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MNOACHUTEJIBbHAS 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBarusi(POIl COO), npeacrapnenHbix B denepaabHOM TrOCyJapCTBEHHOM
oOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHbIX Opranuzanusx Poccuiickoi
®denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKEHUN «CTpaTernn pas3BuUTUs BOCIHTAaHHMS B Poccuiickoil
®enepauun Ha nepuon no 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHUsl Ha YpOBHE YINIyOJIEHHOTO H3Y4YEHHs] 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBaHusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3zyeMoe B YCIOBUAX JU(DPEepeHInpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BAHO OOecneunTh 00IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMUMYIO IS
ajanTanuy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOyYeHUs B OpraHHu3anusix MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJJHOW U3 IPUOPUTETHBIX JUCLMILUIMH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4aeT
HOJpOOHYI0  MHTEpPIpPETAlMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, CcolepkKaHus,
pe3ysbTaToB O0yueHUs UM TpeOOBAHMH K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLIME BBIMOJIHSAEMBIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIHH:

e uH(pOPMALIMOHHO-METOUYECKas, peajau3anusi KOTOpoil oOecredynBaer
NOJlyuYeHUE NPEJCTaBICHUS O UENsIX, COJIEp)KaHWU, oOulIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPeICTBAaMH IIPEIMETA,
U3Y4aeMoOro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLUIIOB CTPYKTYpPHUPOBAHUS M TMOCIENOBATEIBHOCTH
U3y4YeHUs Y4eOHOTrO MaTepualia, KOJIMYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTElIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HTOTOBOH arrectaud B (GopMe E€IUHOT0 TOCYyAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGn€HHOTO U3yUeHUs! XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJAEPKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesneNeHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHue yuyeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MPUMEPHYI0 IOCIEIOBATEIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4EHUs IIpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MPOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe€ C YYETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOYyYaloOlIErocss IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[Io BcemM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH TMPEAYyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMd YCTAaHOBJIEHHOW MpPOrpaMMoll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«Xumus» OcTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABIISIFOIIEH,
KOTOpasi JIOJKHA OMNPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOentryanbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M YINIyOJEHHOIO YpOBHEH B CHUCTEME
mudpepeHIMpoBaHHOTO OOyYEHHMsSI Ha ypPOBHE CPEIHEro OO0IIero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJICH Ha pean3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  A3TalloM  MOJYYEHUS  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M wm3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN Mpoduih
0oOy4eHHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CPEAHETr0 001ero oOpa3oBaHUS
U3ydyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3aJay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOTo TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONIMX  MEKIUCITUTIIMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4eHHUS
ABIAIOTCA YIIIyOnéHHble Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAaHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJa&€HHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy cojepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpEeIeIEHHOE TEOPETHYECKOE ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHUYECKOTO
Marepuana. Tak, Ha yrayOJn€éHHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEACTABICHUM O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKON KUHETUKHU
U TepMoauHamuku. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX U3MEHEHUH MpHu €€ 00pa30BaHuU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TIPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCax U IEKTPOJIU3E PACILUIABOB U PACTBOPOB BEILLECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHU yaensaeTcs oco0oe BHUMaHKE BONPocaM 00 3JIEKTPOHHBIX d(dekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHue HMeeT TO, 4YTO Ha COJEepKaHUE KypCOB XHUMHH
yIayOaEHHOTO YPOBHS M3YUYEHHS JIJIs1 KJIACCOB OMpeeaEHHOTro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJIepKaHUM TpeaMeTa NIl KJIAaCCOB XUMUKO-(pu3nyeckoro npodusis 060b110e
3HaYeHHe OyIyT UMETh 3JEMEHThl yueOHOro Marepuaina mno obmei xumuu. [Ipu
U3y4YCHUU TMpeIMeTa B JAaHHOM Cllyyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPH B XUMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJIIpHAsi Teopusi (MOJEKyJsipHas Teopus B (U3MKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IpeaAMEeTa Uil KIACCOB XUMHKO-
Ounonornyeckoro npoduiist OONbIIUNA yACNbHBIA Bec OyleT MMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOATENIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JUIOUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. IIpyu 3TOM 3HaHUA O COCTaBe M CBOMCTBAX MpPEACTAaBUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’KaT OCHOBOM I H3y4YEHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOI'O MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAayUHbIX
3HaHUM M3y4YeHHE MpeaMeTa «XHUMHUsS Ha YriIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEeaMETaMH, BXOIAIIUMU B COCTaB
npeaMeTHbiX obnactell «EcrecTBeHHO-HAay4yHBIE MOpeaMeThD», «MareMartnka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XUMUsS» Ha YIIIyOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOTO M CpeAHero oOiiero oopasoBanus (Ha 0a30BOM
YPOBHE), 337aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yueHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TpPENCTABICHUWA: O MAaTEpUAJIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poim B oOecreueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIGHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCleyeHnr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl Y€lIOBEKa, a TAaKXKe JKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIMX B OCHOBE XHUMHUUYECKOMN
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IMPOTEKAHUS XUMUYECKUX PEAKLMH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIUX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y 00 yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TPOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBS3aHHOMW C
XAMHYECKAM  TIPOM3BOJACTBOM, HCIIOJIb30BAaHHEM U  IEepepadOTKOU
BEIIICCTB;

yrayOJdeHHe  TPEJACTaBICHWA O  HAyYHbIX  METOJaxX  ITO3HaHWS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUN OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOM JICATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nmane peanu3zanuu MEepBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAOIIMX
(GyHKUIMIA LETOCTHOM CHCTEMBl CpEJHEro oOmero oOpa3oBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
npUOOPETAIOT TaKue LU U 331a4H, KakK:

BOCIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH TPHUPOIBI,
YBOXCHHS K TIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (OPMHPOBAHHEC MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHMBAIIMM K OOYYCHHIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEUECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpa30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(heCCUOHAIIBLHON U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3I0POBbIO M IMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH ¥ HABBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIBTYphI, MPHOOPETEHUE OIbITa OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUIECKON e TEIbHOCTH.

OO01iee 9nciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpemHero obmiero odpasoBanusi, cocraBiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezeno), B 11 kmacce — 102 yaca (3 yaca B HEJIENIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHM.

DONEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMU aTOMHBIX OpOuTaneu
yriepojia. Mexanu3mbl 00pa3oBaHMsl KOBAJIGHTHOM CBSI3M (OOMEHHBIN M JJOHOPHO-
aKLUENTOpHbINA). THUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJIax
oprannueckux BemiecTB. IloHsTHEe O CcBOOOAHOM panukane, HykjiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJEKYJ. 3JHAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKuX CoeAUMHEHUN. MoneKynspHble W  CTPYKTypHbIE  (OPMYJIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Bunabl u30MepUM: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKTHI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BenlecTB. IlloHatne o
byHkuuoHaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKNaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHocTH W KiaccUUKALUS OpraHudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYEHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJIMBaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuil ps ankaHoB, 001Iast popMyra, HOMEHKIATypa U
M30MEpHS. DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB, Sp -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLINH,
JNETrUAPUPOBAHUs, IUKIN3AUN, TMPOJIN3a, KPEKUHra, ropenus. lIpeacrasienne o
MEXaHU3ME PEaKIUi PaUKAIBHOIO 3aMEILCHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyia, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObl MOMyYeHHS H
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M  MNPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ —alKEHOB, Sp*-
ruOpUIM3alysl aTOMHBIX OpOUTalleld yriepoaa, G- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHUs, 3aMEIICHUSA B O-IIOJI0KECHUE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapKOBHHMKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, NU30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoegunenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyUYEHUS U TPUMEHEHUE aIKaJUEHOB.

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuu3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMud U
TpUMEpHU3alnU, OKUCIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYyYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThyecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMysa, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl Oenzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUs B O€H30IbHOM KOJIbLIE U
YIVIEBOJAOPOJHOM pPaJUKalle, PEAKUUH NPUCOCIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIBHBIX pPaJUKAIOB, KapOOKCUIILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctupoia. CriocoObl mOdyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslif yrojib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXTY Pa3JIMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIly, HUTPOrPYIIy, IUAHOIPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBHE IUTAIOT€HAIIKAHOB C MArHUEM WM LIMHKOM.
[Tonsarue 0 METAITIOOPTaHUYECKUX COCIMHEHUSX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX NPEBpaICHUN:
n3yueHue (PU3MYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yriaeBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (0OecIBedMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kalivs, B3aWMOJICUCTBUE AallE€TUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HDTWICHA U
M3YUYCHHUE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyueKiusaMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJCIMPOBAHUE MOJEKYI
YIJIEBOJIOPOIOB M FaJIOT€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsiopoacoaep:kaniue opraHudecKue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKya (Ha MpuUMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponaHBIE CBSI3M MEXKIYy MOJIEKYJIaMU CIHUPTOB.
XUMUYECKHE CBOWMCTBA: PEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIAa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIECHIVIMKONbL W riauuepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHUCIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHue o MexaHu3Me peakuuid HYKICO(PUIHHOTO 3aMelIeHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzosibHOTO sipa. Pusndeckue cpoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U mpuMeHeHue geromna. @eHonpopmaabAeTuaHas CMOJIA.

KapOoHWiIbHBIE COETMHEHHS] — ATIBJAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTHYECKUE psilibl aJIbJETUI0B U KETOHOB, 00IIas
dopMyna, mzomMepuss U HOMEHKIaTypa. DuU3MUecKHe CBOWCTBAa aJbAECTUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBA  QJIbJETWAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAKLUN Ha AJIbJETHIbI.
Crioco0b!I OJTy4eHuUs1 U IPUMEHEHHUE alIbACTUA0B U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KucI0T. M30mMepus nu HomeHkiiatypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOMCTB HENPEICIbHBIX U apOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapuHOBas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMyUeHUs! U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psia, oOwmas Gopmyna, U30MEpHUS U
HOMEHKIaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKkue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO1as xapakTepucTHka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, IH-
U rnonucaxapuiel). MoHocaxapubl: TIIOKO3a, (pyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
Ipynm, COUPTOBOE U MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponmns
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH M 1eiunoio3a. CTpoeHue MakpoOMOJIEKYJl Kpaxmania, TJIMKOreHa |
LEJUTI003bl.  PU3MYEeCKHe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMyueHUEe >PUpoB Lemtonao3sl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
PacTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3THJIOBOTO CIHMPTAa B aJbJIETH]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTU]bl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzanmonaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a7a4 1Mo temMaM «ChupTel U
dbenomwly, «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPHD.

A3o0Tcoaep:Kalue OpraHnvdecKue coeJuHeHH .

AMUHBI — OpraHUYecKUe MPOu3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUieCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmas gopmysia, U30MepHsi, HOMCHKJIATypa M (hU3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TpeACTaBUTEIbL aMHMHOB apoMaTudeckoro psna. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKyJie aHmiIrHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarhueckux amMuHOB. [lonydyeHue aHuUiIMHA U3
HUTPOOEH307Ia.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3WYecKHe CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonorndeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M THAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. IlepBuyHasi, BTOpUYHAs M TpPETHUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: TUIPOJIM3, JCHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCIEPUMEHTAJIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB W HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypaIrus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxkanue OpraHUYeCKue COCIIMHECHHUS) u «Pacmo3naBanune
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE MOHSTHUSI XUMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



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

[Tomumepubie Matepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJMdTUIECHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbi€ MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Tteme «Pacno3HaBanue
IJIACTMACC W BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJiekyJsipHO (OpMYJibl OPraHUYECKOTO COCIUHEHUS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHUYECKOI0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYUYEHHUSI, OMpPENEICHUE AOJIM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH IPU U3YUYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHWE KaK OOIMUX €CTeCTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SBJICHUE, HAYUHBIN (akKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIA,
HSHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MYECKHE BEJIUYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCThb, DHEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEpPOTPO(PHBIA THIT MUTAHUSA, OpOXKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMbIE, TOILTUBO.

TexHoorus: TUIIEBBIE MPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX siaep. XUMHUECKHN anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCJA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukanus XuMrUuecKix 3JI€MEHTOB (S-, p-,
d-, f-snements). PacmpeneneHue JJIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DJIEKTPOHHBIE KOH(GUTYpPAITUU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypallud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBsA3b nepuoanyueckoro 3akoHa u llepuoanueckoi CUCTEMBI
XAMUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaMm ¢ TIepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHYECKON CBSI3U: KOBAJCHTHAs, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKyapHbIe B3aUMOJICUCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI ¢ UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUI
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunubie pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JOJIsl BELIECTBA B PaCTBOPE, MOJISIpHAasi KOHLEHTpalus. HacelllieHHbIEe 1
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukainys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATBLHEIC
HAa3BaHU OTEJIbHBIX NPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHuvecKou
XUMHUH. 3aKOH COXPAHEHHS MAacChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKHE YPABHEHHS.

CKOpOCTh XMMHYECKOW peaKIiy, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTEeHHbIE peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMble 1 HEOOpaTUMbIe peakii. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YUYACTBYIOIINX B
peakuud. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHble U cJaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. [Ipollecchl OKHCIEHHSI U BOCCTAHOBJICHUSI.
Baxnelme OKUCIMTEIM W BOCCTAHOBUTENIHW. METOa 3JICKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIBHBIE METOJbl M3YUYEHUS BEIIECTB W WX NPEBPAIICHUM:
pa3lIoKEHHUE TMEPOKCUIA BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUTMUECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3yYEHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB HAa CKOPOCTh XHWMHUYECKOW pEaKIUH U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckasi xumMmusi.

[Tomoxenne HemeraiwuioB B llepmogmueckoll cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, gusznueckne M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuiabl.
TonnvuBHBIE PJIEMEHTHI.

["anorennl. Haxoxnenue B mpupoje, CrocoObl MOdydeHus, (U3NYEecKue U
XAMHUYECKUE CBOMCTBA. | asloreHOBOAOpOAbI. BaxkHeunIe KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHbIE W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[pumMeHeHne raJoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U TEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI TOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcua cepoi(IV), okcun
cepol(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupoje, CHOCOObl MOMy4yeHUs, (U3NUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI ¥ UX cojid. OCOOEHHOCTH CBOMCTB a30THOM KucCHOThL. [Ipumenenue a3ora
U €r0 COeTMHEHHI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnaenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenune ¢ocpopa n ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHHE B IpuUpoje. AJUIOTPOIHBIE  MOJIUDUKAIINH.
duznyeckue W XHMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, O0OpPa30BAHHBIX
yraepogom. Okcua yraepona(ll), oxcun yrmepona(IV), yromnbnas kucimora u eé
COJM. AKTHBUPOBAaHHBIA yroisb, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojse, CrocoObl MOMydeHHs, (PU3NUECKHE U
xumuueckue cpoiictBa. Okcuna kpeMHusi(IV), kpeMHHEBasE KHCIIOTA, CHIIMKATHI.
[IpumeHeHne KkpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JIOYEK aToOMOB MeTauioB. OOmue
¢usznyeckue cBoiicTBa MeTawioB. lIpuMeHeHue MeTalsioB B OBITY U TEXHHKE.
CruiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmue  CrocoOsl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allIUTHI OT
KOPPO3HH.

Oo6mast xapakrepucTtrka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

Oobmas xapakrepuctuka metauioB I[A-rpynmer [lepumoguueckoit cuctembl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoOJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMICTBA, NPUMEHEHHE IMPOCTBIX BEIIECTB M HX COEIWHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHU: noyydyeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoOTepHBbIE CBOICTBa OKCcHIAa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpymm (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX JIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCcuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [loMyUeHne u npuMeHEHne Xxpoma.

Pu3nueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxmneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHue xene3a
U €ro CILIaBOB.

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

[MuHk: momydyeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THIPOKCHUIA [IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[puMenenue
IUHKA U €r0 COeIUHCHUH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOAE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB ATIOMUHHS W LHAHKA C
pacTBOpaMM KHCJIOT U LIEJIOYEH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 I10 TeMaM
«T"anorennr», «Cepa u €€ coeaMHEHUA», «A30T U (HocPop U UX COEAUHEHUS»,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTasuibl TOOOUYHBIX MOATPYII.

XUMHUSA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOWYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4YHbIX METOJax II0O3HAHHWS W METOAOJOTHA HAYyYHOTO HCCIEIOBaHUS.
Hay4Hble NpUHIMUITBI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [IpoMBIIIIIIEHHbIE
CHOCOOBI MOMYYEHUS! BaXKHEHUIINX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJia). [IpoMblliieHHbIE CIIOCOOBI MOYYeHUs] METAJUIOB U
CIIaBoB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT ® 340pOBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIHBI.



XVMUs THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecrnedyeHnH MHUIEeBOi 0e30MacCHOCTH.

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

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIIMOHHBIE MAaTE€pUalIbl, KPACKH, CTEKJIO, KE€paMHUKa.
Martepuaisl 11 31eKTpoHUKU. HanoTexHoornu.

Pacuérnble 3anaun.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMHU BEILECTB,
Macchl (00bEMa, KOJIMYEeCTBa BEIIECTBA) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET IMpUMecH, Macchbl (00BbEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
pEeaKkuu, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEAEIEHHOU
MAacCCOBOM JOJIEH PAcTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PAcTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKIHUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzaumss  MeXNpeAMETHBIX CBA3€H NpU  HU3yYEeHUHM o0umed
HEOPraHW4eCcKoN XuMuM B 11 Kjacce oCylIECTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ MOHATHH, MPUHATHIX B OTIACIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKkT, runoresa,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, Kiaccu(ukauus, NepuoIuyHOCTb, HAOIIOIEHNUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJIbHBIN Ta3,
(bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kiaeTka, opraHus3M, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (DEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOoNOorus: XUMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, NMUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUUECKas MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMETa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyJarOIMMHUCSI POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACIICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMU T[OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUThH 1M U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOU JIESITEIHHOCTH
oOydJaronuxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHNS

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

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W TMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YUYCOHOU ACSATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



UHTEpeCa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUH M MOCIEAYIOIIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYIIKHM CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro © 0O€30MacHOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJItoIcHUsT TpaBWI 0e30MacHOTO OOpallleHWs C BELIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYJAOBOM ACATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TIOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEesATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/ay
COI[MAILHOM HAMPABJICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

UHTEepeca K MPAaKTHUYECKOMY HM3YUYEHHIO MPOQPECCHI pa3IMdHOToO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOH TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanns3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEI€CO00PAa3HOTO0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00aTBbHOTO XapakTepa 3KOJOTHYECKHX MpoOsieM, BIMSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIOJIB30BAHUSA JOCTIKEHUNW XUMHH JJIS
pelIeHrs BOMPOCOB PAIlMOHAIIEHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEH OKPYNKAIOUIEH
NPUPOIHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJATONPUSATHBIE KOJIOTMUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICHCTBUN U MPEAOTBPALIATh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTHMYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLHUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NMOHUMAHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpECTaBICHUS] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTM XHUMHUHM JJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBJICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHOM KyJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/Ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO 4YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HUMECIOUIUXCSA JaHHBIX C IEJbI0  IOJYyUYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON EeATeTbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCuOoHaTbHON
NEATEIIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHSI TPOTPaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01Iero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccieAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHBIC yUeOHbIE NIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIreynBaoIIne (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YyYarouXcs;
CHOCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETYyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JOruvyeckKune aeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M YyCTaHABIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHS IS OOBSICHEHUs OTIEIbHBIX (PaKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIAacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHM;

yCTaHaBJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XMMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BaHHbBIC MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJE€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEaKIHnii;

(OopMyIUpPOBATh LIEJIN U 3a/1a4U UCCIEIO0BAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITEILHO C(OpPMYJIUpPOBAaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TIUIAHUPOBAHUS U IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyJIHpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCA B PA3IUYHBIX HMCTOUYHMKAX uWHopMauuu (HaAy4dHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHIOB U (OopM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIMpOBaThH 3aMPOCHl U MPUMEHSITh PA3IUYHbIE METOJbl MIPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [JI1 BBIIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

NpUOOpPETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMy  MpECTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBAa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MpPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOi TEMbI B X0/I€ TUAJIOTA W/WIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C Mpe3CHTAIMell pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThl MO HUCCIEAOBAHUIO CBOMCTB
W3Y4aeMbIX BEUIECTB, peaanu3alud yueOHOro NpoeKTa, U PopMyIUpOBaATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEeILHOCTh, ONpenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBATh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM JACHCTBHM IpHU
BBITIOJTHEHWHU Y4YE€OHBIX U HCCIIECIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hawmbojee
3¢ (}eKTUBHBIN Ccrmoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYULIECTBJISITh CAaMOKOHTPOJIb JECATEIBHOCTA HAa OCHOBE CaMOaHaiau3a u
CaMOOIICHKH.

INPE/IMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa30BaHUS BKIIOYAIOT CHEU(PUISCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMHUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
10 OCBOCHHIO, MHTEPIPETAIMA U TTPEOOPA30BAHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3IMUYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUU TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TroOJaM
W3y4CHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SJHEPTeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B PAa3BUTUN MEIUITMHBI, CO3JJaHUN HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEpIuy, B obecrnieueHUn pPalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KyJIbTYpPHI
YelloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMe MOHATUS — XUMHUECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BbEM, YIIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pajaukaig, CTPYKTypHble (opMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIBI,
KUCJIOPOJI- M a30TCOJIEPKAIIME OPraHUYECKUE COEOUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TIPH XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MMOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX M KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYIIl ATOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdekThi, opueHTanTs! [ u Il pona);
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATeTbHOCTH  YeJOBEeKa, OOMMX  HAYYHBIX  OPUHIMIAX  XHMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISATH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
YCTAHABJIUBATh UX B3aUMOCBSI3b, MCIIOJb30BATH COOTBETCTBYIOUIME MOHATUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

chOpMHPOBAHHOCTh YMEHHIA:

MCIOJIb30BaTh XUMUYECKYI0 CHUMBOJUKY JUISl COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH MX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMUA  IMOCPEICTBOM  COCTAaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrOo oOMeHa MyTEM
COCTABJICHHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB JJIs WIUTHOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: YCTAaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne COoeAMHEHWM, JaBaTb MM Ha3BaHUA II0 CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (eHos, (QopManbIerull, aueTaablerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETATh BHUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYH0  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEAKIHl C HCIOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (O- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Coipbsi (He(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM W MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JCSITEIbBHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIMIO, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€H — U1l M3YyYECHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBJISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOTY;

chOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaACU€Thl MO XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMKN C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JI€ATEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepadoTKOU
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS JIJIS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEHICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
O6e3omacHoro oOpamieHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopmMyIHpoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIndyHou Gdopme
pPEe3yJIbTAThl SKCIEPUMEHTA, AHAITU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPY KAIOIIEH
MIPUPOJHOM Cpebl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaress [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IIEJICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HAydHAS
JUTepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, uTepHeT u Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOH 3a1auei.



11 KIIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM DSKOJOTUYECKOW, DHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHHH PAIlMOHAIBHOTO MPUPOIOIOIb30BAHUS, B
dbopMHpOBaHUN MHPOBO33PEHHUSI W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHHM OBJIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, AIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOUTaNeil, HOH,
MOJIEKYJIa, BaJICHTHOCTb, JJEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAass JTUCCOIMAlIMS, CTENEHb JUCCOIMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUN
3akoH J[.11. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KallMe€ B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTaBICHUs] O CTPOSHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJICKYJISIPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U  KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHUYECKUX BEILECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATh XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUI;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GoOpMysT BEHIECTB M  YpPaBHEHUH  XMMHUYECKUX  pEaKLUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

Cc(pOPMUPOBAHHOCTb YMEHHUS ONPEAEIATh BAIEHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKH
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c()OPMHPOBAHHOCTh ~ yYMEHHUHI:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3JINYHBIM MPU3HAKaM (4UCILY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiH, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aropa H
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPHUOINYECKOro 3akoHa /.
N. MenneneeBa u IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOIOB
[Tepuognueckonn  cucrembl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«QHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKUE IMOAYPOBHMU», «S-, p-, d-aTOMHbIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnpneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILLIECTBOBAHUE TEHETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
ITIOMOILIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajiaHca
THX pEeakUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakUMi  TUAPOIW3a;  PEeaKklun
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THAPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jelcTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE IMPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHUYECKHUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MpPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHUE,
HKCIIEPUMEHT (pPEeasIbHbIN U MBICIICHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U JIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPHUPOJIE,
MPaKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00Jee 0CO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisi pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOAYKTa PEakinu;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MIpOBEACHHME  peakuuMid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIbIO HWHIUKATOPOB, HM3YyYCHUE BIUSHUS
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIIeHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemeramns»y) ¢
coOI0IeHHEM TIpaBUII O€30MacHOTr0 OOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh II€db HMCCIENOBAaHUS, TMPEIACTABIATH B
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUI: COOJIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocyJIol ¥ 1abopaTopHBIM OO0OpyAOBaHMEM, OOpAIIeHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOU
JEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH II€JICHANPABICHHbBIN IOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAsl U yueOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABICHHON yueOHOM 3a1auei.
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHbie coeAMHEHUS: aTbIETHIbI 1

bubmuorexa [JOK
3.2 keToHbl. KapOoHoBbIe KucI0Thl. ClIOKHBIC 21 hitps://m.edsoo.rw/d69di650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YTICBOTE! ¢ hitps://m.eds0o.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxanmue opraHnyecKue coeuHeHust
bu6mmorexa [IOK
4.1 AMUHBL. AMUHOKHCIOTEL. benkn 12 hitps://m.cdsoo.rw/d69di650
Hroro no pazaeny 12
Pa3zaea S. BbicokoMoJIeKYIsIpHBIE COeIMHEHUS
5.1 BrIcOKOMONEKYISPHBIE COETMHEHHS 6 bubmorexa HOK
' yp 8 https://m.edsoo.ru/d69df650
Hroro no pazneny 6
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudgpoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (itpp )
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoandeckas cucTeMa XUMHYISCKHX 9 bubmorexa [IOK
' PHOA https:/m.edsoo.rw/2dd57124
anemenToB . 1. Menaeneera
12 Crpoenue BeniectBa. MHOroo0Opasue 1 | bubnmnorexa [JOK
' BEIIIECTB https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
1.3 X 19 1 3
HMITHECKHIE pearitind https://m.edsoo.ru/2dd57124
Hroro no pasneny 39
Pasnen 2. Heoprannueckasi Xumust
bu6nmorexa LIOK
2.1 H 31 1 3
CMETAILIET https://m.edsoo.ru/2dd57124
2.2 Mertauibi 23 1 2 Bubnmorexa [IOK
https://m.edsoo.ru/2dd57124
Uroro no pazgeny 54
Pa3nen 3. Xumusa u :Ku3Hb
31 Merto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuorexa [IOK
) JKU3Hb https://m.edsoo.ru/2dd57124
Hroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne Hdara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oO0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKOW XUMHH,
bu6mmoreka [IOK
IIPE/ICTABIICHHUE O 1
https://m.edso00.ru/3686e¢61f5
MHOT000pPa3uu OPraHuYEeCKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
yriiepojia (0CHOBHOE U
BO30YX/IEHHOE COCTOSTHUS) 1 bubmorexa HOK
y ' https://m.edsoo.ru/0ce6fd4dc
BanentHsie BO3MOKHOCTH
aToma yriepoja
XuMu4ecKas CBs3b B
OpTaHUYECKUX COCTUHECHHSIX.
bu6mmorexa [IOK
Mexanu3mbl 00pa3zoBaHUs 1
. https://m.eds00.ru/8d39f5¢c8
KOBaJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus
. bubmuorexa [JOK
OPraHUYECKUX COCTUHEHUN A. 1
https://m.eds00.ru/9e595cb8
M. byrneposa
Buzast nzomepun: cTpyKkTypHas,
MIPOCTPAaHCTBEHHAS. | bubnmoreka [JOK
DneKkTpoHHBIE 3P PEKTH B https://m.edsoo0.ru/b0e61661
MOJIEKYJIaX OpraHu4eCKUX



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

COEeIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUN U

bu6mmoreka [IOK

6 crcTemMatirecka https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpraHUYECKUX BELIECTB

7 Knaccudukanus peakiuii B bu6mmoreka [IOK
OPraHUYEeCKOU XUMHUHU https://m.edsoo.ru/ba5706aa

g Cuctemaru3zanusi 1 00001ICHUE bu6mmorexa [IOK
3HAHUHU 10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHM PSAI,
obmras popmyia,

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

10 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxxaeHne aakaHoB B

11 npupoe. CriocoOs! mosyueHus Buommorexa LIOK

https://m.edso0.ru/259b0aSb
Y IPUMEHEHNE ATKaHOB
[uknoankaHsl: o0mas
dbopMyIia, HOMEHKIATypa 1

12 M30MepHs, 0OCOOCHHOCTH bu6mmoreka [JOK
CTPOCHUSA U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOMCTB, CITOCOOBI TIOJTyYCHHS U
MIPUMEHEHHUE

N bubnmoreka [JOK

13 Pemienune pacu€THbIX 33724 Ha

https://m.edsoo.ru/bf84d8eb



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

OIIpelIEeTICHUE MOJIEKYJIIPHON
(bopMyIIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOASAIINX
B ero cocras. CucremaTusanus
U 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyna,
HOMEHKJIaTypa, 3JIEKTPOHHOE U

bubmuoreka [JOK

14
MPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/273b0ale
MouiekyJ. CTpyKTypHas U I1C-
TpaHC-U30MEPHS ATTKEHOB
Du3nYeCKUe U XUMUYECKHUE
15 CBOMCTBA aNkeHoB. [IpaBuiio brbmorexa HOK
P https://m.edsoo.ru/21069ccd
MapkOoBHHKOBa
16 CnocoObI noTyueHus u bubnuotexa [JOK
HNpUMEHEHNE AIKEHOB https://m.edso0.1ru/665dc058
[Ipaktrueckas padorta Ne 1 o
" bubnuoreka [IOK
17 teMme "[lonydyenue sTuiieHa u
. " https://m.edso0.ru/0941eed8
W3y4YeHHUE €r0 CBONCTB
Pemienne pacu€THbIX 3324 Ha
18 oTpeieJICHUE MOJICKYJIIPHOM bubnmoreka [JOK
(bOopMyJITBI OPTaHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnKaueHbl: CONPsHKEHHBIE,
M30JIMPOBAHHbIE,
bubmunoreka [JOK
19 KyMYJINPOBAHHBIE.

Oco0EHHOCTH AJIEKTPOHHOTO
CTPOCHUS

https://m.eds00.ru/04298c0a



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

XUMHYECKUE CBOMCTBA

bubmuorexa [JOK

20 CONPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d

o1 CriocoOsbI oTy4eHus 1 bubnnoreka HOK
NPUMEHEHUE ATKATUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKHUH P,
obmas popMmya,

22 HOMeHK(J?Iaiyga, 3JIEKTPOHHOE U bubmorexa HOK

https://m.edsoo.ru/68bb6ccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI1, (PU3UYECKHEe CBOMCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmmorexa [JOK

https://m.edsoo.ru/23493a93

24 KauecTBeHHbIC peakinu Ha bubnnoreka [JOK
TPOWHYIO CBSI3b https://m.edsoo.ru/7b1c48da

)5 Crioco0bI nostyueHus u bubnnorexka [JOK
NpUMEHEHNE AIKHHOB https://m.edsoo.ru/a6fValea
Pemenue 3agau: pacu€rsl o

26 YPABHEHUIO XUMHUYECKON bubmmorexa [OK

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

7 Cucremaruzanus 1 000011eHNe
3HAHWH 110 TeEMe
ApEeHBbI: TOMOJIOTHYECKUH Psif,
obmas popmyna,

)3 HOMEHKJIaTypa. JJIEKTPOHHOE U bubnuoreka [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 O€H30J1a U TOIyoa,
ux pU3HYECKUe CBOMCTBA

79 XUMHYECKUE CBOMCTBA apEHOB: bubnmoreka [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

30

XUMHUYECKUE CBOWCTBA apPEHOB:
peakLMy PUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OeH301a

bubmunorexa [JOK
https://m.edsoo.ru/a44alae4d

31

32

33

Oco0EeHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

Penrenue pacu€THbIX 3a7a4 Ha
OTIpEeICIICHUE MOJICKYJIIPHON
(GOopMyIIBI OPraHUIECKOTO
BEIIIECTBA

CriocoObl nostyueHus u
IpUMEHEHHE apeHOB

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/6£717d09

34

I'eneTnyeckas cBA3L MCKOY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPOIOB

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKIIHMN.
Cucremarusanus 1 00001eHne
3HaHUH 110 TEME

36

37

[Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

KameHnHbI# yroib U mpoIyKThI
ero nepepaboTKu

bu6mmoreka [IOK
https://m.eds00.ru/69b3398b

38

Hedtp 1 ciocobs! e€
nepepabotku. [Ipumenenue
IPOJYKTOB MEpepadOTKU HEPTH

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

39

['eHeTrdeckas CBSA3b MEXIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

l'anorenonpons3BoHbIE
YTJIEBOIOPOOB: ANEKTPOHHOE

bubmunorexa [JOK

40
CTPOEHUE; PEAKLIUY 3aMELLIECHUS https://m.edsoo.ru/82b4d759
rajoreta
JleWicTBue 11e0uei Ha
rajoreHIpou3BOHbIE.
41 Bsaumoneiictsue
IUrajJoreHajJKaHoB C MArHUEM U
LIUHKOM
Cucremaruzanus 1 00001eHne
42 3HAHUU MO pa3jien bubmorexa HOK
" P " Y https://m.edsoo.ru/20e89{22
YrieBoaopoasl
43 KonTponbHas pabora no teme bubnuoreka [IOK
"VYrneBonopoibr" https://m.eds00.ru/95¢9¢298
[IpenenbHbIE OTHOATOMHBIE
CIIUPTBL: TOMOJIOTHUECKUH P,
ob611asg hbopMyJiia, CTpOECHHUE
44 MOJIEK ?1) EsoyMe I/ISIp bubmorexa [TOK
Y pHs, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccuukanus, GpuznyecKkue
CBOMCTBaA
XUMHYECKHE CBOMCTBA
45 OpeNEILHBIX OTHOATOMHBIX Eubmiorexa IIOK
et https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco0bI nostyueHus u
46 IpUMEHEHHUE OJHOATOMHBIX Bubmorexa IIOK
p https://m.edso0.ru/484100000000000
CITUPTOB
47 [Ipocteie 3¢upsr: bubnuoreka [IOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c¢788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PUBUYECKUX U
XUMHYECKHX CBOHCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHIIIMKOJb U TIIMUEPHUH, UX

bu6mmoreka [IOK

48
¢du3nveckre 1 XUMHYECKHIE https://m.edsoo.ru/ee4d84aa
CBOMCTBaA
CniocoObI nony4eHus u

49 MMPUMEHEHUE MHOTOAaTOMHBIX bubmorexa LIOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOII: CTPOEHUE MOJIEKYJIbI,
N bubmuoreka [JOK
50 (du3HYEecCKre CBOMCTBA.
https://m.edsoo.ru/2¢ce72618
TokcuyHOCTH peHoIIa
bu6mmoreka [JOK
51 XuMuueckue cBoMcTBa (peHosa
¢ https://m.edsoo.ru/037ca59

5 CriocoObI nostyueHus u bubnnorexa [HJOK
nprUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepuMeHTATBHBIX bubnnorexka [JOK
3a1a4 1o reme "CoupTsl U https://m.edsoo.ru/fd0ced09
denonsr"

54 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HAaHWUH 110 TEME https://m.edsoo.ru/1810cb9b
Anbnerusipl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHHE

55 KapOOHUJIBHON TPYMIIbI; bubnuoreka [IOK

TOMOJIOTHYECKHUE PSIBI, 00IIIast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

AJIBI[CFI/II[BI 1 KCTOHBI:

56 (dU3UYECKHEe CBONCTBA; pEaKIINU buGnnorexa LIOK
-P https://m.edsoo.ru/c887425¢
MIPUCOCTUHCHHS
Peakmuu okucieHus u
57 Ka4eCTBEHHBIC PEaKIIUU buGnnorexa LIOK
p https://m.edsoo.ru/a393baa9
aIILIETUI0B U KETOHOB
58 Crioco6bI nosy4eHus bubnuoreka [IOK
aIbJCTUIOB U KETOHOB https://m.edsoo.ru/520d1¢51
OIHOOCHOBHBIE TIPEICIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYT
HN3oMepHs U1 HOMEHKIIATYpa
60 Ka 6OIfOBLIX KHCIOT I/IXyp bubmmorera [TOK
p 7 https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XUMHYECKHE CBOUCTBA
bu6mmoreka [IOK
61 MPEACIIbHBIX OJTHOOCHOBHBIX
https://m.edso0o0.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOKCTB
6 MYpaBbUHOMN KUCIIOTHI. bubnuoreka [IOK
MHuoroo06pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHACJIOT
OCco0EHHOCTH CBOMCTB:
HETPeACIbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmoreka [IOK
63 TUKapOOHOBBIX,

TUAPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeny BHICIINX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

[ToHsATHE O IPOU3BOAHBIX

bubmuorexa [JOK

64 KapOOHOBBIX KUCIIOT https://m.edsoo0.ru/0d162d9d
CriocoObI mosryueHus u

65 npUMeHeHHe KapOOHOBBIX Bubmmorexa LIOK

https://m.edso0.ru/7c065c9d
KHCJIOT
CnoxHbie d(upHI:

66 TOMOJIOTHYECKHH psiJl, oO1as bubnnoreka [JOK
dbopmyia, u3oMepus U https://m.edsoo.ru/adftfe6d
HOMEHKJIATypa

67 DOuU3nveCcKue U XUMUYECKHUE bu6mmorexa [IOK
cBOiicTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peakuuu, Ha OIpeelIeHue
MOJIEKYJISIPHOH (OPMYIIBI
OpPraHMYECKOTO BEIIECTBA
[IpakTuueckas padbora Ne 3.

69 Pelienne skciepUMEHTAIBHBIX bubnnorexka [JOK
3agad no Teme "Kap6oHoBbIe https://m.edso00.ru/486671fb
KucnoThl. ClioxkHbIE H3PUpHI"

JKupsr: ctpoenne, (?I/IE}I/I‘-I&CKPIG Bu6mrorexa [OK
70 W XUMHAYECKHUE CBOMCTBA
https://m.edsoo.ru/al9c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTaTKU bubnmoreka [JOK
HENPEAETBHBIX )KUPHBIX https://m.eds00.ru/b0331922
KucHoT. JKupsl B IpUpojie

72 Mpu1a Kak COJIA BBICIIUX Buommorexa LHOK

https://m.edsoo.ru/3¢566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

KapOOHOBBIX KUCIIOT, HX
Morolee nercrtaue. [lousarue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOJOB U

bubmuoreka [JOK

73
KHCIOPOACOAEPKALINX https://m.eds00.ru/56790¢c96
OpPraHMYE€CKHUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XUMHYECKUX PEaKIUi

75 Cucrematu3zanus u o0o01IeHne bubnnoreka [JOK
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTHKa

76 YIJI€BOAOB M KJIacCH(pUKaLus bubnnorexka [JOK
YTIEBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHU/Ibl)

Monocaxapuabl: pu3nyecKue
77 CBOMCTBA U HaXOXXJICHUE B bubmmorera [TOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHne TIIIKO3bI, €€
bu6mmoreka [IOK
78 3HAYEHUE B
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIPHOCTH OpraHnu3Ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a 1 JAaKT03a. bu6mmoreka [JOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TCAXaAPUJIOB

20 [Tonucaxapuasl: ctpoeHue bubnuoreka [IOK

MaKpOMOJIeKYJ, (PU3NYECKHE U

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



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

XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds0o0.ru/6216e766
Pemenue pacdeTHbIX 3a7a4 Ha
%) omnpeAesieHue JOJIM BbIX0O/1a bubnnoreka HOK
NPOAYKTa PEAKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETHUECKH BO3MOKHOTO
23 Cucremaru3zanus 1 000011eHNe bubnnorexa [JOK
3HaHUM 1O pasaeny https://m.edso00.ru/08d4364c
KonTtponpsHas pabora o Teme
84 "Kucnoponconepxkariue bubmorexa LHOK
p p " https://m.edsoo.1u/42c6678¢
OpraHUYECKUE COCAMHEHUS
AMUHBL: K1accudukams,
CTpOCHHE MOJIEKYJI, 00IIas
85 q)(f) MyJa I/ISOMeyI/ISI bubmmorexa [TOK
PMYy-Ia, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pu3nyeckue
CBOMCTBA
26 XuMudeckue CBONCTBa bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE aHWJINHA,
87 0COOCHHOCTH XMMHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/39¢d21f1
CBOMCTB aHWJIMHA
CriocoObI nostyueHus u
88 nprUMeHEeHHe anupaTHIeCKIX bubnmorexa LIOK
p https://m.edsoo.ru/eal38763
aMHUHOB
29 AMUHOKHUCIOTBI: HOMEHKJIaTypa bubmuorexa [JOK

U u3oMepus, Gu3nvIecKre

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOENbHBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT

XUMHYECKHUE CBOMCTBA
aMUHOKHCIIOT, UX

bubmunorexa [JOK

90 OHMOJIOTHYECKOE 3HAUEHUE
https://m.edsoo.ru/77df705a
aMuHOKHuCIOT. CHHTE3 U
TUAPOIIU3 TSN THIOB
o1 benku kak npupoaHbIe bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPBI OEITKOB https://m.eds00.ru/429¢9899
bubmuoreka [JOK
92 XHUMHYECKHE CBOMCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiie
TEeTEPOLUKITNIECKUE
93 coennuennsd. HykienHoBele Eubmorexa ITOK
g s https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosornueckas poib
[Tpaktuyeckas padora Ne 4.
Pemenne skcniepuMeHTATbHBIX
94 3a7a4 1o TemMe bubmorexa [TOK
" A https://m.edsoo.ru/8e3¢c02d1
A3oTcoaepkalime
OPraHUYEeCKHE COCTUHEHUS "
[IpakTuueckas padora Ne 5.
95 Pemenne skciepuMeHTATBHBIX bubnmorexa [JOK
3aga4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/bde3{df6
OpPraHMYEeCKHX COCTUHEHUIN"
KonTtponbHas pabora o Teme
96 "A30TCcoaepIKaIue Bubmorexa IIOK
p " https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCAMHEHUS
97 OCHOBHbIE TOHATHUSI XUMUH bubnmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U METOIbI UX
CHHTE3a —II0JINMEpHU3aITis U
MOJIMKOHICHCALIUS

https://m.edsoo.ru/7aa63ebd

ITnactmaccel. YTunusanusa u

bubmuorexa [JOK

78 nepepaboTKa I1acTuKa ! https://m.edso0.ru/82242¢0f
DacToMepbl: HaTypaJIbHbIN

99 CI/IHTeTI/IIIepCKI/Ie K:;f)qym/l. 1 bubmmorexa [JOK

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

100 HCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cunTernyeckue. [lonumepsr https://m.eds00.1ru/5963a601
CHEIHaIbHOTO Ha3HAYEHUs
[TpakTuueckast pabota No 6.

101 Pemenue skcriepuMeHTANBHBIX | bubnuorexa [IOK
3a1a4 1o teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
MJIaCTMACC ¥ BOJIOKOH"

O06o0011eHNEe U cUCTeMaTH3aIHs

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

OBIIEE KOJIMYECTBO YACOB 110 102

[NPOT'PAMME
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11 KJIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabusie IIpakTnuyeckue
n/n Bcero H3yyeHHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
| Atom. CocTaB aTOMHBIX SJIEP. 1 bubnuoreka [{OK
Xumuyeckui sneMent. M30Tomnsl https://m.edsoo.ru/59c112ee
) CrtpoeHue 371eKTPOHHBIX 000JI04EK | Bbu6moteka [JOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIeCKux 1 bu6nmorexa LIOK
AJIEMEHTOB (s-, p-, d-, f-3IeMeHTHI) https://m.eds00.ru/61294af9
4 Pacrnipenienenue a1eKTpOHOB 110 1 bubnuotexa [IOK
aTOMHBIM OpOUTAIISAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUK aTOMOB
5 3neMeTII{)TOB B OCHO];il)-IOI\?I]II)/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149¢846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOHPUTYpAIIUX HOHOB. | bubnnoreka [JOK
DNeKTpOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuoanueckas cucteMa XMMUYECKUX
7 anemeHToB /1. . MenaeneeBa, CBs3b C 1 bubmorexa HOK
N fl ’ https://m.edsoo.ru/16957c01
COBPEMEHHOW TEOpHUEH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
g XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

MMU TIPOCTBIX U CJIOXKHBIX BEIIECTB MO
rpynmnam u nepruojam

https://m.edsoo0.ru/f8468927
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunoreka LIOK

"nn

pacTBOpEHHOrO BelecTa", "MosipHas
KOHLeHTpauus"

? 10 TeMe https://m.edsoo.ru/8fad2942
Bunsl xumndeckou cBsi3u. MexaHUu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoJIeKyISIpHbIE B3AUMOAEHCTBUS
BaneHnTHOCTb U BaJIeHTHBIE

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

12 IIpenacraBnenHust 0 KOMIIEKCHBIX bu6numorexa LIOK
COCIMHEHMAX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOTo 1

13 HEMOJIEKYJIIPHOIO CTpOeHU. THIb bubnmnorexka HOK
KPUCTAIIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenue 0 KOJUIOUIHBIX bubmmorexa OK

https://m.edsoo.ru/da2¢70e4

pacTBopax
HctrHHBIE pacTBOPHI: HACKIIIICHHBIE U

15 HEHACBIIIEHHBIE, PACTBOPUMOCTb. Bubnmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnnorexa [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemrenue 3aiau ¢ uCnosib30BaHUEM

17 TOHSATHH ""MaccoBas 10JIs bubnuorexa [JOK

https://m.edsoo.ru/785e0ab4
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18 Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

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

20 3akoH u [lepuoauyeckas cucrema bubanoreka [JOK
XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeniecTna.
Mmuoroo6pasue BemecTs"
Knaccudukanusa XuMHUECKUX peakiiui
B HEOPTaHUYECKON M OpraHu4ecKon

21 XUMUHU. 3aKOH COXPAHEHUS MACCHI bubnmnoreka [JOK
BEWIECTB; 3aKOH COXPAHECHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAIICHUS YHEPTUU TIPH
XUMUYECKUX PEAKITUIX
TemnnoBbie 3G HEKTh XUMUYECKUX

22 peakuuil. TepMoxumuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenust no ypaBHeHUSIM

23 XUMHYECKUX PEAKIUHI U buGnnorexa [IOK

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

TEPMOXHUMHUYECKUM yPaBHEHUSIM
CKopocTh XMMHUECKOH peakluu, e€

24 3aBHCHMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanus u katanuzaropsl

25 ['omoreHHbI€ U T€TEPOreHHbIE PEAKIIUU

26 [TpakTruyeckas pabora Ne 1 o Teme bubmuotexa [JOK

"BnusiHre pa3nu4HbIX (PaKTOPOB Ha

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

OO6parumbie 1 HEOOPATUMBIE PEAKITUH.

bu6nmoreka [IOK

27
XHUMHYECKOE paBHOBECUE https://m.edsoo.ru/309529b
[IpakTrueckas padota Ne 2 o Teme
28 "BnusHue pa3nuvHbIX GaKTOPOB HA bubmorexa [IOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHHUE XMMHYECKOTO PaBHOBECHS
DNEKTPONUTHYECKAs JUCCOLUALIHS.
29 CI/IJ‘ILHFI)JG 1 c1a0ble JIEKTPOTUTHI bubmorexa [IOK
P ' https://m.edsoo.ru/5£766bdf
CreneHns Auccoauu
HNonnoe npoussenenue Boasl. Cpena
30 BOJTHBIX ECTBO oB. Bogopo HI)III;I bubmmorexa [OK
A P POB. BONOPOA https://m.edso0.ru/3966ca89
nokazatens (pH) pactBopa
I'maponu3s coneit. Peakium,
31 1} ofeKan ue B pacTBOpax buommorexa [TOK
P n P P https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[TpakTruyeckas pabora Ne 3 o Teme
32 "XUMHYECKUE PEAKIIUU B PACTBOPAX buommorexa [TOK
P B P P https://m.edsoo.ru/2e3daeb0
3JEKTPOJIUTOB
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
33 eakuuu. BaxkHeinme OKUCIUTENU U Bubnmorexa [IOK
peaKttn. https://m.eds00.1u/56226060
BOCCTAHOBUTEIHU
34 MeTto/ 371eKTPOHHOTO (3JEKTOHHO- bu6muoreka [JOK
MOHHOr0) OanaHca https://m.edsoo.ru/fb691387
35 DNEKTPOIN3 PaCTBOPOB U PACILIIABOB bubnmnoreka [JOK
BEIIIECTB https://m.edsoo.ru/93{b97d2
36 Pemrenue 3amay pa3nuyHbIX TUIIOB bubmorexa HOK
&P https://m.edso0o.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmmoreka [JOK
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https://m.edsoo.ru/5afa265d

18 Cucremaru3anus U 0000IICHUE 3HAHUM bubnuorexa [IOK
no teme "XumMuyeckue peakiuu" https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o teme bubnuoreka [JOK
"Xumuueckue peaxuuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HeMeTawIOB B
[lepuoanueckoil cucTeMe XUMUYECKHUX

bubnuoreka [{OK
40 snemenToB JI. . MengeneeBa u
https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHS UX aTOMOB.
®u3nYECKUe CBOMCTBAa HEMETAIIIIOB
ANoTponus HEeMETauIoB (Ha puMepe
41 KHCJIOpoJia, cepbl, hocdhopa u bubmorexa HOK
PO, CEPEL, P https://m.edsoo.ru/ef92c¢91c
yriiepoa)

47 Bopopona: nonyuenue, pusndeckue u bubnmnoreka HOK
XUMHUYECKHE cBOMCTBA. [ uapuabl https://m.edsoo.ru/0aa8f613
l"asiorensl: HaXOXJIEHUE B PUPOJIE,

bubmnoreka IIOK
43 CHOCOOBI OTyUYeHUs], PU3NYECKUE U
. https://m.edso0.ru/4e¢223795
XUMHUYECKHUE CBOWCTBA
I'anorenoBonoponsl. Baxxueiiiue
44 KHUCJIOPOJCOAEPKAIINE COETUHEHUS bubmmorexa [IOK
POACOAEP A https://m.edsoo.ru/6b3255e6
raJIOT€HOB
JlabopaTopHblie 1 IPOMBIIIIICHHBIE

45 CHOCOOBI TOTYYEHHS TaTOTCHOB. bubnnoreka [JOK
IIpuMeHeHue rajnoreHoB U ux https://m.edsoo.ru/6971aca4
COEMHEHMI
[TpakTuyeckas padora Ne 4. Pemenue

but6mmoreka [IOK
46 SKCIEPUMEHTAIBHBIX 3a7a4 110 TEME

"T"anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHeie u
MPOMBIIIUICHHBIE CIIOCOOBI MOTYYCHUS,

bubnunoreka LIOK

47
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHune kuciaopoaa U 030Ha

bubnunoreka LIOK
48 OKcHabl ¥ IEPOKCHUIBI
a p a https://m.edsoo.ru/5¢8816a0
49 Pertenuie 3agau pa3siIn4HbIX THIIOB buGnuorexa LIOK
P https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKACHHUE B IPUPOJC,
P pup bubnunoreka LIOK
50 CHocoObI MOTyUYeHUs, PU3NYECKUE U
. https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBogopon, CynbPuanl
POBOAOPOA, CybhHA https://m.eds00.ru/7¢875999
Kucnopoacoaepxaimme coeTuHSHUS
52 cephl gCO6eHHIz)CTI/I CBOWCTB CEpHOU bubmorexa HOK
PBI- p https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[IpakTnueckas padora Ne 5. Pemenue
bubmnoreka IIOK

53 AKCTIIEPUMEHTAIIbHBIX 3a71a4 110 TEME

" . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeMHEeHUs
A30T: HaxX0XJAEHUE B IPUPO/IE,

54 CIoCcOOBI MOTyYeHusl, PU3nIecKne u bubnmnoreka [JOK
XHUMHUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaepxkamme coeTuHECHUS

55 azora I())co6eHI£)OCTI/I CBOMCTB a30THOM bubmmorexa [OK

) https://m.edsoo.ru/e2965afe
KHCIIOTBI
56 IIpumeHeHne a30Ta U €ro COEIMHEHUM. bubmuotexa [JOK

A3OTHBIE yA00peHHS

https://m.edsoo.ru/129£5059
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docdop: HaAXOKIEHUE B IPUPO/IE,
CIocoOBI MOyYeHHUsI, PU3nIECKHe u

bubnunoreka LIOK

57
XUMUYEeCKHe cBoricTBa. Dochuasl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl dpocdopa,

58 docdo c((i)) e(bxcz ue Kucinotel. Conu bubmorexa [IOK

P I\E prRatll ' https://m.edsoo.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Tpumenenne pocdopa u ero bubnuoreka [IOK
coequHeHi. DocdopHbIe YI00peHUS https://m.edsoo.ru/a218070a
[IpakTuueckas paborta Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTATIbHBIX 33124 0 TEME
https://m.edsoo.ru/8175ac3f
"A3o0t 1 pocdop u ux coenuHeHU"
Yrnepos: HaxokIeHUE B IPUPOJIE,

61 aJIOTPONHbBIE MOAU(DUKALINY; bubnmnorexka HOK
(du3nuecKkre U XUMHUYEeCKHE CBONCTBA, https://m.edsoo.ru/1eb191%e
MIPUMEHEHNE
Oxcup yriepoaa(ll), oxcu

62 e ]:)ya(l\?) r(on)bHaﬂ K)I/IICJ'IOTa ueé bubmmorexa [TOK
YHIEpon 24 https://m.edsoo.ru/dba58adf
conu

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB brbmorexa OK

At p https://m.eds00.ru/6029b609
KpemHunii: HaxoXAeHUE B IIPUPOJE,
64 cfoco6m oJT qelilm (pmnzecl;x:lle u Bubmmorexa [IOK
Y . https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemausi(IV), kpemaneBas bubnmnorexa [JOK
KHCJIOTA, CUJIMKATHI https://m.eds00.ru/3170e7b1
bubnunorexa LIOK
[IpumeHeHre KpEMHHUS U €ro
66 https://m.edsoo.ru/393cdacO

coeguHeHnil. CTEKI0, €ro moJiy4yeHue,

https://m.edsoo.ru/5823cefb
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BUBI CTCKJIA

67 Pemenue 3aga4 pa3nuyHbBIX TUTIOB bubmorexa HOK
Aap https://m.eds00.ru/b624801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o teme "HemeTtamnsr" https://m.edsoo.ru/6e864db5
69 KontponbHas paboTa mo teme bubnmnoreka HOK
"HemeTamanr" https://m.eds00.ru/d0484¢76
70 AHanus pe3yabTaToB KOHTPOJIbHON Bu6mmoteka [JOK
paboThI, KOPPEKITUS OMHNOOK https://m.edso0.ru/2b7¢9510
ITonoxxeHre METaIIOB B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
bubnunoreka LIOK
71 31eMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.eds00.ru/9839¢c16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mume guznueckre CBOMCTBA
bubnmorexa LIOK
72 MetasuioB. [I[puMeHeHne MeTanioB B
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CnnaBsl MetasuioB. Kopposust bubnnoreka [JOK
METAJIOB https://m.edsoo.ru/42b872¢3
74 Pemenue 3a1ay pa3aMvHBIX THIIOB bubmorexa HOK
A&TP https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUHN Psijl HATTPSHKEHUI
75 MCTMEOB Oo6mue cnopco6bl H(I;)JI YeHUS bubmmorexa TIOK
' Y https://m.edsoo.ru/94eb377a
METaJIIOB
OO6mras xapakTeprucTuka MeTauioB [A-
76 rpymms! lleprpoauyeckoi cucTeMsl bu6nuorexa [IOK

XUMUYECKUX IeMEHTOB. Harpuii u
KaJIMii: oiyyeHue, Gu3nuecKue u

https://m.edsoo.ru/e12¢26b3
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XHUMHUYCCKUC CBOfICTBa, IIPUMCHCHUC
IIPOCTBIX BEIIECCTB U UX COC,Z[I/IHCHI/Iﬁ

OO6mmas xapakrepucTuka MetamioB [1A-
rpynmsl lleprpoauyeckon cucTemMsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u

bubnunoreka LIOK

77 KaJIbIMIA: IOJTy4YeHue, PU3nuecKue u https://m.edsoo.ru/7¢3e49¢c0
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

73 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubnuoreka [IOK
yCTpaHEHUA https://m.edsoo.ru/c74bfae9

79 AnroMuHuil: nonyyeHue, Gusndeckue u bubnuoreka [IOK
XUMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.eds00.1ru/0e79b266
AmdorepHbIe CBOMCTBA OKCHA U

20 TUAPOKCHIA aJIFOMUHHS, bubmnoreka IIOK
TUIPOKCOKOMIIJIEKCHI aIFIOMUHUS, UX https://m.edsoo.ru/5d12d318
IIPUMEHEHNE

81 Pemenue 3an1a4 pa3nuyHbIX TUIIOB
IIpakTruyeckas padora Ne 7. Pemenue

82 JKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmmorexa LIOK
" " https://m.edsoo.ru/27a4af43

MerTansl IJ1aBHBIX MOATPYIIT

OO11ast xapakTepuCTHKa METaJIIOB

23 nobouHsIX noarpymni (b-rpymm) bubmuoreka [IOK
[Tepuoanueckoit CUCTEMbI XUMUYECKHUX https://m.edsoo0.ru/610d7431
AJIEMEHTOB
Du3nyecKknue 1 XMMHUYECKHE CBOMCTBA

84 XpOMa U €ro COeAMHEHUH, UX bubmmorexa TIOK

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

IIPUMEHEHNE

85 Baxwuelime coelMHEHN Maprasiia. but6mmoreka [IOK
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IlepmaHranar xanus, €ero
OKHCJINTEIbHBIE CBOWCTBA

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

duznueckre 1 XUMUYECKHE CBOMCTBA

86 ’Kenesa u ero coenunennii. [lonyuenue bubmmorexa LOK
a ’ Y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUJIaBOB Kelie3a
duznyeckue 1 XUMHUECKHE CBOIICTBA
87 MEIU U €€ COeTUHEHUN, NX Bubmiorexa OK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusnueckue U XUMHUYECKHE CBOMCTBA
28 IIMHKA ¥ €r0 COCAUHEHUN, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
ITpakTryeckas padora Ne 8. Pemenue
bubmnoreka IIOK
89 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
" " https://m.edsoo.ru/abe352ea
MerTannsl TOOOYHBIX TOATPYIITT
90 Pemenue 3amay pa3sInuHBIX THIIOB bubnmorexa OK
p https://m.edso0o0.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3aI1s
91 U3YUYEHHOT'0 MaTepuaja II0 TeEMe bubnmorera OK
" Y " P https://m.edsoo.ru/e91{e975
Mertamnsl
9 KonTponbhas pabota no teme bubmuoreka [JOK
"MeTtamner" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJbTaTOB KOHTPOJIBHON bubmuoteka [OK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHnu
94 YCTOMYMBOTO pPa3BUTHUS YEJIOBEYECTBA. bu6nuorexa [IOK

ITonsatue o Hay4YHBbIX MCTOAAX
ncciacaoBaHus BEIICCTB

https://m.edsoo.ru/080fe 110
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Hayunbie npuHUIHUITBI OpraHU3aluu
95 XUMHUYECKOTO MMPOU3BO/ICTBA. | bubnmoreka [JOK
[TpombInIEHHBIE CITOCOOBI TTOTYYSHUS https://m.edsoo.ru/2e45a44f
BaXKHEHIIINX BEIIECTB
XHUMHYECKOE 3arpsA3HEHUE
96 OKPY>KaIOIIeH Cpeibl U ero 1 bubmmorexa LIOK
Py o e https://m.edsoo.ru/9f11bf51
MOCTECTBUS
97 XUMUA U 300POBBE YEIOBEKA. 1 bubanoreka [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso0o.ru/a6552721
08 Xumusa iy, Poas XumMuu B 1 bubnunoreka LIOK
oOecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernaeckne u napdroMepHbie | bubmmoreka [JOK
cpeacTtsa. beitoBas xumus https://m.edsoo.ru/da42d5a9
X¥MHS B CTPOUTENBCTBE. BakHemme
100 CTPOUTEIbHBIE U KOHCTPYKITHOHHBIS 1 bubmmorexa LIOK
P TPYEH https://m.eds00.ru/61¢69003
MaTepHuabl
XuMUs B CEIBLCKOM XO35IHCTBE.
101 Oprannyeckue 1 MUHEpAJIbHbIE 1 bubmmorexa LIOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3anus 1 0000IICHUE 3HAHUH 1 but6mmoreka [IOK
110 TEME https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






