pa3HOr0 TMOBEACHUS B OBITY U TPYIAOBOH
JESITEIbHOCTH B LEISAX COXPAHEHHUSI CBOETO 30POBbS, OKPYKAOIIEH NPUPOIHON
Cpelbl W JOCTHXCHUA €€ YCTOMYHMBOIO PAa3BUTHUSA, OCO3HABATH OIACHOCTH
TOKCHUYECKOTO JICUCTBHUS HA KUBBIE OPraHU3MBbI OINPEICIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIch noka3arens 11/IK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaIINK B pa3IMUHBIX UCTOYHUKAX (HayyHas U ydeOHO-Hay4YHas
JauTepaTypa, cpeacTBa MaccoBor nHpopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJU3UPOBATh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHS OpraHu4YecKux coenuHeHuit A. M 8 1 bubamorexa LOK
' P P 8 e https://m.edso0.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edsoo.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
31 Criupret. dexon 1 1 https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: ambIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkaiye OpraHudecKkue coeIuHeHus
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso00.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CHI():TelxI/l[a XUMHUYECKUX 9 1 buGnuorexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMUUCCKHE PEaKIIHH 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemerarner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
T 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pasznen 3. Xumus u :Ku3HbL
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 1 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
JJIEKTPOHHbIE MeTtanpeamMerHbie
Ne aTra nudposLie
Tema ypoka Kontposabubie  IIpakTuyeckue A op pe3yabTaThl
n/n Bcero uzydeHuss  o0pa3oBaTeJdbHBIC  gcpoenms pa3ena
padoThI padoThI
pecypcebl (B COOTBETCTBHH C
PM)
[Ipenmert u 3HaueHue 1.1,1.3,2.1,3.2
OPraHU4YEeCKOW XUMHUHU bubmorexa [IOK
1 P ’ 1 https://m.eds00.ru/36
MIPEICTABJICHHE O MHOTO0Opa3nu 86665
OPraHUYECKUX COCTUHEHUIN
DJIEKTPOHHOE CTPOCHUE aToMa 1.1,1.3,2.1, 3.2
yriepojia (0CHOBHOE U bubmuoreka [JOK
2 BO30Y)XIEHHOE COCTOSHHS). 1 https://m.edsoo.ru/Oc
BaneHTHEBIE BO3MOXXHOCTHA aTOMa e6fd4c
yriaepojaa
XHUMHYeCKas CBI3b B 1.1,13,2.1,3.2
OpPraHUYECKUX COECTUHEHMSIX. bu6nuorexa [IOK
3 MexaHu3Mbl 00pa30BaHUs 1 https://m.edso0.ru/8d
KOBAJICHTHOM CBSI3U, CIIOCOOBI 39f5¢8
pa3psbiBa CBs3ei
bubmuoreka [JOK 1.1,13,2.1,3.2
Teopust cTpoeHUS OpPraHUYECKHUX
4 s A M.E 1 https://m.edsoo.ru/9e
coenuHeHuii A. M. bytieposa 595ch3
BuIbI K30MEpUH: CTPYKTYpHas, Bu6anoreka [IOK 11,13,21,32
5 IIPOCTPAHCTBEHHAs. JJIEKTPOHHbBIE 1 https://m.edso0.ru/b0
3¢ dexTsl B MoNIeKyIax 61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661

OPraHUYECKUX COCTUHEHUIN

[IpencraBnenue o 1.1,1.3,2.1, 3.2
Knacon ka1 bu6mmoreka [JOK
6 https://m.edsoo.ru/c2
CUCTeMaTHYECKasi HOMCHKJIATypa 12dd21.
(IUPAC) opraHn4eckux BEIICCTB
Knaccudukamus peaxiuii s bu6mmoreka [JOK 1.1,1.3,2.1, 3.2
7 e — https://m.edsoo.ru/ba
5706aa
Cucremaruzanusg U 00001IeHne Bubmzorexa LIOK 11,3.1,3.2
8 . https://m.edsoo.ru/87
3HAHWH IO TeME a37cab
AJKaHBI: TOMOJIOTUYECKHH PSI, 1.1,1.3,2.1,3.2
obmras popmyia, HOMEHKIATypa U bubnnoreka [JOK
9 HM30MEPHUS, FIIEKTPOHHOE U https://m.edso00.ru/25
IIPOCTPAHCTBEHHOE CTPOCHHUE al4636
MOJICKYJI
bu6mmorexa [IOK 1.1,13,2.1,3.2
Ou3nyecKue 1 XUMUIECKHE
10 CBONCTEA ATKAHOR https://m.edsoo.ru/31
37711c
Haxoxxnenue ankaHoB B MpUpOJIE. bubnuorexa LIOK 1.1,1.3,2.1,3.2
11 CnocoObl ToTy4eHus u https://m.eds00.ru/25
IPYMEHEHUE aJIKaHOB 9b0aSb
Huknoankansl: o0mias popmya, 11,13,2.1,32
HOMEHKJIATypa U U30MEepHs, bubnmoreka [JOK
12 OCOOCHHOCTH CTPOCHHS U https://m.edsoo.ru/15
XUMHYECKMX CBOMCTB, CIIOCOOBI 6730d2
MOJTyYEHUS ¥ IIPUMEHEHHE
13 PerieHne pacuéTHBIX 334 Ha Bubnuoreka [IOK 11,13,21,32

OMpeIETIEHUE MOJIEKYJIIPHOMN

https://m.edsoo.ru/bf



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JIIM
ATOMOB DJIEMEHTOB, BXOAIINX B
ero cocraB. CucreMaTu3amus u
000011IeHrE 3HAHU I10 TEME

84d8eb

AJIKEHBI: TOMOJIOTUYECKHM P, 1.1,1.3,2.1,3.2
o6mras popMya, HOMEHKIATypa,
dopmy. P bubmuoreka [JOK
3JIEKTPOHHOE U
14 https://m.edsoo.ru/27
IIPOCTPAHCTBEHHOE CTPOCHHUE 3b0ale
MoJekya. CTpyKTypHasi ¥ LUC-
TPaHC-U30MEPHsI ATKCHOB
dusHUECKUE M XUMHYECKUE Bu6anoreka LIOK 11,13,21,32
15 cBolicTBa ajnkeHoB. [IpaBuiio https://m.edsoo.ru/21
MapkoBHHKOBA 069ccd
bubmuoreka [JOK 1.1,13,2.1,3.2
CriocoObI MoJTyueHusl U
16 https://m.eds00.ru/66
MIPUMCHCHUE AJIKCHOB 5dc058
I[MpaxTuueckas pabora Ne 1 o Bubmorexa LIOK 12,13,21,3.1,
17 teme "[loyduenne sTHiIeHa U https://m.edsoo.ru/09 = 3.2
M3y4YeHUE €ro CBOMCTB" 41eed8
Pemienne pacu€THbIX 3a1a4 Ha 1.1,1.3,2.1, 3.2
onpeeeHue MOJIECKYIIPHON Brbmmotexa HOK
18 o P Y https://m.edsoo.ru/e9
OpPMYJIBI OPTaHUIECKOTO 039921
BEIIIECTBA
AnKaueHbl: CONPsHKEHHBIE, 1.1,13,2.1,3.2
bu6mmorexa [JOK
U30JIMPOBAHHBIE,
19 https://m.edso00.ru/04
KyMynupoBaHHble. OcOOEHHOCTH 998c0a
AIEKTPOHHOTO CTPOCHUS
20 XuUMHYECKHE CBOICTBA bu6mmnoreka [JOK 11,13,21,3.2



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a

CONPSKEHHBIX TUECHOB

https://m.edsoo.ru/e5
61253d

bubmuorexa [JOK 1.1,13,2.1,3.2
CriocoObl MoTy4eHUs U
21 HpHMEHEHHE AKATICHOB https://m.edsoo.ru/la
a81660
AJIKMHBI: TOMOJIOTHYECKHH PSIJI, 1.1,1.3,2.1, 3.2
obmas popmyiia, HOMEHKIIATYpA, bubnmoreka [JOK
22 JIEKTPOHHOE U https://m.edso00.ru/68
MIPOCTPAHCTBEHHOE CTPOCHUE b6ccac
MOJIEKYI, (PU3UYECKHE CBOMCTBA
bu6mmoreka [JOK 1.1,13,2.1,3.2
23 XuMHYecKUe CBOMCTBA AJIKMHOB https://m.edso00.ru/23
493293
KauecTBeHHbIC peakiii Ha bubmuoreka [JOK 11,13,2.1,3.2
24 IPOTHYIO CBA3E https://m.edsoo.ru/7b
1c48da
CHocoBb! HoTydeHus 1 bu6mmorexa [IOK 1.1,1.3,2.1,3.2
25 https://m.edso0.ru/aé
MPUMCHCHHE AJIKUHOB foalea
PelieHHue 3a/1au: pacu&THI Mo bu6mmorexa [IOK 1.1,1.3,2.1,3.2
26 . https://m.edso0.ru/5d
YPaBHEHUIO XUMUYECKON PEeaKIIHH b8e526
97 Cucremaruzanusg 1 00001IeHne 1.1,13,2.1,3.2
3HAHUH 10 TeMe
ApEHBI: TOMOJIOTHYECKUH Psif, 1.1,1.3,2.1, 3.2
oOmras popmyna, HOMEHKIATypa. bubmuorexa [JOK
28 DNEKTPOHHOE U https://m.edsoo.ru/a9

MMPOCTPAHCTBECHHOC CTPOCHUC
MOJICKYJI OcH30J1a U TOJIyoOJ1a, Uux

2a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094

¢du3nveckre CBONCTBA

. ) bu6mmoreka [JOK 1.1,1.3,2.1, 3.2
XHUMHUYECKUE CBOWCTBA apCHOB:
29 https://m.edsoo.ru/a4
peaKkuy 3aMeICHHS Aalaed
XHMHUYECKHE CBOWCTBA aPEHOB: Bu6nanoreka LIOK 11,13,21,32
30 peaKIuu IPUCOSTUHEHUS, https://m.edsoo.ru/a4
OKHCJIEHHE TOMOJIOIOB OEH30J1a 4alaed
bubmuoreka [JOK 1.1,13,2.1,3.2
Oco0eHHOCTH XUMUYECKUX
31 . https://m.edsoo.ru/d5
CBOICTB cTHpOJIA 018354
Pemienue pacu€THbIX 33124 HA 1.1,1.3,2.1,3.2
omnpeeacHue MOJCKYIIIPHON bubmaorexa IJOK
32 p yip https://m.edso00.ru/53
(OopMyITBI OPraHHYECKOTO 461a2¢
BEIIECTBA
bubmuoreka [JOK 1.1,13,2.1,3.2
CriocoObI MoJTydeHusl U
33 https://m.edsoo.ru/6f
IPUMEHEHHE apeHOB 717d09
I'eneTnyeckas cBSI3b MEKIY 1.1,13,2.1,3.2
34 pa3IUYHBIMU KJIacCaMU
YTIICBOIOPOIOB
Pacuérel no ypaBHEeHUsIM 1.1,1.3,2.1, 3.2
XUMHYECKHUX PEAKIIHA.
35
Cucremaruzanusg 1 00001IeHne
3HAHUHU II0 TEME
36 [Ipupoansiii ra3. [lonytHele 1.1,13,2.1,32
HE(TSHBIC Ta3bI
KaMEHHBIH YEOMTb 1 TDOJIYKTEL €10 bu6mmorekxa [IOK 1.1,1.3,2.1,3.2
37 r pory https://m.edso0.ru/69

nepepadoTKu

b3398b



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b

Hedthb 1 cioco6sl eé Bubnuoreka LIOK 11,13,21,32
38 nepepadoTku. [Ipumenenue https://m.edsoo.ru/21
MIPOJIYKTOB TIepepaboTKu HePTH fode78
I'eneTnyeckas CBSI3b MEXKIY 1.1,1.3,2.1,3.2
39 Pa3TUYHBIMU KJIacCaMu
YIIIEBOIOPOIOB
["asoreHonpon3BoIHbBIE 1.1,1.3,2.1, 3.2
. bubmuoreka [JOK
40 YHICBOIOPOLOB: SICKIPORHOS https://m.eds00.ru/82
CTPOCHHE; PEAKIINH 3aMCIICHHS b4d759
rajorecHa
JleticTBue mIeaoveH Ha 1.1,1.3,2.1, 3.2
raJIOreHIIPOU3BOTHBIC.
41 BiaumoneiicrBue
JUTAJIOTCHAIKAHOB C MarHUEM U
IIUHKOM
CucremaTu3anus 1 0600IIeHne Bu6nuorexa [JOK 11,13,21,32
42 3HAHMUMU IO pa3jeiy https://m.edsoo.ru/20
"VYrneBonopoasr" e89f22
bu6mmoreka [JOK 1.1,3.1,3.2
KonTponbHas padota no teme
43 "V 1eBo0pOH" https://m.edso0.ru/95
€9e298
[IpenenbHBIE OAHOATOMHBIE 1.1,1.3,2.1,3.2
CIUPTHI: TOMOJIOTUYECKHH Psi,
oOmras popmyna, CTpoeHUe bubmorexa [TOK
44 MOMEKYT, H3OMEpHA https://m.edsoo.ru/df
’ ’ 04c5cd
HOMEHKJIATypa, KJlacCH(UKaIHs,
¢duznyeckue cBoiicTBa
45 XHUMHUUYECKUE CBOIICTBA bubmuoreka [JOK 1.1,13,2.1,3.2

MNpEaACIIbHBIX OJHOATOMHBIX

https://m.edsoo.ru/26



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe

CIIUPTOB ee34fe
Croco0bl ONyYeHUs 1 Bu6nauoreka LIOK 11,13,21,32
46 IIPUMEHEHUE OJTHOATOMHBIX https://m.edso0.ru/48
CIIUPTOB 4100000000000
IIpocTtele 3(hupel: HOMEHKIATYPA 1.1,1.3,2.1, 3.2
P ditp P bubmuoreka [JOK
U U30MepHUs, 0COOCHHOCTH
47 b . . https://m.edsoo.ru/c2
1/133111 CKUX U XUMHYECKUX c788b2
CBOWCTB =
MHOroaToMHbIE CITUPTHI: 1.1,1.3,2.1, 3.2
bubmuoreka [JOK
STHJICHTIIMKOJIb U TIHUIEPHH, UX
48 o https://m.edsoo.ru/ee
H3flqecxne Y XUMUYECKUE 4d84aa
CBOWCTBa
Cnoco0bI mosyyeH s 1 Bu6moreka [IOK 11,13,21,32
49 MPUMEHEHNE MHOT'0ATOMHBIX https://m.edsoo.ru/d1
CIIUPTOB 2e567d
deHoI: CTPOEHNE MOJIEKYJTHI, Bu6miorexa LIOK 11,13,21,32
50 (du3HYeCKre CBOMCTBA. https://m.edsoo.ru/2c
TokcudHOCTH eHoma e726f8
bu6mmorexa [IOK 1.1,13,2.1,3.2
51 XuMuyeckue cBoiicTBa (heHona https://m.eds00.ru/03
7ca5f9
bu6mmoreka [JOK 1.1,13,2.1,3.2
CrniocoOsl nonydeHus u
52 https://m.edsoo.ru/c7
npuMeHeHue (eHosa 2ddfac
[IpakTuueckas pabora No 2. 1.2,1.3,2.1,3.1,
Pemenne skciepuMeHTalIbHbIX bubmiorexa HOK 3.2
53 " https://m.edsoo.ru/fd '
3anad no Teme "CrnupTsl U 0ced09
denonsr"
54 Cucremaruzanus 1 00001IeHne bu6mmoreka [IOK 1.1,1.3,2.1,3.2



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09

3HAHUH 110 TEME

https://m.edsoo0.ru/18
10ch9b

Anbneruipl ¥ KETOHBI: 1.1,1.3,2.1,3.2

AIIEKTPOHHOE CTPOCHHE

KapOOHUIILHOM TPYTIIIbI; bubmorexa [JOK
55 ’ 5 https://m.edsoo.ru/bl

TOMOJIOTHYECKHUE PSI/IbI, 001Iast 39beaa

dbopMmyiia, ©3oMepus U

HOMEHKJIaTypa

AJbIeruibl ¥ KeTOHBL: Bu6nanoreka [LIOK 11,13,21,32
56 (du3HYECKUEe CBOWCTBA; PCAKIIUU https://m.edsoo.ru/c8

IIPUCOCTUHEHMS 87425¢c

Peakiinu OKUCIICHUS U Bu6nuoreka LIOK 11,13,21,3.2
S7 KaueCTBEHHbIE PEAKIINU https://m.edsoo.ru/a3

albAETUI0B U KETOHOB 93baa9

CrocoObI IOTYYCHUS ajIbICTHIOB bubmorexa [IOK 11,13,21,32
58 i https://m.edsoo.ru/52

1 KETOHOB 0d1c51

OIHOOCHOBHBIE TIPEIETBHBIE 1.1,1.3,2.1,3.2

KapOOHOBBIE KHCIOTHI bubmorexa HOK
59 P 5 ’ https://m.edsoo.ru/fec

OCOOCHHOCTH CTPOCHHUS UX 0b113

MOJICKYJT

W30Mepusi 1 HOMEHKJIATypa Bu6nmoreka [IOK 11,13,2.1,32
60 KapOOHOBBIX KUCIIOT, UX https://m.edsoo0.ru/70

duznyeckue cBoiicTBa 0cc87b

XUMHUUECKHe CBOWCTBA Bu6amoreka [IOK 11,13,2.1,32
61 MPENEIBHBIX OJJHOOCHOBHBIX https://m.edsoo.ru/40

KapOOHOBBIX KUCIIOT e6e0e9
62 Oco0OeHHOCTH CBOMCTB bubnmoreka [JOK 11,13,2.1,32

MYpPaBbUHOMN KHCIIOTBHI.

https://m.edsoo.ru/bb
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MHoroo0pa3ue kapOOHOBBIX

31be71

KUCJIOT
OCco0EHHOCTH CBOMCTB: 1.1,1.3,2.1,3.2
HENPEJEIbHBIX U aPOMATHIECKHIX Bt OK
KapOOHOBBIX, TMKAPOOHOBBIX, nbmorexa I

63 https://m.eds00.ru/83
TUIPOKCUKAPOOHOBBIX KHCIIOT. 208773
[IpencraBuTeny BHICIINX
KapOOHOBBIX KHUCIIOT

bubmuoreka [JOK 1.1,13,2.1,3.2
[ToHsATHE O TPOU3BOIHBIX _

64 https://m.edsoo.ru/0d
KapOOHOBBIX KHUCIIOT 162494
ClI0COGAL TIONVICHIS 1 bu6mmoreka [JOK 1.1,1.3,21,32

65 1 https://m.edsoo.ru/7c
MIpUMEHEHNE KapOOHOBBIX KUCIIOT 06594
CnoxHbIe d(upHI: 1.1,1.3,2.1, 3.2

. bubmuoreka [JOK
TOMOJIOTHYECKHH psiJi, oO1as _

66 https://m.edsoo.ru/ad
dbopmyna, uzomepus u fffebd
HOMECHKJIaTypa

bu6mmoreka [JOK 1.1,13,2.1,3.2
dusnyeckue U XUMUYECKHE

67 . https://m.edsoo.ru/ad
cBOiicTBa 3(hUpoB 6b94b2
Pemenue pacu€THBIX 3a1a4: IO 1.1,1.3,2.1,3.2
YPaBHEHUIO XUMUYECKOU

68 peakuuu, Ha ONpeesIeHNe
MOJIEKYJISIPHOUN (POpPMYIIBI
OpPTaHMYECKOTO BEIIECTBA
[Ipaktrueckas padota Ne 3. Bu6moreka LIOK 1.2,1.3,2.1,3.1,

69 Pemienne skcnepruMeHTaIbHBIX https://m.edsoo.ru/48 3.2

3agad no Teme "KapOoHoBbIe

6671fb
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KUCIOTHL. CliokHBIE APHUPHI"

) bu6mmoreka [JOK 1.1,1.3,2.1, 3.2
JKupsr: ctpoenue, puzndeckue u
70 . https://m.edsoo.ru/al
XUMUYECKHE CBOMCTBA (TUAPOITU3) 9c5h98
OcoOEHHOCTH CBOWCTB JKHUPOB, 1.1,1.3,2.1, 3.2
COJIEPIKAIIUX OCTAaTKU Bubmaorexa OK
71 P https://m.edso0.ru/b0
HEIPEACIIbHBIX JKUPHBIX KUCIIOT. 331922
JKups! B ipupone
MpEU1a Kak oy BBICIINX 1.1,1.3,2.1, 3.2
KapOOHOBBIX KHCIIOT, UX MOFOIIEE bubnmoreka [JOK
72 nevicreue. [lorsarue o https://m.edsoo.ru/3c
CHUHTETHYECKHUX MOIOIIHNX 566565
cpenctax (CMC)
T'eneTnyeckas cBsA3b 1.1,1.3,2.1, 3.2
IEBOJIOPOJIOB 1 bubmuoreka [JOK
73 4 P https://m.eds00.ru/56
KHUCITIOPOJICOIEPKALITIX 290096
OpPTaHMYECKUX BEIIECTB
74 Pacuérel no ypaBHEeHUsIM 1.1,1.3,2.1, 3.2
XUMHUYECKHUX PEeaKIIHii
CHcTeMaTH3aLHMS 1 060GIIeH e bu6mmorexa [IOK 1.1,1.3,2.1,3.2
75 . https://m.edso00.ru/f8
3HAHUH 10 TEME
eaf2eb
OO01mas xapakTepuCcTHKa 1.1,1.3,2.1, 3.2
JIEBOJIOB M KJIacCUpUKAITUS BrbmaoTexa IIOK
76 T https://m.edsoo.ru/7a
yTJIeBOJIOB (MOHO-, TU- U 9693al
MoJIMcaxapuabl) -
Momnocaxapuisl: GU3HIECKHE Bu6moreka [IOK 11,13,21,32
77 CBOMCTBA U HaXOXKICHUE B https://m.edsoo.ru/b4

pUpoJIe

bdda2d
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[IpuMeHeHue roKo3sl, €€

bu6mmoreka [JOK

1.1,13,2.1,32

78 3HAYEHHUE B KU3HEESITEILHOCTH https://m.edsoo.ru/5e
Opranu3ma 61122d
Hucaxapuipl: caxaposa, MajabTo3a 1.1,1.3,2.1,3.2
n nakto3a. Haxoxaenne B Enbmaorexa IOK
79 ' https://m.edsoo.ru/eb
MPHUPOJIC U TIPUMEHEHHUE 038467
JUCaxapHuioB
[Tonucaxapuasl: cTpoeHue 1.1,1.3,2.1,3.2
MaKpOMOJIEKYI, GU3NIECKHE U bubmorexa HOK
80 T https://m.eds00.ru/72
XAMHUYECKHE CBOWCTBA, 204508
IPUMCHCHUE
bu6mmoreka [JOK 1.1,13,2.1,3.2
[TonsiTHe 00 UCKYCCTBEHHBIX
81 https://m.eds00.ru/62
BOJIOKHAX 160766
Pemienne pacdyeTHBIX 337124 HA 1.1,1.3,2.1, 3.2
oIpeesIeHre TOIH BBIX0da Enbmiorexa IOK
82 o P 4 DeAKLIH OT https://m.edsoo.ru/7f
POAYKTa peaKiiiu o de47ef
TEOPETUIECCKH BO3MOXKHOTO
Cucremaru3anus 1 00001eHNe bubmorexa LOK 11,13,21,32
83 . https://m.eds00.ru/08
3HAHWH TI0 pa3fey 44364c
KonTtponbHas paboTa 110 Teme Bubnuoreka [IOK 11,31,32
84 "Kucnoponaconepxamue https://m.edsoo.ru/42
OpraHUYecKHue coequHeHus" c6678e
AMWHBIL: KTacCu(pUKAIIHS, 1.1,13,2.1,3.2
CTPOCHHE MOJIEKYII, 001Iast bubnmnoreka [JOK
85 dbopmyia, u3oMepus, https://m.edsoo.ru/efa

HOMEHKJIaTypa U (pU3NYECKUe
CBOMCTBA

7e6bca



https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca

. bubmuoreka [JOK 1.1,1.3,2.1,3.2
XHMMHYECKUE CBOKWCTBA
86 o B https://m.edsoo.ru/lb
anupaTHYECKUX aMUHOB 5080
AHMJIMH: CTPOEHHE aHMIIMHA, Bu6muoreka LIOK 11,13,21,32
87 0COOCHHOCTH XMMHUYECKUX https://m.edsoo.ru/39
CBOMCTB aHMJIMHA cd21f1
Croco0bl ONyYeHUs 1 Bubnnoreka LIOK 11,13,21,32
88 npUMEHEeHHE alln(aTHUECKUX https://m.edsoo.ru/ea
AMUHOB 138763
AMUHOKHUCIOTHI: HOMEHKJIATypa 1 1.1,1.3,2.1, 3.2
. bubmuoreka [JOK
nu3omepus, (PU3HMUECKHUe CBOMCTBA.
89 0 ) https://m.edsoo.ru/d1
TJCJIbHBIC MPEJACTABUTEIH O 273080
aMHUHOKHCIIOT
XHUMHUYECKHE CBOUCTBA 1.1,1.3,2.1, 3.2
bubmuoreka [JOK
AMUHOKHCIIOT, UX OHOJIOTHYECKOE
90 https://m.edso0o0.ru/77
3HA4YCHHE aMUHOKHUCIOT. CUHTE3 U
df705a
TUAPOIIU3 TIENTHIO0B
L T — bubmuoreka [JOK 11,13,2.1,3.2
91 _ prp 5 https://m.edsoo.ru/42
MOJIUMEPHI; CTPYKTYPBI OSIIKOB 969899
bu6mmorexa [IOK 1.1,13,2.1,3.2
92 XHUMHYECKHE CBONCTBA OEITKOB https://m.eds00.ru/62
37306d
A3zoTcoaepkaiie 1.1,1.3,2.1,3.2
bubmuorexa [JOK
TeTePOIMKITHYSCKHAE COCTUHEHUS.
93 https://m.edsoo.ru/52
HyxiienHOBBIE KHCTTOTBI: COCTAB, 1d1431
CTpOeHHE U OMoJIoruvecKas poiib
a4 [paxtuueckas pabora Ne 4. Bu6moreka [[OK 12,13,21,31,
Pemenne skciepuMeHTaNIbHBIX https://m.edsoo.ru/8e = 3.2
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3aj1a4 1o Teme "A3oTcojepkaiiue
OpPraHUYeCKHE COCTUHEHUS"

3c02d1

[TpakTudeckas padora Ne 5. 1.2,1.3,2.1, 3.1,
Pemenne skcniepuMeHTalIbHbIX bubmorera [JOK 3.2
95 h https://m.edsoo.ru/bd '
3a1a4 1mo TeMe "'Pacro3HaBanue 03fdf6
OpPraHUYECKUX COCTUHEHUM"
KontponbHas pabora 1o Teme Bu6auoreka LIOK 11,31,32
96 "A30TCOepIKAIIIE OPTraHUICCKIEC https://m.edsoo.ru/ce
coeqnuenusa” 561bc7
OCHOBHBIE TOHATHSA XUMUH 1.1,1.3,2.1, 3.2
BBICOKOMOJIEKYJISIPHBIX bubmuoreka [JOK
97 COEIMHEHUN U METOABI UX https://m.edsoo.ru/7a
CHUHTE3a —IIOJIMMEPU3alus U a63ebd
MTOJIMKOHICHCAIUs
bu6mmoreka [JOK 1.1,13,2.1,3.2
IInacTtmaccel. YTunm3anus u
98 5 https://m.eds00.ru/82
nepepaboTKa IIacTuKa 24260f
ACTOMEDEL: HATVDALEHLL bu6nuorexa [IOK 1.1,13,2.1,32
99 PPI- HATYP P https://m.edsoo.ru/24
CUHTCTHUYECKHE KaydyKu. Pe3nHa 61036c
BonokHna: HatypanbHbIe, 1.1,1.3,2.1,3.2
bu6mmoreka [JOK
UCKYCCTBCHHBIC, CHHTETUICCKHE.
100 0 https://m.eds00.ru/59
OJIUMEPHI CTIEIIHATEHOTO 632601
Ha3HAYEHUS
[Tpaktrueckas padota Ne 6. 1.2,1.3,2.1, 3.1,
bubmuoreka [JOK
Pemenue skciepuMeHTaNIbHBIX 3.2
101 "p https://m.edsoo.ru/3a
3a7a4 10 TEME aCHOfHaBaHHe ebd77a
IJIACTMACC ¥ BOJIOKOH
102 O000I11IEHNE U CUCTEMATH3AIU bubmuorexka [JOK 1.1, 3.1, 3.2
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M3YYEHHOT0 MaTepHasa 1o TemMe
"BricokOMOIEKYApHbIE
coenuueHus"

https://m.edsoo.ru/6a
22b1e8

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

102
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11 KJIACC

Koan4yecTBO 4acoB

JJIeKTPOHHbIE MeranpeamMerHble
Ne aTra nudposLIe
Tema ypoka Kontposabnbie  IIpakTnyeckue A op pe3yabTaThl
n/n Bcero uzydeHus  o0pa3oBaTeJdbHBIC  cpoenms pa3jena
padoThI padoThI
pecypchbl (B cOOTBETCTBHH C
PN)
bu6mmoreka [JOK 1.1,13,2.1,3.2
Atom. CocTaB aTOMHBIX sJIEP.
1 . 1 https://m.edso0.ru/59
XumMuyeckum aneMeHT. M30Tonsl
cl12ee
CTpoeHue >JIEKTPOHHBIX Bu6anoreka LIOK 11,13,21,32
2 000JI0YEK aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/b4
quciia dofffa
Knaccuukanus XMMUIECKUX Bu6nuorexa LIOK 11,13,21,32
3 3JIEMEHTOB (S-, p-, d-, f- 1 https://m.edso0.ru/61
3JIEMEHTHI) 294af9
Pacipeeer e MIEKTPOHOB 110 bu6mmorexa [IOK 1.1,1.3,2.1,3.2
4 P 5 P 1 https://m.edsoo.ru/f5f
ATOMHBIM OpOUTATISIM 750fe
DJIEKTPOHHBIE KOHPUTYpaIuu Bu6morexa [IOK 11,13,21,32
) aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/81
BO30YXIEHHOM COCTOSTHUH 49e846
bu6mmoreka [JOK 1.1,13,2.1,3.2
DNeKTpOHHbIE KOH(UTYpaIIN
6 3 1 https://m.edsoo.ru/a0
HOHOB. DJICKTPOOTPHUIIATSIIEHOCTh 264b24
[TeproanYeCcKuii 3aK0H 1 Bu6moreka [IOK 11,13,21,32
7 [lepnonuueckas cucrema 1 https://m.edsoo.ru/16
XUMHYECKHX d1eMeHToB /1. H. 957¢01
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Menneneena, CBI3b C
COBPEMEHHOM TEOpPHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS 1.1,1.3,2.1,3.2
CBOMCTB XUMHYECKUX AJICMEHTOB bubmuoreka [JOK
8 U 00pa3yeMbIX UMM MIPOCTHIX U https://m.edsoo.ru/f8
CJIO’KHBIX BEIIECTB I10 IpyInam u 468927
nepuoIam
bubmuoreka [JOK 1.1,3.1,3.2
Cucremaruzanus U 0000IIeHIE
9 SHAHII 0 TeMe https://m.edsoo0.ru/8f
ad2942
Buner xumuyeckoii cBs3U. 1.1,1.3,2.1, 3.2
Mexanu3mbl 00pa3oBaHus bubnnoreka [JOK
10 KOBAJICHTHOM CBsi3u. Bogopoanas https://m.edsoo.ru/5a
CBsA3b. MeXMOJIEKYIISIpHBIE 8072af
B3alUMOJICUCTBHU
BaneHTHOCTE U BaJIEHTHBIE 1.1,13,2.1,3.2
BO3MOYKHOCTH aTOMOB. CBS3b bubanoreka [IOK
11 AEKTPOHHOU CTPYKTYpPHI https://m.edsoo.ru/3d
MOJIEKYJ C UX TEOMETPUUECKAM 2ca093
CTpOCHUEM
[IpencraBieHust 0 KOMILUIEKCHBIX Bbubnuorexa LIOK 1.1,1.3,2.1, 3.2
12 COEIUHEHUAX: COCTaB U https://m.edsoo.ru/8c
HOMEHKJIaTypa 66b12a
BemectBa MoniekynsipHOTO U 1.1,1.3,2.1, 3.2
HEMOJIEKYJIIPHOTO CTPOSHHUSI. bubmorexa [TOK
13 THBI KPUCTATUTMYECKUX PEIIETOK https.//m.edso0. /el
. 67635b
1 CBOICTBA BEILIECTB
14 [TonsaTue o AuCHEpCHBIX bu6mmnoreka [JOK 1.1,1.3,21,32
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cucremax. lIpeacrasinenue o
KOJUTOMJIHBIX PacTBOpax

https://m.edsoo.ru/da
2c70e4

Hctunnbie pacTBOpPHI: 1.1,13,2.1,3.2
HACBIIIEHHBIE U HEHACKIIIICHHBIE Bubmaoreka LOK
15 ’ https://m.edso0.ru/e9
PacTBOPUMOCT. ceddsd
Kpucrannoruaparst
bu6mmoreka [JOK 1.1,1.3,2.1, 3.2
CnocoObI BeIpaKCHUS
16 https://m.edso0.ru/32
KOHIICHTPAIlUH PacTBOPOB 866533
Pemenue 3amay ¢ 1.1,1.3,2.1, 3.2
HCIIOJIb30BAHKEM ITOHSTHI bubmuoreka [JOK
17 ""MaccoBas J10JIsl paCTBOPEHHOTO https://m.edso00.ru/78
BemecTra", "MossipHas 5e0ab4
KOHIIEeHTpanus"
KitaccuuKaius u HoMeHKIIaTypa bubmuoreka [JOK 11,13,2.1,3.2
18 P https://m.edsoo.ru/bf
HEOPTaHMYECKUX BEIICCTB 91084
CrcTeMaTH3aIIS 1 060GIeHHTe bu6mmorexa [IOK 1.1,1.3,2.1,3.2
19 . https://m.edsoo.ru/8d
3HAHUH 110 TEME
2c6a3a
KontponbHas paboTa mo TeMam 1.1,31,3.2
"Ctpoenue aToma.
[Tepronnuecknii 3aKOH 1
bu6mmorexa [IOK
[Tepuoauueckast cucrtema
20 https://m.edsoo0.ru/70
XUMHYECKHX deMeHToB /1. M.
a60aad
Menneneesa", "Crpoenue
BemecTBa. MHorooOpasue
BelecTs"
21 Knaccudukanus XuMuaeckux bu6mmnoreka [JOK 1.1,13,2.1,3.2
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peakuil B HEOPraHU4ECKON 1
OPraHM4YeCKOM XUMHH. 3aKOH
COXpaHEHHUsI MacChl BEILIECTB;
3aKOH COXPaHEHHUS 1
MIPEBPAILICHUS] SHEPTUU TIPU
XUMUYECKUX PEaKIUIX

https://m.edso0.ru/63
35cdd?2

Temnosbie >QPEKTH XUMUIECKUX Bu6nauoreka LIOK 11,13,21,32
22 peakmuii. TepMoxumMudeckue https://m.edsoo.ru/d1

YpaBHEHUSA db86da

BBIUKCIIEHHS 110 YPABHEHUAM Bu6anoreka [IOK 11,13,21,32
23 XUMHUYECKUX PEaKLUN 1 https://m.edsoo.ru/87

TEPMOXUMHUYECKUM YPABHEHUSIM b13954

CKOpOCTh XUMUYECKOHN PEaKINH, 1.1,1.3,2.1,3.2
24 €€ 3aBUCUMOCTB OT Pa3IUYHbIX

dakropos. Katanmms u

KaTaJIn3aTOPBI
o5 ['omoreHHbIe U reTeporeHHbIe 1.1,13,2.1,3.2

peaxiun

[IpakTuueckas padbora Ne 1 mo 1.2,1.3,2.1,3.1,

" bubnuotexa [JOK

TeMme "BiusiHue pa3nnyHbIx 3.2

26 o https://m.edsoo.ru/1f
aKTOPOB Hfl CKOpOCTh acaldl

XUMHUYECKOHN peakuun”

OGpaTuMble U HEOOPATHMEIE Bu6nuorexa [JOK 11,13,21,32
27 peakuuu. XUMHUYECKOE https://m.edso00.ru/30

paBHOBeCHE 952f9b

[IpakTrueckas padota Ne 2 1o 1.2,1.3,2.1, 3.1,

" bubnmnoreka [JOK

TteMe "BnusHue pa3nuyHbIX 3.2

28 https://m.edsoo.ru/3b

($akTOpOB Ha MOJOKEHHE
XUMHUYECKOT0 paBHOBeCHS"

f34el7



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17

DIEKTPOTUTHYECKAS
nucconuanusi. CHIIbHBIC U ClTa0ble

bu6mmoreka [JOK

1.1,13,2.1,32

29 C https://m.edsoo.ru/5f
3eKTpoUThl. CTEIeHb 266bdf
JINCCOLIMAIIAN
Honnoe npousBeaeHue BOAbI. 1.1,1.3,2.1,3.2
bu6mmoreka [JOK
Cpena BOJAHBIX pacTBOPOB.
30 B . (pH) https://m.eds00.ru/39
OJIOPOJIHBIN TOKa3aTelb (P 66489
pacTBopa
I'uapomus coneit. Peakium, Bu6nuorexa [{OK 11,13,21,3.2
31 MIPOTEKAOIINE B PACTBOPAX https://m.edsoo.ru/09
3JIEKTPOJIUTOB d5a9bd
I[IpakTuueckas padora Ne 3 1o Bub6auoreka LIOK 12,13,2.1,3.1,
32 TeMe "XUMHUYECKHUE PEaKIiu B https://m.edsoo.ru/2e 3.2
pacTBopax 3JIeKTPOJIUTOB" 3daeb0
OKHUCIHUTEIHLHO- 1.1,1.3,2.1, 3.2
BOCCTAHOBUTENbHBIE PEAKIIUU Eubmiorexa LOK
33 B . p ' https://m.eds00.ru/56
aKHEHIINe OKUCIUTEIN U 226060
BOCCTAHOBUTEIHN =
MeTo/ SIEKTPOHHOro bubmuoreka [JOK 11,13,2.1,3.2
34 i P 5 https://m.edsoo.ru/fb
(2JIeKTOHHO-MOHHOT0) OanaHca 691387
SEKThONH DACTEODOB 1 bu6mmorexa [IOK 1.1,1.3,2.1,3.2
35 P P P https://m.eds00.ru/93
pacIuIaBoB BENICCTB fb97d2
bu6mmorexa [JOK 1.1,13,2.1,3.2
36 Pewrenne 3ana4 pa3an4HbIX TUIIOB https://m.edsoo.ru/5a
859d16
bu6mmnoreka [JOK 1.1,13,2.1,3.2
37 Pemenue 3a1a4 pa3TuIHBIX THIIOB

https://m.edsoo.ru/5a



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d

fa265d

CucreMaTu3amus 1 06001eHne Bu6nuorexa LJOK 11,13,21,32
38 3HaHHUH 1o Teme "XuMu4decKue https://m.edsoo.ru/cl

peakuun" 61eb85

KoHTposnbHas pabota 1o teme bubnnorexa [IOK 11,31,32
39 "XuMieckue peaxiu” https://m.edsoo.ru/a8

a0a9%30

[NonoxeHne HEMETAIUIOB B 1.1,1.3,2.1, 3.2

[Iepnoanueckoii cucreme

XUMHYEeCKuX deMeHToB Jl. U. bubmuoreka [JOK
40 MemnpeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8c

CTPOEHUS X aTOMOB. a2dcad

dusnyeckue CBOKWCTBA

HEMETAJLJIOB

AnnoTponus HeMeTaIoB (Ha Bu6moreka LIOK 11,13,21,32
41 IIpUMeEpe KUCI0POa, CEPHI, https://m.edsoo.ru/ef

dbocdopa u yriaeposa) 92c91c

Bogopox: monydenue, Bu6nuorexa [JOK 11,13,21,32
42 ¢duznyecKkue 1 XuMUYECKHE https://m.edsoo.ru/Oa

cBoiicTBa. ['mapuasl a8f613

T"anorensl: Hax0XICHUE B 1.1,13,2.1,3.2

pUpOJEe, CIIOCOOBI MOTYUYEHUS, bubmorexa HOK
43 https://m.edsoo.ru/4e

q)mfmeCKHe 1 XUMUYCCKUE 993795

CBOMCTBa EE2I5

TanorenoBomopoasl. Baxuelimme Bu6moreka [IOK 11,13,21,32
44 KHCIIOPOJICOIEPIKALIIE https://m.edsoo.ru/6b

COCIMHEHUS IaJIOTCHOB 3255e6
45 JlaGopaTopHbIe 1 bu6mmorekxa [IOK 1.1,1.3,2.1,3.2

IMPOMBIIIJICHHBIC CIIOCOOBI

https://m.edsoo.ru/69



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4

MOJIYYSHUS TaJIOT€HOB.
[IpumMeHeHre raJIoreHOB M UX
COCTUHEHUN

7lacad

IIpakTuyeckas padora Ne 4. Bu6mmoreka LIOK 12,13,21,3.1,
46 Pemenue skcriepuMeHTATBHBIX https://m.edsoo.ru/8b = 3.2
3aga4 no teMe "["ajoreHsr" 26fecd
Kucnopon: nabopaTopHbie u 1.1,1.3,2.1, 3.2
IPOMBIIIJICHHBIE CIIOCOOBI bubnuoreka [IOK
47 NOJTy4YeHUs1, PU3NIECKUE U https://m.edsoo.ru/c8
XUMHUYECKHE CBONCTBA. O30H. abc36a
[IpuMeHeHne Kuciaopoaa u 030Ha
bu6mmoreka [JOK 1.1,13,2.1,3.2
48 OKcubl ¥ IEPOKCUABI https://m.edso0.ru/5¢c
8816a0
bu6mmoreka [JOK 1.1,13,2.1,3.2
49 Pemrenne 3ama4 pa3au4HbIX TUIIOB https://m.edsoo.ru/2b
6d8b4b
Cepa: HaXOKJICHHE B IPUPOJIE, Bu6morexa LIOK 11,13,2.1,32
50 CHocoObI NOTYUYEHHUs, PU3NUECKUE https://m.edso00.ru/46
1 XUMHYECKHE CBOMCTBA afael6
bu6mmorexa [IOK 1.1,13,2.1,3.2
51 CepoBoniopo/i, cynbhuabt https://m.edsoo.ru/7¢c
875999
Kucnopopconepaniie Bu6morexa LIOK 11,13,2.1,32
52 coemuHeHUs cepbl. OCOOCHHOCTH https://m.edsoo.ru/8c
CBOWCTB CEPHOM KUCIOTHI fa2548
I[MpakTuyeckas padora Ne 5. Bu6moreka [IOK 12,13,21,31,
53 Pemenne skciepuMeHTalIbHbIX https://m.edsoo.ru/0a = 3.2

3aga4 o Teme "Cepa u eé

fb05e4



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4

coenmuHeHus"

A30T: HaXOXJACHUE B IPUPOJIC, 1.1,1.3,2.1, 3.2
CHOCOOBI NOTYYEHUs, PU3NIECKUE bubmorera [JOK
54 . i o https://m.edso0.ru/ba
U XUMUYECKUE CBOMCTBA. dd2255
AMMMaK, HUTPUABI
Kucnopozacoaepxkaiye Bu6auoreka LIOK 11,13,21,32
55 coennuenus azora. OcoO0eHHOCTH https://m.edsoo.ru/e2
CBOMCTB a30THOM KHUCJIOTEI 965afe
[IpuMeHEHHE a30Ta U €r0 Bub6nauoreka LIOK 11,13,21,32
56 COEIMHEHUN. A30THBIE https://m.edsoo.ru/12
yno0peHus 9f5059
docdhop: HaX0KIEHUE B IPUPOJIE, 1.1,1.3,2.1,3.2
bop Prp bubmuoreka [JOK
CHocoObI OTy4YeHus!, PU3NIECKUE
57 . https://m.edsoo.ru/9a
1 XUMHUYECKHE CBOMCTBA.
6b43ec
®dochuast u hochun
Oxcunsl hochopa, Bu6miorexa LIOK 11,13,21,32
58 docdopcoaepxkaniue KUCIOTHI. https://m.edsoo.ru/c7
Comu dochopHOt KUCTOTHI a2d429
[Tpumenenue Gocdopa u ero Bu6miorexa LIOK 11,13,2.1,32
59 coenuHeHUi. DocdopHbIe https://m.edsoo.ru/a2
yno0peHus 18070a
[TpakTuueckas padborta No 6. 1.2,1.3,2.1,3.1,
bu6mmorexa [IOK
Pemenue skciepuMeHTalIbHBIX 3.2
60 A bocd https://m.edso0.ru/81
3aJ1a4 1o TeMe - 30T ¥ pochop u 754c3f
WX COCJIMHCHUS
Vriepoa: HaX0XKIEHUE B Bu6auoreka [JOK 11,13,21,32
61 IIPUPOJIE, AIIOTPOITHBIE https://m.edsoo.ru/le

Moupukanum; Gpusndeckue u

b19f%e



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e

XHUMHUYECKHE CBOMCTBA,

IPUMCHEHHUE
Oxcun yraepoma(ll), oxcun Bu6mumorexa [TOK 11,13,21,32
62 yriepona(lV), yroiapHas kucioTa https://m.edsoo.ru/db
U e€ conn ab8adf
bu6mmoreka [JOK 1.1,1.3,2.1, 3.2
63 Pemenue 3a1a4 pa3nuyHbIX THIIOB https://m.edso0.ru/60
29b609
Kpemuwuii: HaxoxaeHuE B 1.1,1.3,2.1, 3.2
PUPOJIE, CIIOCOOBI TIOTYYCHUS Eubmiorexa IOK
64 o ’ ’ https://m.edso0o.ru/14
I/ISfI‘IGCKI/IG U XUMHAYECKHUE 3553ah
CBOICTBA
bubmuoreka [JOK 11,13,2.1,3.2
0] v , Lo, 2.1,
65 Kenn kpemnus([V), kpemmnesas https://m.edsoo.ru/31
KHCJIOTA, CYUIMKATEI 2067b1
bu6mmoreka [IOK 1.1,13,2.1,3.2
[IpuMeHeHne KpeMHUS U €T0 https://m.eds00.ru/39
66 coenqnuennii. CTexmno, ero 3cdac0
IIOJIy4YE€HUE, BUJIBI CTEKIIA https://m.edsoo.ru/58
23cefb
bu6mmorexa [IOK 1.1,13,2.1,3.2
67 Perenne 3ana4 pa3anyHbIX TUIIOB https://m.edso0.ru/b6
241801
bu6mmoreka [JOK 1.1,13,2.1,3.2
CucremMaruzanus 1 0000IIeHNE
68 . " " https://m.edsoo.ru/6e
3HaHui Mo Teme "Hemeramsl 864db5
bubmuoreka [JOK 1.1,3.1,3.2
KonTposnbHas pabota no Teme
69 https://m.edsoo.ru/d0

"Hemeramisr"

484c76



https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76

AHanus pe3yJbTaToB Bubnmoreka [IOK 11,13,21,32
70 KOHTPOJIbHOH PabOThI, KOPPEKIIUS https://m.edsoo.ru/2b
OImHOOoK 7e9510
Ilonoskenue MeTaJIJIOB B 1.1,1.3,2.1,3.2
[Iepuonnueckoii cucreme
bu6mmoreka [JOK
71 NUMITCCIIDX SJCMEHTOP. https://m.edso0.ru/98
OCOOCHHOCTH CTPOCHUS 39c16¢
AJIEKTPOHHBIX 000JIOYEK aTOMOB
METaJIOB
O6mue pusnyeckue CBOHCTBA Bubnuoreka LIOK 11,13,21,32
72 MetasuioB. [I[pumenenre MeTamion https://m.edso0o.ru/51
B OBITY M TEXHHKE dac9d3
bubmuoreka [JOK 1.1,13,2.1,3.2
CmuaBsl MetauioB. Kopposus
73 METAILIOR https://m.edso0.ru/42
b872e3
bu6mmoreka [JOK 1.1,13,2.1,3.2
74 Pemenue 3a1au pa3nuyHbIX TUIIOB https://m.edsoo.ru/e3
de37b6
DIEKTPOXUMHIECKUH PSILI Bu6nnoreka [IOK 11,13,21,32
75 HanpspkeHui meranios. Oomiue https://m.edsoo.ru/94
CHOCOOBI MOJTYYEHUS METAJIIOB eb377a
OO6m1as xapakTepucTuka 1.1,1.3,2.1,3.2
MeTauioB |A-rpynmsl
[lepronnyeckoii cuctembl
XAMHYECKUX 31EMEHTOB. HaTpuit bubmorexa [JOK
76 https://m.edsoo.ru/el

U KaJWii: moixydeHue, Gpuzndeckue
1 XUMHUYECKHE CBOMCTRA,
MIPUMEHEHNE MPOCTHIX BEIIECTB U
AX COeIMHEHUH

2c26b3



https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3

OO01as xapakTepuCTHKA
metaioB ||A-rpymmsl
[Tepuoauueckoil cucTemsl
XMMHYECKHX 3JIEMEHTOB. Maraui

bubmuoreka [JOK

1.1,13,2.1,32

7 . https://m.edsoo.ru/7c
U KaJIbIHMI: MOTyYCHHE, 3649¢0
¢du3nvecKrue 1 XUMHUYECKHE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB M MX COCAMHCHHUIN
. .. bu6mmoreka [JOK 1.1,13,2.1,3.2
JKécTkocTh BOJBI M CIOCOOBI €€
78 https://m.edsoo.ru/c7
yCTpaHCHHUS 4bfae9
AJTIOMUHUIA: TIOJTyYEeHHE, Bu6morexa [IOK 11,13,21,32
79 bu3HYecKue 1 XUMHICCKHE https://m.edsoo.ru/Oe
CBOMCTBA, IPUMEHEHUE 79b266
AmMdoTepHBIC CBOHCTBA OKCHIA U 1.1,13,2.1,3.2
bubmuoreka [JOK
THJIPOKCHUIA ATFOMUHUS,
80 https://m.edsoo.ru/5d
TUAPOKCOKOMILIIEKCHI aTFOMUHUS, 124318
UX MPUMEHEHHE
81 Pemrenue 3a1au pa3aMvHBIX THIIOB 1.1,1.3,2.1,3.2
[TpakTuueckas padbora No 7. 1.2,1.3,2.1,3.1,
bu6mmorexa [IOK
Pemenue skciepuMeHTalIbHBIX 3.2
82 ™ https://m.edso0.ru/27
3a71a4 [0 TEME e:l:aJ'IJ'ILI adafd3
TJIABHBIX MTOATPYIIT -
OO01mas xapakTepuCcTHKa 1.1,1.3,2.1,3.2
bu6mmorexa [JOK
METAJIJIOB MOOOYHBIX TOTPYIII
83 (B- )11 . https://m.edsoo.ru/61
rpynn) [lepuoaundeckoit 0d7431
CHCTEMBI XUMHUECKHUX DIIEMEHTOB
84 dusznueckre U XUMHUUECKIE bubmuoreka [JOK 1.1,13,2.1,3.2

CBOMCTBaA Xpoma U €ro

https://m.edsoo.ru/99



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

CoeHHHCHHﬁ, X NPpUMCHCHUC

11bef3

Baxknelmmue coeuHeHus Bu6nauoreka LIOK 11,13,21,32
85 mapranua. [lepmanranar kanus, https://m.edso0.ru/03
€ro OKUCIIUTEIbHBIE CBOIICTBA 9d69c8
Ddusnyeckre 1 XUMHUYECKHAE 1.1,1.3,2.1, 3.2
. bubmuoreka [JOK
CBOIICTBA JKeJe3a U ero
86 emermit. I - https://m.edsoo.ru/1b
coeaunenuii. [lomyuenue n ——
PUMEHEHHUE CIUIABOB Kelle3a
dusHUECcKUEe U XUMHYECKUE Bub6nauoreka LIOK 11,13,21,32
87 CBOIicTBa MeIH U €€ COeTUHEHNUH, https://m.edsoo.ru/2b
WX MIPUMCHCHHE c0f954
duznueckrue U XUMHUUIECKHE 1.1,1.3,2.1,3.2
. bubmuoreka [JOK
CBOWCTBA IIMHKA U €T0
88 . https://m.edsoo.ru/bl
COCIIMHCHUH, X IPUMCHEHHE. fobeal
' aIpOKCOKOMIUIEKCHI IMHKA
[TpakTrueckas padota Ne 8. 1.2,1.3,2.1, 3.1,
bu6mmoreka [JOK
Pemenue skciepuMeHTaNbHBIX 3.2
89 " https://m.edso00.ru/a6
3a/a4 no Teme "MeTtamibl
e352ea
no0oyHbIX moArpymm"”
bu6mmorexa [IOK 1.1,13,2.1,3.2
90 Pewienne 3ana4 pa3an4HbIX TUIIOB https://m.edsoo.ru/a8
b83d83
OGo0IIeHNE U CHCTEMATU3ALIUS Bu6nuorexa [JOK 11,13,21,32
91 M3YYEHHOTO MaTepuaia o TeMe https://m.edsoo.ru/e9
"Mertamibr" 1fe975
bubmuoreka [JOK 1.1,3.1,3.2
KonTposnbHas pabota no Teme
92 ™M " https://m.eds00.ru/83
eTaJUTBI f63033
93 AHanm3 pe3ynbTaToB bubmmoreka [JOK 1.1,13,2.1,32



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/83f63ea3

KOHTPOJILHOM paboThI, KOPPEKIUS

https://m.edsoo.ru/9e

OIIMOOK bff2fd
Ponp xuMuu B o0ecIieueHun 1.1,1.3,2.1,3.2
YCTOHYMBOTO Pa3BUTHUSA bubnuoreka [IOK
94 yenoBedecTBa. [lonstue o https://m.edsoo.ru/08
HAy4YHBIX METOJIaX HCCIICIOBAHUS 0felf0
BEII[ECTB
Hayunsie npuHIUIb 1.1,1.3,2.1,3.2
OpraHHU3ali XUMUYECKOIO bubnuoreka [IOK
95 npou3BoacTBa. [IpombInieHHBIE https://m.edsoo.ru/2e
CIOCOOBI MOTYYECHUS BAXKHEHIIINX 45a44f
BEII[ECTB
XHUMHUECKOE 3arpsA3HEHHE Bu6nanorexa [IOK 11,13,21,32
96 OKPYKAFOIIEH CPEJIbl U €ro https://m.edsoo.ru/9f
OCJEACTBUS 11bf51
bu6mmoreka [JOK 1.1,13,2.1,3.2
XHUMHS U 310pPOBbE YEIOBEKA.
97 JlekapeTBentbe cpescTsa https://m.edsoo.ru/a6
552721
Xumus nuu. Pons xumuu B bubnuotexa [JOK 11,13,21,32
98 obecreuyeHny MUIIEBOI https://m.edsoo.ru/1f
0€30IMacHOCTH 7b5hd2
KocMeTHueeKue 1 naphioMepHbie bu6mmorexa [IOK 1.1,1.3,2.1,3.2
99 cpesicTsa, BsToBas XUMUA https://m.edsoo.ru/da
. 42d5a9
XUMUS B CTPOUTEIBCTBE. Bu6amoreka [IOK 11,13,2.1,32
100 Baxwneiimue cTpouTeabHbIE U https://m.edso0.ru/61
KOHCTPYKITHOHHBIEC MaTePUAITBI €69003
101 XUMHS B CEIBCKOM XO3SHCTBE. bubaunoreka [IOK 11,13,21,3.2

OpFaHI/I‘—IeCKI/Ie U MUHCPAJIbHBIC

https://m.edsoo.ru/fd



https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d

ynoopeHust

39587d

102 Cucremarusanus U 00001eHne

3HAHUU 10 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [JOK
https://m.edsoo.ru/db
979c70

1.1,3.1,32



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70
https://m.edsoo.ru/db979c70

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUNA 3JIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (G- M T-CBSI3b, KPaTHBIC CBA3M), THOPHIM3AIINSA
aTOMHBIX oOpOuTaneil, KpUcCTaJUIMuecKas pemeéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIH O00BEM, MOJSpHAsE KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YTIIEPOTHBIM
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, H30MEpbl, CTPYKTypHas
dopmyrna, umzomepus  (CTpyKTypHas, TreoMmMeTpudeckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJOTUYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- U a30TCOJEpIKAIIUE COCTUHEHHS, OMOJIOTMYEeCKH aKTHBHBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCKH1), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKkUUid (OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE, 3K30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO0 OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHUMHYECKOW peakiuw,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopusi 3ME€KTPOTUTHUECKON THCCOIMALINU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JICKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJIECHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

NpCACTaBICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XUMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
IPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H MNpeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/II‘/‘I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUuXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

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

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH T KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIONIMX BEIIECTB,
TErIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHCIICHUS

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

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos llepuoauyeckoit cucremsr [1.1.
MeHeneeBa 1 UX BaJE€HTHBIE BO3MOXKHOCTH, HCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, IHEPTETUIESCKUE YPOBHU



ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YYUTHIBAsl YCIOBHUS, IPH KOTOPBIX
9TH PeaKlru UIAYyT JO KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH W THIIA
KOBAJICHTHOM CBSI3U (G' n TE'CBHSI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pealin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XAapPaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymmnamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, IPOCThIE FUPHI, CIUPTHL, (HEHOIIBI, AJIbJETUbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

CpopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BETUYUH:

Macchl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKkIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WM 0OBbEMHOM 10JIM, BBIX0/1a IPOAYKTA PEAKIIUU

TETI0BOTO 3¢ (eKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA



11

12

Bnanenue cucteMol 3HaHHM O METOJAX HAYYHOT'O MO3HAHUS SABJICHUUN
MIPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIECPUMEHTATIBLHOM MCCJIEAOBAaHUM BELIECTB U IS
OOBSCHEHHSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUS NPUMEHATH (WCIOJB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BEILECTB U1 AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MPUPOAY; MAJs IPUHATUSA

IPaMOTHBIX pEILIEHU PoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢  BellecTBaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYJIUPOBATH IIEJIM HCCIICIOBAHUS; TIPEACTABIATH B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMalMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaIHHy, ceTb MIHTepHeT n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHUBaTh HH(MOPMAIMIO C TO3WIMKA IKOJOTHUECKOW Oe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpPraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMUMAs CMBICI TIOKa3aTels MpeAeIbHOU
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemiectBa. CoBpeMeHHass MOJENb CTpoeHHs aroma. Pacrpenenenue
AIIEKTPOHOB 10 JHEPreTHYECKUM ypoBHAM. Kiaccuduranmus XUMHUYECKHX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAas

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB M HMX COCIUHEHUU IO
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOIHAS)
1 MexaHu3MbI e€ 00pa3zoBaHus. MeXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIPHOIO U HEMOJIEKYJSIPHOIO CTPOEHMS. THIbl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelIETKU

XuMu4decKas pcaKkuus. Knaccn@nxaunﬂ XUMHUYCCKHUX peaKquI B

HEOpPraHUYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBsie A3 dekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOSIHHE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

OnexTponutnyeckas auccoruanus. CuiibHble U cinalble anekTponutsl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIJasg, HEWUTpaibHas, ienouHas. CTeneHb
aucconuanuu. Peakiimm HOHHOro oOMeHa

I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKE€HHs KOHIIEHTPAIUU PACTBOPOB: MAacCOBasi JA0JIsI pACTBOPEHHOTO
BElIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachILEHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramnoruaparst

1.12

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpelax C

pa3zHbIM 3HaUeHHEeM PH. MeToapl 2IeKTpOHHOTO OanaHca



1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTCHOB, CEpBI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HPar##H##  nentudukanms HeopraHmuecknx coenHeHmnii. KauectseHHbie

PCaKu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUHM XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKeJIeT OpraHUuYeCKOW MOJICKYJIbI.
KpatHocTh Xxumuueckoil cBsizu. S- W P-cBs3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTaneii aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO

ctpoeHus Mosekyin. ['omonoru. ['omonornueckunii psa. Mizomepust u n3oMepsl

3.2

[lonsiTue o  QyHkuuoHanbHOM  rpymme.  OpueHTauuoHHbIE — 3PQPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHHU3MbI peaKknuu. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipasuio MapkoBHaukoBa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Crenuduka CBOWCTB IUKIOAIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKUE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMbllieHHbIe ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: paknun MNpPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THIPATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ona.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoina. [lonumepusanus cTHpoia.

Crioco0b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS  HAJINYMS
TUIPOKCOTPYNIBI, €  TaJOr€HOBOAOPOJAMH  Kak  CIOCOO  IOJyuyeHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu € HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuenne enona

3.12

3.13

3.14

AJH)[[GFI/IZII)I. XUMHYECKHE CBOMCTBA NpCAC/IbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO Tpymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoJeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenune npeaenbHBIX
aNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATalUs aleTWiIeHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUAOB. BpIcliue npeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3IPUPOB B
MUIIeBOW M TNapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(QUpbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCJIOT. XHMHMYECKHE CBOWUCTBA KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3BI: pPEAaKIMM C Y4YacTHEM CHUPTOBBIX U



3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, ManabTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, riukoreH. CTpoeHHEe MaKpOMOJEKYJI
Kpaxmajla, IJIMKOTreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmala M
LEJUII0N03bl.  XMMHMYECKHE CBOWMCTBA KpaxMaja: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢upoB Uemnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUMH Kak MPeACTaBUTENIb apOMAaTUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATypalUs, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTH CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

###Par#H# nenTndukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBcenHEBHOM >xu3HU. [IpaBuna Oe3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MONMYTHBIA HeTAHOIM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XUMUA W IKOJOTHs. XHUMHYECKOE 3arps3HEHUE OKPYKAlolel cpenbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOYBbI, aTMocdepsl, GIopsl U (GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHKH SHCPIruu

O6H_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crocobax MOJIYYCHHUA XHUMUYCCKHX




BElIeCTB (Ha TpUMeEpe IMPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOTHI). UEpHas u
uBetHas  metauryprus.  CTEKJI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par###PacdéTbl Macchl BEIIeCTBA WM 00BbEMA Ta30B IO H3BECTHOMY
5.1 KOJINYECTBY BEUIECTBA, MACCE MM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB
5.2 ##HPar##H##Pacuérel TeruoBoro s exTa peakuu
5.3 ###Par###PacuéTbl 00bEMHBIX OTHOIIECHUH I'a30B [P XUMUYECKUX PEaKLUAX
5.4 #i#Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MIPOIYKTOB
' pEaKiuu, eciiu OJJHO U3 BEIECTB IaHO B U30BITKE (MMEET MIPUMECH )
55 ###Par###PacuéTel MacCOBOW MIIH 0OBEMHOM JTOJIM BBIXO/1a TIPOIYKTA PEAKITUU
' OT TEOPETHUYECKH BO3MOXKHOTO
###Par###PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MPOAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJE pACTBOpA C OMpeIeIEHHON MaccoBOil 1oyen
PacTBOPEHHOTO BEILIECTBA
57 #AH#Par###PacuéThl ¢ UICTIOIB30BAaHUEM MOHATUN «MACCOBAsI I0JIS», «MOJISIpHAs
' KOHIICHTPAIUS», «PACTBOPUMOCTH)
###Par##HaxoxneHue MOIeKyasipHON (POPMYIIbI OPTaHUYECKOTO BEIECTBA IO
5.8 €r0 TUTOTHOCTH ¥l MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIIUX B €0 COCTAB, HUJIH 110

MIPOYKTaM CTOPaHUS
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