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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TNOJIOKEHU «CTpaTernn pas3BuTUs BOCIHMTaHMS B Poccuiickoil
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJanTayy UX K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHu3anusx mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJJHOM U3 IPUOPUTETHBIX JUCLMILUIMH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e uH(POPMALIMOHHO-METOUYECKAs, peaau3anusi KOTOpoil olecredynBaer
MOJlyuY€HUE NPEJCTaBICHUS O UeNsIX, COJIEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTeIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HTOTOBOH arrectaud B (GopMe E€IUHOrO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yriayOGn€HHOTO U3yUeHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpeneneHue W CTPYKTypPUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
Marepuana ¢ y4€ToM JIOTUKH TMOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4EHHUs IIpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io Bcem Ha3BaHHBIM TO3UIMSAM B IpOrpaMMe MO XUMHUHU MPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpA €ro BapHATHBHOM COCTABJISIONIEH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nudpepeHIMpoBaHHOTO OOYYEHHS HAa YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX U OPraHU3aALMUAX CPEIHEro MpodecCHOHATbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIETYIOUIEr0 MOJIYYSHUS] XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBannii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPEIHETO O00IIero o0pa3oBaHUs
U3yyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOMmMEHHBIX  CIOCOOOB  JEATEIHLHOCTH, HWMCIOIMINX  MEXIUCIUTINHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3alMMd COJAEPKAHMSI ITUX KYpCOB B IpOrpamMMe IO XHMHUHU 3a OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOn€éHHOM YpOBHE H3y4YEHHs MpeaMera obOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUM, paCCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUECKOW KUHETHUKU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX M3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpOLEccax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kxypce opranmdeckodl XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUI yaenseTrcs oco0oe BHUMaHKWE BOpPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHUS JIJIsl KJIACCOB ONpPEAeIEHHOTO Tpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJEpPKaHUM IperMeTa JUIsl KJIacCOB XUMHUKO-(PU3N4YecKoro mnpoguius 0osblioe
3HaYeHHe OyIyT UMETh 3JEMEHThl yueOHOro Marepuaina mo obmei xumuu. [Ipu
U3y4YeHUU TMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMHUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJisipHas Teopusi B (PU3MKE), 3aKOHbI COXPaHEHHUs



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

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXKHOCTh Al Oosee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCIJIOTBI U Apyrue. IIpu 3TOM 3HaHMS O COCTaBE M CBOMCTBAax IPEICTABUTEINICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIbITa PAKTUYECKOTO MPUMEHEHHUS HAyUHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTka» U «Pycckuil sSI3bIK U IUTEPATYPAX.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YIIIyOJEHHOM YypOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  PEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEeBOW 0€30MacHOCTH, B Pa3BUTUHU
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAMX B OCHOBE XUMMUYECKOU
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIICPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKHX 3HAHUU I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIMI SKOJIOTUYECKON 0€30MacHOCTH MOCIICICTBUM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHUS YMEHHUW OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMNA LETOCTHOM CHCTEMbl CPEIHEro oOmiero o0pa3oBaHUs MPU WU3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
npUOOPETAIOT TaKue 1eNU U 3a1a4H, KakK:

BOCIMTaHWE YOEKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW IPHUPOIBI,
YBOXCHHS K TMIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (DOPMHpPOBAHWE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEUECKUX IICHHOCTEH;

pa3BUTHE IMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYATBLHBIX H TBOPUYCCKUX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH W HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIBTYphI, IPHOOPETEHUE OIbITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO01Iee 9uCIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHHUS XUMHUH Ha YTIIyOJICHHOM
YPOBHE CpemHero obmiero obpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHUYECKUX COCAMHEHMSIX. TUIlbl TUOpUIM3AMK aTOMHBIX OpOuTaei
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
opranuueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJEKYJ. 3JHAYEHHE TEOPUU CTPOCHUS
OpPraHUYeCKUX COeAVMHEHUU. MOoJeKyasipHble U  CTPYKTYpHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Buuabl u30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o kinaccupUKalMK OpraHuyeckux BewiecTB. llonsTHe o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpPTraHUYECKUX peakiuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OIBITHl MO MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB NPU HArpeBaHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsizb. dusmyeckue cBoOMCTBaA
QJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEaKUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTAaH, UKJIOreKCaH) HUKIoankaHoB. CrocoObl MOJydeHus U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, Sp*-
ruOpUIM3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsI3u. CTPyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHUs, 3aMEIICHUSA B O-IIOJI0KECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. llonumepuzanus
CONpPsKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKaIUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHYECKME  CBOMCTBA:  pEaKUWH  NPUCOCIWHEHHUsA, JUMEpU3aluud U
TpUMEpHU3aluH, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMysa, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaAuKalle, PEAKLUNUHA NPUCOECAUHEHUs, OKHUCICHHE I'OMOJIOIOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupona. [lomumepusanus cruposna. CriocoOsl NOTyUYeHHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHN), pUPOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOTPYyIIy, LIHAHOTPYMIY,
amuHOrpynmy. /JleficTBue Ha TaJIOT€HIPOM3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHHKE M TPU CHUHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa ME€pMaHraHaTa KaJjids, B3aUMOJICHCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3YUYEHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KoJulekuusMu «Hedpts» u «Yromby», c
oOpasllaMM  TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJIEBOJOPOIOB U FaJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MoJekya (Ha mpumepe
METaHoJIa W J3TaHojda). ['oMonormdeckuit psa, oOmas dopmysa, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHMYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAbL W riaulepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHue o MexaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMellCHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMeHKJIaTypa. (Du3MUeCKHE CBOMCTBA allbJIETUAOB U
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NIPEJENIbHBIE KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepUPUKANM, PEAKIUU C YYaCTHUEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX M aPOMATHYECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl MOMyUeHUs! U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. I'oMonoruueckuil psna, oOmas Gopmyna, u3oMepus u
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeNeNbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, I1-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA M HaXOXxAeHUE B npupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTeH W Hemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYecKne CBOMCTBA Kpaxmana M LEJUIIOIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEeakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



DKCIIEpUMEHTAJIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MPEBpallCHUN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYECTBEHHBIC PEAKIIMU Ha aibJAeTHbl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAIBHBIX 3aAa4 no temaM «ChupThl U
dbenomwly, «KapooHoBbie KHCIOTHI. CII0KHBIE YPUPHDY.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHuYecKue Mpou3BOAHbIE aMMuaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE TEPBUYHBIX AMHHOB C a30TUCTOW KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJse aHminHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHWIMHA. KauecTBeHHBbIE peakiud Ha aHwIUH. CrocoOb
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lonydyeHue aHuiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHUCIOT Kak aM@OTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTPYKTypa OenkoB. XHUMHUYECKHE CBONCTBA OENKOB: THUAPOJIU3, JEHATypalusi,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepxaliue OpraHUYeCKHUe COCTUHCHUS u «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[Tomumepuble Mmatepuansl. [lmactmaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

Bonokna: HaTypasbHbIe (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAIICHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS I10
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHMYECKOTO0 COeAUHEHHS 1Mo Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOIYKTOB
peaklMu W/WIM HCXOJIHBIX BEILIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIyYEHUs], ONPENEICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EH NMPU U3YYEHNH OPTaHUYECKON XWMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX EeCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIIOJACHUE, H3MEPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3UUECKHE BEJIMYMHBI, €IWHULBI U3MEPEHUS, CKOPOCTb, SHEPIHUS,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



doTtocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMHYeCKU 3nemMeHT. M3otonel. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
J.UN. Menneneera. CBA3b NEpUOANYECKOrO 3aKOHA U [leproanueckor CHUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.11. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KpatHeie cBsi3u. BomgoponHas CBs3b.
MexMoneKysspHble B3aUMOEHCTBHS.

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

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAnHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO ~ CTpOE€HHUA.  THUmbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunublie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIBLHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakuuu. KaTanus n katanu3aTtopsl.

OOpatuMble U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHSI W BOCCTAHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHUsS BEIIECTB W WX MPEBpAILCHUI:
pa3lioKEHHUE TMEPOKCUJA BOJAOPOJa B NPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUu U TOJIOKEHUE XUMUUYECKOTO
paBHOBECHSL.

Heopranuuyeckast xuMmusi.

[Tomoxenne HemeraiwuioB B llepmogmueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHS HEMETAIOB (Ha MpUMEPE KHUCIOPOaa, CEphl,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckne M XUMUYECKHME CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxknenue B mpupoje, crnocoObl MOodydeHus, (U3NYECKUEe U
XAMHUYECKUE CBOMCTBA. [ anoreHoBogopobl. BaxHenmme KUCIopoIcoIepKalmne
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMUYECKHE CBOWCTBA M NMPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoicTBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceprl(V1). CepHucras u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTU CBOICTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTU CBOMCTB a30THOM KUCHOTHL. [Iprumenenue a3ora
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoXIeHHWE B IpUpoAE. AJUIOTPONHbIE  MOIU(PUKALIIY.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogom. Okcua yriaepoaa(ll), oxcun yrmepona(lV), yronbnas kucimora u eé€
colii. AKTUBUPOBAHHBIA YyTroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIpriMeHeHre MpOCTBIX BEIIECTB, 0OPa30BaHHBIX YTIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeneHue KpeMHus U ero coeAnHeHuil. CTEKI0, €ro NoJy4YeHNne, BUJIbI CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnueckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampsbkeHui  MetamwioB.  OOImuMe  CrocoOsb
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX 7dyeMeHToB. Hatpuil u kanuii: mnomydyeHue, ¢(U3MUYECKUE U
XUMHUYECKHE CBONCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COSAUHEHUM.

Obmas xapakrepuctuka metauioB |IA-rpynmer [lepuoguueckoit cuctembl
XUMHUYECKHX JJIEMEHTOB. MarHuii W KajublUi: TMoOJlydeHue, (u3nYecKue u
XUMHUYECKHUE CBOMICTBA, NPHUMEHEHHE MPOCTBIX BEIIECTB M HX COEIUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUIL: TIoNTydYeHue, pu3ndeckre 1 XMMHIECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILUIEKCHI A TFOMUHHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUpbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

du3nYeCcKrne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coeauueHuil. [lomyuenne u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA HMHKA, THAPOKCOKOMILUIEKCHI HMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHs] BEIIECTB M WX MpEeBpalleHUIl:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCIIOPOAE, H3y4YEHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKE€J€3a C PacTBOPAMM KHCIIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«T"anorenbr», «Cepa u e€ coeguHeHUsD», «A30T U (pochop U MX COCAUHEHUD,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl HOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAy4YHbIX METOJax II0O3HAHHWS W METOAOJOTHMH HAYyYHOTO HCCIEIOBaHUS.
Hay4Hble NpUHIMITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CIIOCOOBI MOIYYeHUSI METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpeabl M €ro MOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT © 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XYMUs THIIKA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBku. Ponb xumuu B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

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

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

XuMHs B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaJIbHbIC YI00pEHMUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuaisl 1iis 31eKTpoHUKU. HanoTexHoIOTNH.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYEeCcTBa BEIIECTBAa) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pPacTBOpa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKOM XUMHUM B 11 Kiacce ocylIECTBISETCS Yepe3 UCIIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KIACCU(PUKALUS, MEPUOJAUYHOCTh, HAOIIOICHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJlO, OOBEM, arperarHoe COCTOSHHE BEIIECTBAa, WACAJIbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

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

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

TexHOorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIIIEHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npeaaparoB, IMPOU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJaronMMHUCS POCCHUHCKONH T'paXTaHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IEJIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JEATEIbHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUSI 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

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

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUHM YYEOHBIX U MMO3HABATENIbHBIX 3aJ1ay, BHITIOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  MOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHHs C BellecTBaMU B  OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Yy4YyacTHE€ B PEIICHUM MPaKTUYECKUX 3aaad
COI[MAJILHOM HAIMPaBJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyJAa U pe3yjbTaTaM TPyJOBOU EATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IEI€CO00PA3HOT0 OTHOLICHHS K MPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTIDKCHUNW XUMHH  JISI
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHUCTBAN U MPEIOTBPAILAT UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM I1EJTOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTHYECKOMW HAMNpaBICHHOCTH U Ba)XXHOH poOJM B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, O0eCreYeHN U
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJTy4aeMbIe 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHHUN OKPYKAIOIIETO MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

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

MHTEpeca K 0OCOOCHHOCTSM TpyJAa B Pa3IMYHBIX cepax mpodhecCuoHaTbHON
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTEJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHMN MPUEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

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

yCTaHaBJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HMCIOIB3YEMbIE B XMMUKM CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MNPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMyIIMpOBaTh LIETHN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TMPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHUpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UHOpManuu (Hay4dHO-
MOMyJIipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUNBOCTb;

dbopMyIHpoOBaTh 3aMPOCHl U MPUMEHSTh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMabHYIO  (OpMy  MPEICTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHH, BBICKA3bIBATh UIeU, OPMYIIMPOBATH CBOU MPEIJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON PabOThI MO MCCIEJOBAHUIO CBOWCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHWHW YUYeOHBIX M HCCIICIOBATEIIbCKUX 3ajad, BBIOMpaTh HamoOolee
3¢ dexTUBHBIN Ccrnoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISITh CAaMOKOHTPOJIb JEATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPE/IMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MTPOTPAMMBbI 110 XUMHH Ha YTiIyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, UHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHCHUIO 3HAHWM B PA3IUYHBIX y4eOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
M3y4CHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBON 0€30MMaCHOCTH, B Pa3BUTUN MEIUITMHBI, CO3IaHUHA HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOINE TOHATUS — XUMHUYECKUH dJIEMEHT, aTOM, SAPO U dJIEKTPOHHASL
obojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, CTETICHh OKUCIICHHS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIICPOIHBIA CKEIET, GyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHCIIOPOJ- M a30TCOJEPKAINE OPTaHUYECKUE COSAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJISIDHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOSHUS OPTaHUYECKHX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHYCCKUX SIBICHHM; MPEICTABICHUS
O MEXaHW3MaxX XWMUYECKHX pEeaKIUui, TEePMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYTI aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTsl | u Il pona);
(baKTOJOTHYECKHUE CBEJCHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHUH U OE30MaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIA, TePEePabOTKN HEPTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS MPH
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

HCITIOJIb30BATh XUMUYECKYI0O CUMBOJIUKY JIJISI COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYJT OPraHUICCKUX
BEIECTB;

COCTABJISITh YPABHEHUS XUMHYECKUX PEAKIIMA W PACKPHIBATh WX CYITHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TMOCPEJICTBOM  COCTABJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



W3TOTABIMBATH MOJEI MOJIEKYJI OPTAaHUYCCKUX BEIIECTB JJIS WILUTFOCTPAIIHH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAILHBIC HA3BAHUS IS OTIEIBHBIX
MIPEACTAaBUTEIICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWJINH, JTUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

COPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIGHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIIOJIOKCHHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPTaHMYECKUX BEIIECCTB: AJIKAHOB, IUKJIOATKAHOB, AJIKCHOB, aJTKaINCHOB,
QIKWHOB, apPOMAaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJEeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIINX XHMHYECKHUX PEaKIUid C MCIOJb30BaHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUH OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOW CBSI3U (G- M 7-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIIMI0, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyYCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TMO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pPEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKHU I1eJIeCO00Pa3HOTO TIOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBbS, OKPY KAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokazareis [1J1K;

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

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABIEHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HaydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOU 3a1auei.



11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIICYCHUU yCTOMYUBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS U OOIIEH KyJbTYphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMUYCCKHM OBJIEMCHT, aToM, SJIpO aroMma,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKAsl pEIIETKA, XUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECUE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOJIUTHUECKON NHUCCOLMALNU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUU SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIlME B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HAJMOJIEKYJIIPHOM  YpOBHSX; MPEJCTAaBICHUS O MEXaHU3MaX XUMHUYECKHUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHWU U OE30MacHOM
UCITIOJIb30BAaHUU BAXKHEHIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yYCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIUME MOHITHUS MpPU
ONMCAaHWUN HEOPTaHWYECKUX BEIIECTB U UX MPEBPALIEHU;



c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 110 UX COCTABY, XMMUUYECKUE PEAKIINH 110 Pa3IMYHBIM IPU3HAKaM (UHUCITY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPHOJNYECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XWMHYECKHX 3JIEMEHTOB IIE€PBOrO—YETBEPTOTO MEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOIYypPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

chOpPMHPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX pEeaKUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEeaKkuin
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUICKCOB IIMHKA W aTIOMHUHHS);



c(OPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS O] BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (PeasIbHbI U MBICJICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJIIPHASI KOHIICHTPAIUs»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpWMECH); JOIM BBIXOJA MPOAYKTa PEaKIHMH;,; OOBbEMHBIX OTHOIICHUUN
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbID HWHAMKATOPOB, HM3YYEHUE BIUSHUS
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemertamnsy) ¢
COOJTI0/IEeHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00OpPaTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh I€Jdb HUCCICAOBAHUS, MIPEACTABIATh B
pasnu4HON (GopMe pe3ybTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOpMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBLI OPraHHMYeCKOH XUMHH
IIpenmeT opranmdeckor XuMun. Teopus http://school-
ped p ’ P collection.edu.ru/collection/chemistry
1.1 CTPOCHUS OPTaHMYECKUX COSAMHEHUH A. 8 0 0
EcTecTBeHHO-HayuUHbIE
M. bytneposa
SKCTIIEPUMEHTHI:
1.2 Brmmonnenune 3amanuii EI'D. 2 0 0 https://chem-ege.sdamgia.ru/
Tect o Teme: "CTpoeHue u
1.3 P , 2 0 0
KJIacCU(PUKAILIMS OPTaHNYECKUX BEIIECTB
Hroro no paszneny 12
Pa3nea 2. Yriesogopoasbl
ttp://www.chemnet.ru I'azeta
«XUMUA» U CAUT I yUUTENS « 51
UJTy Ha YPOK XHUMHH
http://him.1september.ru Ennnas
21 Hpe,Z[CJ'IBHBIe YIJICBOAOPOAbl — AJIKAHBI, 5 0 0 KOJUICKIIUS ]_IOP: Hpe}IMeTHa;[
' UKIOATKAHBI KOJUIEKITHS « XUMUST)
http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HbIE
SKCHEPUMEHTHI:
HenpenenbHble yTriIeBOAOPOALI: aJIKCHEI,
29 pea Yy A0POI 14 0 1

AJIKaAUCHBI, aJIKNHBI



http://school-collection.edu.ru/collection/chemistry
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2.3 ApomaTudecKkue yrieBogopoabl (apeHbl) 8
94 [IpupoHbIE HICTOYHUKH YTJIEBOIOPOI0B 4
' U UX mepepadboTka
2.5 ["asioreHnpoOn3BOAHBIC YTIEBOAOPOIOB 4
Pemenue 3amau Ha onpeneneHue popmyn .
2.6 A pelt opwy 2 https://chem-ege.sdamgia.ru/
OpraHUYECKUX BEIIECTB
Pemenne 3amau Ha onpeneiieHue Gopmyin .
2.7 A e bopmy 1 https://chem-ege.sdamgia.ru/
OpraHUYECKUX BEIICCTB
Brmonnenue 3aganue EI'D no teme .
2.8 " I,I, 2 https://chem-ege.sdamgia.ru/
YTIeBo0pOAbI
I'enernyeckas cBSI3b yII€BOJOPOIOB. .
2.9 Y HOPOs . 2 https://chem-ege.sdamgia.ru/
Ocy1iecTBIICHHE 1IETIOYEK MPEBPAIICHUH.
2.10 Tect no Teme "YrneBogopoast". 2
Hroro no pazneny 44

Pasnen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust

3.1

Cruprel. ®eHon

11

ttp://www.chemnet.ru T"a3eta
«XUMHS» U CAUT ISl yUuTeNs « 51

Uy Ha YPOK XUMHW»
http://him.1september.ru Ennnas
xosuekuus L{OP: [Ipenmernas
KOJUIEKLUS «XUMHUD)

http://school-
collection.edu.ru/collection/chemistry

EcrecTBeHHO-Hay4HbIE

OKCIICPUMCHTBI:

3.2

Kap6OHI/IJIBHI>Ie COCANHCHUA. aJIbACTUAbI
1 KeToHbl. KapOOHOBBIE KUCIIOTHI.
Crnoxnsie a¢upsbl. Kupbl

21

ttp://www.chemnet.ru T"a3eta
«XUMHS» U CAUT IS yUUTENS « 51

UAY Ha YPOK XUMHUUN



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/

http://him.1september.ru Exunnas
kosuekius LOP: I[lpenmeTtHas
KOJUIEKIUSA « XUMUSI»

http://school-
collection.edu.ru/collection/chemistry

ECTCCTBCHHO'H&Y‘IHHC

SKCTIIEPUMEHTHI:
3.3 VriaeBoasl 9
34 Pemenue 3ampau o reme "Cruptsl u 5
' denosr"
35 Pemenne 3agad mo teme; "Anbaeruasl U 5
' KETOHBI"
36 Pemenue 3amau o reme: "KapOoHoBbIe 9
' KHUCJIOTHI, 3(UpBI, KUPHI"
O000111eHIE U CHCTEMATH3aIlUs 3HAHUI
3.7 o Teme: "Kucnopoaconepxaiiue 2 https://chem-ege.sdamgia.ru/
coequHeHHs"
38 Tect no Teme: "Kucnopoaconepxaiine 9
' coequHeHUs".
Hroro no pazneny 51

Paznen 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

4.1

AMUHBI. AMUHOKHUCIIOTHI. benku

12

ttp://www.chemnet.ru I"azeta
«XUMUS» U CAUT IS yUUTENS « 5]
Uy Ha YPOK XUMUM
http://him.1september.ru Ennnas
kosuekius LOP: IlpenmeTHas
KOJUICKIUS « XXMM
http://school-



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
https://chem-ege.sdamgia.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

Pemenne PpaCUYCTHBIX 3aJa4 I10 TEME:

collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HbIE

SKCIICPUMCHTBI:

4.2 " " 3 https://chem-ege.sdamgia.ru/
A3oTcozepKale coeIMHEHUS
Pemenue nenoyek npeBpameHuii no .
4.3 " N peBpatl " 2 https://chem-ege.sdamgia.ru/
Teme:" A30TcozeprKaliue COeTMHEHMS
Brinonnenue 3aganuit EI'D o teme: .
4.4 " 8 " 2 https://chem-ege.sdamgia.ru/
A3oTcoaepkaime CoeTMHeHus "
Htoro no pazneny 19
Pa3pnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS
ttp://www.chemnet.ru I"azera
«XUMUA» U CAUT I yUUTENS « 5]
Uy Ha YPOK XUMHUU
http://him.1september.ru Exnnas
5.1 BBICOKOMOEKYJIIIPHBIE COEUHEHMS 6 xonnexus HOP: Tpemernas
KOJUIEKIIUS « XHUMUS
http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HbIE
SKCHEPUMEHTHI:
Hroro mo pazueny 6
Pasnen 6. PezepBHoe Bpemsi.
6.1 PesepBHOE Bpemsi. 4
Hroro 4
OBIIEE KOJIMYECTBO YACOB 110 136



http://school-collection.edu.ru/collection/chemistry
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
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http://him.1september.ru/
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[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3iesioB  TeM

KoaunuyecTBO 4acoB

duekTpoHHbIE (LM (pPOBbLIE)

Ne i/m Konrposbusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit
1.1 sarort it lepomieckas cctema 9 0 0 https://chem-ege.sdamgia.ru/
XAMUYECKUX diieMeHToB /1. U.
Menneneesa
ttp://www.chemnet.ru I"azera
«XuMuUs» U caT ais yuurens « 51
Uy Ha YPOK XUMUM
http://him.1september.ru Exnnas
12 Crpoenue BemniectBa. MHOroo6pasue 11 1 0 xosnekuust LIOP: Ilpeamernas
BEIISCTB KOJIIEKITHS <« XM
http://school-
collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HbIE
SKCHEPUMEHTHI:
ttp://www.chemnet.ru I"a3era
«XUMHS» U CAUT IS yUUTENs « 51
UJTy Ha YPOK XHUMHH
http://him.1september.ru Ennnas
1.3 XUMHYECKHE peaknuu 19 1 3 KOJUJIEKITUS ]_[OP; HpeI[MeTHa}I

KOJIJIEKITHS « X UMY

http://school-
collection.edu.ru/collection/chemistry

EcrecTBeHHO-Hay4YHBIE



https://chem-ege.sdamgia.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://him.1september.ru/
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OKCIICPUMCHTBI:

14

Brimmoanenue 3aganuii EI'D.

Hroro no pazneny

Paznen 2. Heopranuueckasi Xumusi

2.1

Hewmetasuibl

10
49

31

https://chem-ege.sdamgia.ru/

ttp://www.chemnet.ru I"a3eta
«XuMuUs» U caT ais yuurens « 51
Uy Ha YPOK XUMUK
http://him.1september.ru Exnnas
koJsuekius LIOP: IlpenmeTHas

KOJJIEKIIUA « XUMUSD)

http://school-
collection.edu.ru/collection/chemistry

EcrecTBeHHO-Hay4HbIE

OKCIICPUMCHTBI:

2.2

2.3

Meranibsl

Pertennie 3agau mo reme: "Metamibsl".

23

ttp://www.chemnet.ru T"a3eta
«XUMHS» U CAUT ISl yUUTeNs « 51

Uy Ha YPOK XUMHUUN
http://him.1september.ru Ennnas
xosuekuus L{OP: IIpenmernas
KOJUIEKIMS « XUMUS»

http://school-
collection.edu.ru/collection/chemistry

ECTCCTBCHHO-Hay‘-IHLIC

OKCIICPUMCHTBI:

https://chem-ege.sdamgia.ru/

2.4

Pemrenue 3agad mo reme:
"Hemeramasr".

https://chem-ege.sdamgia.ru/

2.5

T'eneTnueckas cBsI3b B

https://chem-ege.sdamgia.ru/



https://chem-ege.sdamgia.ru/
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http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
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HEOPraHUYECKOU XHUMUMU.

Brinonaenue 3agannii EI'D o Teme

2.6 "MeTauibl 1 HEMETAJUIBI U X 4 https://chem-ege.sdamgia.ru/
coequueHusa".
Hroro no pazneny 72
Pa3znea 3. Xumus u :KU3HL
Metoapl TO3HAHUSI B XUMUHU. XUMUS .
3.1 a 9 https://chem-ege.sdamgia.ru/
U )KU3Hb
Hroro mo pazneny 9

Pa3znen 4. [loBTOpeHHe 0CHOBHBIX BOIIPOCOB HEOPTaHUYECKO XUMMH.

HOBTOpCHI/Ie OCHOBHBIX BOIIPOCOB

4.1 . 4 https://chem-ege.sdamgia.ru/
HGOpFaHI/I‘IGCKOI/I XUMHUHA.
4.2 PeszepBHoe Bpems. 2
Hroro 6
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoubnbsie IIpakTnueckmue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcsl
[TpenMeT 1 3HAUEHHE OPTAHUYECKOM
1 XHMHH, TIPEJICTABIEHNE O MHOTOOOpa3uu 1 0 0
OPraHUYECKUX COCTMHEHUIN
DJIEKTPOHHOE CTPOEHUE aTOMa yIiiepo/ia
2 (ocHOBHOE U BO30YXJAEHHOE COCTOSIHUSA). 1 0 0
BanenTHble BO3MOKHOCTH aToma yriepozaa
XuMHYeckas CBSI3b B OpraHU4ECKHX
3 COeMHEHUsIX. MexaHu3Mbl 00pa3oBaHUs 1 0 0
KOBQJIEHTHOH CBSI3H, CLIOCOOBI pa3phiBa
CBsA3EH
4 Teopus cTpoeHUsT OpraHUYECKUX 1 0 0
coenuHeHuit A. M. bytneposa
Bunpr uzomepun: ctpykTypHas,
5 IIPOCTPAHCTBEHHAS. DIEKTPOHHBIE 1 0 0
3¢ (exTs B MOJIEKYJIax OPraHnYeCcKuX
COeTMHEHNN
[IpencraBnenue o knaccuukanuu u
https://chem-
6 cucrematrueckas Homenkiatypa (IUPAC) 1 0 0 -
ege.sdamgia.ru/
OpraHUYECKUX BEILECTB
7 Knaccudukanus peakuuii B opraHndeckoi 1 0 0 https://chem-

XHUMHHU

ege.sdamgia.ru/



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
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https://chem-ege.sdamgia.ru/

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

10

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

Brimonnenue 3aganuit EI'D. Ypok 1.

https://chem-
ege.sdamgia.ru/

11

Brimonnenue 3aganuit EI'D Ypok 2.

https://chem-
ege.sdamgia.ru/

12

13

14

Tect o reme: " Ctpoenue u
KJIaCCHU(UKALIMS OPTaHMYECKUX BEIIeCTB"
Yook 1.

AJKaHbI: TOMOJIOTHYECKHH psifl, 001as
dbopMyIa, HOMEHKIIATypa U U30MEpHs,
AJIIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

dusnyeckrue U XMMHUYECKHE CBOMCTBA
aJIKaHOB

15

HaxoxneHnue ajikaHOB B IPUPOJIE.
CrniocoOsl nosy4eHus U NpUMeHEHne
JIKaHOB

16

[uxnoankansl: obmas hopmyia,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHHUSI I XUMUYECKHX CBOMCTB, CITOCOOBI
MOJIYUCHUA U MPUMCHCHUC

17

Pemenune pacu€THbIx 3a1a4 Ha
oTpeieTICHUE MOJICKYJIAPHON (OPMYJIBI
OpPTraHUYECKOTO BEIIECTBA 10 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOISIINX B €r0
cocrtas. Cucremarn3anus 1 0000IIeHE



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

3HaHUH 110 TEME

18

AJIKEHBI: TOMOJIOTHUECKHH psiJi, 001ast
dbopMyIia, HOMEHKIIATypa, dJICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.
CrpykTypHas U IIUC-TPaHC-U30MEpHUs
aJIKCHOB

19

20

dusnueckue U XUMUYECKHEe CBONCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa

CriocoOsbl MNOJIYy4YCHHU U IPUMCHCHUC
AJIKCHOB

21

[IpakTuueckast padora Ne 1 o treme
"IlosydyeHune 3TUIEHA U U3YUYEHHE €ro
CBOMCTB"

22

23

24

Pemenne pacu€THbIX 3a1a4 HA
OIpEeIEIEHNE MOJIEKYJIIPHON (POPMYIIbI
OpPraHMYECKOT0 BEIIECTBA

AJKanueHbl: CONpPsKEHHBIE,
U30JIUPOBaHHbIE, KyMYJIHPOBaHHbBIE.
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS

XUMHUUYECKUE CBOMCTBA COIPSKEHHBIX
JTAEHOB

https://chem-
ege.sdamgia.ru/

25

CrniocoObl Mosty4eHus U IpUMeHEeHne
aJIKaJINCHOB

26

AJKUHBI: TOMOJIOTHYECKHH psifI, oO1as
dopmya, HOMEHKIIATypa, IIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI,
(bu3HIecCKre CBONCTBA

27

XMMHYECKHE CBOMCTBA AJIKUHOB



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

28

KauecTBeHHBIE peakiiuy Ha TPONHYIO CBA3b

29

30

CniocoOblI MoTy4eHus U IpUMEHEHUe
AJIKUHOB

Pemmenue 3aa4: pacu€Thl 0 ypaBHEHUIO
XUMHUYECKON peaKInu

31

Cucremarusanus U 0000ILIEHUE 3HAHUN 1O
TEME

32

ApeHbI: TOMOJIOTHYECKUN Psif, 00IIas
dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OCH30J1a ¥ TOTy0JIa, MX (PU3HUECKUE
CBOMCTBaA

33

34

XHUMHYECKHE CBOMCTBA APCHOB: pCaKIINn
3aMCIICHUA

XUMHUYECKUE CBONCTBA apEHOB: PEAKITHH
TIPUCOCTUHEHUS, OKUCIIEHUE TOMOJIOTOB
OeH3oJia

35

Oco0eHHOCTH XUMUYECKUX CBOWCTB
CTHpOJTA

36

37

38

Pemenne pacy€THbIX 3a1a4 HA
OTIpeIeTICHNE MOJIEKYIISIPHOH (popMyIIBI
OPTaHMYECKOTO BEIIECTBA

CriocoObI nostyueHus 1 IpUMEHEHNe
apeHoB

['eneTHuecKas CBSI3b MEXIY Pa3IHIHBIMU
KJIacCaMu YIJIeBOAOPOIOB

https://chem-
ege.sdamgia.ru/

39

Pac4éThl Mo ypaBHEHUSAM XHMHUYCCKUX
peakmuii. Cucremaruzanus u 0000IIeHNE



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

3HaHUH 110 TEME

40

41

[Tpupoausrtii ra3. [lomyTHbie HeTSIHBIC
rasbl

KameHHbIi yroyib 1 IPOIyKThI €10
nepepadoTKu

42

Hedtb 1 ciocoOb! €€ mepepaboTKH.
[IpuMeHeHre TPOIYKTOB MepepadOTKU
HeTH

43

44

45

TI'enernueckas cBI3b MCKAY pa3InYHbIMU
KJ1acCaMH yYIJI€BOAOPOJ0B
raJ'IOI‘eHOHpOI/BBOI[HLIC YTJIIEBOAOPOOAOB:
QJICKTPOHHOC CTPOCHUC, pCaKIIUKU
3aMCIICHUS raJlIor¢Ha

JleWicTBue 1Ienouei Ha
rajoreHnpousBoAHbIe. Bzaumopeiicteue
JIUTAIOreHAJIKaHOB C MAarHUEM U IIMHKOM

https://chem-
ege.sdamgia.ru/

46

Pemenue 3ana4 Ha onpenenenue Gopmyi
OpraHWYECKHUX BEUIECTB. Y POK -
ynpaxHeHue 1.

https://chem-
ege.sdamgia.ru/

47

48

49

Pemenne 3ana4 Ha onpenenenue Gopmyi
OpPraHWYECKHUX BEUIECTB. Y POK -
yIpaxHeHHe 2..

KoHnTpomnpHas paboTa o pemeHuo 3aaaq
Ha ornpenaeneHue Gopmy.

Brmomnenne 3aganuii EI'D o teme :
"VrneBonopoasl". Ypok-ynpaxHeHue 1.

https://chem-
ege.sdamgia.ru/

https://chem-
ege.sdamgia.ru/

50

Brimonaenue 3amanuii EI'D o teme :
"YraeBogopoabl". Ypok-ynpaxxHeHue 2.

https://chem-
ege.sdamgia.ru/
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51

Ocy1ecTBieHHE LIENOYEK [TPEBPALLICHUI 110
teme: "YrieBoaopoabl". Ypok-ynpaxHeHne
1.

https://chem-
ege.sdamgia.ru/

52

OcymiecTBiIeHNE 1IETIOYEK IPEBPAILEHHH 110

teme: "YTieBo0posl". Y pOK-yIpaxKHEHUE
2.

https://chem-
ege.sdamgia.ru/

53

54

CucreMmaru3anus 1 0000IIeHE 3HAHUH 110
pazzeny "YrieBogoposl”

Tect EI'D no teme: "YrineBoaopoast"
Vpoxkl.

55

Tect EI'D no teme: "YrneBogopoast" Ypok
2.

56

57

KonTponbHas pabota mo Teme
"VYrneBomoposr"

CtpoeHnue, knaccudukaiys, HOMEHKIATypa
OJIHOATOMHBIX CIIUPTOB. M3oMepus.

58

59

60

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

CriocoObI nosTy4eHus: 1 NpUMEHEHUs
OJIHOATOMHBIX CIIHUPTOB.

MHoroaToMHEIE CIIUPTHI.

61

62

[Ipocteie 3duphl: HOMEHKIATYpa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

CriocoObI nostyueHus 1 IpUMEHEHNe
MHOT'OQTOMHBIX CITUPTOB

63

DeHO: CTPOCHHUE MOJICKYJIBI, PU3NUIECKUE
cBoiicTBa. TOKCHYHOCTH peHOIa



https://chem-ege.sdamgia.ru/
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https://chem-ege.sdamgia.ru/

64

XuMudeckue cBoiicTBa (heHoa

65

66

CriocoObI MoTy4YeHus U IPUMEHEHNE
denona

[TpakTruueckas padora Ne 2. Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Crupthl U heHonbI"

67

CucreMmarusanys U 0000IEHUE 3HAHUN 10
TEME

68

AJ'II)I{GFI/II[I)I 1 KCTOHBI: 3JICKTPOHHOC
CTpoeHHE KapOOHWILHOM IPyIIIbL;
TOMOJIOTHYECKHUE PSIIbI, 001mas opmyiia,
U30MepHs 1 HOMCHKJIaTypa

69

70

AnbAeruipl U KeTOHBI: GU3NYECKUE
CBOMCTBA; peaKIMy MPUCOCTUHEHUS

Peakiun okucieHus U Ka4eCTBEHHbBIE
pCakiuu AJIbACTUA0B U KETOHOB

71

72

73

Crioco0bI oTy4YeHUs albJACTUIOB U
KETOHOB

OOHOOCHOBHBIE TpeieNbHbIE KApOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOSHUS UX
MOJIEKYT

W3omepus 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHE CBOWCTBA

74

XHUMHUYECKHE CBOMCTBA MTPEAEIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

75

OcoOeHHOCTH CBOWCTB MypaBbUHON
KHCJIOTBI. MHOTO0OOpa3ue KapOOHOBBIX
KHCJIOT




76

77

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apoOMaTHYEeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kucinot. [IpencraButeny BeICIINX
KapOOHOBBIX KHCIOT

[TonsaTne o Mpou3BOIHBIX KAPOOHOBBIX
KHCJIOT

78

79

80

CriocoObI mosTydeHus 1 IpUMEHEHHE
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIJI,
oOuras popmyna, u3oMepust u
HOMEHKJIaTypa

dusnueckue U XUMUYECKHEe CBOMCTBA

3¢upoB

81

Pemenue pacu€THbIxX 3a/1a4: 0 ypaBHEHUIO
XUMHYECKON PEaKLUH, HA ONPECICHUE
MOJIEKYJISIPHOM (OpPMYJIbI OpraHUYECKOTO
BEILECTBA

82

83

84

[IpakTuueckas pabora Ne 3. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Kap6oHoBbie kucnoTbl. CioxHbIe dQUpbI"

Kupsti: ctpoenue, pusndeckue u
XUMHUYECKHE CBONCTBA (THAPOIIN3)
OcoOeHHOCTH CBOWCTB JKUPOB,

COZIEepIKAIIMX OCTATKU HENPEICIIbHBIX
YKUPHBIX KUca0T. XKupsl B npupoae

85

Mpbu1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX Moroliee AeicTaue. [lonsaTue o




CHUHTCTUYCCKUX MOKOIINX CpCI[CTBaX
(CMC)

86

87

88

I'eneTnueckas CBSI3b YIIEBOJOPOIOB U
KHCJIOPOICOIEPKAIINX OPTaHUYECKIX
BEIIIECTB

PacuéTel o ypaBHEHUSAM XUMHUYECKUX
peakiui

Cucremaruzanus 1 0000IIeHHE 3HAHUN 110

TEMC

https://chem-
ege.sdamgia.ru/

89

OO0m1as XxapakTepucTUKa YTJIEBOJIOB U
KJaccu(uKanus yrieBoaoB (MOHO-, TU- U
HOJIMCaXapuabl)

90

91

MoHocaxapuabl: pU3NUECKue CBONCTBA U
HaX0XJIEHHUE B IPUPOJIE

HpI/IMeHeHI/IC TJIFOKO3H5I, e€ 3HaUCHHE B
KU3HCACATCIIbBHOCTH OpraHnu3mMa

92

Jucaxapuabl: caxapo3a, MajbT03a U
nakro3a. HaxoxeHnue B npupone u
IPUMEHEHHE JUCaXapuI0B

93

94

[Tonucaxapuabl: CTpOCHHE MaKPOMOJIEKYJI,

duznyeckue 1 XuMHUYeCKre CBONCTBA,
IIPUMEHEHHE

[Tousitue 06 HCKYCCTBCHHBIX BOJIOKHAX

95

Pemenue 3agau no treme: "Cnuptsl u
dbenonbl" Ypok -ynpakHEHHE B paMKax
noarotosku k EI'D. (1)

96

Pemenue 3amaud no teme: "Crnupthl U
dbenonbl" Ypok -ynpakHEHHE B paMKax
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noarotosku k EI'D. (2)

97

98

99

Pentenue 3amau mo treme: "Anpaeruasl U
KEeTOHBI".YPOK - yIpaXHEHHE B paMKax
noarotoBku K EI'D (1).

Pentenue 3amau mo treMe: "Anpaeruasl U

KETOHBI". YPOK - yIpaKHEHHUE B paMKax
noarotoBku k EI'D (2).

Pemenue 3amau o reme: "KapOoHoBBIC
KHCJIOTBI, CJIO’KHBIE APUPBI, KUPBI" YPOK-

yOpaXHEHHE B paMKax MoAroToBku Kk EI'D.

0).

100

Pemenue 3anay no teme: "KapboHoBbie
KUCJIOTBI, CJIOXKHBIE 3(UPBI, XKUPHI" YPOK-

ylnpaXxHEHUEe B paMKax MoArotoBku Kk EI'D.

).

101

Pemenue pacueTHbIx 3a/1a4 Ha
onpeAeseHue JOJIM BbIX0/1a MPOLYKTa
pEaKUMU OT TEOPETUYECKH BO3ZMOXKHOTO .
VYpok- ynpaxHenue 1.

102

Pemenune pacueTHbIx 3a/1a4 Ha
onpeAeseHue JOJIM BbIX01a MPOAYKTa
PEAKIUH OT TEOPETUUECKH BO3MOKHOTO.
Ypok-ynpaxuenue 2.

103

104

Cucremarusanys 1 0000IeHNe 3HAHUHN 110
pazneny. Ypokl.
CucreMmaru3zanus 1 0000IeHe 3HAHUH 110
paszneny Ypok 2.

105

Brimongenue 3amanuii EI'D o teme:

https://chem-
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"Kucnoponacoaepkamue coeiuHeHus "
VYpok 1.

ege.sdamgia.ru/

106

107

108

Brimonnenue 3aganuit EI'D no teme:
"Kucnoponacoaepkamue coeiuHeHus "
VYpoxk 2.

KoHnTtponbHas pabora 1o teme
"Kucnopocoaepxaniue opraHu4eckKue
coequuenusa”

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MoJIeKy1, o01as ¢popmyna, u3oMepus,
HOMEHKJIaTypa U (pu3nyecKre CBOMCTBA

https://chem-
ege.sdamgia.ru/

109

XUMHUYECKHE CBOMCTBA ann(paTHIecKux
aMUHOB

110

111

AHWINH: CTPOEHUE aHWINHA, 0OCOOEHHOCTH

XUMHYECKHX CBOMCTB aHHJIMHA

CriocoObI nostyueHus 1 NpUMEHEHNe
annpaTUIeCKuX aMUHOB

112

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIE IPEICTAaBUTENH O
AMUHOKHCIIOT

113

XuMHYeCcKre CBOMCTBA aMUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAYCHHE aMHUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 TENTHIO0B

114

benku kak npupoiHbIE OJINMEpHI;
CTPYKTYpHI OEITKOB

115

XUMHUYECKHE CBOUCTBA OEIIKOB

116

A30TCcoIepIKaIIie reTepOoIuKINIeCKHUe
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COCAMHCHUS. HyKJIeI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHUEC U OuoJioruyeckas poJib

[IpakTuueckas padora Ne 4. Pemenue
117 HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"A30TcoiepKaliie OpraHu4ecKue

coenuueHus"

[TpakTuueckast pabota Ne 5. Pemenue
118 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"Pacrio3zHaBaHuEe OPraHUYECKUX

coenuHeHun"

Pemrenue 3amau mmo reme:
119 "A3zoTcoaepkaliue coeauHeHus". Ypok- 1 0 0
ynpaxHeHue 1.

Pemenue 3agau o teme:
120 "A3oTcoepkalie coeiuHeHus". Y pok- 1 0 0
yIpaXHEHHE 2.

Pemmenue 3agad mo reme:
121 "A3oTcoepkalie coeiuHeHus". Y pok- 1 0 0
yOpaxHeHHeE 3.

Ocyl1iecTBIICHHE IIETTOYEK TPEBPAICHHS 10
122 Teme: "A30TcoepiKaniue COeAMHCHHUS. 1 0 0
VYpok-ynpaxuenue 1.

OCYU.ICCTBHCHI/IC HCIIOYCK MMPEBPALICHUSA 10

https://chem-
123 Teme: "A30TcoIepiKaniue COeAMHCHHUS. 1 0 0 https://chem-

ege.sdamgia.ru/
VYpok-ynpaxHeHune 2..

124 Brimonnenue 3aganuit EI'D o teme. Ypok 1 0 0 https://chem-
- ynpaxHeHue 1. ege.sdamgia.ru/

125 Brimonnenue 3aganuit EI'D mo teme. Ypok 1 0 0 https://chem-
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- yOpaxHEHHE 2.

ege.sdamgia.ru/

KonTponbhas pabota no teme

126 "A30TcoeprKalre OpraHuuecKue 1 1 0
coeuHeHus"
OCHOBHBIE IOHATUS XUMHH

127 BBICOKOMOJIEKYJIIPHBIX COCTUHEHUHN U 1 0 0
METO/IbI UX CHHTE3a —II0JINMEpU3aLus U
MIOJIMKOHICHCAITHS

128 [Tnactmaccel. YTunuszanus u nepepadboTka 1 0 0
IUTaCTHKA

129 DnacToMepbl: HaTypaJlbHbIN 1 0 0
CHHTETHYECKHE KaydyKu. Pesuna
BonokHna: HaTypasibHbIe, HICKYCCTBEHHBIE,

130 cuHTeTnueckue. [lommmeps! cnenuaibHOTO 1 0 0
Ha3HAYCHUS
[Tpaktuyeckas padora Ne 6. Pemenue

131 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME 1 0 1
"PacriozHaBaHue m1acTMacc ¥ BOJIOKOH"
O00011eHNe U CUCTEMATU3ALIS

132 M3Y4YEHHOI0 MaTepuaa 1o TeMe 1 0 0
"BBICOKOMOJIEKYJIIPHBIE COEUHEHMS"

133 PesepBHOe Bpemst. Ypok 1. 1 0 0

134 PesepBHoe Bpems. Ypok 2. 1 0 0

135 PesepBHOE Bpems. Ypok 3. 1 0 0

136 PesepBHoe Bpems. Ypok 4. 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 136 4 6

[NPOT'PAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne
w/n Tema ypoka Beero Kontpoabnbie IIpakTnyeckue fI[:yT:eHnﬂ :)lgg;l;?)?;fenbﬂme
padoThbI padoTbI pecypes:
1 AtoM. CocTaB aTOMHBIX sA1iep. XUMUYECKUN 1 0 https://chem-
anemenT. M30Torbl ege.sdamgia.ru/
5 CtpoeHue IEKTPOHHBIX 000I0YEK aTOMOB, 1 0 https://chem-
KBaHTOBBIE UMCIa ege.sdamgia.ru/
3 Kitaccudukanust XMMUYEeCKHX JIEMEHTOB (S-, 1 0 https://chem-
p-, d-, f-a;memeHTHI) ege.sdamgia.ru/
4 Pacripenienenuie a1eKTpOHOB 110 aTOMHBIM 1 0
opoutansm
ONeKTpOHHbIE KOH(UTYpAIIN AaTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM 1 0
COCTOSTHUU
6 ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1 0
DIEeKTPOOTPULIATETLHOCTh
Ilepuonnueckuii 3akoH u I[lepuoanueckas
7 CHCTEMa XMMHYECKHMX 3aeMeHToB /1. H. 1 0 https://chem-
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN ege.sdamgia.ru/
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU 1 0 https://chem-
IIPOCTHIX U CIIOKHBIX BEIIECTB 110 IPYIIIAM U ege.sdamgia.ru/
nepuoaam
9 CucremaTtu3zaiys u 0000IICHHE 3HAHUN IO 1 0
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TEMEC

Bunnl xumnueckou ¢Bsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.

https://chem-

10 -
BonoponHas cBs3b. MexXMOJIEKYIIIpHbIE ege.sdamgia.ru/
B3aUMO/ICVCTBHUS
BaneHTHOCTB U BaJleHTHbIE BO3MOXXHOCTH

11 C . https://chem-
aToMOB. CBs3b 3JI€KTPOHHOU CTPYKTYPbI -

P PYRLYP ege.sdamgia.ru/
MOJIEKYJI C UX TEOMETPHUECKUM CTPOCHUEM

12 [IpencraBieHnss 0 KOMIUIEKCHBIX
COEJMHEHUSX: COCTaB U HOMEHKJIaTypa
BemecTBa MoJIEKyISIPHOTO U

13 HEMOJIEKYJISIPHOTO CTPOCHMs. THIIbI https://chem-
KPUCTAJNTMYECKUX PEIIETOK U CBOWCTBA ege.sdamgia.ru/
BEIIIECTB

14 [ToHsATHE O AUCTIEPCHBIX CUCTEMAX.

[IpencraBnenne 0 KOJUIOUIHBIX PAaCTBOPaX
VcTrHHBIE PacTBOPHI: HACHIIIEHHBIE U

15 HEHACBIILIEHHbIE, PACTBOPUMOCTb.
Kpucramnornaparst

16 Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB
Pemenne 3a1a4 ¢ UCIoNb30BaHUEM TTOHATHI

17 ""MaccoBast J10Ji1 pacTBOPEHHOTO BenecTBa" htps://chem-

MaccoBasi JI0JIsl paCTBOPEHHOTO B TB -
. P P " B ’ ege.sdamgia.ru/
MOJISIpHAst KOHLIEHTPALHS

18 Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIIECTB

19 Cucremaru3zaius u 00001IeHHE 3HAHUH 110

TEMC
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20

21

22

KontponsHas pabora no temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
aneMmeHnToB JI. 1. Menpneneesa", "Crpoenne
BelecTBa. MHOrooOpasue BemniecTn"

Knaccudukanus XUMHYECKUX pPEeaKInii B
HEOPraHWYECKOW M OpraHuYeCKON XMMUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEeBPAICHUS SHEPTUU TTPU
XAMUYECKAX PEAKIUAX

TernoBbie 3 (HEKTh XUMUYECKUX PEaKIii.
Tepmoxumuyeckne ypaBHEHUS

https://chem-

https://chem-

23

24

25

Brruucnenus o ypaBHEHHUSIM XUMHYECKUX
peaKkui ¥ TEpPMOXUMHUYECKUM YPABHEHUSM
CKOpOCTbh XMMHUYECKOH pEaKlnH, €€
3aBHCUMOCTB OT Pa3INUHBIX (PAKTOPOB.
Karanus u xaTanmusaropsl

I'omoreHHsIe U TETCPOrCHHLIC PCAKIINN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakiuu"

OO6patumMble 1 HEOOpATUMBbIE PEAKIINU.
XHUMHYECKOE PAaBHOBECHE

[IpakTuueckas padora Ne 2 o reme
"BausiHue pa3nuuHbIX GakTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO paBHOBECHS"

29

DnekTponuTrudeckas aucconuanusi. CHUIbHbIC

u ciadbie AeKTpoauThl. CTeneHb
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JUucconruanu

30

31

HNonnoe npounsseaenue Boapl. Cpeaa BOIHBIX
pactBopoB. Bonopoausiit nokasarens (pH)
pactBopa

I'maponus coneit. Peakiuu, mpotekaronue B
pacTBOpPax AIEKTPOIUTOB

32

[IpakTuueckas padora Ne 3 o reme
"XuMHYEeCKHE peakllui B PaCTBOPax
3JIEKTPOJIUTOB"

33

OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxkHeumme OKucIuTenu u
BOCCTAHOBUTEIHU

34

35

MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OajaHca

DNEKTPOIN3 PACTBOPOB U PACIIIABOB
BEILIECTB

36
37

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

Pemenune 3amau Pa3JINYHBIX TUIIOB

38

Cucremarusanus 1 0000IeHNe 3HAHUHN 110
TeMe "XuMnueckue peakuuu'

39

40

Brimonnenue 3aganuit EI'D. Ypok 1.

Brmonnenue 3aganuii EI'D. Ypok 2.

ege.sdamgia.ru/

41

Brimonnenue 3aganuii EI'D. Ypok 3.

https://chem-
ege.sdamgia.ru/

42

Brimonnenue 3amanuit EI'D. Ypok 4

https://chem-
ege.sdamgia.ru/
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43

Brimonnenue 3amganuit EI'D. Ypok 5.

https://chem-
ege.sdamgia.ru/

44

45

Brimonnenue 3amganuit EI'D. Ypoxk 6.

Brimonnenue 3aganuit EI'D. Ypok 7.

https://chem-
ege.sdamgia.ru/
https://chem-
ege.sdamgia.ru/

46

Brimonnenue 3aganuit EI'D. Ypok 8.

https://chem-

47

48

Brimonnenue 3aganuit EI'D. Ypok 9.

Brmonnenue 3aganuit EI'D. Ypok 10.

ege.sdamgia.ru/
ege.sdamgia.ru/

49

50

51

52

KonTtponpHast pabora o Teme "Xumudeckue
peakuun"

ITonoxenue Hemeramios B [lepuogunueckoit
CUCTEME XMMHUYECKHX 3yieMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nveckre CBONCTBAa HEMETAJIIOB

AnoTponusi HeMeTauioB (Ha puMepe
KHUCTI0poJia, cephl, hocdopa u yrieposaa)
Bonopona: monyyenue, puzndeckue u
XMMHUYECKHE CBOMCTBA. [ Mapuibl

53

54

["anmoreHsl: HaX0XAEHNUE B IPUPOJIE, CIIOCOOBI
MOJTy4eHus, PU3NYECKUE U XUMHUYECKHE
CBOMCTBa

l'anorenoBonopoael. Baxueiiue

KHCJIOPOJICOICPIKAIITUE COCTMHCHHUS
rajJloreHOB

55

JlabopaTopHbIe U TPOMBIIIJICHHBIE CTIOCOOBI
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MOJIYyUCHU A I'aJIOTCHOB. HpI/IMCHeHI/Ie
TaJIOTCHOB U UX COGI[I/IHCHI/Iﬁ

56

57

58

[IpakTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"T"anmorensr”

Kucnopoa: naboparopusie u
HPOMBIIIICHHBIE CIIOCOOBI MOTY4YEHHS,
du3nveckre U XuMHYecKre cBoicTBa. O30H.

[IprMeHeHne Kuciaopoaa u 030Ha

OKCI/IIH:I H IICPOKCHUABI

59

60

61

Pemenne 3aa4 pa3sIM4YHbIX TUIIOB

Cepa: Hax0XKJICHHE B MPUPOJIE, CITOCOOBI
noNy4eHus, GU3NYECKUE U XUMHUYECKHE
CBOWCTBA

CepoBoniopo/, cynbhubt

62

63

64

Kucnoponcoaepxaiye coeiMHEHNS CEPBHI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

[TpakTuyeckas pabora Ne 5. Pemenue
SKCHEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

A3OT: HaxOXJIeHHE B IPUPOJIE, CIIOCOOBI
NOJy4YeHUs, GPU3NUECKUE U XUMUYECKHE
CBOMCTBa. AMMHUAK, HUTPUIIBI

65

Kucnopoacoaepxarniue coeTMHEHUsI a30Ta.
OCco0EHHOCTH CBOMCTB a30THONU KHUCJIOTHI

66

[Ipumenenne a3oTa ¥ €ro COeIMHEHUH.
A3OTHBIC yI0OpECHHS

67

Docdop: HaxOKIEHHUE B IPUPOAE, CIOCOOBI




MOJTy4eHUs, PU3NICCKUE K XUMUICCKHE
cBoricTtBa. Dochuas u hochun

68

69

Oxkcunst pocdopa, pochopconepxarue
kucinoTsl. Conu HochopHOI KUCTOTHI
[Tpumenenue pocdopa u ero coenMHEHHIA.
®dochopHbIe y100peHH

70

[IpakTuueckast padora Ne 6. Pemenue
SKCIIEpUMEHTAIBHBIX 3aJ1a4 110 TeMe "A30T U
docdop u ux coenuHeHUs"

71

VYriaepoa: HaXxoX/A€HHE B IPUPOJE,
QIIOTPONHBIE MOAU(DUKAINY; PU3HUECKUE U
XUMHYECKHE CBOWCTBA, IPIMEHEHHE

72

73

Oxcun yraepoaa(ll), okena yriepona(1V),
yroJIbHasl KUCJI0Ta U €€ COJIU

Pemenune 3amau Pa3JINYHBIX TUIIOB

74

75

76

Kpemuwuii: HaxoxaeHue B IPUPOJE, CIIOCOObBI
MOJIy4CHMU, (1)H31/ILIGCKI/I€ U XUMHNYECKHUEC
CBOICTBA

Oxkcun kpemuusi(1V), kpeMHUEBas KHCIOTA,
CUJTHKATBI

HpI/IMCHCHI/IC KpEMHU U €TO CO€IUHEHMI.
CTCKHO, €TI0 IMOJIYYCHHEC, BUJIbI CTCKIIA

77

78

Pemenune 3amau PAa3JIMIHBIX TUIIOB

Cucremarusanys U 0000IeHUE 3HAHUN 1O
teme "Hemeramisr"

https://chem-

79

Pemenne KoMOMHUPOBAHHBIX 3a/1a4 IO TEME:
"HemeTabl" NOBBIIIEHHOTO YPOBHS
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CJI0KHOCTH. Y pOK-yIpakHeHue 1.

80

81

82

Pemrenne KOM6I/IHI/IpOBaHHLIX 3a4a4 110 TEMCE:

"HemeTaisibl" MOBBIIIEHHOTO YPOBHS
CJI0KHOCTH. Y pOK-YyIIpa)kHEHUE 2.

Pemrenne KOM6I/IHI/IpOBaHHLIX 3a4a4 110 TEMCE:

"HemeTamnibl" MOBBIIEHHOTO YPOBHS
CJIOKHOCTH. Y pOK-yIIpakHEHHE 3.

Pemenue KOM6I/IHI/IpOBaHHLIX 3aJa4 110 TCEMC:

"HemeTtanibl" NOBBILIEHHOTO YPOBHS
CJIOKHOCTH. Y pOK-yIIpakHeHue 4.

https://chem-

83

I'enernueckas CBsA3b B HEOPraHUYECKON
XUMUHU. YPOK yIpakHeHue 1.

https://chem-
ege.sdamgia.ru/

84

85

I'eneTnyeckas CBA3b B HEOPraHUYECKON
XUMHH. YPOK yHpaxxHEeHHE 2.

I'eneTnyeckas CBs3b B HEOPraHUUECKON
XUMHH. YPOK yIpaXHEHHE 3.

https://chem-
ege.sdamgia.ru/

https://chem-

86

87

88

KontponbHas padota o teme "Hemeramibr"

AHanu3 pe3yabTaToB KOHTPOJIBHON PaboTHI,
KOPPEKILHs OIUO0K

ITonoxenne meramios B [lepunogunueckoit
CUCTEME XMMUYECKUX JJIEMEHTOB.
OCOoOeHHOCTH CTPOEHUS IJIEKTPOHHBIX
000JI0YEeK aTOMOB METAJIJIOB

89

OO6mue ¢puznueckre CBOMCTBA METAIIOB.
HpI/IMeHeHI/Ie MCTAJIJIOB B 6I)ITy U TCXHHUKE

90

Cnnasel MetaioB. Koppo3ust meranios

91

Pemenne 3ala4 Pa3JIMYHbIX TUIIOB

92

DIIEKTPOXUMHUYECKUH P HATPSIKEHUI
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MeTauioB. O0IIMe criocoObl MOTydYeHHUs
METaJLIOB

93

OO0mmas xapakrepucTuka meramioB |A-
rpymnsl Ilepuoanueckoi cucteMsl
XMMHUYECKHX 3JIeMEHTOB. HaTpuii u kanuii:
noJydeHue, PU3NIeCKue U XUMHUICCKHE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

94

O6mas xapakrepuctuka metaiuion |A-
rpymnsl Ilepuoanyueckoi cucTeMbl
XMMHYECKHUX JIEMEHTOB. Maruuii u
KaJbIUil: mody4YeHue, Gusndeckue u
XUMUYECKHUE CBOWMCTBA, IPUMEHEHUE
MPOCTBIX BEIIECTB U UX COCIUHEHUN

95

96

97

98

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs
ANOMMHUI: TIOTy4eHue, pu3ndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
AmdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCHIA AIFOMUHHS,
TUIPOKCOKOMIIIEKCHI alIFOMUHMUS, UX
[IPUMEHEHUE

Pemenne 3a1a4 pas3sjIMYHbIX TUIIOB

99

100

[IpakTuueckas padora Ne 7. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Mertasuisl TJIaBHBIX OArPyII"

OO011ast XxapaKTEpUCTHKA METAJIJIOB
no6ouHbIX noarpymm (b-rpymm)
[Ieproauueckoii CUCTEMBI XUMUYECKUX




9JICMCHTOB

101

102

duzndyeckre U XUMHUYECKHE CBOMCTBA XpoMa
n €ro COGI[I/IHeHI/If/'I, HUX IPUMCHCHUC

Baxuerive coelMHEHUsI Mapratiia.

[TepmaHTaHaT Kajaus, €ro OKUCIUTEIbHBIC
CBOMCTBA

103

dusnueckre U XUMHAIECKHE CBOMCTBA JKeIe3a
u €ro CoeHHHeHHﬁ. HOHy‘IeHI/IC n
IMPUMCHCHHC CIIJIaBOB JKCJIC3a

104

105

106

duznueckre 1 XUMUYECKHE CBOVCTBA MEIU U
€€ COeIMHEHMM, NX IPUMEHEHNE

duzndyeckre U XUMHUYECKHE CBOMCTBA OMHKa
" €ro COG,HHHGHHP'I, HUX IPUMCHCHHUC.
FI/IleOKCOKOMHHeKCI)I IIMHKa

[Tpaktuyeckas padora Ne 8. Pemenue

9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"Mertasiel TOOOYHBIX oArpymn"

107

108

109

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB
O06o0011eHrEe U CUCTEMAaTU3aIMs] U3YYEHHOTO
Marepuaia rno reme "Metamibt"

Pemnrenne KoMOMHMPOBAHHBIX 3a/1a4
MOBBILIEHHOI'O YPOBHS CII0)KHOCTH 110 Teme: "
Mertannsl".Ypok-ynpaxsHenue |

110

Pemenne koMOMHUPOBAHHBIX 3324
MOBBIIIEHHOTO YPOBHS CJIIOKHOCTH 1O TeMe: "
Mertannsl". Y pok-ynpaxHeHue 2.

111

Pemennie KOMOMHMPOBAHHBIX 3a7a4
MOBBIIIEHHOTO YPOBHS CI0KHOCTH 1O Teme: "




Mertamisl". Y pok-ynpaxxHenue 3.

Pemrenne KOM6I/IHI/IpOBaHHBIX 3aJa4

112 MOBBILIEHHOI'O YPOBHS CII0)KHOCTH 110 Teme: "
Mertamisl".Ypok-ynpaxHenue 4.
['eHeTnyeckas CBsI3b HEOPTraHUUECKUX https://ch
ps://chem-
113 BellecTB. MeTallibl U UX COeIMHEHUS. YPOK- -
t { A P ege.sdamgia.ru/
ynpaxHeHue. 1.
['eHeTnyeckas CBSI3b HEOPTAHUUECKUX httos://ch
ps://chem-
114 BelecTB. MeTallibl U UX COeIMHEHUS. YPOK- -
H 5 s P ege.sdamgia.ru/
yOpaxHeHue.2.
I'eneTnyeckas CBsI3b HEOPraHMYECKUX https:/fch
ps://chem-
115 BeIEeCTB. MeTauibl M X COeAMHEHUS. YPOK- -
n 3 A P ege.sdamgia.ru/
yopaxxHeHue. 3.
116 Brmonnenue 3aganuit EI'D. Ypok- https://chem-
ynpaxHeHue. 1. ege.sdamgia.ru/
117 Brimmonnenue 3aganuii EI'D. Ypok- https://chem-
ynpakHeHue. 2. ege.sdamgia.ru/
118 Brmonnenue 3aganuit EI'D. Ypok- https://chem-
yopaxHeHue 3. ege.sdamgia.ru/
119 Brmonnenue 3aganuii EI'D. Ypok- https://chem-
yIpaxHeHue 4. ege.sdamgia.ru/
120 KonTtponbHas padora no teme "MeTanibr"
121 AHanm3 pe3yJbTaToB KOHTPOJIBEHOU PadOTHI,
KOPPEKIHsI OIINOO0K
Ponp xumun B o0ecrieueHuu yCTOMYUBOTO
122 pa3Butus yenoBedecTsa. [lonsatue o
HAYYHBIX METOJ[aX UCCIIEIOBaHUS BEILIECTB
123 HayuHble npuHIMIBI OpraHu3anuu
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XUMHUYECKOTO IMPOU3BO/ICTBA.
[TpombIIIICHHBIE CITOCOOBI TTOJTYYCHUS
Ba)KHEUIIINX BEIIECTB

124

125

126

XUMHYECKOE 3arps3HEHUE OKPY KaOIIeH
CpEJIbl U €ro MOCIEACTBUS

XUMHUS U 3J0POBBE YEIOBEKA.
JlexapcTBEeHHBIE CpEACTBA

Xumus nui. Poiab xuMuu B o0ecrieueHuu
MMHUIIEBONA OE30IIaCHOCTH

127

128

129

KocMmernueckue u mapdroMepHBIE CpeICcTBa.
briToBas xumusa

XuMus B CTpOUTENbCTBE. BaxkHeime
CTPOMUTEIBHBIE U KOHCTPYKLMOHHbIE
MaTepHalIbl

XUMHUS B CEIBCKOM XO3SIICTBE.
Opranuyeckre 1 MUHEpaJIbHbIE YA0OpEHUS

130

131

132

CucreMmarusanus 1 0000IeHNE 3HAHUHN 110
TEME

IToBTOpEHNE OCHOBHBIX BOIIPOCOB
HEOPraHWYECKOM XUMHUH. Ypokl.

IToBTOpPEHNE OCHOBHBIX BOIIPOCOB
HEOPraHUYECKON XUMUU. YPOK2.

https://chem-
ege.sdamgia.ru/

https://chem-

133

134

[ToBTOpEHNE OCHOBHBIX BOIIPOCOB
HEOPraHWYECKON XUMUH. YPOK 3..

[loBTOpEHNE OCHOBHBIX BOIIPOCOB
OpraHMYEeCcKOl XuMuu. Ypok 4.

https://chem-
ege.sdamgia.ru/

https://chem-
ege.sdamgia.ru/

135

PeszepBHoe Bpems. Ypok 1.

136

PesepBHOE Bpems. Ypok 2.
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OBIIEE KOJIMYECTBO YACOB 110

136
I[TPOTPAMME






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., JIEBkuH
A.H., AktinonepHoe obmectBo «M3marensctBo «IIpocBemienne»
Xumus 10 knace ,I"'abpuensn O.C.,OctpoymoB N.I'., Cnaakos C.A.;

m3natenbeTBO "[IpocBemenue”, 2021r

METO/IUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
O.C.I'abpuensn,I.I".JIsicoBa «Xumusi-10» ”(yriyOieHHbIN
ypoBeHb)M.,” Ipoda»,2017,

O.C.I'abpuensu,I.I".JIpicoBa «Xumusi-11» ”(yriyOieHHbIH

ypoBenb)M.,” Ipoda»,2017,

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta « Xumusi» ¥ CalT It yauTens «51 uay Ha ypok
XMMHUH»

https://chem-ege.sdamgia.ru/

http://him.1september.ru Equnas komnexius [IOP: I[IpeameTHas KOJISKIHS

«XUMUY



http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIE

9KCIICPUMCHTHI:






