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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO oOpazoBarenbHON IPOrpaMMmbl CpeIHEro o011ero
obpazoBanusi(POIl COO), npeacraBneHHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM ctaHgapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHUH «CTpaTerun pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBanusi ywamuxcs 10-11 kmaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JU(DPEepeHLMpPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO oOOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJlanTallui uX K ObICTPO MEHSIOLIMMCS YCJIOBUSIM JKU3HU B COLIMYME, a TAKXKE NI
OpOAODKEHHs OOydeHHUsT B OpraHu3alusix Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJJHOW U3 IPUOPUTETHBIX JUCLMILUINH.

B mnporpamme 1o XMMHM Ha3HAaY€HUE TMpeaMeTa «XUMHUS» [OIy4daeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUUM €  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ysbTaToB O0yueHUs M TpeOOBAHMN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peaau3anusi KOTOpoill oOecredynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJEp)KaHWH, oOulIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMU IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHUIIOB CTPYKTYPHUPOBAaHUS M IOCIENOBATEIBHOCTH
U3y4YeHHs Y4eOHOTro MaTepualia, KOJIMYECTBEHHBIX UM KAaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HMTOTOBOH arrectanud B (GoOpMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUEHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT NMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEMEHHU, PEKOMEHIYyeMOro
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO IIEJIeH U 3aJlay U3y4YeHUsl MpeaMeTa
Ha yTiTyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TAaKXKE C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B IMPOrpaMMe IO XHMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YEeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MmpeameTa
«XuMHusA» OCTa€rcss BO3MOXKHOCTh BBIOOpAa €ro BapUaTUBHOM COCTaBIISIOLIEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUST Ha ypPOBHE CpelHero ooOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YINIyOJEHHOTO U3Yy4YE€HHs HAlpaBlieH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHMsI B paMKax W3Y4YEHHs CHEIHAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIIIyOJIeHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKM OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonansHoro oopazoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOCHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro o0Imero ooOpa3oBaHHS
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOTo TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  MEATETHLHOCTH, WMEIONIMX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
ABIAIOTCA YIUIyOnéHHbIE Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaxXo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COACpP)KAaHUA STUX KYpCOB B MpPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEU U3yueHUs NMpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONPENEIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Marepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN HA OCHOBE PACIIMPEHUS U YTIIyOJIeHUs
IIPENCTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKUUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHAamMuKH. WM3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUUECKUX U3MEHEHUH MpHu €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBanus. M3yuenue
TUIIOB ~ peakuuMid  JomojHsercs  (GOpMUPOBAHMEM  MpeACTaBiIeHUHM 00
IEKTPOXUMHUYECKUX IMPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN yaenseTrca 0co00e BHUMaHUE BONPOcaM 00 3IEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMil.

Oco0oe 3HaueHue HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yriayO0aEHHOTO YPOBHS M3YUYEHHS JIJISl KJIACCOB ONpeeEHHOTro npodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHHH K oOmell cucrteme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeaIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YCHUU IMpelIMeTa B JAaHHOM Cllydyae akIEeHT OyaeT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPHUH B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsApHas Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEp)KaHMM IIpeaAMETa Il KIACCOB XHUMHKO-
Oouonornyeckoro npoduist OOJNBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHUYecKast
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATEIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKJIEHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAaX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy)KaT OCHOBOM Il HW3y4ECHUs
CYILITHOCTH TPOIeCCOB (DOTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B mnmane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEeaMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHble NOpenMeTb», «MaremaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro obiiero oOpa3oBaHus (Ha 6a30BOM
YPOBHE), 337jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuliedl ponu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTU, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCleyeHnn PalrOHAIBHOTO MPUPOJIONOIL30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYEIOBEKa, a TAaKXKE JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHbIX
MOHATUN, 3aKOHOB W TEOPUM XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKLUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPHUHIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsl OOBSICHCHUS M
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO peIIeHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAaHUEM U  IepepaboTKoi
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTUYCCKON JICATEITBHOCTH M MMOBCEIHCBHOM KH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0 — aKTyaJlbHOCTb
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMPOLecCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYyYEHHMIO U TIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IECHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATIbHBIX U TBOPUYECKUX
criocoOHocTe oOy4varonuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHENTHOMN MPo(dheCCUOHAIBHON U OOIIECTBEHHOU JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMHEpoOBaHUEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJOTUYECKOUN KYJIbTYPbI, TPUOOPETEHHUE OMbITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JIEITESIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. THulbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yriepojia. Mexanu3mbl 00pa3oBaHMsl KOBAJIGHTHOM CBsI3M (OOMEHHBIM M JJOHOPHO-
aKLENTOpHbINM). TUNBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYeCKUX COeAMHEHUU. MOneKynsipHble U  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMYyJIbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl wW30MeEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AHPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKTHI).

[IpencraBinenne o KilacCU(pUKALMKM OpraHuyYeckux BewiecTB. lloHsTHe o
bynkunoHaasHOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobenHocTu W KiaccuUKalus OpraHudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB M MaTepuajaMH Ha UX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOyIJIMBaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJEJICH MOJIEeKYJI
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiorudeckuil psii aakeHoB, obmias (Gopmylia, HOMEHKIATYpa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKEHOB,  Sp-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKUE CBOMCTBA: PEAKLUHMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-MOJOKECHUE
IpU JBOWHOM CBA3M, MOJUMEpHU3alUd U okucieHus. IlpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CrIOCOOBI MOJYyYEHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHBIE, U30JUPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Ankunbl. ['omonorudeckuit psijy ankuHOB, oO1as GopMyia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alUud U
TpUMEpHU3alnU, OKUCIeHHs. KHCIIOTHRIE CBOMCTBA QJIKWHOB, UMEIOIIMX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popmMmysa, HOMEHKIATYpa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OPUEHTUPYIOIIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIBHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MOTyYeHUS U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTéHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, IHAHOTPYIIIY,
amuHorpynmy. JlelicTBUe Ha TrajJOoreHNpPOU3BOAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOTEHAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
u3ydeHue GU3NIECKUX CBOMCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJICUCTBUE AallETUJIEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy», c
oOpasllaMM TUIaCTMAacC, KaydyyKOB M PE3UHBI, MOJIETUPOBAHUE MOJIEKYJ
YIJIEBOJIOPOJIOB M FaJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CcnUpThl. CTpoeHHUE MOJIeKyn (Ha MpuUMepe
METaHoJIa W J3TaHoida). ['oMonorudeckuit psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccuukamus. Dusumyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIUM 3aMEIIeHUs, JerujpaTallid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [{elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTydYeHHs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIECHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEAKIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHUCIOTaMU, KauyeCTBEHHAs pEaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CrHocoObl TONyYEeHHs] W TMPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06s!I osrydeHus: U npuMeHeHue gperomna. GeHonpopmabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Puznueckue CBOMCTBA albJIECTUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCTOThl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX TMPEJENbHBIX KapOOHOBBIX KHUCIOT. BOmoponaHble CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALNM, PEAKUUU C YYaCTHEM YIJIEBOAOPOJIHOTO paguKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U aPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocoObI OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxAeHHE B npupoje. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCTIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHus3Mma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMEe U HEBOCCTAHABIMBAKOIINE AUcaxapuisl. I 'uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUI0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAYECTBEHHAsl pEaklus C HOAOM. XHMHYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe 3PUpoB Leitoia03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alle€TaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX NPEBPALLCHUN:
PaCcTBOPUMOCTD PA3IUYHBIX CIIMPTOB B BOJE, B3aNMOJICUCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIB30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIOKO3bI ¢ runpokcuaom menu(ll), B3aumoneiictBue
KpaxMaJia ¢ MOJIOM, PELICHUE SKCIEPUMEHTAIBHBIX 3a/ad no TemMaM «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE YDUPHD».

A3oTcoaep:KalMe OpraHnvecKue CoeAUHEeHUsI.

AMUHBI — OpraHUYecKue MPOU3BOJHbIE amMmHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Moiekyn, obdmas (opmyna, U30MepHsi, HOMEHKIATypa U (U3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWJIaMMOHHUSL.

AHWIMH — TPEACTaBUTENb AaMUHOB apoMaruyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoJieKyJie aHWInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anudarnyeckux aMuHOB. llonydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzoMmepus. OTAenbHbIE MPEACTABUTENH O
AMUHOKHUCJIOT: TJUIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA AaMHMHOKHMCIOT KaKk aM(OTEpPHBIX  OPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 Y TUAPOJIN3 ENTHUIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIMU3, JACHATypalus,
KAueCTBEHHbIC PEaKLMU HA OCJKU.

OKCIIEpUMEHTAIbHBIE METOJBl HM3y4YEHHUS BEUIECTB M HMX IPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepaiue OpPraHWYECKUE  COCOUHEHUS» U «Pacrnio3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/IApHBIE COeIMHEHHS.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHble Marepuansl. I[lmactmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJIUMETHIMETAKpUIAT, TOJUKApOOHATHI,
noJIdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
ANIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAIlCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJsipHOM (OpMysIbl OpPraHMYECKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakIMu W/WIW MUCXOJHBIX BEIIECTB, YCTAaHOBJIEHUE CTPYKTYpHOU (OopMyIIbI
OpPraHMYEeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTA PEAKLIHH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YUYEHUH OPTaHUYECKON XMMHU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KakK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SBJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, €IUHHUIIBI HU3MEPEHUsS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKU 351eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukanms XuMHUIecKiX 3JIEMEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OPOUTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpALITU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NMEPUOIAYECKOrO 3aKOHA U llepHognuecKkor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IJauHa cBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHbeie cBa3u. Boxopoanas CBs3b.
MexMoNneKyJIIpHbIE B3aUMOJICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
HAa3BaHUA OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHCHMS W MPEBPAIICHUS
DHEPIUM MPU XUMHUYECKUX peakiusix. TermaoBeie 23 (HEKTh XUMUYECKUX PEaKIU.
TepMoXuUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

OO6paTtuMble 1 HeoOpaTUMBbIEC peaklni. XUMHUEeCKoe paBHOBecue. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIECHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas auccornuaiusi. CuibHbIE W CIa0ble DJIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucauTENh W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCINEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3ioKEHHE TEPOKCHUIA BOJOPOJA B TMPUCYTCTBUM KaTaIM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieTieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUH U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomyuyenue, ¢usndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMd M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMUYECKUE CBOMCTBA. [ aloreHoBoAOpObl. BaxkHeumume KUCI0pOACOaepKare
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoM KucioTel. [Ipumenenne cepbl U €€ COeUHEHNN.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE YTIOOpEHNS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MONMy4deHUs, (U3HUECCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B OpUpoJe. AJUIOTPOIHBIE MOAUDUKAIIY.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA YTroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BaHHBIX YIJIEPOJIOM, U €ro
COCINHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMydeHHs, (U3NUEecKHe U
xumuueckue cpoiictBa. Okcuna kpeMHusi(IV), kpeMHHEBas KHCIIOTA, CHIIMKATHI.
[IpumeHenne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4yeHue, BUAbl CTEKIIA.

[Tonmoxenne MetamwioB B [lepuoandeckoil cucteMe XUMMHUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHuil  metamwioB.  OOmue  crmocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHs,
anektpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnyueckoit cuCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnonyyeHue, (U3MYECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COCIUHEHMI.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.



AnroMuHUI: noNydeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0o4HbIX mnoarpynn (b-rpymm)
[leproanyeckol CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomartsl, HX
OKHUCIIUTEINIbHBIE CBOMCTBA. [loyueHne u npuMeHeHrne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA Keje3a U ero coeauHeHuil. OKcuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilomyuenue u npuMeHeHue xKene3a
U €ro CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[Muuk: momyyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AM(pOTEpHbIE
CBOMCTBA OKCHJIA U TUIPOKCU/IA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA ¥ €ro COCINHECHUM.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB M HMX NPEBPALCHUN:
u3yueHre oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3Yy4YEHHE KOJUIEKIMH «MeTauibl M CIUIABb», B3aWMOJIECHCTBHE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KAYECTBEHHBIE PEAKIIMN HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJAOPOIA
M KaTUOHBbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«T"anorens», «Cepa u €€ coeAMHEHUsA», «A30T U (HocPop U UX COEAUHEHUN»,
«Mertasibl TIaBHBIX TOArPYIID», «MeTamibl HOOOUYHBIX TOATPYIIID.

XuMHS ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax II0O3HAHHWS W METOAOJOTHA HAyYHOIO HCCIEIOBaHUS.
Hay4Hble NpuHIUITBEI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIEHHBIE
CIOCOOBI MOMYYEHUsI BAXKHEUIIUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYIKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Pouib xumuu B 006ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XumMusi © 340poBbe 4enoBeka. JlekapcTBeHHwle cpenctBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIUHBI.



XUMHSI TAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib xumun B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumus. [IpaBua
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIIMOHHBIE MATEpHAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuanel g 3JeKTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CJIM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIIECTBA B pacTBOpPE, JOJHM BBIXOJA MPOAYKTa pPEaKUHUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpH HU3yYeHUHM oOmed
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK ¥ TOHSTHM, MPUHATHIX B OTJEIBHBIX
MpeaMEeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, KiaccuduKkalius, nepuoguIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICJINPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSIHHME BEIIECTBA, WACAIbHBIN Ta3,
dbuznYecKre BeTUYUHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKHOMOHHBIX  MATCPHATIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMETa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarOIMMHUCSI POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOONPEAECICHUIO; HAUITMYUE MOTUBAIIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJNbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPaKTUUECKON AesATEIbHOCTU
oOydJaronmxcs B MpoLIecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIC B YACTH:

1) rpaaIaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJICTABJICHUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUIEHUU YUYEOHBIX W MO3HABATEJbHBIX 3aJlay, BHITIOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUJOB YUEOHOU e TEeIbHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B TIOJYYEHHUU U TMOCIETYIOLIEM
aHanu3e WH(POpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIIUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUI
MOCTYMKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEeIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHUIYaJbHOM TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aiuyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYIIIECTBOBAHMS )KM3HHU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUSI 00 OKpY>KalollleM MUpE KaK O €IMHCTBE MPUPOJbI U 4YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJId B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYphl, B PEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/a U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO 4YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJbI0 TOJYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

HWHTEpeca K O3HAHUIO, UCCIIEIOBATEIbCKOM e TeTbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBl MHUpPa U CHENU(PHUKYy METOJOB TO3HAHMUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE y4e€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIIme dbopmupoBanue (GYyHKIIMOHATHHON
I'PAaMOTHOCTH M COLIMAIBHON KOMIETEHIIUN 00Yy4atOIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOrMYecKHUe JeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIBHOCTU C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCU(PUKAIMU BEIIECTB H
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy U3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUUS B PpacCMaTpUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKUX 3a]1ad,
INPUMEHSATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMyIIMpOBaTh LIETHN U 33/1a4U UCCIIEAOBAHUS, UCIIOIB30BATh TOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIAHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3IudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHGPoOpMaluu (HAY4HO-
HOMYJIsSIpHAsl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHHWs, CIpPaBOYHBbIE IOCOOuS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTH;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYeOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.



KoMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe HeiCTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JIMCKYCCHUH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEJI0KEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPEJTIOKEHHOM 3a1a4H;

BBICTYNIATh C NPE3EHTAUMEH pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO WIH COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI M0 HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaju3alui y4eOHOro MpoeKTa, 1 (HOpMyIHpPOBATH BHIBOIbBI
II0 PE3yJIbTaTaM IIPOBENEHHBIX MCCIEAOBAHMM ITyTEM COIVIACOBAHUS IO3ULUHN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

Pel"y.]'lﬂTl/lBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble HeﬁCTBHH:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYILECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisass €€ Leaud M 3aJa4yd, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Yy4ETOM IIOJYyYEHHUS HOBBIX 3HAaHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIATh CaMOKOHTPOJIb JICSITEIPHOCTH Ha OCHOBE caMoaHalIu3a Hu
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJBbTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MPOTPAMMbI 10 XUMHUH Ha YriayOaEéHHOM
YPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIOYAIOT CIEIU(HUCCKUC
JUTSL y4eOHOTO mpeaMeTa « XUMUsSDy HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI IeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN W MPEOOPa30BAHUIO 3HAHUH, BUBI JESITCILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWA B PA3IMYHBIX yUEeOHBIX
CUTyaIlUsX, a TAK)KE B PEabHbIX )KU3HCHHBIX CUTYAIlUsIX, CBI3aHHBIX ¢ XUMHuel. B
nmporpaMMe II0 XUMHUHM TIPEJAMETHBIC Pe3YyJbTaThl MPEJACTABICHBI IO TOJaM
U3YUYCHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHs»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABJICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ POl B O0OECIEYECHUU YCTOWIUBOTO



pPa3BUTHS YEJIOBEYECTBA B PEIICHUU NPOOJIEM DKOJIOTHYECKOU, SHEPTETUUECKONU U
MUIIEBON 0€30MMaCHOCTH, B Pa3BUTHUH MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMoOHAIEHOTO
IPUPOAOIIOIL30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJIOBeKa, a TakKKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO ¥ TIPUPOTHOM CPEIE;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAHWHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAsS
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIHFHOCTh, CTCTICHh OKUCIICHHS, XUMHUIECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIICPOIHBIA CKEIET, GyHKIIMOHAThHAS
rpynmna, pajgukai, CTpyKTypHble (opmyiiel (pa3BEPHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHYECKAs), W30MEPHI, TOMOJOTUYECKUA PSJl, TOMOJIOTH, YTIECBOIOPOJIHI,
KHCIIOPOJ- M a30TCOJEPIKAIINE OPTaHWYECKUE COSAMHEHUS, MOHOMEp, IOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuoanueckuit 3akon J[. M. MeHneneeBa, Teopus CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpaIeHUus DSHEPTHUM TPH XUMHUYCCKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUSI TPUYUMHHOCTUA U CUCTEMHOCTH XMMUUYECKHUX SIBIICHUM; MPEACTABICHUS
O MEXaHW3MaxX XWMUYECKHX pEeaKIUui, TEePMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSTHUU aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! 1 u Il pona);
(baKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, MOJYYCHHH U OE30MacHOM
WCIIOJIb30BAHUU BAXKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOMN
NEATETbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BO/ICTBA METAHOIIA, TTepepadoTKu HePTH);

c(hOpPMHPOBAHHOCTh YMEHHUI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MUCIOJb30BaTh COOTBETCTBYIONINE TOHITHS TIPH
OIMMCAHHUH COCTaBa, CTPOCHUS U CBOWCTB OPTaHUUYECKUX COCTMHECHH;

c(hOpMHPOBAHHOCTh YMEHHIA:

WCITOJI30BaTh XUMUYCCKYIO CHMBOJIUKY JIJII COCTABJICHUS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYJT OPraHUICCKUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XUMHYECKUX PEAKIUA U PACKPHIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TOCPEJICTBOM  COCTABJICHHS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX HMOHHBIX YPAaBHEHU;

W3rOTaBIMBATh MOJEIN MOJIEKYJI OPraHWYECKHX BELIECTB ISl WILTIOCTPALuU
UX XMMHYECKOTO U POCTPAHCTBEHHOTO CTPOCHUS;

Cc()OPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh IPUHAJJIEKHOCTh H3YyUYEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaABY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIAcCy/Tpymnme COEIWHEHWH, JdaBaTb KM Ha3BaHUS IO CHCTEMaTHYECKOU
HoMmeHknarype (IUPAC) u nmpuBOIuTh TpUBHAJIbHBIE HA3BaHWS AJIA OTIEJIBHBIX
IpEJICTaBUTENIEH OPraHNYECKUX BEIIECTB (3TUJIEH, AlleTWJIEH, TOJYOJ, TJIULEPHUH,
ATWIEHIJIMKONb, (PEHOI, (QopMalblIerujl, aueTalbJeru]], aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, NMaJbMUTUHOBAS KHCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PYKTO3a, aHWIWH, NUBUHUJ, U30IPEH, XJIOPOMPEH,
CTHPOJI U IpyTHE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpraHUYECKUX COEIMHEHUSX (KOBAJIEHTHAas W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. bytnepoBa st 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
¢u3nUecKue M XUMHUYECKHE CBOMCTBA TUIIMYHBIX NPEICTABUTENEH pPa3THUYHBIX
KJIACCOB OPraHUYECKUX BEILECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKCHOB, aJIKaIUECHOB,
QJIKWHOB, apOMAaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, aJbJECTHIIOB, KETOHOB,
KapOOHOBBIX KHCJOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB, HUTPOCOCIUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, - W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XHMHMYECKMX PEAKUUA C MCHOJb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPKIaTh HA KOHKPETHBIX MpUMepax
XapakKTep 3aBUCUMOCTH PEAKLMOHHON CIOCOOHOCTH OPraHUYECKUX COCTMHEHHUI OT
KpPaTHOCTH Y THUIIa KOBAJIEHTHOMU CBSI3U (G- U TM-CBSI3M), B3AUMHOIO BIIMSHHS aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKH YTIEBOAOPOIHOTO
Colpbsd (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTh BIJIAJICHUS] CHUCTEMOM 3HAaHUH O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HaHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATDH 3TH 3HAHUS;



c(OpMUPOBAHHOCTD yMEHUS MIPUMEHSATH OCHOBHBbIE onepauuu
MBICITUTEIBHON JEATeIbHOCTH — AaHajdu3 M CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3ALIMIO, BBISIBIEHUE MPUYMHHO-CICCTBEHHBIX CBS3€W — I U3Y4YEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaAKIUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSMU M NPEICTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKOM XUMHUU ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHI: TMPOBOJUTh PACUETHI MO XUMUYECKHUM
dbopMysiaM U ypaBHEHUSIM XMMHUYECKUX PEAKIMNA C UCIOJIB30BaHUEM (U3UUYECKUX
BeIMUMH (Macca, OOBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIINX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHUID XUMUYECKOU
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(OpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAJTU3UPOBATh U OLIEHUBATH
C TO3UUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM  H
IPOU3BOJCTBEHHONW JESITEIBHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepaboTKon
BEILIECTB, UCMOJIb30BaTh MOJIYUYEHHBIE 3HAHUS TSl IPUHSTUSL TPAMOTHBIX PELICHUN
po0JIeM B CUTYALMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIEPUMEHT (MOJIyYeHHE M HM3yYE€HUE CBOMCTB OpPraHMYECKHUX
BEILECTB, KAYECTBEHHBIE pEAKIMH YIJEBOJOPOAOB Pa3jIUYHbIX KJIACCOB U
KHCIJIOPOACOIEPKAILIUX OPraHMYECKUX BEIIECTB, PELICHHUE 3KCIEPUMEHTAIbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPaBUII
O0e3zomacHOro oOpamieHusi ¢ BEUIECTBaMU M J1a0OpaTOpPHBIM OOOpPYJOBAaHUEM,
dbopMyMpoBaTh 1L€db HCCIENOBaHUS, MPEACTABIATh B pPa3NIUYHOU (popme
pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHIA:

cOOJII0JIaTh MPaBHJIa KOJOTMYECKH LIeIecO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOI NI€ATEIbHOCTH B LIEJIAX COXPAHEHUS CBOETO 370pPOBbS, OKpPYKaroIIen
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHHU3MBI
ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAs cMbIc noka3zaress [1/K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATh LIE€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaImio, nepepadareiBath €€ W MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a/1auei.

11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHMS Kypca «OOImas W HeopraHudecKas
XUMUSD OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHPHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU NPUPOJbBI, O MECT€ U 3HAUCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B PEHICHUU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IHILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3J]JaHWU HOBBIX MAaTEPHAOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIEUCHUM PAlMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUM MHPOBO33PECHHS W OOMIEH KyJbTyphl 4YEIOBEKa, a TaKKe
AKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »HJIEMEHT, aToM, SApO aroMma,
M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHHMS aToMa, THOpHAM3alMs aTOMHBIX OpOWTajield, HOH,
MOJIEKYyJia, BaJEHTHOCTb, DJICKTPOOTPHUIATECIBHOCTh, CTEIEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUIMYECKasl PEMIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJMUTHI, JJIEKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 deKT
XHMHUYECKON peakiuu, CKOPOCTh XUMHUYECKON peaKkiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOJMTHUUYECKON TUCCOLUALNH, TEPUOAUYECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpaISHUs] SHEPTUU TPH XUMHUUYECKUX PEeaKIrsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUYCCKUN SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA W CHCTEMHOCTH  XUMHUYCCKUX  SIBJICHHH;  COBPEMCHHBIE
MPEACTaBICHUS] O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJIMOJICKYJSIPHOM YPOBHSIX; TMPEJCTaBICHHS O MEXaHW3Max XHUMHYECKHUX
peakiuii, TEPMOJMHAMHYCCKMX M  KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaxX M JHUCIEPCHBIX CHCTEMax;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCITOJIb30BAaHUU BAXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPHUHIMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA;



c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NMPU3HAKU TOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB M X IPEBPALLICHUA;

C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJIUKY JUIS
cocTaBieHUs (GOpMyJ BELIECTB M  YpPaBHEHUH XMMHUYECKUX  pEakLui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c()OPMUPOBAHHOCTb YMEHHUSI ONIPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX, BUJ XMMHUYECKON CBSI3U (KOBaJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHUYECKOW CBSI3M M THUIMA KPUCTAJUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(OPMHPOBAHHOCTh ~ yMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA [0 UX COCTaBY, XMMHUYECKHE PEAKIUU IO PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuuu, U3MEHEHHIO
CTEIICHEH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUN
M3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpPMHPOBAHHOCTh YMEHHMS PACKPBIBATH CMBICI IEPHUOJUYECKOTO 3aKoHA /I,
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U TIPOTHOCTHYECKYIO (QDYHKLUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0—4eTBEPTOTO MEPHUOIOB
[Tepuonnueckoit  cucremsl  JI.MI.  MeHneneeBa,  WCHOJIb3ysd  MOHSTHUSA
«QHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKUE IMOAYPOBHMU», «S-, p-, d-aToMHbIE
opOUTanm», «OCHOBHOE U BO30YXKIAEHHOE JHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHYECKUX AJIIEMEHTOB U HX
coeuHeHnd 1o nepuojgaM u rpynnaMm Ilepuomnueckoit cucremsr [ WM.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IMOATBEPKIATh
CYIIECTBOBAHNE TEHETUYECKOW CBS3M MEXKIYy HEOPTraHWYECKUMH BELIECTBAMHU C
NOMOILBIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUN;

C(OPMUPOBAHHOCTh ~YMEHHUSI PACKpPbIBaTh CYLIHOCTb: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJIECHHs 3JIEKTPOHHOIO OasaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTaBJEHUS WX IMOJHBIX U



COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THAPOIW3a;  PEeaKkun
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe TUIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUs
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTMUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBHCHUMOCTH OT pPa3IM4HBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIEHUS XUMHUUECKOTO PaBHOBECHS TO]] BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpuHimn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEakluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJACTB; LEJIECO00Pa3HOCTD
IPUMEHEHHsI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TT0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUA NpUpPOIbl — HAONOJEHUE, H3MEpPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILIECTB
U 108 OOBSICHEHUS XHMHUYECKUX SIBJIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHMSI BBISABJISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUHU C
MNOHATUSMU M TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB JIS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
NOHATUI «MaccoBas J0JS BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHLICHTPALUS»;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YUYaCTBYIOIIMX B PEaKUMU BEIIECTB; TEIJIOBOro s dexra
peaklyy; 3HA4YE€HHUsS BOJOPOJHOIO TOKAa3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbI0 JUCCOLMaluu; Macchl (00bEMa, KOJIMYecTBa BEIIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
ONpeIeIEHHOW MAacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30OBITKE
(MuMeeT TpHMECH); AOJIM BbIXOJA NPOAYKTa pEakUuH; OOBEMHBIX OTHOIIECHHM
ra3os;

C()OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MIPOBEACHHWE  pEaKlMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOINBIO HMHAUKATOPOB, H3YyYECHHE BIIMSAHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJBHBIX 3adad no Ttemam «Metamey u  «Hemerammey) ¢
co0IroIeHreM MpaBuil O€30MacHOro oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBaHueM, (GopMyJUpOBaTh I€b HCCIECAOBAHUS, TMPEJICTABIATH B



paznu4HON (opMe pe3ybTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;

c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
nocynoi u nabopatopHbiM OOOpyAOBaHHEM, OOpalIeHHs C BEIIECTBAMH B
COOTBETCTBUM C WHCTPYKIMSIMU TIO BBINOJHEHUIO JTA0OPAaTOPHBIX XUMHUYECKHX
OTIBITOB, DKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOU
JESATEIPHOCTH B LENSAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cCpeabl U JOCTHUXKEHUsS €€ YCTOMYMBOIO pa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JIEUCTBUSI HA YKMUBBIE OPTaHU3MbI ONPENECIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh, YMEHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (HaydHas U y4eOHO-HAyJHAS
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadbarbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1aueH.
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KapOonunbHble coeAMHEHUS: abIeTHIbI 1

bubmuorexa [JOK
3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 hitps://m.cdsoo.rw/d69di650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YTIeBOTE! ¢ hitps://m.eds0o.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxamue OpraHnyecKkue coeIuHeHus
bu6mmoreka [IOK
4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 12 hitps://m.cdsoo.rw/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
5.1 BricOKOMONEKYISPHBIE COETMHEHHS 6 bubmorexa HOK
) yp 8 https://m.edsoo.ru/d69df650
Hroro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CI/II():TeMa XUMHYECKIX 9 bubmorexa HOK
' PHOA https://m.edsoo.ru/2dd57£24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 1 ) bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd5724
bubnuoreka [{OK
1.3 X 19 1 3
HMITHECKHE peaKiiti https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi xumust
bu6nmorexa LIOK
2.1 H 31 1 3
CMETAILIbL https://m.edsoo.ru/2dd57f24
22 Meramist 23 1 2 bubmorexa [IOK
https://m.edsoo.ru/2dd57£24
Uroro no pazgeny 54
Pa3znea 3. Xumus u :Knu3HL
11 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
) JKU3Hb https://m.edsoo.ru/2dd57£24
Hroro no pazgeny 9
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
IIpenmeTt u 3HaYEHUE OPraHUYECKON
bu6mmoreka [IOK
1 XUMUH, TIPEJICTABIICHHE O MHOT000pa3uu 1
. https://m.eds00.ru/3686e6f5
OPTraHUYECKUX COCTMHEHUM
DJNEKTPOHHOE CTPOEHUE aTOMa YIjiepojia
) (oCHOBHOE M BO30YXJIEHHOE COCTOSIHHUS). | bubnunoreka [JOK
BaneHnTHbIe BO3MOXHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriepoja
XuMHUYECKasi CBA3b B OPraHUUECKUX
3 coeTMHEeHUSIX. MexaHn3Mbl 00pa3oBaHUs | bubnunoreka [JOK
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa https://m.edso0o.ru/8d39f5¢c8
CBsI3eM
4 Teopus cTpoeHHs OpraHMYECKUX 1 bu6nuorexa [IOK
coenquHenuit A. M. bytneposa https://m.edso0.ru/9e595¢cb8
Buast nzomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAs. JJIEKTPOHHBIE | bubnnoreka [JOK
3¢ (HeKTH B MOJIEKYyJIaX OPraHuYEeCKUX https://m.eds00.ru/b0e61661
COCIMHEHUN
[IpencraBnenue o kKIaccUPUKANA U
bu6mmorekxa [IOK
6 CcHUCTEeMaTH4YecKasi HOMEHKJIaTypa 1
https://m.edsoo.ru/c212dd21
(IUPAC) oprannyeckux BEIIECTB
7 Knaccudukanus peaxiuii B | bubnmoreka [JOK

OpPTraHNYEeCKOW XUMHUH

https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
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Cucremarusanus U 0000IEHUE 3HAHUN

bubmuoreka [JOK

ankeHoB. [IpaBuno MapkoBHMKOBa

8 [0 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTHYECKHH psifl, 001as
9 dbopMyIia, HOMEHKIIATypa ¥ H30MEpHs, bubnnoreka [JOK
3JIEKTPOHHOE Y IIPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHHE MOJIEKYJI
10 du3nyecKue U XMMUYECKHE CBOMCTBA bubmuoreka [JOK
AJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ajikaHoB B IPUPOJIE.
11 CriocoObl nostyueHus u nprl)/lMpeHeHI/Ie Bubmmorexa LIOK
https://m.edsoo.ru/259b0asSb
aJIKaHOB
[ukoankansl: obmas popmya,
HOMEHKJIaTypa U U30MEepus,
12 0COOEHHOCTH CTPOEHHS U XUMUYECKUX Bubnuotexa LIOK
. https://m.edsoo.ru/156730d2
CBOICTB, CITOCOOBI IONyUEHUS U
MIPUMEHEHUE
Pemenue pacuéTHbix 3a1a4 Ha
ompezieNieHue MOJIEKYIIpHOM (popMyIIbI
13 OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM bubnnorexa [JOK
JOJISIM aTOMOB 3JI€MEHTOB, BXOJSIIIUX B https://m.edsoo.ru/bf84d8eb
ero coctaB. Cucremaru3auus u
000011IeHrEe 3HAHU I10 TEME
AJTKEHBI: TOMOJIOTHYECKHH psifl, 001as
opMyJia, HOMEHKJIATypa, 3JIEKTPOHHOE
14 SI) HI;)OZTpaHCTBeHHOG proeHI/Ie ’ Bubnworexa LIOK
https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHasi ¥ LIUC-TPaHC-
M30MEPUS AJIKEHOB
15 ®du3n4ecKue U XMMUYECKUE CBOMCTBA bubnuoreka [JOK

https://m.eds00.ru/21069ccd
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CriocoObI mosryueHus 1 IpUMEHEHNE

bubmuoreka [JOK

16
AJIKEHOB https://m.eds00.1ru/665dc058
[IpakTuueckas padora Ne 1 o reme
17 "[lonyuenue sTUICHA U U3yUYEHUE €TO bubmmorexa [TOK
. Y R Y https://m.edsoo.ru/0941eed8
CBOMCTB
Pemenne pacuéTHbIX 3a1a4 Ha
18 OTpeieJICHUE MOJICKYJIIPHON (hOPMYJIBI bubmorexa HOK
pedl YIp pMY https://m.edsoo.ru/e9ea9921
OpPTraHUYECKOTO BEIECTBA
ATKagueHsl: COnpsKEHHbIE,
bubmuoreka [JOK
19 U30JIMPOBAHHbBIC, KyMYJIHPOBAHHbIE.
https://m.edsoo.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS
20 XUMHYECKUE CBONCTBA COMPSHKEHHBIX bubmmoreka [JOK
JHCHOB https://m.edsoo.ru/e561253d
71 CrocoObI 1oy4YeHus U MpUMeHEeHne bubnnoreka [JOK
aIIKaJINEHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKHA psifl, oO1as
” bopmyna, HOMEHKIATypa, JNEKTPOHHOE bu6nuorexa [IOK
Y IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68b6ccdc
MOJIEKYJI, (PU3UYECKHE CBOMCTBA
23 XUMHUUYECKUE CBOWCTBA aJIKUHOB bubmmorexa [TOK
https://m.eds00.ru/23493a93
24 KauecTBeHHbIE peakiiuu Ha TPOHHYIO bubnmoreka [JOK
CBSA3b https://m.edsoo.ru/7b1c48da
)5 CnocoOsI oTy4YeHus U IPUMEHEHNE bubmuorexa [JOK
AJIKUHOB https://m.edsoo.ru/a6fValea
26 Pemenue 3agad: pacu€Tsl 0 YpaBHEHHUIO bubnmoreka [JOK
XUMHYECKON peaKIuu https://m.edsoo.ru/5db8¢e526
27 CucremaTu3anus U 0000IIeHHE 3HAHUN



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
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10 TCMC

ApeHBbI: TOMOJIOTHYECKUHN Psifl, 00IIas
dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE

28 U IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI Bubmmorexa LIOK
pocTp P 4 https://m.edsoo.ru/a92a7094
OCH30J1a ¥ TOTyOJIa, NX (PU3HUECKUE
CBOMCTBA
29 XHUMHYECKUE CBOICTBA aPEHOB: PEAKIUU bubnuoreka [JOK
3aMEIECHUS https://m.edsoo.ru/a44alae4
XHUMHUUYECKUE CBOICTBA aPEHOB: PEAKIUU
bubmuoreka [JOK
30 MIPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB
https://m.edsoo.ru/a44alae4
Oenzona
31 Oco06eHHOCTH XUMUYECKUX CBOWCTB bubmmoreka [JOK
cTuposia https://m.edsoo.ru/d5018a54
Pemenue pacuéTHbix 3a1a4 Ha
32 oTpeieTICHUEe MOJICKYJIAPHON (OPMYJIBI bubmmorexa [TOK
peit YIAp pMy https://m.edsoo.ru/53461a2c
OpPTraHUYECKOTO BEIECTBA
1 CniocoObI Moy4eHus U IpUMEHEHUe bubnunoreka [JOK
apeHoB https://m.edsoo.ru/6£717d09
34 I'eneTnyeckas cBsI3b MEXKITY
pPa3IMYHBIMU KJIacCaMu YTJIEBOJA0POIOB
Pacuérel mo ypaBHEHUSM XUMHUYECKHUX
35 peakmuii. CucreMatusanus u
000011IeHrEe 3HAHUU I10 TEME
36 [Tpupoanstii ra3. IlonytHble HETsAHBIE
rasbl
37 KameHHbI#1 yroap ¥ IpOIyKThI €10 bubnnorexa [JOK
nepepaboTKu https://m.edso0.ru/69b3398b
38 Hedtp 1 ciocoOs! e€ mepepaboTKu. bubnuoreka [JOK



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
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[IpumeHeHne MPOIyKTOB MepepadOTKH
HeTH

https://m.edsoo0.ru/2119de78

I'enernueckas CBA3b MEXKIY

39
Pa3JIMYHBIMU KJIAaCCaMU YTIIEBOAOPOIOB
["anoreHonpou3BOAHbIE YIIIEBOAOPOIOB:
40 JIEKT OHHEe CT OeHI/Ie'y €aKINU ’ Enbmorexa OK
P P 'P https://m.eds00.ru/82b4d759
3aMelleHus TajoreHa
JlelicTBue 1IeIouYeh Ha
41 rajoreHnpou3BoiHbie. B3anmoaeiicTere
JUTaJIOTEHAIIKAHOB C MarHUEM U IIUHKOM
4 CucremaTtu3zaius U 0000IIeHHE 3HAHUN bubnmoreka [JOK
o pazzaeny "YriaeBogopoabr"” https://m.edso00.ru/20e8922
43 KoHTpoinbHas pabora 1o Teme bubnunoreka [JOK
"VYrneBomopoibr" https://m.eds00.ru/95¢9¢298
[IpenenbHbIE OIHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psia1, oOmiast popmya,
44 CTPOEHUE MOJIEK le n30Me I/I}Iq) e bubmmorexa [TOK
P Y Y, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccupuxarus,
¢buznyeckue cBoicTBa
45 XUMHUYECKUE CBOWCTBA MPEAEIbHBIX bubmuorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 Croco0bI TOTy4YeHUsI U TPUMEHEHNE bubnuorexa [JOK
OTHOATOMHBIX CIUPTOB https://m.eds00.ru/484100000000000
[IpocTtsie a¢upbl: HOMEHKIATypa U
47 I/ISI:)Me us (3))0(1;)66HH0CTI/I (bmziecxnx u Bubmmorexa LIOK
pHd, . https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBONCTB
43 MHOroaroMHbI€ CIIUPTHI: bubnuorexa [JOK

STUJICHTJIMKOJIb U TJIMLCPHUH, UX

https://m.edsoo.ru/ee4d84aa
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¢du3nveckre 1 XUMUYECKHE CBOWCTBA

49 CnocoObI MoTy4YeHus U IPUMEHEHNE bubnnoreka [JOK
MHOTOATOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
@DeHOJI: CTPOCHHUE MOJICKYJIbI,
. bubnmoreka [JOK
50 buszndeckue cBoicTBa. TOKCHIHOCTD
https://m.edsoo.ru/2ce72618
denona
. bubnmoreka [JOK
51 XuMHu4ecKue cBoicTBa (heHoma 1
https://m.edsoo.ru/037casSf9
5 CriocoObl nostyueHus 1 IpUMEHEHNe bubmmorexa [IOK
denona https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padora Ne 2. Pemenue
bubmuoreka [JOK
53 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
" " https://m.edsoo.ru/fd0ced09
CrupTsl U HEHOIBI
54 CuctemaTu3zanusi 1 0000ITICHUE 3HAHUIA bubmuoreka [JOK
0 TeEME https://m.edsoo.ru/1810cb9b
AnbJeruibl U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHUE KapOOHHUILHOM IPYIIIIBL; bubnuoteka [JOK
TOMOJIOTHUECKHE PsIIbI, 001Iast https://m.edsoo.ru/b139beaa
dbopMmyIna, n3omMepus U HOMEHKIIaTypa
56 Anbaeruipl U KeTOHBI: PU3NYECKUE bu6mmorexa [IOK
CBOMCTBA; pEaKU MU NPUCOCTUHEHUS https://m.edsoo.ru/c887425¢
57 Peakiuu okucneHus v KaueCTBEHHbBIC bubnmoreka [JOK
peakIu anbJIETHIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObI MOTy4YeHUs albICTHI0B U bubnmoreka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OZIHOOCHOBHBIE MPEIETbHBIC
but6mmoreka [IOK
59 KapOOHOBBIE KHCIIOTHI, 0COOEHHOCTH

CTPOCHUS UX MOJICKYJI

https://m.edsoo.ru/fecOb113
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60 W3omMepust 1 HOMEHKIIATypa KapOOHOBBIX bubnmoreka [JOK
KHCJIOT, MX (PU3UYECKHUE CBOMCTBA https://m.edso0.ru/700cc87b
61 XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX bubnnoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0EHHOCTH CBOMCTB MYpPaBbHHOM
62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX bubmorexa HOK
’ p P https://m.edsoo.ru/bb31be71
KHUCIIOT
Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bubmuoreka [JOK
63 JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
https://m.edsoo.ru/83a08773
kucnort. [IpencraBuTenu BoicInX
KapOOHOBBIX KUCIIOT
64 [TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX bubmmoreka [JOK
KHUCJIOT https://m.edsoo.ru/0d162d9d
65 Cnoco0bl MoTy4YeHusl U TPUMEHEHUE bubnmnoreka [JOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/7c065¢9d
CrnoxHble 3(hUpbI: TOMOJIOTMYECKUH Psij,
66 oOmras go 31) Jfa H30MEPHUSI U ’ bubmmorexa [IOK
Py, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dusnveckue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
a¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1a4: 1o
68 YpaBHEHUIO XUMUUYECKON PEaKIInu, Ha
ompezieNieHue MOJIEKYIIpHOU (popMyIIbI
OpPraHUYECKOI0 BeIlleCTBa
[TpakTrueckast paborta Ne 3. Pemenue
bubmuoreka [JOK
69 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME

"Kap6onoBsie kucinotbl. CI0KHbBIE

https://m.eds00.ru/486671b
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a¢upsr"

Kupsl: ctpoenue, pusndeckue u

bu6mmoreka [JOK

70
XMMHUYECKHE CBOMCTBA (TUAPOIIN3) https://m.edsoo.ru/al9¢5b98
OcoOEHHOCTH CBOWCTB JKHUPOB,
71 COZlepIKaIIX OCTATKU HENPEAEIbHBIX bubmnorexa LIOK
P p https://m.eds00.ru/b0331922
YKUPHBIX KUCHOT. XKupsl B mpupoje
Mputa Kak COJTH BBICIIUX KapOOHOBBIX
7 KHCJIOT, UX Mololee aeicTue. IloHsTHe bubmuoreka [JOK
0 CUHTETHUYECKHUX MOKOIIKUX CPENICTBAX https://m.eds00.ru/3¢566565
(CMCO)
I'eneTudeckas CBsI3b yIIIEBOJOPOAOB U
73 KHUCJIOPOJICOIE manan 0 FaHI/II:IeCKI/IX budmmorexa [IOK
P P P https://m.eds00.ru/56790c96
BEIICCTB
74 Pacuérel mo ypaBHEHUSIM XUMUYECKHUX
peaKkuuit
75 Cucremaru3zanus 1 000011IeHe 3HAaHUN bubnnorexa [JOK
10 TeEME https://m.edsoo.ru/f8eaf2eb
OO6111ast XapaKTEPUCTHUKA YIIJIEBOIOB U
76 KJIaCCI/I(l)I/IIEaIH/Iﬂp rneBonzB (MoOHO-, 1 bubmorexa HOK
y ’ https://m.edsoo.ru/7a9693al
Y TIOJIUCAXAPHUbI)
77 Momnocaxapuzbl: pu3HuecKue CBOcTBa bubmuorexa [IOK
Y HaXOXJEHUE B IPUPOIE https://m.edsoo.ru/b4bdda2d
78 [IpumeneHnue riroKo3sl, €€ 3HaUeHNE B bubmuorexa [IOK
JKU3HENEATENBHOCTH OPTaHU3Ma https://m.edsoo.ru/5e61122d
Hucaxapunpl: caxapo3a, MajabT03a 1
79 JakTo3a. HaxoxxaeHue B mpupoae u bubnmorera [TOK
' PHP https://m.edsoo.ru/eb0384¢7
MIPUMEHEHHUE TUCaXapuJIOB
80 [Tonucaxapuasl: CTpoeHUE bubnuoreka [JOK
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https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

MaKpOMOJIEKYJ, (PU3NYECKHe U
XMMHUYECKHE CBOMCTBA, TPUMEHEHHUE

https://m.edsoo.ru/72a04508

81 [TonsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX bubmmorexa [IOK
4 https://m.eds00.ru/6216e766
Pewenne pacdyeTHbIX 3a1a4 HA
82 onpeJieJICHUE A0IU BbIXOa MPOIYyKTa bubmmorexa [IOK
P pony https://m.edsoo.ru/7fde47ef
peaKIu OT TEOPETUUECKH BO3MOKHOTO
23 CucremaTtu3zanus u 0000IIeHHEe 3HAHUN bubnuoreka [JOK
10 pa3feny https://m.edsoo.ru/08d4364c
KonTponbhas pabota no Teme
84 "Kucnoponacoaepxaiiue opranniaeckKme buGnnorexa LIOK
P " P P https://m.edsoo.ru/42¢6678e
COEIMHEHUS
AMUHBL: K1accu(UKaIms, CTpOSHUE
85 MoJIeKy1, obias popmyia, H3oMepus bubnmorera [TOK
Yo PMYy-1a, ? ’ https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA
26 XUMHYECKUE CBOMCTBA anu(paTUIECKUX bubnunoreka [JOK
aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE aHWJINHA,
87 O0COOCHHOCTH XUMHUYECKUX CBOMCTB bubmmorexa [TOK
https://m.edsoo.ru/39¢cd21f1
aHWUJIMHA
28 CriocoObI MoTy4eHUs U IPUMEHEHUE bubnuorexa [JOK
ann(paTHIeCKUX aMUHOB https://m.edsoo.ru/eal38763
AMHWHOKHUCIIOTHI: HOMEHKJIATypa U
29 nuzomepus, (pu3nuecKrue CBOCTBa. bubnnorexa [JOK
OtnenbHbIE PEACTABUTENH Ol https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
90 XHUMHYECKUE CBOMCTBA aMUHOKHCIIOT, UX bubnmoreka [JOK

OMOJIOrMYEeCKOe 3HAYCHHNE aMHUHOKHUCIIOT.

https://m.edsoo.ru/77df705a



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a

Cunres u TUAPOJIN3 MCIITUA0B

91 benky kak mpupoHbIE TTOJIMMEPHI; bubnnoreka [JOK
CTPYKTYpBI O€JIKOB https://m.edso0o.ru/429¢9899
92 XUMUYECKUE CBOMCTBA OEIIKOB bubmmorexa [TOK
https://m.edso00.ru/6237306d
A30TcoaepKalue reTepouuKINYECKHe Bu6miorexa LOK
93 coenuHeHus. HykeMHOBBIE KUCIIOTHI:
https://m.edsoo.ru/521d1431
COCTaB, CTpPOEHHUE U OMOJIOTHYECKas pOJib
[TpakTuueckast pabota Ne 4. Pemenue
94 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubnmoreka [JOK
"A30TcoAepKalre OpraHu4ecKue https://m.edsoo.ru/8e3c¢02d1
coenuueHus"
[IpakTuueckast padora Ne 5. Pemenue
95 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
"PacriozHaBaHuE OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHun"
KonTponbHas pabora no teme
96 "A30TCoepKaIe OpraHuYeCKe bubmorexa HOK
" https://m.edsoo.ru/ce561bc7
COETMHEHUS
OCHOBHBIE TIOHITHSI XUMHH
97 BBICOKOMOJICKYJISIPHBIX COSMHEHUN U bubnmoreka [JOK
METOABI UX CUHTE3a —IIOJIMMEPHU3AIS U https://m.edsoo.ru/7aa63ebd
TTOJIMKOH ICHCAITHS
08 [Inactmaccel. YTunuzanus u bubnmoreka [JOK
nepepadoTKa MIacTuKa https://m.eds00.ru/82242¢0f
99 DacToMepbl: HaTypaJIbHbIN bubmuorexa [JOK
CUHTETUYECKHE KayuyyKku. Pe3una https://m.edso0o.ru/246103ec
100 Bosiokna: HatypaibHbIe, bubnuoreka [JOK



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

HCKYCCTBCHHBIC, CHHTCTUYCCKHC.
HOJ'II/IMepBI CIICOHUaJIbHOI'O Ha3HAYCHUA

https://m.edsoo.ru/5963a601

[IpakTuueckas padora Ne 6. Pemenue
101 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME
"PacriozHaBaHue 11acTMacc ¥ BOJIOKOH"

O000111eHrE U CUCTEMATU3 AL
102 M3YUYEHHOI'0 MaTepHalia 1o Teme
"BbICOKOMOJIEKYJISIPHBIE COSUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bu6mmoreka [JOK
https://m.edsoo.ru/3aebd77a

bubmuorexa [JOK
https://m.edsoo.ru/6a22ble8
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero Konrpoabnbie IIpakTuueckue B —
padoThI padoThI pecypeni

| Atom. CocTaB aTOMHBIX siJiep. XUMUYECKUI 1 bubnmnoreka [HOK
31eMeHT. M30Tonbl https://m.edsoo.ru/59¢c112ee

) CrpoeHue 3JIeKTPOHHBIX 000JI0UYEK aTOMOB, 1 bubnnorexka HOK
KBAaHTOBbIE YHUCIa https://m.edsoo.ru/b4d9ffta

3 Knaccugukanus XuMHIecKux 3JIEeMEHTOB (S-, | bubnuoreka [JOK
p-, d-, f-a3emenTsI) https://m.edsoo.ru/61294af9

4 Pacrnipenienenuie 31eKTpOHOB 110 ATOMHBIM 1 bubnmnoreka [JOK
opouTanam https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOHPUTYpAIIUU aTOMOB

5 3neMeTII:{)TOB B OCHO];iI)-IOI\?I]I:/I BO30YKIEHHOM 1 bubmmorexa OK

https://m.eds00.ru/8149e¢846

COCTOSIHH

6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. | bubnmnoreka [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 CHCTEMa XMMHUYECKHX 3yeMeHTOB []. 1. | bu6nuoreka [IOK
MenpeneeBa, CBsI3b C COBPEMEHHOM TEOpUEH https://m.eds00.ru/16957¢01
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB

2 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMH | bubnmoreka [JOK
MPOCTBIX U CJIOXKHBIX BELIECTB [0 IPyIIaM U https://m.edsoo.ru/f8468927
nepuojam

9 Cucremaru3anus U 0000ICHUE 3HAHUM 10 1 bubmuorexa [JOK
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TEMC

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

Bunasl xumuueckoii cBsa3u. MexaHu3Mbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.

bu6nmoreka [IOK

10 Bonopoanas cBs3b. MexMoneKyasipHbIe https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BasieHTHOCTB 1 BaJIeHTHBIE BO3MOXHOCTH

11 aToMOB. CBA3b NIEKTPOHHON CTPYKTYpPhI bubmorexa HOK

https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM

12 [IpencraBieHus 0 KOMIUIEKCHBIX bubmnoreka IIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoOneKyIsspHOTO U

13 HEMOJIEKYJISIPHOTO CTpOCHMS. THIIbI bubnnorexka HOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB

14 [TonsiTHE O MMCTIEPCHBIX CUCTEMAX. bubnmnoreka [JOK
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOpPAx https://m.edsoo.ru/da2¢70e4
WctruHHBIE pacTBOPHI: HACBIILIEHHBIE

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnuotexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3amau ¢ ucnosib30BaHUEM TTOHSATHI

17 "MaccoBas 107151 paCTBOPEHHOTO BelecTna', bubmorexa LIOK
" " https://m.edsoo.ru/785e0ab4

MOJISIpHAsI KOHIIEHTPALIMSI

18 Knaccudukamnms 1 HOMeHKIaTypa bubnmoreka [JOK
HEOPTaHWYECKHX BENIECTB https://m.edsoo.ru/bfQe108d

19 Cucremaru3anus 1 0000IICHUE 3HAHUM 10 bubnuotexa [JOK

TEMC

https://m.edsoo.ru/8d2c6a3a
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KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U

bubnuoreka [IOK
20 [Tepuoauueckas cucreMa XUMHYECKUX
- https://m.edsoo.ru/70a60aa4
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"
Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
21 3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH brbmmorexa LOK
P ’ https://m.edsoo.ru/6335c¢dd2
COXpaHEHUs U MPEBPAILCHUS SHEPTUU IIPU
XUMHUYECKUX PEAKIHUAX
2 TernoBbie 3G HEKTH XUMUYECKUX PEAKIIHA. bubnnorexka HOK
TepMmoxumuuyeckue ypaBHEHUS https://m.edsoo.ru/d1db86da
7 Boruncnenus no ypaBHEHUSIM XUMUYECKUX bubnuoreka [JOK
peaKkuuil ¥ TepPMOXUMHUYECKUM YPABHEHUSAM https://m.edsoo.ru/87b13954
CKOpoCTh XMMHUECKOH peakuuu, e€
24 3aBHCUMOCTh OT pa3iHyHbIX (DaKTOPOB.
Karanus u katanuzaropsl
25 I'oMOreHHbIe U reTepOreHHbIE PEAKIIUU
[IpakTnueckast padora Ne 1 o teme
26 "BrusHue pa3nnyHbIX GaKTOPOB HA CKOPOCTh bubmmorexa LOK
pv " P P https://m.edsoo.ru/1facaldl
XUMHYECKON peaKinu
7 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubnmoreka [JOK
XUMHYECKOE PaBHOBECUE https://m.edsoo.ru/30952{9b
IIpakTruyeckas pabora Ne 2 o Teme
28 "BnusiHue pa3nuvHbIX (aKTOPOB Ha bubnrorexa LHOK
p p \ https://m.edsoo.ru/3bf34e17
10JIO)KEHNE XUMHUECKOTO PAaBHOBECHS
29 DJekTposuTHYecKas auccoruanus. CUuiibHbIe bu6muoreka [IOK

U ciabbie AIeKTposuThl. CTeneHb

https://m.edsoo.ru/5f766bdf
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JUucconranumn

Honnoe npousseaeHue Boapl. Cpeaa BOIHBIX

bu6nmoreka [IOK

30 acTBopoB. Bozopo i ToKa3are H
pacTBOpOB AOPOAHHI T renb (pH) https://m.eds00.1ru/3966ca89
pacTBopa
31 I'maponus coneii. Peaknuu, nporekaroniye B bubnmoreka [JOK
pacTBOpax 3IEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTuueckas padbora Ne 3 o Teme
32 "XuMHuecKre peakiuyu B pacTBOpax bubmorexa HOK
P H P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC
N bubmuorexa [JOK
33 peakiuu. Baxxuenme oKUCIUTENN U
https://m.eds00.ru/56226060
BOCCTaHOBUTEIHU
34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) bubnmnoreka [JOK
Oayanca https://m.edso0.ru/fb691387
35 DIEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB bubmmorexa [TOK
P P P P B https://m.eds00.ru/93fb97d2
36 Pemenue 3amay pa3nuvHBIX TUIIOB bubmorexa [TOK
A&P https://m.edsoo.ru/5a859d16
37 Pemenue 3amau pa3nuvHBIX TUIIOB bubmorexa [OK
At p https://m.edsoo.ru/5afa265d
13 CucreMaru3anus 1 0000IIeHNE 3HAHUH TT0 bubmuorexa [JOK
Teme "XUMHUYECKHE peakuu" https://m.edsoo.ru/c161eb85
39 KonrtponsHas pabora o Teme "Xumuueckue bu6muoreka [JOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemerauios B [lepunoanyeckon
40 CHUCTEME XMMHUYECKHUX 351eMeHToB [[. U. bubnuotexa [JOK

MeHieneeBa 1 0COOCHHOCTU CTPOCHUS HX
aToMOB. OU3NYECKUE CBOMCTBA HEMETAIJIOB

https://m.edsoo.ru/8ca2dcad
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AnnoTponusi HEMETaUIOB (Ha IpUMepe

bu6nuoreka [IOK

41
KHCJIOPOJIa, cepbl, hocdopa u yrieposa) https://m.edsoo.ru/ef92c91c
4 Bonopon: nomydenue, puandeckue u bubnmnoreka HOK
XUMHYECKHE CBOMCTBA. [ 'npuIbl https://m.edsoo.ru/0aa8f613
["anorensl: HaXOXAEHHUE B IPUPOJIE, CIIOCOODI
bu6nmoreka [IOK
43 MoTy4eHus1, GU3NIECKHUE U XUMUICCKHE
N https://m.edsoo.ru/4e223795
CBOMCTBa
l"anorenoBonopoabl. Baxkneiue
44 KHUCJIOPOJICOACPKAIINE COCTUHEHUS brbmmorexa LOK
PoOACOACpH Al s https://m.edsoo0.ru/6b3255e6
rajJjioreHoB
JlabGopaTopHbIe 1 MPOMBIIIICHHBIC CTIOCOOBI
bubnnoreka IIOK
45 IIOJTy4eHus rajioreHoB. [Ipumenenue
. https://m.edsoo.ru/6971aca4
TraJIOr€HOB M UX COEAMHEHUIN
[IpakTnueckas padora Ne 4. Pemenue
46 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmorexa [TOK
" P " A https://m.edsoo.ru/8b26fecd
l'anorenst
Kucnopon: naboparopHblie ¥ MPOMBIIIITICHHBIE
47 CHOoCcOObI MOTyUYeHUs], PU3NIECKUE U bubnmnoreka [JOK
xumuueckue cBoiictBa. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa U 030HA
bu6nuoreka [IOK
48 OKcuIbl ¥ TEPOKCHUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa [TOK
A&P https://m.edso0o.ru/2b6d8b4b
Cepa: HaxOX/IeHHUE B PUPOJIC, CITOCOOBI
50 HOJI': YEHUS £H3PI‘I€CKI/IIDG E XHHMquCKHe bubmmorexa LOK
EI ’ https://m.edsoo.ru/46afae16
CBOMCTBA
51 CepoBoaopo, CyabhuIbI bubnmorexa [JOK
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Kucnoposconepxaiiue COeIMHEHUS CEPBI.

https://m.edsoo.ru/7¢875999
bubnuoreka [IOK

52
OcoOEHHOCTH CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[TpakTuyeckas pabora Ne 5. Pemenue
53 AKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u bubmmorexa [OK
. p " A p https://m.edsoo.ru/0afb05¢e4
e€ COeIMHEeHUS
A3OT: HaXOXkJIeHUE B PUPOJIE, CIIOCOOBI
54 MOJTy4eHus, GU3NYECKUE U XUMUYECKHE bubmmorexa [TOK
2/ ’ https://m.edsoo.ru/badd2255
CBOMCTBA. AMMUAK, HUTPH/IBI
55 Kucnopoaconepxaiiye coequHEHHS a30Ta. bubnnoreka IIOK
OCc0OEHHOCTH CBOWCTB a30THOM KHCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnnorexka HOK
A30THBIE y10OpeHus https://m.edsoo.ru/129f5059
dochop: HaXOkKACHHUE B IPUPOJIE, CIIOCOOBI
dop prp bubmmorexa [JOK
57 MOJIy4eHUsl, GU3NYECKUE U XUMUYECKHE
2 https://m.edsoo.ru/9a6b43ec
cBoiictBa. @ochunpl u pochun
58 Oxcunsl hocdopa, pochopconepxarine bubmmoreka [JOK
kucnoTel. Conmu pocopHOI KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue pocdopa u ero coenMHEHUIA. bubmuotexa [JOK
dochopHbie ya1oOpeHus https://m.edsoo.ru/a218070a
[IpakTnueckas padbora Ne 6. Pemenue
60 IKCTIIEPUMEHTAIIBHBIX 3aa4 1Mo TeMe "A30T u bubmorexa [TOK
P g " https://m.edsoo.ru/8175ac3f
dbochop u ux coenMHEHHS
VYrinepoa: Hax0XAEHUE B IPUPOJE,
61 annof OITHBIE Monn(bmcauin'p(pmnqecxne u bubmorexa [TOK
p ’ ’ https://m.edsoo.ru/leb19f9e
XUMUYECKHUE CBOWCTBA, MPUMEHECHHE
6 Oxcup yrinepona(Il), oxcun yrnepona(1V), bubnuotexa [JOK

yrojbHasl KUCJIOTa U €€ COIU

https://m.edsoo.ru/dba58adf
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Bbu6nuoreka [IOK

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB
AdTP https://m.eds00.ru/6029b609
Kpemnuii: HaxoxXIeHHE B IPUPOIE, CIIOCOOBI
64 H(I))J'I yeHus1, GU3MIECKUE 1 EI/IEH/I‘IGCKI/IG bubmorexa [TOK
3, ’ https://m.edsoo.ru/143558ab
CBOICTBA
65 Oxkcun kpemuus(IV), kpeMHHeBast KUCIOTA, bubnmoreka [JOK
CUJIUKATBI https://m.edsoo.ru/3170e7bl
. bubmuorexa [JOK
[IpumeHeHne KpeMHHUS U €ro COCIUHEHUN.
66 CTeKIIo. ero HoNVIeHHe. BHLL CTeKIa https://m.edsoo.ru/393cdac0
’ Y - BHL https://m.edsoo.ru/5823cefb
67 Pemenue 3a1au pa3nuvHbIX TUIIOB bubmmorexa [TOK
AP https://m.edso0.ru/b624£801
68 CucremaTu3anus 1 00001IeHHEe 3HAHUH TT0 bubnmnoreka HOK
teme "Hemerammnr" https://m.edsoo.ru/6e864db5
bu6nuoreka [IOK
69 Kontponbras padota nmo teme "HemeTammsr"
P P https://m.edso00.ru/d0484c76
70 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI, bubnmnorexka [HOK
KOPPEKIHSI OIIHOOK https://m.eds00.ru/2b7¢9510
[Tonoxenne meramios B [lepuognyeckon
71 CHUCTEME XUMUYECKUX IJIEMEHTOB. bubnuotexa [JOK
Oco0eHHOCTH CTPOEHUS DIEKTPOHHBIX https://m.eds00.1u/9839c16¢
000JI1049€K aTOMOB METaJLIIOB
7 OO6mwme Guznueckre CBOMCTBA METAIIIOB. bubnuotexa [JOK
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE https://m.edsoo.ru/51dac9d3
b K
73 Cnuael MeTaiioB. Koppo3ust meTanioB nommorexa [10
https://m.edsoo.ru/42b872¢3
bub OK
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB nommotexa L

https://m.edsoo.ru/e3de37b6
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https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6

DNEKTPOXUMHYECKUN Psiji HAPSHKEHUI

75 MeTtauioB. OO0mue ciocoObl MONYYEHUS buGnnorexa LHOK
’ Y https://m.edsoo.ru/94eb377a
METaJIJIOB
OO01mmas xapakTepucTuka MeTamioB [A-
rpymms! lleprpoauyeckoi cucTemsl
76 XUMUYECKUX AieMeHToB. Hatpuii u kanuii: bubnmoreka [JOK
noJiy4yeHue, GU3NYecKue 1 XUMUIECKHe https://m.edsoo.ru/e12¢26b3
CBOMCTBa, IPUMEHEHHUE MIPOCTHIX BEILIECTB U
HUX COeOUHEHNN
OO0mmas xapakrepucTuka MetamioB I1A-
rpyms! lleppoauyeckoi cuctemsl
77 XUMHYECKUX 3JIEMEHTOB. Maruui u KajibIui: bu6mmoreka [IOK
noJiy4yeHue, GU3NYeCcKue 1 XUMUIECKHe https://m.edsoo.ru/7¢3e49c0
CBOMCTBA, IPUMEHEHNE NIPOCTBIX BEILIECTB U
HUX COeIUHEHUN
78 XKeéctkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHUs bubamorexa LOK
yerp https://m.edsoo.ru/c74bfae9
79 AnoMHUHUI: ToNTydeHue, Gpuzndeckue u bubnmnorexka HOK
XUMUYECKHUE CBOUCTBA, IPUMEHEHUE https://m.edsoo.ru/0e79b266
AMpoTepHbIe CBOMCTBA OKCHIA U
but6mmoreka [IOK
80 TUJPOKCH]IA ATTFOMUHHUS, THAPOKCOKOMITIIEKCHI
https://m.edsoo.ru/5d12d318
AIIOMUHHUS, UX TPUMEHEHUE
81 Pemrenne 3amau pa3nuyHbIX THIIOB
[IpakTuueckas pabora Ne 7. Pemenue
82 AKCMEPUMEHTAIIbHBIX 33/1a4 110 TEME Bubnmorexa [IOK
" P " https://m.edsoo.ru/27a4af43
Mertanibl TJIaBHBIX TOJATPYIII
OO6m1ast xapaKTepUCTHKA METAIIJIOB TTIOOOYHBIX
. but6mmoreka [IOK
83 noarpynmn (b-rpynm) I[Teprnoandaeckoit

CHUCTEMbI XUMHNYCCKHX 3JICMCHTOB

https://m.edsoo.ru/610d7431
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DU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa

bu6nuoreka [IOK

84 .
U €ro COeIUHEHUI, UX TPUMEHEHUE https://m.eds00.ru/9911bef3
Baxwuelime coelMHEHNs Maprasiia.
85 IlepmaHranar xKamaus, €ro OKHCIHUTEIbLHBIC bubmorexa [TOK
P! : https:/m.edso0.ru/039d69¢8
CBOMCTBA
dusndeckrue 1 XUMUYECKHUE CBOMCTBA JKele3a
86 U ero coenuuenui. [lonyuenue u Bubmaorexa ITOK
' Y https://m.edsoo.ru/1b7f8741
MIPUMEHEHUE CILJIABOB XKeje3a
27 du3nYeCKre U XMMUYECKUE CBOMCTBA MEJIU U bu6mmoreka [IOK
€€ COeIMHEHUH, X IPUMEHECHHUE https://m.edsoo.ru/2bc0f954
du3nuecKkue U XMMHUICCKIE CBOMCTBA IIMHKA
88 U €r0 COENUHEHNN, UX IIPUMEHEHNE bubmorexa LOK
’ p ' https://m.edsoo.ru/blf2beal
['uapOKCOKOMILIEKCHI ITMHKA
[IpakTnueckas padora Ne 8. Pemenue
bu6nuoreka [IOK
89 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MeTansl TOOOYHBIX OATPYIIT
90 Pemrenue 3amay pa3iInyHbBIX THUIIOB bubnnorexa LIOK
P https://m.edsoo.ru/a8b83d83
91 O0600611eHre U cucTeMaTH3alus U3y4eHHOTO bubnmnoreka [JOK
Marepuaia no reme "Metamibl" https://m.edsoo.ru/e91fe975
bu6nuoreka [IOK
92 KonTponbsHas padora no teme "MeTamibr"
p p https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJabTaToB KOHTPOJILHOU PabOTHI, bubmmoreka [JOK
KOPPEKIIHSI OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHu yCTOWYMBOTO
94 a3BHUTHUA deloBeuyecTBa. [IoHATHE 0 HAYYHBIX Bubmorexa TIOK
P ' Y https://m.edso0.ru/080fe 10
METO/Iax UCCIICIOBAHMS BEIIECTB
95 HayuHble npuHIMIIBI OpraHu3alyu bubnuotexa [JOK
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XUMHUYECKOTO MMPOU3BO/ICTBA.
[TpombInIeHHBIE CITIOCOOBI TTOTYYSHUS
BaXKHEHIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f

96 XUMHUYECKOE 3arpsA3HEHUE OKPYIKAOLIEH ) bubnmnoreka HOK
Cpelbl ¥ €0 MOCIEACTBUSL https://m.edsoo.ru/9f11bf51
97 XUMUA U 3J0POBBE YEIOBEKA. 1 bubnmnoreka HOK
JlekapcTBEeHHBIE CpeliCTBA https://m.edsoo.ru/a6552721
08 Xumus mui. Poiab xuMuu B o0ecrieueHnu 1 bubnnoreka IIOK
MUIIEBONA 0€30aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue n nap@roMepHbIe CpeACTBa. 1 bubnmnoreka HOK
BeiToBas xumus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENLCTBE. BaxkHeiime
100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHbIE 1 bubmorexa HOK
https://m.eds00.ru/61e69003
MaTepHuabl
101 XUMHS B CETbCKOM XO35IMCTBE. 1 bu6mmoteka [IOK
Opranuyeckre U MUHEPaJIbHbBIE YA00pEHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 | bubmuotexa [JOK
TEME https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMpPoBePSIEMOro
TpeOoBaHUs

1

1.1

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraloNIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aToOM, M30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-3J1eKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BAJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHYeCKass CBsA3b (O- U TW-CBsI3b, KpaTHBIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOuWTaNiell, KpHCTAIMYecKash pemeéTKa, MOJb, MOJIIpHAS
Macca, MOJSpHbIA O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIH
cKkeseT, (YHKIMOHaJbHAs TpyIa, paauKall, HU30Mephl, CTPYKTypHas
dopmyna, um3zomepus  (CTpyKTypHas, TeoMeTpuueckas  (uwc-,
TPAaHCU30MEPHSI), TOMOJOTUYECKHI psA, TOMOJIOTH, YIJIEBOIOPOAbI,
KHUCJIOPOA- M a30TCOJepKalllie COEAUHEHUs, OMOJIOTHYEeCKH aKTHBHbBIE
BellecTBa (yIiaeBOAbl, JKUPbI, OCIKHU), MOHOMED, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEIUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peakIuid (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, HK30- U
SH/IOTEPMHUYECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOJIMTHI,
ANEKTPOIIUTUYECKAs] AUCCOLUAIIMS, CTETIEHb JIUCCOLMALNN, OKUCINUTENb,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHUMHYECKOW  peakiuw,

XHUMHUYCCKOC paBHOBeCI/IC)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHYECKON IUCCOLMALUH,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHMSI MPUUYUHHOCTA U CHUCTEMHOCTHU
XUMHYECKUX SBJIEHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJISIDHOM W HaJIMOJICKYJIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX ux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaxX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIOJIb30BAaHUHM  BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye Hay4HbIE NMPHHIMIIBI XMMHUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
IIPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

ChopMupoBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPHU3HAKK W  B3aWMOCBA3b  H3YUYCHHBIX HOHS[TI/II‘/'I,
NPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IHpPU OIIHMCAHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aHMOCBS3b XWMHUYCCKUX 3HAHUNA C MOHIATHSIMH H npeacCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAJIbHOT'O €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COr03a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XMMHYECKYI0 CHMBOJIMKY JJIi COCTaBJIEHHUS (OPMYJ HEOPraHMUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX

U CKEJIETHBIX) (JOPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATS:

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3ydaeMbIX XMMUYECKUX OOBEKTOB

OPraHnv4eCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUTS KITaCCH(PUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCIYy U COCTaBy PEarupyIONIMX BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pCaknuuu, y49aCTHuro KaTanH3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) W HOHOB
XUMUYECKUX 371eMeHTOB 1 — 4 nepuonaos Ileproauyeckoit cucremsr [1.1.
MeHpeneeBa 1 UX BaJC€HTHBIE BO3MOXKHOCTH, UCIIONB3Ysl TIOHATHUS S-, p-,

d-31eKTpOHHBIE OpOUTAIIN, DHEPTE€TUYECKUE YPOBHU




ChopMupOBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX MU COCIUHEHUH MO

Meproam U rpymnmnam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBISATh YPaBHEHHUS XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKLIUN MOCPEICTBOM COCTABICHUS
ANEKTPOHHOTO OallaHca 3TUX peakui

yYpaBHEHHUS peaKIUil pa3IU4HbIX THUIIOB; TMOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEHa, YUYUThIBAsl YCIOBUS, IIPH KOTOPBIX
9TH PEeaKUUU UIAYT 10 KOHIIA

peakuuii TUAPONIN3a, peakui KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOATBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTep 3aBUCHMOCTHU pCaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCOUHCHHI OT KpaTHOCTH MW THIIA
KOBaJICHTHOH CBS3H (G- n TE-CBHSI/I), B3aUMHOTI'0O BJIMSAHUA aTOMOB U I'PYIII
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pealin3aliii Pa3JIMIHBIX

MEXaHU3MOB IPOTEKAHUS PEAKLUN

XapaKTCPHbIC XHWMHUUYCCKHC CBOMCTBA BCIICCTB COOTBETCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLIUN

CdopMHpoBaHHOCTh YMEHHUS XapaKTEepHU30BaTb COCTAB M Ba)KHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnnaM CoeIuHEHUH (IIPOCThIe BEIEeCTBA, OKCHUJIbI, TUAPOKCUIBI, COJIH;
YTJI€BOAOPOABI, IPOCThIE FPUPHI, CIUPTHL, (HDEHOIIBI, AJIbJECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPbI, KHUPBI, YIJIEBOJAbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETHl 1O XUMHUUYECKUM
dbopmynaM W YpaBHEHHSIM XHMHYECKHUX PEAKIMl C HCIOJIh30BAHUEM
(bU3NYEeCKUX BETHYUH:

Macchl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa peaKkIUH, €CIU OJHO
13 UCXOJHBIX BEIIECTB JJAaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0J1Iel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )

MaccoBOW MJIM 00BbEMHOM 10U, BBIXO/1a MPOAYKTA PEAKIIHH

TETI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXKJACHUIO XUMUYECKON (hOPMYJIBI BEIIECTBA




11

12

Bnangenue cucrteMol 3HaHHM O METOJAX HAYYHOI'O MO3HAHUS SABJIECHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE ITPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTATIBHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSACHEHHSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IPHUPOJE,

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

ChopMHpPOBaHHOCTE yMEHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBaxX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XUMHUYECKUX
peakuMii M IPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMMYECKHE 3HAHUS [UI1 OOBSCHEHUS U NPOrHO3UPOBAHUS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO IPUPOIY; JJs HPUHATUS

IPaMOTHBIX pEIIEHUI Po0JIeM B CUTYalUAX, CBSI3aHHBIX C XUMUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOJAUTH XUMHUYECKHUI
JKCIIEPUMEHT (TIOJyuyeHHEe U U3YYeHHE CBOMCTB HEOPTaHHYECKUX H
OpraHMYECKUX BEIIECTB, KauyeCTBEHHbIE pEaKUUU YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOJACOJAEPIKAIIMX OPTraHUYECKUX BEIIECTB,
perieHue AKCTIEPUMEHTAIIbHBIX 3a1a4 1o pacrno3HaBaHMIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM IPaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMH U JabOOpaTOpHBIM
o0opynoBanueM; GOpPMyIHPOBAThH 1SN MCCICIOBAHNUS; MIPEICTABIATH B
paznuuHOil QopMe pe3yNbTaThl HSKCIEPUMEHTA, aHaJIU3UpPOBATH U

OLICHUBAThb UX NOCTOBCPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYLIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMHUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHMKAX (Hay4Has U yuyeOHo-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaIH, ceTh IHTepHeT u
JpyTue), KPUTUYECKH aHaJIU3UpOBaTh XHMMHUYECKYI0 HH()OpMALUIO,
nepepabaTbiBaTh €€ U KCIIOJIb30BaThb B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT, yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3UIMKA DKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN EATEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OPraHU3MBbI
ONPENEIEHHBIX BEIIECTB, IOHMMAas CMBICI TIOKa3aTesidl IpeAeIIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
O XUMUmn

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
anmeMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUICCKUX YPOBHEW aToMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHUS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BaieHTHbIE 2IEKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux diaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoamyeckoro 3akona .M. MenneneeBa. [lpuuunsl 1
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpymmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI{HHGHI/Iﬁ, BBICHIUX OKCHUAOB U THIPOKCHUIOB

1.3

Banentnocts. DnekTpooTpuniatenbHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHMU3MbI €€ 00pa3zoBaHus. MexMoIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOIO CTPOEHMS. THIbl KPUCTAUIMYECKUX

peiérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAIUIMUECKON pEeIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON 1 OpraHN4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELLIECTB

CkopocTb peakiym, €€ 3aBUCUMOCTb OT pa3IMn4YHbIX (PaKTOPOB

1.7

TennoBsie A dekTh XUMHUYECKUX peakiuil. TepMoxumMuieckre ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIONIIME Ha

COCTOSIHHE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

OnexTponutuyeckas auccoruanus. CuiibHble U cinalble anekTponutbl. Cpena
BOAHBIX PpAacTBOPOB BEIECTB: KHCIJasg, HEWUTpaibpHas, ienouHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneii. Monnoe mpousBeneHue BoAbl. Bogoponnsiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEHHS KOHIIEHTPAIUU PACTBOPOB: MAacCOBasi JA0JIsI pACTBOPEHHOTO
BELIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIlLEHHbIE

pacTBOpBI, pacCTBOPUMOCTh. Kprcramnoruaparsl

1.12

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBeeHne BEmecTB B cpenax

pa3HbIM 3HaueHHeM pH. MeToas! aeKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHenuii. HomenkiaTypa HeopraHn4eckux

BEILIECTB

2.2

23

24

XUMUYECKUE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HX coenuHeHmid. OOmue
CIOCOOBI MOTYYCHHSI METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTCHOB, CEPHI, a30Ta,
dbochopa, yrimepomsa W KpeMHHUS) M HX  COEAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN )

['eneTnueckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

#HHHPart#H# 1 nenTruKanys HEOPraHMIECKUX coeIMHeHNN. KauecTBeHHbBIE

PCaKku Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coenuHennii A.M. byTiiepoBa. YTrinepoJIHbIil CKeJIeT OpraHUuYeCKOW MOJIEKYJIbI.
KpaTHOCTh XUMHYECKOH CBS3U. S- U P-CBS3U. sp3-, sp2-, Sp-TUOpHAM3AIIN
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIECTB OT XMMHYECKOTO

cTtpoeHus Moseky. ['omonoru. I'omonornyecknii psan. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkuuoHanbHOM  rpymme.  OpHeHTaUuOHHbIE  3PQPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpeacraBnenne o kiaccupuKaMu OpraHWYecKux BemecTB. HomeHkmarypa
OpPraHMYECKUX COEIUWHEHUHN (cucTemMartudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPIraHUYCCKUX BCUICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuio MapkoBaukosa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOr€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHHE, KPEKHHI, u3oMmepusanusi, ropenue. [lonydenue
ankaHoB. [lukmoankanel. Cnenudpuka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTATIOTEHUPOBAHUE, TUApPATALIMS), TOPEHUS, OKUCICHUS W
nonuMepu3anui. [IpoMblnieHHbIe ¥ Ta0OpPAaTOpHBIE CIOCOOBI  MONyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pakuu MpPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs W noiaumepusanuu. [lomydenue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUPOBaHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KaK CIOCO0 MOIyYeHHS
[IOJINMEPOB M JAPYTUX IOJE3HBIX MPOAyKTOB. Peakiuum 3amemeHus. I'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: pEaKUUH  AIEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropeausi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Tonyona. llomydenwe OeH3ona.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB cTupona. lloaumepusauust cTuposna.

Crioco0b1 IMOJIYUCHHUA U IPUMECHCHUE apOMATUUYCCKUX YITIEBOJOPOJ0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS  HAJIWYMS
THIPOKCOTPYNIBI, C  TaJOT€HOBOAOPOAAMHU  KaK  CIIOCOO  TOJTyYeHHs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL Aeruaparanus. Peaknus ropeHus.
[Tonmyuenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJIECHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoilcTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuenue enona

3.12

3.13

3.14

Anbnerusipl. XMMHYECKUE CBOWCTBA MPEACIIBHBIX aJIbJAETUIOB: THAPUPOBAHUE;
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO TPymHmy (peakius «cepedpsHOro
3epkana», B3aumoeiicteue ¢ ruapokcuaom menu (I1). Ilomyuenue npenenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHMPTOB, THUIpaTalus aneTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoctu pC€aKkun OKUCIICHUSA allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonyyeHne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUAOB. Briclinue NmpencibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuble »pupel u kupbl. CrnocoObl TMOJY4YEHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX >(QUPOB B
MUIIeBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(GUpbI
TJIMIEpUHa U BBICIIUX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWUCTBA KHPOB:
THJIpUPOBAaHUE, OKUCIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTYYEeHHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKUE CBOMCTBA TIJIFOKO3BL: pEAKIMM C YYaCTUEM CIHPTOBBIX U




3.16

3.17

aJIBJICTUAHON TPYNI M MOJIOUHOKHCIIoe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MajubTo3a.
BoccranaBnuBarompe M HEBOCCTaHaBIMBAIOIIME aucaxapuisl. ['uuapoins
nucaxapunoB. [lonmucaxapuiel: kpaxmai, MMKOreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOIeHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmaia M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMmaja: TIMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LCIIIIOJIO3bI: THAPOIIN3, IOIYyYEHHUE
3¢upoB wuemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIMH Kak MPeACTaBUTENIb apOMATUYECKHUX aMHUHOB.
XVUMUYECKUE CBOWCTBA aHWIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJOM, okucieHue. [lodyuyeHue aMHUHOB aNKWIMPOBAHMEM aMMHakKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMHUHOKUCIOTBL U Oenkh. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHHYecKue
coequHeHusl. OCHOBHBIE AMUHOKHUCIIOTHI, OOpasyromue Oenku. XHUMHUYECKUe
CBOMCTBa OEJIKOB: TUAPOJIN3, NEHATYypallUsl, KaYECTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPyKTypa IOJUMEPOB. 3aBUCUMOCTh CBOWCTB IOJIHUMEPOB OT
cTpoeHHs: MoJieKyJd. OCHOBHBIE CIOCOOBI MOJNYyUYEHHUS BBICOKOMOJEKYIISPHBIX
COCIMHEHMI: peaKIy MOJUMepU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

H#HPartH## nenTduKanus opraHMuecKux coeAMHeHui. Perenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHN4YCCKUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KiIacCaMU OpPraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBcenHeBHOHM xu3Hu. [IpaBuna Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

43

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTJIEBOIOPO/IOB)

XUMUA U IKOJOTHs. XHUMHYECKOE 3arps3HEHUE OKPYKAIoIIe Cpeabl U €ro
nocnenctBus. Oxpana runpocdepsl, Mo4Bbl, arMochepsl, ¢haopbl U payHbl OT
XUMHYECKOro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHKHU SHCPIrUu

O6IJ_II/IC NpEACTABJICHUA O MPOMBIINUICHHBIX crocodax MOJIYUCHUS XHUMUYCCKHUX




5.1

BEIIeCTB (HAa TpUMeEpe IMPOU3BOJICTBA aMMHAaKa, CEPHOW KUCIOTHI). UEpHas u
uBerHas ~ Mmetauryprus.  CTEKJI0 M CWIMKaTHas  MPOMBIIUICHHOCTb.
[IpombiiienHass ~ opranumyeckas  xumusa.  CeIpp€  WjId  OpPraHUYECKOU

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

###Par###PacuéTel Macchl BelecTBa WM 00bEMaA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YYACTBYIOLIUX B PEAKIIUU

BCIICCTB

52

#H#HPar#t#PacuéTel TeroBoro 3pQexTa peakuuu

53

HiHPar#H#Pacu€Tel 00BEMHBIX OTHOLLIEHUH ra30B IPU XUMHUUECKHUX PEAKIIMSIX

54

#H#HPar#t#Pacuérel Mmacchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOIYKTOB

pC€aKluu, €CJIM OAHO U3 BCHICCTB JaHO B H30BITKE (I/IMeeT HpI/IMeCI/I)

5.5

HH#HPar###PacuéTel MaccOBOI MM 0OBEMHO JTOJTM BBIXO/1a IPOIYKTA PEAKIHH

OT TCOPCTUYCCKH BO3MOKHOI'O

5.6

5.7

5.8

#H#HPar##Pacuérel Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOITYKTA PEAKIIHH,
€CJIM OJTHO M3 BELIECTB JaHO B BUJIC PAaCTBOpA C OIPEeIEHHON MacCOBOM J0IIeH

PacTBOPEHHOTO BEILIECTBA
#HH##Par##H#Pacd€Thl ¢ HCTIOJIb30BAaHUEM MOHATUN «MaccoBasi J0JIsH, «MOJISIpHas
KOHIICHTPALUS, KPACTBOPUMOCTbY

##HPartH#HaxoxaeHre MoJeKyJIsIpHON (OpMYIIbI OPraHUYECKOTO BEIIECTBA 110
€ro MJIOTHOCTH U MACCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €70 COCTaB, UITU TIO

MIPOTYKTaM CTOPAHMS
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