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HOACHUTEJBHAASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpefHEro ooOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHOI IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX OpraHu3anuix Poccuiickoi
denepanuy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX ToynoxkeHul «Ctparerunm pa3BUTHS BocnuTaHus B Pocculickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIYyOJEHHOTO W3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTOo oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
N3yuenue mpeamera, pealum3yeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npoduibHOrO 0O0yYeHHs, MPU3BAaHO OOecneunuTh 00Ie00pa30BaTEIbHYI0 U
OOIIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JIs
ajanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKKe IS
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHH3anusix mpodecCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B mporpamMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIydaeT
NoApOOHYI0  HHTEpIpETallMil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIy4YeHHUE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHHsI, BOCTUTAHUS U PA3BUTHS 00YyJarONTUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OmpeNieSICHHe: TPHUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs Y4eOHOTO MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COMEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOYydYaroImuXcs B
paMKax WTOroBOW arrectaniud B (OpME €IMHOI0 TOCYJIapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma ajist yriryOJI€HHOTO U3YUEHUS XUMUH:



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 JEHCTBUM  OOYyYalolEerocss 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 COCTaBJISIONICH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M YIIIYyOJEHHOIO YpOBHEW B CHUCTEME
nudpepeHIMpoBaHHOTO OOYYEHHS HAa ypPOBHE CPEIHEro oO0IIero 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
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYINHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Marepuana. Tak, Ha yrayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreyeHa
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 PEAKUUH, paCCMaTPUBAEMbBIX C TOUKH 3PEHUS] XUMUYECKON KMHETHKHU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUIIOB ~ peakuuid  JomojHsercs  (GOopMUpOBaHMEM  MpeACTaBiIeHUH 00
IEKTPOXUMHUYECKUX MPOLIECCaX U NEKTPOIU3E PACILIABOB U PACTBOPOB BELIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUI yaenseTrcs oco0oe BHUMaHKWE BOpPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEeT TO, 4YTO Ha COJEepKaHUE KYypCOB XHUMHHU
yIayO0aEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JUIsl KJIaCCOB XUMHUKO-(PU3NYECKOro mpoguius 0osblioe
3HaYeHHe OyIyT UMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YeHUU TMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJisipHas Teopus B (DU3MKE), 3aKOHBI COXPAHEHUs



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonoruyeckoro npo¢uiast OOJBIINI yIEeNbHbI Bec OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. [Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX INpEICTaBUTEIEH
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 IPAKTUYECKOTO PUMEHEHHSI HAYYHbBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-HayudHblE HpeaMeTv», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[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 OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
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 MaTEPUATILHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  PEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON CPEE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (GyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJeH M MpoOJeM COBPEMEHHOW XWMHUH, IJISI OOBSICHEHUS W
MPOTHO3WPOBAHUS SIBJICHWH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OICHKH C TIO3UIIMH 3KOJOTHIECKON Oe30MacHOCTH MOCIIEICTBUN
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BCIIECTB;

e YyIIyOJICHWE TIPEACTABICHWM O  HAy4YHBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsl TIPUOOpPETEHUsI YMEHU OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SBJICHHUM, HMEIOIIUX MECTO B
PUPOJIE, B MPAKTHICCKON MEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKIIUN 1ETOCTHOM CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs MPU H3YYECHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCINHTAaHHE YOSKICHHOCTH B II03HABAEMOCTH SIBJICHUH TPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETHYECCKUX U
MPUKJIAAHBIX HMCCJIEIOBAHUN B XUMHUU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHIO W TIO3HAHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCHHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
OOIIEYEIIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHLIBHOMY OOpA30BaHHMIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKOUN KYJIbTYPBI, MPUOOPETEHUE OTBITA OOIIECTBECHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO61Iee 9nCiIo 9acoB, MPETYCMOTPEHHBIX JIJIST U3YYCHUSI XUMHUH HA yTITyOJICHHOM
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 COCNMHEHMSIX. TUmbl TUOpUIM3AMK aTOMHBIX OpOuTajei
yriepojia. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o cBOOOAHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHUYeCKUX COeAVMHEHUU. MOoJeKyasipHble U  CTPYKTYpHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Bunabl u30MepUM: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o kKinaccupUKaMM OpraHuyeckux BewlecTB. lloHsTHe o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJIMBaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
QJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKaHOB.

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

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLMH IPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMEpU3aluuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBI3b. CIIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U TPUMEHEHUE aJIKaUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa. dusmdeckrne CBOWCTBA AJIKUHOB.
XWUMUYECKHE  CBOICTBA:  pEaKUUU  NPUCOCAUHEHUs, JUMEpU3ALUU U
TpUMEpHU3aluH, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YTIeBOJOPobl (apeHsbl). ['oMoloruueckuil 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
YIJIEBOJOPOJAHOM paJuKalle, PEaKkUHH NPHUCOCAUHEHUS, OKHUCIEHHE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupota. [lomumepusanusa ctupona. CrnocoObl NOTy4YeHHs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

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



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTHUECKHH), pU(DOPMUHT, TUPOIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrpyNmly, UIUAaHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yriaeBoJOpOIOB Pa3IMYHBIX KJIAcCOB (OOecIBeUMBaHHE OPOMHON WM
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
M3YUYCHHUE €ro CBOMCTB, O3HaAKOMyieHHE ¢ Koyuiekuusmu «Hedpts» um «¥Yronby, ¢
oOpasllaMM  TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YIJIEBOJOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W JdTaHoda). ['oMonorumdeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKMMH W  HEOPraHMYEeCKHUMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie Aupbl, HOMEHKIaTypa U u3oMmepus. OcoOEHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthbl. [IpencraBieHre o MexaHu3Me peakluuid HYKICO(PUIBHOTO 3aMeElIeHUS.
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 peakuumun Ha ¢eHona. TokcuuHOCTh (¢eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMoJIoruueckue psifbl albJerujioB U KETOHOB, 0OIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHUE aIbJACTUI0B U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNU, PEAKIMU C YYacCTHEM YIIJIEBOJOPOJHOIO pajidKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuil psia, oOwmas Qopmysa, U3oMepus U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOIW3 B KHUCJIOU H
HIEJIOYHOM Cpeie.

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

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbJIETUIHOU
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JakTo3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npumeHenue. [lonucaxapuapl: kpaxmain,
INIMKOTeH W Hemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMala MW LEIUTIOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEeakUus C HOAOM. XHMHUYECKHE
CBOMCTBA ILIEJUTIOJIO3bI: TUIPOJIN3, MOMyueHUEe >PHUPOB 1euToa03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
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 IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomwly, «KapooHoBbie KHCIOTHI. CII0KHBIE YPUPHDY.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUJIMH — TIpEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIHMSHUE TPYIIN aTOMOB B MOJIEKyJsie aHmiInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpUMeHeHue anudarhdeckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTENIN O
AaMUHOKHUCIIOT: TJIMIMH, ajanud. @Ou3nyecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble moiauMepbl. IlepBuyHasi, BTOpUYHAs W TpEeTUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypamus OEIKOB MPU HArpEBaHHH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxkanme OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIHSIST MOJIEKYISIpHas



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

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJIUCTUPOJ, IOJUMETUIMETAKpPUIAT, MOJMKAPOOHATHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, HIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

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

OKCIEPUMEHTANIbHBIE METOJbl HW3YUYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCOBBIM  JIOJIIM ~ 3JIEMEHTOB, BXOISIIMX B €ro COCTaB, HAXO0XJIECHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHMYECKOTO0 COeAUHEHHS 1Mo Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOIYKTOB
peakluMu W/WIM HCXOIHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WM CIOCOOOB
NIOJIyYEHUs], ONPENEICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kiacce OCYLIECTBIISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX €eCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IIKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIEIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorus: «merka, opraHu3M, OdKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHomorus: mUIIEBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC YHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKiux 3JIeMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTypaluu HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CBsA3b nepuoanyuecKoro 3akoHa u llepuoanueckoi cuCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPUEW CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexMoneKysspHble B3aUMOEHCTBHS.

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

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  THUIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunublie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BbIPAKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIBLHEIC
Ha3BaHMS OTJICNIbHBIX MIPEACTABUTENIC HEOPTraHUYECKUX 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.
TepMoXUMUYECKUE YPABHEHUS.

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

OOpatuMble U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBeCcHUSl. DaKTOpbI, BIUAIONIME HA IOJOXKEHUE XUMHYECKOIO
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. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHSI W BOCCTAHOBJICHUSI.
Baknelnme OKHCIMTEIM W BOCCTAaHOBUTENIHW. METOH 3JICKTPOHHOro OalaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJA BOJAOPOJa B NPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C MOMOILIBID HHIWKATOPOB, H3YYEHUE BIIASHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckast xuMmusi.

[Tomoxenne HemeraiwuioB B llepmogmueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MennaeneeBa 1 0COOEHHOCTH CTPOEHUS MX aTOMOB. DuU3NUECKUe
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
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. | alloreHoBOAOpOAbl. BaxHeumme Kucaopoacoaepkaiime
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [[pumMeHeHne raJoreHoB U X COCAUHECHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoicTBa. CepoBogopona, cyibbuasl. Oxcupn cepoi(lV), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOThL. [Ipumenenue a3ora
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuast dochopa, ochopnas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraeponom. Okcua yriaepoaa(ll), oxcun yrmepona(lV), yronenas kucimora u eé
colii. AKTUBUPOBAHHBIA YyTroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKuU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBas KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OCOoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0OYEK aToMOB MeTauioB. OOmue
dbusnueckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHUs,
anektpoMeraiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3alllUThl OT
KOPPO3HH.

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

Obmas xapakrepuctuka metauioB |IA-rpynmer [lepuogudeckoid cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W KajublUi: TMoOJlydeHue, (u3nYecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE MPOCTBIX BEIIECTB W HMX COEIUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHU: noNydeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB T1o0ouHbIX mnoarpynn (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, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxwueiimme coequnenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(Vll). Ilepmanranat kanusi, €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.

Pu3nyecKrne 1 XMMUYECKUE CBOMCTBA MEJIU U €€ coeaquHeHui. [lomydyenue n
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

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

DKCIEepUMEHTANbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MpPEBpaIlCHUIl:
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), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pPAcTBOPAMU KHCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEMCTBUE THUJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMH KHUCIOT M LIEJNOYEH, PEeIICHHE 3KCIEPUMEHTAIBHBIX 3aJa4 110 TEMaM
«T"anorensr», «Cepa u €€ coeAMHEHUA», «A30T U (HOocPop U UX COEAUHEHUS»,
«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.
HayuHble npuHUIKNBI OpraHUu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllsieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CIIOCOOBI MOIYYeHUSI METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT © 340pOoBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XVMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

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

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTE€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, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEakUUH, €CIM OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B pPACTBOpPE, JOJIM BBIXOAA MNPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKoM XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TOHSTHH, MPUHSATHIX B OTJEIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiIacCuPUKalus, NePpUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nuecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

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

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOTIAEMbIE, TOILIUBO,
pecypchl.

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



nperaaparoB, IMPOU3BOACTBO KOHCTPYKOHOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEAECTICHHIO; HATMYNE MOTUBALIUNA K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaTBl OCBOCHUA TNpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUUECKON JEeSTEIbHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

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

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMAaX M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBaXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPUU M TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOpPMAIMH O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

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

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

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0poBOro U 0Oe3omacHOro oOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBWI WHAWBUIAYAIbHOTO W  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUM TNPAKTUYECKUX 3a/ay
COI[MAJILHOM HAIMPaBJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

UHTEpeca K MPAKTHUECKOMY HU3YUYEHHIO MPOQPECCHIl pa3IMdHOTO pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanusi, Oyayiied Mpoeccuu U peann3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

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

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



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUM IS
pelIeHrs BONPOCOB PAlMOHAIEHOTO MPUPOIOTOJIb30BAHHUS;

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

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY’KalollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJId B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYyJIbTYpbl, B PEUICHUH TI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0  TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM U CHOCOOHOCTM K  HEMNPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cdepax MpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHenupUKy METOJIOB IO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIE y4eOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

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

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSI U YHUBEPCAIbHBIC y4eOHbBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKue AeMCTBHS:

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 JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCHU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIFOUCHUS,

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaknuu — TPHU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M TMPAKTHUUECKHX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB M XUMUUYECKUX PEAKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIILHOTO TUIAHUPOBAHUS W  TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHUpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOWCKY METOJIOB PEHICHUS MPAKTUYECKUX 3a/lad, NPUMEHEHHUIO Pa3TuYHBIX
METOJ0B MTO3HAHUSI.

3) pa6oTa ¢ uHpopmaIueii:

OPHUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHUKAX WHPOpManuu (HaAy4dHO-
MOMyJIipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MPEICTaBIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTH U
HEMPOTUBOPEYHBOCTH;

(bOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaNKK, HEOOXOJUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OIBIT KMCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3INIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, OpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.



KoMMmyHuKaTHBHBIE YHUBePCAJbHbIE YueOHbIe HeiCTBHUA:

3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYk/1aeMOil TEMbI B X0/I€ TUAJIOTa W/WIH
JIMCKYCCHUH, BBICKA3bIBaTh UIeU, (DOPMYJIUPOBATH CBOM MPEJI0OKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/I0KEHHOM 3a1a4H;

BBICTYNIATh C NPE3EHTAUMEH pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIIBHO WIH COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peaIu3aluyd y4eOHOro NpoeKTa, U POpMyIHpPOBATH BHIBOJIBI
II0 PE3yJIbTaTaM IIPOBENEHHBIX MCCIEAOBAHMM ITyTEM COIIACOBAHUS MO3ULUN B
Xo7ie 00CyX/1eHHUs 1 OOMEHA MHEHUSIMH.

Pel"yJIHTI/lBHLIe YHuUBEpPCaAJIbHbIC yqeﬁﬂme HeﬁCTBHﬂ:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEIBLHOCTh, ONpenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBAThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCIEJOBATENIbCKUX 3a7ad, BBIOMpaTh HamOolee
b EeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb JEATEIbHOCTA Ha OCHOBE CaMOaHalu3a H
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMHUU HA YTIyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUIECKUE
JU1s1 yaeOHOro mpeaMeTa « XUMUs Hay4dHbI€ 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUM
10 OCBOCHUIO, MHTEPIPETAIMA U TIPEoOpa30BaHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYEHUI0 HOBOT'O 3HAHUS M MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX YYCOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMsAX, CBA3aHHBIX C XUMHUEN. B
[porpaMMe 10 XHMHUHA NPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI [0 TOJaM
W3y4CHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(OpMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOM
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO



pPa3BUTHS YEJIOBEUYECTBA B PEUICHUH NPOOJIEM 3KOJIOTMYECKOM, SJHEPTETHYECKOU U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUHA HOBBIX MaTE€pHANIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PaLMOHAIEHOTO
IPUPOAOIIOIL30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJIoBeKa, a TakKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0ojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX oOpOuTanel, HOH, MOJEKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBbHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIA CKENET, (PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmyssl (pa3BEpHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomeTrpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YTIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIWHEHHUS, TEOPUH, 3aKOHBI
(nepuoanueckuit 3axkoH J[. M. MenneneeBa, Teopus CTPOCHUS OPTaHUYECKHX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalIEHUS DBHEPrUM TP XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTHA U CUCTEMHOCTH XMMHUYECKHUX SIBICHHI; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKIui, TEPMOJMHAMMYECKHUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U IPYII aTOMOB
B MOJIEKYJIaxX (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(baKTOJOrMYeCKUe CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU U 0O€30MacHOM
UCIOJIb30BaHUU BaXXHEHMIIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTENIbHOCTH ~ 4YeJloBeKa, OOIMMX  HAay4YHbIX  NPHUHLIUNAX  XUMHYECKOIrO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(OpMHUPOBAHHOCTh YMEHMI: BBISBISATH XapaKTEPHbIE MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS MpPU
ONKMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (OPMYJT OPraHMYECKUX
BELLECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKLHMA M PACKPBIBATH UX CYLIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEACTBOM  COCTABJICHMS



AIIGKTPOHHOTO ©OajaHca JTHUX pEaKIHil, peakuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

W3rOTaBJIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB AJI WIUTFOCTPALIMH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATh MPUHAJJICKHOCTh M3yUYE€HHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaABY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylmne COEIWHEHWH, JaBaTh KM Ha3BaHUA IO CHUCTEMATHYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIE Ha3BaHHS JJIA OTACIBHBIX
MpeICTaBUTENIe OPraHUYECKUX BEIIeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aneTajblerujl, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBASI KUCIIOTHI,
[JIMIMH, aJJaHuH, MalbTo3a, (PPYyKTO3a, aHWJIUH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpraHMYECKUX COEIMHEHUAX (KOBAJIEHTHAas W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
opranndeckux BemectB A. M. Bytieposa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

cOPMHPOBAHHOCTh ~ YMEHHMH  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHUYECKHUX BEMIECTB: aJKAHOB, IIMKIOAIKAHOB, AJIKEHOB, aJIKaJIMECHOB,
AJIKWHOB, APOMATHYECKHUX YTIJIEBOJOPOJOB, CIUPTOB, AaJIbJETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TCHETUYECKYH0  CBS3b  MEXKAY  HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEaKIHil C MCHOJIb30BAHUEM CTPYKTYpPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUSI TMOJTBEPXKIAaTh Ha KOHKPETHBIX MpPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKLMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUI OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBSA3U (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJ1ax;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbsd (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE TPUMEHEHUE NPOAYKTOB MepepadOTKu;

c(OPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUN O €CTECTBEHHO-HAyYHBIX
METOJIaX MO3HAHMs — HAOJIOIEHNUH, U3MEPEHUH, MOJEIHUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;



chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICJACTBEHHBIX CBA3CH — IS U3y4YCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaAKIIUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €IAUHCTBA MUDA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHWYECKONM XUMHUHU JUIsi OOBSACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

chOpPMHUPOBAHHOCTh YMEHUM: TMPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHM C UCMOIb30BaHUEM (PUBHUECKUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMysbl BEHIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa, CBSI3aHHOM C mepepaboTKon
BEILIECTB, UCMOJb30BaTh MOJIYUYEHHbIE 3HAHUS JJISl IPUHSITUSL TPAMOTHBIX PELICHUN
npo0JieM B CUTYyaIUsIX, CBI3aHHbBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (TIONly4eHHE W W3YyYEeHHE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJOPOJOB pa3IMYHBIX KIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHMYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MPaBUI
O0e3omacHoro oOpalieHusi ¢ BeUIeCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMyUpOBaTh IIEb HUCCJEAOBAHMS, NPEICTABIATH B pa3lIuyHON Gdopme
pEe3yJbTAThl SKCHEPUMEHTA, AHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMUIA:

co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€J1eCO00pa3HOro MOBECHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokaszarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEILECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh, YMEHHUUN: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y4eOHO-HaydHas
JUTEpaTypa, CpeacTsa MaccoBoil nungopmanuu, IHTepHeT U Jpyrue), KpUTUIECKU



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

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUsI Kypca «OOmas W HeopraHU4ecKas
XUMUSD) OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHPHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU NPUPOJbBI, O MECT€ U 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTMYECKOM, PHEPreTUYECKON U MHUIICBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECICUCHHH PAllMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTyphl YEJIOBEKa, a TakKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBBIO U TPUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWHK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe TMOHATHS — XWMHUYECKHH JJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30Y)KIEHHOE COCTOSHHMS aToMa, THOpHAM3alMs aTOMHBIX OpOWTajield, HOH,
MOJIEKYJIa, BAJICHTHOCTb, JJEKTPOOTPULIATEIIBHOCTh, CTCIEHb  OKHCJICHHS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAsA, MeETAJUIMYECKas, BOJIOPOJIHAs),
KpPUCTAJUIMYECKasg pEIIETKAa, XUMHYECKash PEaKUus, pacTBOpP, DIJICKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJJICKTPOJUTUYECKAsT JUCCOLMAIUSA, CTENEHb JHUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTEb, TEIIOBOK 3 deKT
XAMHUYECKON pEaKIUM, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AICKTPOJMTUUYECKOW IUCCOLMAIUU, TEePUOIUICCKUMA
3akoH [[.1. MenpneneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAIICHUS YHEPTUHM MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJWYECKUU SI3BIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHMS, JIeKAlM€ B OCHOBE ITOHUMAaHHUS
MPUYAHHOCTA M CHUCTEMHOCTHM  XMMHYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABJICHUS] O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM H
HA/IMOJICKYJIIPHOM  YPOBHSIX; TPEACTABICHUS O MEXaHU3Max XUMHUYECKHUX
peakiui, TEPMOJUHAMHUYECCKMX M  KHUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
MPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECHH, PACTBOPAX M JAUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAHUU BAKHEHIMX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOMN
NEATETLHOCTH  YeJOBEeKa, OOMMWX  HAYYHBIX  OPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJCTBA;



c(OpMUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTepHbIC MPU3HAKU TOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONHMCAHUH HEOPTAHMYECKUX BEILECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHHS MCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY Jis
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSIX, BUJ XUMHUYECKOU CBSI3U (KOBaJEHTHas,
VOHHAs, METaJUIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKU
KOHKPETHOT'O BEILECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBS3M W THUIMA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEGHTHOU CBS3H;

c(OPMHPOBAHHOCTh ~ yMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA [0 UX COCTaBY, XMMHUYECKHE PEAKIUU IO PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakuuu, U3MEHEHHIO
CTETIEHEH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTajlu3aropa M
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kiaccuukanuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPHIBATH CMBICI MEPUOIUUECKOTO 3aKoHa /JI.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (QYHKLUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHOIOB
ITepunoanueckout CHUCTEMBI J.1. Menaeneena, HCTIOJIB3YS HOHSITUSI
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOIYypPOBHU», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE MU BO30YXKIAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coequHeHUNM no mnepuojmaMm U rpynnaMm Ilepuonnueckor cucremsr J[. WM.
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKME  CBOMCTBA  BEIIECTB  PA3IMUYHBIX  KJIAcCOB,  IMOATBEPKIATh
CYIIECTBOBAHHE TE€HETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMHU BELIECTBAMHU C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLUN;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPBIBATh CYLIHOCTh: OKHUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
TUX PEAKUUH; peakuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX H



COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEaKIui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe TUIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUS OOBIACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEaKIMA C YYETOM HMX SHEPreTMUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpunHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEakluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIMe HayyHble MPUHLMIBI XUMUYECKHMX NPOU3BOJACTB; LIEJIECO00PA3HOCTD
INPUMEHEHUSI HEOPTraHWYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOLLICHHS PUCK-TI0Jb34;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHMS SIBICHUHA NOpUpPOJbl — HAOJIOJEHUE, W3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peasibHbI U MBICJIEHHBII ), UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHS IPUMEHSATD 3TH 3HAHUSA NPH IKCIIEPUMEHTAIBHOM HMCCIIEIOBAHUY BEIIECTB
U 108 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
IIPAKTUYECKOM JEATEIBbHOCTH YEJI0BEKA U B IIOBCETHEBHOM KU3HH,

c(OPMUPOBAHHOCTh YMEHMSI BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATHUSIMU WU TPEACTABIECHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MaTePUAIbLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
IIOHATHM «MaccoBasi 0JIs BELIECTBA B PACTBOPE» U «MOJIAPHAs KOHLICHTPALU;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO M3 YUYaCTBYIOIIMX B PEaKLMU BEIIECTB; TEIJIOBOro 3 dexra
peaKkuuu; 3HaA4eHUs BOJAOPOIHOTO MOKA3aTeNsl pacTBOPOB KHUCIOT M IIEIOYEN C
U3BECTHOM CTEMEeHbIO JUCCOLMAlMU; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IIPONYKTA PEAKLHH, €CIM OJAHO M3 MCXOIHBIX BELIECTB JaHO B BHUJE pacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOAYKTa pEaKUHUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(OPMUPOBAHHOCTh YMEHUIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  pEakluid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILECTB, ONPEIECICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOINBIO WHAMKATOPOB, W3YyYECHHE BIIASHMUSI
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOW  pEaKkIuH, pelieHHe
DKCIIEPUMEHTAJbHBIX 3adad no Ttemam «Metamey u  «Hemerammey) ¢
coOIoIeHHEM TIpaBUII O€30MacHOr0 oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyJIUpOBaTh LE€lb HCCIEAOBAaHUSA, NPEIACTaBIATH B



paznuuHOM (QopMe pe3yiabTaThl FKCIEPUMEHTA, aHAIU3UPOBATH U OILCHUBATh X
JIOCTOBEPHOCTH;

c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
nocynoi u nabopatopHbiM OOOpyAOBaHHEM, OOpalIeHHs C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU TIO BBIMOJHEHUIO JTA0OOPATOPHBIX XUMHYECKHX
OTIBITOB, JKOJIOTMYECKH I€JIECOO0pa3HOT0 TIOBEACHHWS B OBITY W TPYIOBOU
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAOIIEH NPUPOIHOU
cpeabl U JOCTHUXKEHUsS €€ YCTOMYMBOIO pa3BHUTHS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKMUBBIE OPTaHU3MbI ONPEIACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, IOHMMAas cMbIci noka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoit nundopmaiuu, HTepHET U Jpyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadbarpiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHON y4eOHO 3a1auei.
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https://fipi.ru/ege/otkrytyy-
3.1 Cnuptsl. ®enon 11 1 PS:TIPLILIE e
bank-zadaniy-ege
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KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U

https://fipi.ru/ege/otkrytyy-

3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 :
bank-zadaniy-ege
a¢upsl. Kupbr
33 VIeBos 9 https://flpl.r-u/eqe/otkrvtvy—
bank-zadaniy-ege
Hroro no pazneny 41
Pa3nen 4. A3oTconepikaiiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBI. AMUHOKHUCIIOTEI. benku 12 https://flpl.r_u/eqe/otkrvtvv-
bank-zadaniy-ege
Hroro no pazgeny 12
Pa3zgen S. BoicokoMoJIeKyIsIpHBbIE COeINHEHUS
https://fipi.ru/ege/otkrytyy-
5.1 BricokoMonekynsipHble COSIMHEHHS 6 ;
bank-zadaniy-ege
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH »
https://fipi.ru/ege/otkrytyy-
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 9 .
bank-zadaniy-ege
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1 https://fipi.ru/ege/otkrytyy-
' BEIIECTB bank-zadaniy-ege
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi xumust
21 HemeTauint 31 1 3 https://flpl.r_u/eqe/otkrvtvv—
bank-zadaniy-ege
99 MeTansl 23 1 5 https://flpl.r_u/eqelotkrvtvv-
bank-zadaniy-ege
Hroro no pazgeny 54
Pa3znea 3. Xumus u :Kn3HL
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 https://fipi.ru/ege/otkrytyy-
' KU3Hb bank-zadaniy-ege
Hroro o paznueny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 4 8



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Jara nudpoBbIe
Ne n/m Tema ypoka Kontposbubie IIpakTnueckue p
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
[IpenMer 1 3HaUEHHE OPTAHUYECKOI .

https://fipi.ru/ege/otkrytyy-

1 XUMHH, IIPEJICTABICHUE O MHOr000pa3uu 1 :

. bank-zadaniy-ege
OpPraHUYECKUX COCAUHEHUN
DIEKTPOHHOE CTPOSHHUE aToMa yriiepoaa

5 (ocHOBHOE U BO30YX)AEHHOE COCTOSIHHUS). 1 https://fipi.ru/ege/otkrytyy-
BasieHTHBIE BOBMOXKHOCTH aTOMa bank-zadaniy-ege
yriaepoaa
XuMudeckas CBSI3b B OpraHU4ECKHUX

3 coeuHEeHUsIX. MexaHnu3Mbl 00pa30BaHUS 1 https://fipi.ru/ege/otkrytyy-
KOBQJIEHTHOM CBSI3H, CIOCOOBI Pa3phiBa bank-zadaniy-ege
CBA3EH

4 Teopus cTpoeHUS OpraHUYECKUX 1 https://fipi.ru/ege/otkrytyy-
coequHenuit A. M. bBytneposa bank-zadaniy-ege
Bunel n3omepun: cTpykTypHas,

5 MIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 https://fipi.ru/ege/otkrytyy-
3¢ (}eKTH B MOJIEKYJIaX OPTaHUYECKUX bank-zadaniy-ege
COCIMHEHU I
[Ipencrasnenue o kiaccupUKALNHA U o

https://fipi.ru/ege/otkrytyy-

6 cUCTeMaTH4yecKasi HOMEHKJIaTypa 1 .

bank-zadaniy-ege
(IUPAC) oprann4eckux BEIIECTB
7 Knaccudukanus peaxiuii B 1 https://fipi.ru/ege/otkrytyy-
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OPraHN4YeCKOM XUMHH

bank-zadaniy-ege

CucreMaruzanys 1 0000IIeHE 3HAHUI

https://fipi.ru/ege/otkrytyy-

CtpyKTypHas ¥ [UC-TPAHC-U30MEPHS
AJIKEHOB

8 ;
0 TeEME bank-zadaniy-ege
AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
9 dhopmysia, HOMEHKJIATypa U U30MEpHs, https://fipi.ru/ege/otkrytyy-
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE bank-zadaniy-ege
CTPOCHUE MOJICKYJT
10 dusnueckre 1 XUMUYECKHUE CBOMCTBA https://fipi.ru/ege/otkrytyy-
aJIKaHOB bank-zadaniy-ege
HaxoxneHnue aikaHOB B IPUPOJIE. .
https://fipi.ru/ege/otkrytyy-
11 CriocoObl 1oJIy4eHUs U IPUMEHEHUE :
bank-zadaniy-ege
AJIKAaHOB
[uknoankansl: o0miast popmya,
HOMEHKJIaTypa U U30Mepus, .
https://fipi.ru/ege/otkrytyy-
12 0COOEHHOCTH CTPOCHHS U XUMHUYECKUX )
N bank-zadaniy-ege
CBOMCTB, CIOCOOBI TIOJTyYEHUS U
MIPUMEHEHHE
Pemrenue pacu€THbIX 3a1a4 Ha
ompeieJIeHUEe MOJICKYJIIPHON (OPMYITBI
13 OpPraHNYECKOI0 BEIIECTBA 110 MACCOBBIM https://fipi.ru/ege/otkrytyy-
JTIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B bank-zadaniy-ege
ero cocraB. Cucremarusanus u
000011IeHNE 3HAHUN 10 TEME
AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias
dhopmyna, HOMEHKJIATypa, JJIEKTPOHHOE U o
’ P, P https:/fipi.ru/ege/otkrytyy-
14 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.

bank-zadaniy-ege
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duznueckre 1 XUMUYECKHE CBOMCTBA

https://fipi.ru/ege/otkrytyy-

15 .
ankeHoB. [IpaBuiio MapkoBHUKOBA bank-zadaniy-ege
16 CriocoOblI moryueHust 1 IPUMEHEHUE https://fipi.ru/ege/otkrytyy-
AJIKEHOB bank-zadaniy-ege
[IpakTrueckas padorta Ne 1 mo teme .
" https://fipi.ru/ege/otkrytyy-
17 [TomyyeHue 3THIICHA U U3yYEHHUE €ro .
N bank-zadaniy-ege
CBOMCTB
Pemenue pacy€THbixX 3a1a4 Ha .
18 orpezieNieHue MOJIEKYIIpHON (HopMyIIbl nitps: Tipi.ru/ege/otkrytyy-
peA yp pMYy bank-zadaniy-ege
OpraHUYECKOro BEIECTBA
AJKaJIUeHbI: CONPSIKEHHBIE, -
https://fipi.ru/ege/otkrytyy-
19 M30JIMPOBaHHBIC, KYMYJIUPOBAHHBIC. ;
bank-zadaniy-ege
Oco0OeHHOCTH AIIEKTPOHHOTO CTPOCHHS
20 XUMHUYECKUE CBOMCTBA CONMPSKEHHBIX https://fipi.ru/ege/otkrytyy-
JMEHOB bank-zadaniy-ege
21 CriocoObl osryueHus 1 IpUMEHEHNE https://fipi.ru/ege/otkrytyy-
aJIKaJuEeHOB bank-zadaniy-ege
AJKWHBI: TOMOJIOTUYECKUM PsiJl, o01Ias
99 dhopmysa, HOMEHKIATYpa, JJIEKTPOHHOE U https://fipi.ru/ege/otkrytyy-
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, bank-zadaniy-ege
(du3nueckre cBocTBa
. https://fipi.ru/ege/otkrytyy-
23 XUMHYECKUE CBOMCTBA aJIKUHOB .
bank-zadaniy-ege
24 KauecTBeHHbIE€ peaklii Ha TPOMHYIO https://fipi.ru/ege/otkrytyy-
CBSI3b bank-zadaniy-ege
o5 CriocoObl mosryueHust 1 IpUMEHEHNE
AJIKWHOB
26 Pemenwue 3aaq: pac4€Thl M0 ypaBHEHUIO https://fipi.ru/ege/otkrytyy-
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XUMHYECKON peaKIuu

bank-zadaniy-ege

CucreMaruzanys 1 0000IIeHE 3HAHUI

https://fipi.ru/ege/otkrytyy-

27 )
10 TEME bank-zadaniy-ege
ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast
OopMyJia, HOMEHKJIaTypa. DJIEeKTPOHHOE .
Gopay P P https://fipi.ru/ege/otkrytyy-
28 1 TIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT .
bank-zadaniy-ege
OcH30I1a U TOTyO0J1a, UX (U3HIECKUE
CBOICTBA
29 XUMHYECKHE CBOMCTBA apEHOB: PEAKIINMH https://fipi.ru/ege/otkrytyy-
3aMeEIIEHUS bank-zadaniy-ege
XUMHYECKUE CBOMCTBA apEHOB: PEAKLIMHU -
https://fipi.ru/ege/otkrytyy-
30 MIPUCOSAMHCHHUSI, OKUCIICHHE TOMOJIOTOB )
bank-zadaniy-ege
OeHzomna
31 OCoOEHHOCTH XUMHUYECKUX CBOICTB https://fipi.ru/ege/otkrytyy-
CTUpOJIa bank-zadaniy-ege
Pemrenue pacu€THbIX 3aa4 Ha .
32 orpe enegue MOJIEKYJISIPHOM hopMyIIBI MHpe:ATipi. riscerotkrytyy-
bex yp pMYy bank-zadaniy-ege
OpraHUYECKOI0 BEIECTBA
33 CriocoObl MoJTy4eHus U IPUMEHEHUe https://fipi.ru/ege/otkrytyy-
apeHOB bank-zadaniy-ege
34 ['enernueckas cBsI3b MEXKy pa3IUdHbBIMU https://fipi.ru/ege/otkrytyy-
KJIACCaMH yIJIEBOJOPOOB bank-zadaniy-ege
Pacuétel no ypaBHEHUSIM XUMUYECKUX n
35 eakiuid. Cuctemaruzanus u 06001IeHUE e Tipt ey eiotkrylyy-
P HU ' H Hl bank-zadaniy-ege
3HaHWUH 1O TeMe
36 [Tpuponusiii ra3. [lonytHble HeTAHBIE https://fipi.ru/ege/otkrytyy-
rasbl bank-zadaniy-ege
37 KaMeHHBII yroyib 1 IpOayKThI €70 https://fipi.ru/ege/otkrytyy-
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nepepadboTKu

bank-zadaniy-ege

Hedth 1 ciocoOsI €€ nepepaboTKy.

https://fipi.ru/ege/otkrytyy-

38 I1 €HeHUe IPOAYKTOB IIepepadboTK )
PHMCHCHHIC MPOAYKTOB Nepepaboticu bank-zadaniy-ege
HepTH
39 ['enernueckas cBsi3b MEXKy pa3anyHbIMU https://fipi.ru/ege/otkrytyy-
KJIacCaMU yIJIEBOJAOPOJOB bank-zadaniy-ege
I"ajorenonpoun3BoaHEIE YIIIE€BOIOPOIOB: .
40 JIIEKT OHH(I:eC oeHHe'yeaK I/II/Ip https://Tipt.rufege/otkrytyy-
p P » peartl bank-zadaniy-ege
3aMeIeHUs raJoreHa
[elicTBue menoueit Ha -
. https:/fipi.ru/ege/otkrytyy-
41 raJIOr€HIPOU3BOAHbIE. B3aumonenicreue :
bank-zadaniy-ege
IUTrajJoreHaakaHoOB C MArHUEM U [IUHKOM
42 Cucrematusanus 1 0000IIIeHIE 3HAHUN https://fipi.ru/ege/otkrytyy-
1o pazzaeny "Yrierogoposl” bank-zadaniy-ege
43 KontponbHas paboTa mo teme https://fipi.ru/ege/otkrytyy-
"Yrinesogopoas!” bank-zadaniy-ege
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psij, oOmast popMyia, .
P Popwy https://fipi.ru/ege/otkrytyy-
44 CTPOECHUE MOJIEKYJI, U30MEPHS, .
bank-zadaniy-ege
HOMEHKJIaTypa, KjIaccuukanus,
(bu3nueckue cBoicTBa
45 XHUMUYECKUE CBOKMCTBA MPEAETBHBIX https://fipi.ru/ege/otkrytyy-
OJHOATOMHBIX CITUPTOB bank-zadaniy-ege
46 CriocoObl mosryueHust 1 IpUMEHEHNE https://fipi.ru/ege/otkrytyy-
OJHOATOMHBIX CITUPTOB bank-zadaniy-ege
IIpocteie 3(pupHl: HOMEHKIIATYpa U o
P Pup P https://fipi.ru/ege/otkrytyy-
47 HU30MepHsi, 0COOEHHOCTH (PUBNYECKUX U

XUMHUYECKHUX CBOMCTB

bank-zadaniy-ege
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MHoroaTroMHBIE CIIMPTHBI: 3TUJIICHTJIIMKOJIb

https://fipi.ru/ege/otkrytyy-

48 Y TJIMLEPUH, UX (PU3NYECKHUE U .
LIepHH, dj bank-zadaniy-ege
XUMHYECKHE CBOICTBA
49 CriocoObI moryueHus 1 IPUMEHEHNE https://fipi.ru/ege/otkrytyy-
MHOI'0aTOMHBIX CIIUPTOB bank-zadaniy-ege
@DeHOoI: CTPOCHUE MOJICKYJIbI, .
. https://fipi.ru/ege/otkrytyy-
50 (dbuzmveckue cBoicTBa. TOKCUYHOCTh .
bank-zadaniy-ege
¢denona
. https://fipi.ru/ege/otkrytyy-
51 XuMu4eckue cBoicTBa (heHoa .
bank-zadaniy-ege
59 CriocoOpl 1oJIy4eHUs U IPUMEHEHUE https://fipi.ru/ege/otkrytyy-
¢denona bank-zadaniy-ege
[IpakTuueckas paborta Ne 2. Pemenue .
https://fipi.ru/ege/otkrytyy-
53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME )
bank-zadaniy-ege
"Crupthl 1 peHoTBI"
54 CucremaTu3aius 1 0000IIeHNe 3HAHUI https://fipi.ru/ege/otkrytyy-
10 TEME bank-zadaniy-ege
ATNBIETHIBI U KETOHBI: DJIEKTPOHHOE
55 CTpOE€HHE KapOOHUIIbHOW IPYyTIIbL; https://fipi.ru/ege/otkrytyy-
rOMOJIOTHUYECKHE psijibl, 00mias opmyia, bank-zadaniy-ege
M30MepHUs U HOMEHKJIATypa
56 ATNbIeruipl U KETOHBI: (PU3NMUECKUE https://fipi.ru/ege/otkrytyy-
CBOMCTBA; PEAKIIMU MPUCOCTUHEHUS bank-zadaniy-ege
57 Peakuuu oxuciieHHs M KaUECTBEHHBIE https://fipi.ru/ege/otkrytyy-
peakuuu abJAETHI0B U KETOHOB bank-zadaniy-ege
58 CriocoOblI 1osTyueHus aabIAeru0B U https://fipi.ru/ege/otkrytyy-
KETOHOB bank-zadaniy-ege
59 OIHOOCHOBHEIE MPEICITHHBIC https:/fipi.ru/ege/otkrytyy-
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KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTHU
CTPOCHHS UX MOJICKYJT

bank-zadaniy-ege

N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX

https://fipi.ru/ege/otkrytyy-

60 . .
KHCIIOT, UX (PU3MYeCcKue CBOMCTBA bank-zadaniy-ege
61 XUMUYECKUE CBOMCTBA MPEACTbHBIX https://fipi.ru/ege/otkrytyy-
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT bank-zadaniy-ege
Oco0eHHOCTH CBOWCTB MypPaBbHHON o
https://fipi.ru/ege/otkrytyy-
62 KHCJIOTBI. MHOT0OOOpa3ue KapOOHOBBIX .
bank-zadaniy-ege
KHCIIOT
OCOOEHHOCTH CBOWCTB: HEMIPEICIIbHBIX H
apOMaTHYECKHX KapOOHOBBIX, httos://fii.ru/ege/otk
//fipi.r rytyy-
63 TUKApOOHOBBIX, THPOKCHKAPOOHOBBIX 5. TN TWTEGero vty
bank-zadaniy-ege
kucnot. [IpencraButenu BICIIUX
KapOOHOBBIX KHUCIOT
64 [TonsATHE O TPOU3BOAHBIX KAPOOHOBBIX https://fipi.ru/ege/otkrytyy-
KHUCJIOT bank-zadaniy-ege
65 CriocoObl osryueHus 1 IpUMEHEHNE https://fipi.ru/ege/otkrytyy-
KapOOHOBBIX KHCIIOT bank-zadaniy-ege
CrnosHble 3(Upbl: TOMOJIOTUYECKUH AL, n
66 0BIas OpMYITa, H3OMEPUS 1 https://fipi.ru/ege/otkrytyy-
pMyJIa, P bank-zadaniy-ege
HOMEHKJIaTypa
67 DuU3NYECKUE U XUMUYECKUE CBOMCTBA https://fipi.ru/ege/otkrytyy-
a¢upoB bank-zadaniy-ege
Pemenue pacu€THpIx 3a1a4: 110
68 YPaBHEHUIO XUMHUYECKOW PEaKIINH, Ha https://fipi.ru/ege/otkrytyy-
orpezieNieHUue MOJIEKYJIIpHOU (HopMyIIbl bank-zadaniy-ege
OpPraHUYECKOTO BEIIEeCTBa
69 ITpakTuyeckas padora Ne 3. Pemenue https://fipi.ru/ege/otkrytyy-
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SKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME
"Kap6onossie kuciaotel. CloKHbBIS

a¢upsr"

bank-zadaniy-ege

Kupsr: crpoenue, puzndeckue u

https://fipi.ru/ege/otkrytyy-

70 o i
XUMHUYECKHUE CBOMCTBA (TMIPOIIU3) bank-zadaniy-ege
OcoOEHHOCTH CBOWCTB JKUPOB, -
71 COJIEPKAIIUX OCTAaTKU HENMPeaeIbHBIX https://fipi.rufege/otkrytyy-
Alepkatt pea bank-zadaniy-ege
KUPHBIX KUCIOT. JKUPBI B IpUpPOJIE
MbLuTa Kak COJIM BBICITUX KapOOHOBBIX
79 KHCIJIOT, UX Moollee aercTue. Ilonstue https://fipi.ru/ege/otkrytyy-
0 CUHTETHYECKHUX MOIOIIMX CPEJICTBAX bank-zadaniy-ege
(CMCO)
I'enetnyeckas CBSI3b YIIEBOIOPOAOB U .
73 KHACIOPOACOIEPIKAILUX OPraHUUECKUX https://fipi.rufege/otkrytyy-
poACOACPKAIIL P bank-zadaniy-ege
BEILIECTB
74 Pacuérel o ypaBHEHUSAM XUMHUYECKUX https://fipi.ru/ege/otkrytyy-
peakuuii bank-zadaniy-ege
75 Cucrematusanus 1 0000IIIeHIE 3HAHUIT https://fipi.ru/ege/otkrytyy-
110 TeEME bank-zadaniy-ege
OO01mast XapakTeEPUCTHKA YIIIEBOIOB U o
76 Knaccnq)mlza I/Iﬂp TJIEBO zB (MOHO-, - 1 hitps://fipi.Iu/ege/otkrytyy-
Ay A > A bank-zadaniy-ege
TOJIMCaXapHUIb)
77 Mounocaxapuabl: Gpu3NYecKue CBOMCTBA U https://fipi.ru/ege/otkrytyy-
HAaXO0XIEHUE B IPUPOJIE bank-zadaniy-ege
78 [IpuMeHeHne K036l €€ 3HaYCHUE B https://fipi.ru/ege/otkrytyy-
JKHU3HEAECATETPHOCTH OPTaHU3MA bank-zadaniy-ege
79 Jucaxapubl: caxapo3a, MajabTO3a U https://fipi.ru/ege/otkrytyy-

nakTo3a. Haxoxaenue B npupoac u

bank-zadaniy-ege
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IMPUMCHCHUC ACaXaprua0B

[Tonucaxapuabl: CTpoeHHE

https://fipi.ru/ege/otkrytyy-

80 AKpPOMOJIEK 3UYECKHE .
MaKpOMOJICKY I, (?H rcce bank-zadaniy-ege
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
https://fipi.ru/ege/otkrytyy-
81 [TonsaTne 06 NCKYyCCTBEHHBIX BOJIOKHAX .
bank-zadaniy-ege
Pemenue pacueTHbIx 3a1a4 Ha L
82 OIpEJICNICHUE JI0JIH BBIXO/1a MPOIYKTa Mps:ATipLrufegerotiryty-
bes s Aa POty bank-zadaniy-ege
pEeaKLMu OT TEOPETUYECKH BO3MOXKHOTO
83 Cucremaru3zanus u 0000IIeHne 3HAaHUN https:/fipi.ru/ege/otkrytyy-
110 pas3aeiy bank-zadaniy-ege
KonTponbhas pabota no teme .
84 "Kucnopozaconepxalniye opraHu4ecKue https://fipl.ufege/otkrytyy-
pos "H prRatie op bank-zadaniy-ege
COEIUHEHUS
AMUHBIL: K1accu(UKalus, CTpOCHHE .
85 MoKy, obias popmyina, H3oMepus ttps:Tipt rufege/otkrytyy-
Y7L, O pMYy I, vp ’ bank-zadaniy-ege
HOMEHKJIaTypa U (U3MUYECKUE CBOWCTBA
86 XUMHYECKHE CBOMCTBA anr(paTHUECKUX https://fipi.ru/ege/otkrytyy-
aMUHOB bank-zadaniy-ege
AHWIIMH: CTPOCHME AHWINHA, ..
. https://fipi.ru/ege/otkrytyy-
87 0COOEHHOCTH XUMHYECKHX CBOWUCTB )
bank-zadaniy-ege
aHWJIMHA
88 CriocoObl mosryueHus 1 IpUMEHEHNE https://fipi.ru/ege/otkrytyy-
ann(paTHUECKUX aMHUHOB bank-zadaniy-ege
AMHMHOKHUCIIOTHI: HOMEHKJIATypa 1
89 nu3zomepusi, puznyeckre cBocTBa. https://fipi.ru/ege/otkrytyy-

OT,[[CJIBHBIG npeacTaBuTCIIA O~
AMHWHOKHCIIOT

bank-zadaniy-ege
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XHUMHUYECKHE CBONCTBA aMHUHOKHUCIOT, UX

https://fipi.ru/ege/otkrytyy-

90 OHOJIOTMYECKOE 3HAUYEHUE aMUHOKHCIIOT. .
bank-zadaniy-ege
CuHTE3 ¥ THPOJIN3 TICITHIOB
01 benku kak npupoaHbIE OJIUMEDPHI; https://fipi.ru/ege/otkrytyy-
CTPYKTYpBI O€JIKOB bank-zadaniy-ege
. https://fipi.ru/ege/otkrytyy-
92 XUMHYECKHE CBOHMCTBA OEIIKOB .
bank-zadaniy-ege
A3oTcoepsKkalye reTepornKInIecKue .
P P https:/fipi.ru/ege/otkrytyy-
93 coequHeHus. HyKkIIeMHOBBIE KUCIIOTHI: )
bank-zadaniy-ege
COCTaB, CTPOCHHUE M OMOJIOTHYECKAs POJIb
[IpaxTuueckas padora Ne 4. Pemenue
94 JKCIIEPUMEHTANIBHBIX 33724 110 TEME https://fipi.ru/ege/otkrytyy-
"A3zoTcoaepkaniue opraHm4ecKue bank-zadaniy-ege
coenuueHus"”
[IpaxTnueckas padora Ne 5. Pemenue
95 SKCIEPUMEHTAIBHBIX 3374 110 TEME https://fipi.ru/ege/otkrytyy-
"Pacrio3HaBaHne OpraHMYECcKuX bank-zadaniy-ege
coeqrHeHnn"
KonTponbhas pabota no teme -
96 "A30TCoaepKame opraHnIecKrue s T TGOy~
sep ., . P bank-zadaniy-ege
COEIMHEHHUS
OCHOBHBIE TTOHSITHSA XUMHHU
97 BBICOKOMOJIEKYJIIPHBIX COEUHEHUN U https://fipi.ru/ege/otkrytyy-
METObI UX CHHTE3a —IIOTUMEPU3ALAS U bank-zadaniy-ege
MOJIMKOHIEHCALIHS
98 IImacTmaccel. YTunuzamnusa u https://fipi.ru/ege/otkrytyy-
nepepadoTKa MIacTHKa bank-zadaniy-ege
. https://fipi.ru/ege/otkrytyy-
99 DnacToMepbl: HaTypaJIbHbII

bank-zadaniy-ege
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CUHTETHYECKHE KayuyKku. Pe3nna

BomokHha: HaTypaJIbHbIC, NCKYCCTBCHHEIC,

https://fipi.ru/ege/otkrytyy-

100 cuarernueckue. [Tomumeps 1 )
bank-zadaniy-ege
CIIELMAJIBHOIO Ha3HAYEHUS
[IpakTrueckas padota Ne 6. Permenue .
https://fipi.ru/ege/otkrytyy-
101 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 )
N " bank-zadaniy-ege
Pacno3naBanue miacTMace U BOJIOKOH
O00011IeHIE U CUCTEMATU3AIUS L
https://fipi.ru/ege/otkrytyy-
102 M3Y4YEHHOT'0 MaTepuaa 1o TemMe 1 )
bank-zadaniy-ege
"BpicOKOMOJIEKYISIpHBIE COETUHEHUS"
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
JlaTa nudpoBLIe
Nen/m = Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero u3ydeHust o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 https://fipi.ru/ege/otkrytyy-
Xumuyeckui sneMent. M30Tomnbl bank-zadaniy-ege
5 CtpoeHue 3J1eKTPOHHBIX 0000UeK 1 https://fipi.ru/ege/otkrytyy-
aTOMOB, KBAaHTOBEIC YHCJIa bank-zadaniy-ege
3 Knaccudukanus XuMiuaeckux 1 https:/fipi.ru/ege/otkrytyy-
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) bank-zadaniy-ege
4 Pacnpenenenue 31eKTpOHOB 11O 1 https://fipi.ru/ege/otkrytyy-
ATOMHBIM OpPOUTAIIAM bank-zadaniy-ege
DNeKTPOHHBIE KOHPUTYpAIIUK aTOMOB n
R uryp https:/fipi.ru/ege/otkrytyy-
5 3JIEMEHTOB B OCHOBHOM H 1 .
n bank-zadaniy-ege
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 https://fipi.ru/ege/otkrytyy-
DNeKTPOOTPUIIATETEHOCTh bank-zadaniy-ege
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucteMa XMMHUYECKUX n
https:/fipi.ru/ege/otkrytyy-
7 anemenTtoB J[. 1. Menpaeneena, cBs3b C 1 3
. . bank-zadaniy-ege
COBPEMEHHOU TEOpHUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 https://fipi.ru/ege/otkrytyy-

VIMH NIPOCTBIX U CJIIOKHBIX BELIECTB 10
rpyIIaM H epuoaam

bank-zadaniy-ege
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

https://fipi.ru/ege/otkrytyy-

9 :
10 TeMe bank-zadaniy-ege
Bunsl xumndeckon cBs3u. MexaHUu3MEI
10 00pa30BaHMs KOBAJICHTHOM CBS3H. https://fipi.ru/ege/otkrytyy-
Bonoponnas cBsa3b. MexMOIIEKYIIIpHbIE bank-zadaniy-ege
B3aUMOJICVCTBHUS
BasieHTHOCTB U BaJ€HTHBIE
11 BO3MOXXHOCTH aTOMOB. CBS3b https://fipi.ru/ege/otkrytyy-
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX bank-zadaniy-ege
F€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBieHus 0 KOMIUIEKCHBIX https://fipi.ru/ege/otkrytyy-
COECMHEHMSX: COCTaB U HOMEHKIIATypa bank-zadaniy-ege
BemectBa MoseKkyasipHOTo U
13 HEMOJIEKYJISIPHOTO CTpoeHUs. Turbl https://fipi.ru/ege/otkrytyy-
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA bank-zadaniy-ege
BEILIECTB
[TonsiTHE O MMCTIEPCHBIX CUCTEMAX. -
https:/fipi.ru/ege/otkrytyy-
14 [IpeacraBnenune o KOJIOUIHBIX ;
bank-zadaniy-ege
pacTBopax
HctrunHbBIE pacTBOPHI: HACKIIIIEHHBIE U n
https:/fipi.ru/ege/otkrytyy-
15 HEHACBILICHHbIE, PACTBOPUMOCTb. -
bank-zadaniy-ege
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU https://fipi.ru/ege/otkrytyy-
pacTBOpPOB bank-zadaniy-ege
Pemrenue 3amau ¢ ucnosib30BaHUEM
17 MOHATUH ""MaccoBasi A0 https://fipi.ru/ege/otkrytyy-

nn

pacTBOpEHHOrO BelecTa', "MosipHas
KOHLeHTpauus"

bank-zadaniy-ege
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Krnaccudukanus 1 HOMEHKIATypa

https://fipi.ru/ege/otkrytyy-

18 -
HEOPraHWYECKUX BELIECCTB bank-zadaniy-ege
19 Cucrtemaru3zamus u 00001IeHne 3HAaHUN https://fipi.ru/ege/otkrytyy-
10 TEME bank-zadaniy-ege
KonTponbnas pabora no Temam
"Crtpoenue aroma. [leproanueckuii
20 3akoH U [lepunoandeckas cucrema https://fipi.ru/ege/otkrytyy-
XUMHYECKUX 31eMeHTOB J[. U. bank-zadaniy-ege
Menpneneesa", "CtpoeHue BeliecTna.
Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUECKUX peakiui
B HEOPTaHMYECKOH M OpraHu4ecKon
21 XUMUHU. 3aKOH COXPAHEHUS MACCHI https://fipi.ru/ege/otkrytyy-
BEILIECTB; 3aKOH COXPAHEHHUs U bank-zadaniy-ege
MIPEBPAIICHUS YHEPTUU TIPH
XUMUYECKUX PEAKITUIX
TemnnoBbie 3G HEKTH XUMUYECKUX .
. https:/fipi.ru/ege/otkrytyy-
22 peakuuii. Tepmoxumuueckue -
bank-zadaniy-ege
ypaBHEHUS
Brruucnenust no ypaBHeHUSIM -
P . https://fipi.ru/ege/otkrytyy-
23 XUMUYECKUX PEAKLIUN U ;
bank-zadaniy-ege
TEPMOXUMHYECKUM ypaBHEHUSIM
CKOpOCTh XMMHYECKOU peakinu, eé .
https://fipi.ru/ege/otkrytyy-
24 3aBUCUMOCTH OT pa3iHyHbIX (DaKTOPOB. :
bank-zadaniy-ege
Karanu3 u kaTanuzatopsl
https://fipi.ru/ege/otkrytyy-
25 ['oMoreHHbI€ U TeTEPOreHHBIE PEAKIIUU -
bank-zadaniy-ege
26 IIpakTuyeckas padora Ne 1 o teme https:/fipi.ru/ege/otkrytyy-

"BrusHue pa3nuyHbIX GaKTOpOB Ha

bank-zadaniy-ege
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CKOPOCTb XUMHUYECKON peaKkiuu"

O6parumbie 1 HEOOpATUMBIE PEAKITHH.

https://fipi.ru/ege/otkrytyy-

27 ]
XHUMHYECKOE paBHOBECUE bank-zadaniy-ege
[IpakTrueckas padota Ne 2 o Teme .
" https://fipi.ru/ege/otkrytyy-
28 BnusiHue pa3nuaHbpix GakTopoB HA .
\ bank-zadaniy-ege
MOJI0)KEHUE XUMHUUECKOTO PAaBHOBECHUS
DNEeKTPONIUTHYECKAs JUCCOLIUALIHSL. .
https://fipi.ru/ege/otkrytyy-
29 CunbHbIe U cradble IEKTPOIUTHI. }
bank-zadaniy-ege
CremneHs TUCCOIUANT
Honnoe npoussenenue Boasl. Cpena .
30 BOHLLX : c1BonoB. Bolobo HI,EZ https://fipi.ru/ege/otkrytyy-
A p POB. BOAOPO bank-zadaniy-ege
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu, o
31 HDOTEKAOLIIE B DACTEODAX https://fipi.ru/ege/otkrytyy-
p m p P bank-zadaniy-ege
3JIEKTPOJIUTOB
IIpaxtrueckas padora Ne 3 mo teme .
32 ")I()I/IMI/IquKHe peaK WU B pacTBOpax https:/Ifipi.ru/ege/otkrytyy-
P & p p bank-zadaniy-ege
3JEKTPOJIUTOB
OKHUCINTEIHFHO-BOCCTAHOBUTEIHHBIE .
. https://fipi.ru/ege/otkrytyy-
33 peakuuu. Baxuenme oKUCIUTENN U ;
bank-zadaniy-ege
BOCCTaHOBHUTEIHU
34 Mertoa 31eKTPOHHOTO (3JIEKTOHHO- https://fipi.ru/ege/otkrytyy-
HWOHHOTO) OanaHca bank-zadaniy-ege
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB https:/fipi.ru/ege/otkrytyy-
BEIIIECCTB bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-
36 Pemrenue 3aa4 pa3inyHBIX THITOB }
bank-zadaniy-ege
37 Pemrenne 3ama4 pa3nuyHbIX TUIIOB https://fipi.ru/ege/otkrytyy-
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Cucremaruzanuys u 0000ILIEHUE 3HAHUM

bank-zadaniy-ege

https://fipi.ru/ege/otkrytyy-

38 ;
1o teme "XumMuyeckue peakiuu" bank-zadaniy-ege
39 KonTponbHas pabota mo Teme https://fipi.ru/ege/otkrytyy-
"Xumudeckue peakuuu" bank-zadaniy-ege
ITomoxeHNEe HEMETAIIOB B
[Tepuonuueckoit cucteMe XMMUYECKUX .
https://fipi.ru/ege/otkrytyy-
40 snementoB JI. 1. Menpeneena u ;
bank-zadaniy-ege
O0COOCHHOCTH CTPOCHHS UX aTOMOB.
dusnueckue cBOUCTBAa HEMETAIIOB
AmoTponus HEMETAIOB (Ha IPUMEpe .
41 KuCITOpOsa, cepbl, hocdopa i https://fipi.ru/ege/otkrytyy-
poJa, Cephl, p bank-zadaniy-ege
yIiiepo/a)
42 Bognopon: nomydenue, pusndeckue u https://fipi.ru/ege/otkrytyy-
XUMHYECKUE CBOMCTBA. [ 'uipuIbI bank-zadaniy-ege
["asiorensl: HaXOXKJIEHUE B PUPOJIE, .
https://fipi.ru/ege/otkrytyy-
43 CHOCOOBI OTyUYeHUs], PU3NYECKUE U .
. bank-zadaniy-ege
XUMHUYECKHE CBOICTBA
I'anorenoBoxopoasl. Baxkueiimue .
44 KHACIOPOACOIEPKAINE COEANHEHUS https:/Tipi.ru/ege/otkrytyy-
PoAICONIepKalll A bank-zadaniy-ege
rajJoreHoB
JlabopatopHble 1 IPOMBIIIITICHHBIE
45 CHIOCOOBI TOTYYEHHS TaIOTeHOB. https:/fipi.ru/ege/otkrytyy-
[IpuMeHeHue rajnoreHoB U ux bank-zadaniy-ege
COETUHEHUN
ITpakTuyeckas pabora Ne 4. Pemenue -
https:/fipi.ru/ege/otkrytyy-
46 AKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME

"T"anoreus!"

bank-zadaniy-ege
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Kucnopon: maboparopHsie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS,

https:/fipi.ru/ege/otkrytyy-

47 . .
(hU3MYECKre U XMMUYECKUE CBOMCTBRA. bank-zadaniy-ege
O3oH. [IpuMeHeHune kucIopoaa U 030Ha
48 OKCHILL H EDOKCIILL https://fipi.ru/ege/otkrytyy-
A P a bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-
49 Pemenue 3amay pa3aMvHBIX THIIOB 3
bank-zadaniy-ege
Cepa: HaxOXKIEHHE B IPUPOJIE, .
P PHP https://fipi.ru/ege/otkrytyy-
50 CHOcoObI MOTy4YeHUs], PU3NYECKUE U -
. bank-zadaniy-ege
XUMHAYECKHE CBOMCTBA
51 CepoBogopo, cybhusI https://fipi.ru/ege/otkrytyy-
POBONOPOAL, €Y A bank-zadaniy-ege
Kucnopoxaconep:kamue coe fJMHEHUS .
P P o " https://fipi.ru/ege/otkrytyy-
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOI ;
bank-zadaniy-ege
KHUCJIOTEI
IIpaxtrueckast padora Ne 5. Pemenne ..
P P https://fipi.ru/ege/otkrytyy-
53 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME ;
. bank-zadaniy-ege
"Cepa u e€ coenuHeHus"
A30T: HaX0X/IEHUE B IIPUPOJIE,
54 CrocoObl NOTy4YeHUs, PU3NIECKUE U https://fipi.ru/ege/otkrytyy-
XHUMUYECKHE CBOMCTBA. AMMHUAK, bank-zadaniy-ege
HUTPUIBI
Kucnopoxaconepskaime coe JTHHEHUS L
P P o o https:/fipi.ru/ege/otkrytyy-
55 azora. OcoOOEHHOCTH CBOMCTB a30THOH ;
bank-zadaniy-ege
KHUCJIOTHI
56 [IpumeneHue a30Ta U €ro COCIMHEHUM. https:/fipi.ru/ege/otkrytyy-
A30THBIE y10OpeHus bank-zadaniy-ege
57 dochop: HaXOKACHHE B IPUPOJIE, https:/fipi.ru/ege/otkrytyy-
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CTOCOOBI OTYYEHUs, PU3NIECKUE U
XUMHUYecKkue cBoricTBa. Dochubl u

dhochun

bank-zadaniy-ege

Oxcunst hocdopa,

https://fipi.ru/ege/otkrytyy-

58 K K . ;
(bOC(bopco;U[ep amue kucnotel. Comun bank-zadaniy-ege
(dhocopHOIi KHCTTOTHI

59 [Ipumenenue dochopa u ero https://fipi.ru/ege/otkrytyy-
coenuneHuil. @ochopHbIe yI00peHus bank-zadaniy-ege
[IpakTuueckas paborta Ne 6. Pemenue .

https://fipi.ru/ege/otkrytyy-

60 AKCIIEPUMEHTANBHBIX 33724 10 TeMe -

bank-zadaniy-ege
"A30t1 1 pocdop u ux coeuHEHU"
VYriepoa: HaX0XACHUE B IPUPOJIC,

61 AJUTOTPOITHBIE MOTU(UKALIHH; https://fipi.ru/ege/otkrytyy-
(bU3UYECKre U XMMUYCCKHUE CBOMCTBA, bank-zadaniy-ege
MIPUMEHEHNE
Oxcun yriaepoga(ll), okcng -

62 TJie oya(l\f) r(on)LHaﬂ KHCJIOTa U €€ nitps:/ifipt.rufegerotkrytyy-
yHIepos Y bank-zadaniy-ege
coJiu

https://fipi.ru/ege/otkrytyy-
63 Pemenne 3a1a4 pa3nuyHbIX TUIIOB -
bank-zadaniy-ege
Kpemuuii: HaxoxaeHUE B IPUPOJE, -
P PP https://fipi.ru/ege/otkrytyy-

64 CocoObl NOTY4YeHUs, PU3NUECKUE U :

. bank-zadaniy-ege
XHUMHYECKHE CBOICTBA

65 Oxkcun kpemuaus(1V), kpemaneBas https://fipi.ru/ege/otkrytyy-
KHCJI0Ta, CUIIUKATHI bank-zadaniy-ege
[IpuMeHeHne KpeMHUS U €T0 -

. https://fipi.ru/ege/otkrytyy-

66 coequHeHMi. CTEKII0, €ro MoJTydeHue,

BHUJBI CTEKJIA

bank-zadaniy-ege
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67 Pemtenue 3amay pa3iiMuHbIX TUIIOB ;
st p bank-zadaniy-ege
68 Cucremarusanusa 1 00001IeHIE 3HAHUIN https://fipi.ru/ege/otkrytyy-
o teMe "Hemerasiasr" bank-zadaniy-ege
69 KontponbHas paboTa mo teme https://fipi.ru/ege/otkrytyy-
"HemeTamisr" bank-zadaniy-ege
70 AHainu3 pe3yJibTaToOB KOHTPOJbHOU https://fipi.ru/ege/otkrytyy-
paboThI, KOPPEKIIHS OMNOOK bank-zadaniy-ege
IlonoxeHue MeTanIoB B
[Tepuonnueckoit cucTeMe XMMUYECKUX .
https:/fipi.ru/ege/otkrytyy-
71 31eMeHTOB. OCOOEHHOCTH CTPOCHUS :
bank-zadaniy-ege
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO0mue ¢puznyecKkrue CBOMCTBA .
https:/fipi.ru/ege/otkrytyy-
72 MeTtauioB. [IppuMeHeHne MeTaioB B :
bank-zadaniy-ege
OBITY U TEXHUKE
https:/fipi.ru/ege/otkrytyy-
73 CmuiaBsl MetasuioB. Kopposust Mmetamion -
bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-
74 Pemenne 3aia4 pa3snuyHbIX TUIIOB )
bank-zadaniy-ege
DNEKTPOXUMHUECKUN Psiji HANPsKEHUH .
https:/fipi.ru/ege/otkrytyy-
75 MeTasuioB. OO01IMe COCOOBI MOTyYeHUS 3
bank-zadaniy-ege
METAJUIOB
OOm1as xapakTepucTika MetauioB |A-
rpynnsl [lepuoanueckoit cucTeMsl
76 XUMHYECKHUX AeMeHTOB. HaTpuii u https://fipi.ru/ege/otkrytyy-

KaJluii: ojy4yeHue, pusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUHN

bank-zadaniy-ege
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Oo6mas xapakrepuctuka metamioB [1A-
rpynmnsl [leprpoandeckoi cucTemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u

https://fipi.ru/ege/otkrytyy-

77 . -
KaJIBIIWI: TIOJTy4YeHue, (GU3ndecKue u bank-zadaniy-ege
XUMHYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEHIECTB U UX COCAMHEHUN
78 XKécTtkocTb BOJBI U CLIOCOOBI €€ https:/fipi.ru/ege/otkrytyy-
YCTpaHECHUS bank-zadaniy-ege
79 AnroMuHUE: TIony4YeHue, GU3NIecKue u https://fipi.ru/ege/otkrytyy-
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE bank-zadaniy-ege
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUJPOKCU]IA aJTFOMUHUS, https://fipi.ru/ege/otkrytyy-
TUAPOKCOKOMIUIEKCHI aJTFOMHHMS, UX bank-zadaniy-ege
MIPUMEHEHHE
https:/fipi.ru/ege/otkrytyy-
81 Pemenue 3amau pa3nuvHbIX TUIIOB -
bank-zadaniy-ege
[IpakTnueckas padora Ne 7. Pemenue -
https:/fipi.ru/ege/otkrytyy-
82 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME :
bank-zadaniy-ege
"MeTauisl INIaBHBIX oarpymnm"
OO6mrast XxapakTepruCTHKa METAIIJIOB
83 nmo6ouHbIX moArpymnm (b-rpymm) https://fipi.ru/ege/otkrytyy-
[Teproanueckoit CUCTEMBI XUMHUYECKHUX bank-zadaniy-ege
3JIEMEHTOB
dusnyeckre 1 XMMUIECKHE CBOMCTBA -
. https://fipi.ru/ege/otkrytyy-
84 XpoMa | ero COCTUHEHUH, UX 5
bank-zadaniy-ege
MIPUMEHEHHE
Baxwuelimme coeMHEHUs Maprasiia. -
https://fipi.ru/ege/otkrytyy-
85 Ilepmanranar kanus, ero

OKHCIIMTENILHBIC CBOMCTBA

bank-zadaniy-ege
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duznueckre 1 XUMUYECKHE CBOMCTBA

https://fipi.ru/ege/otkrytyy-

86 xKenesa u ero coenuHeHui. [lomydenne 3
bank-zadaniy-ege
Y IPUMEHEHHE CIIJIaBOB JKelie3a
87 duznyeckre 1 XMMHUUECKHE CBOCTBA https://fipi.ru/ege/otkrytyy-
MEIU U €€ COCIMHEHU, UX IIPUMEHEHUE bank-zadaniy-ege
duznyeckre 1 XUMHUECKHE CBOIICTBA
88 IIMHKA ¥ €T0 COCAUHEHHUH, NX https://fipi.ru/ege/otkrytyy-
IIpUMEHEHHE. | HIPOKCOKOMIIIEKCHI bank-zadaniy-ege
IIMHKA
[IpakTuueckas paborta Ne 8. Pemenue .
https://fipi.ru/ege/otkrytyy-
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME ;
bank-zadaniy-ege
"MeTtasl TOOOYHBIX oArpymn"”
https://fipi.ru/ege/otkrytyy-
90 Pemrenue 3a1a4 pa3inyHbIX THIIOB ;
bank-zadaniy-ege
O06001IeHNEe U CUCTEMATU3AIIHS o
https://fipi.ru/ege/otkrytyy-
91 M3YUYEHHOT0 MaTepuasa 1o Teme ;
bank-zadaniy-ege
"MeTtaimibsr"
92 KonrtponbHas pabora no Teme https://fipi.ru/ege/otkrytyy-
"MeTtaimibsr" bank-zadaniy-ege
93 AHanus pe3yabTaToB KOHTPOJIBHON https://fipi.ru/ege/otkrytyy-
paboThI, KOPPEKIHUS OMINOOK bank-zadaniy-ege
Ponb xuMuu B obecrieueHnu
94 YCTOMYHMBOIO Pa3BUTHS YEIOBEYECTBA. https://fipi.ru/ege/otkrytyy-
[TonsiTHE 0 HAyYHBIX METOAAX bank-zadaniy-ege
HCCIIEJOBAHNS BEIIECTB
HayuHble TpUHIUIIBI OPTaHA3aIIT o
Y P p https://fipi.ru/ege/otkrytyy-
95 XUMHUYECKOTO MTPOU3BO/ICTRA.

HpOMLIIIIJ'ICHHLIe CIIOCOOBI MMOJIy4YCHUA

bank-zadaniy-ege
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Ba)KHEHUIIINX BEIIECTB

Xumuaeckoe 3arpsA3HCHUC

https://fipi.ru/ege/otkrytyy-

i 1 ;
96 OKPYKArOIIeH CPEJIbl U €r0 bank-zadaniy-ege
MOCIEICTBUSA
97 XUMUA U 3J0POBbE YEJIOBEKA. 1 https://fipi.ru/ege/otkrytyy-
JlekapcTBEHHBIE CpE/ICTBA bank-zadaniy-ege
08 Xumus mumy. Posiabs XxuMuu B 1 https:/fipi.ru/ege/otkrytyy-
oOecrieueHny NUIIEBON O€30IIaCHOCTH bank-zadaniy-ege
99 KocMmernueckne u napdroMepHbie 1 https:/fipi.ru/ege/otkrytyy-
cpeacTBa. beiToBas xumMus bank-zadaniy-ege
XuMust B CTpOUTENbCTBE. BaxkHeiime .
100 CTPOUTEINLHBIE U KOHCTPYKIIMOHHBIE 1 https:/Ifipi.ru/ege/otkrytyy-
p pyKIL bank-zadaniy-ege
MaTrepHuabl
XHUMHS B CEITLCKOM XO3SIMCTBE. .
https://fipi.ru/ege/otkrytyy-
101 Opranuueckue 1 MUHEPAJIbHbIE 1 .
bank-zadaniy-ege
ynoopeHus
102 CucremaTu3anusa U 000011IeHHE 3HAHUH 1 https://fipi.ru/ege/otkrytyy-
110 TeMe bank-zadaniy-ege
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUUYeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AkuinonepHoe odiectBo «M3aaTenbeTBo
«IIpocBemenue»

» Xumusi, 11 xknacc/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODAY; AxiinonepHoe obiecTBo «M31aTenbeTBO
«IIpocBemieHue»

BBGI[I/ITG BapHaHT

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa « Xumuss Metoaudeckoe nmocoome — 6a3oBbIi
ypoBenb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensa, .I'.OctpoymoB, «O011ass XuMus B TECTax, 3aadax,
ynpaxkaenusix. 11 xkmace» — M.: lpoda, 2023 ro.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kimacc:
Hacronbnast kaura nmst yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.Benenckas «Xumus 11 xmacc:
Hacronbnast kaura nmst yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I".OcTtpoymoBa «3agauu o XuMuu u
crocoObI ux pemeHus» - M.: «Jlpoday», 2021ro.

7. B.I'. lenncoBa «Xumus 11 kmacc moypouHsle MmaHbl IO y4eOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoi» - Bonrorpan» Yuutens 2018ro.

8. M.A.Pa6oBa, Y.FO.Hesckas, P.B.JInnko «Tectsl mo xumuu 11 kmacey, - M.

Dx3amen, 2019r.



9.9. O.C.I'abpuensia, U.I'.octpoymoB « XUMHUUYECKU SKCIEPUMEHT B 11KoJie 11

kiacey; - M.: llpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caiit uis yuutens «5 uay Ha ypok
XUMHUIN

http://him.1september.ru Equnas xomnekius LIOP: IIpeameTHast KOJUIEKITHS
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcriepuMenThl: Xxumusl. Komnekuus Poccuiickoro o6mieo0pa3oBaTeabHOTO
nopTana

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumuaa nKoJIbHAKOB 10 XUMHH
http://chem.rusolymp.ru Opranuueckast XuMUs: 3JICKTPOHHBIA yUCOHUK JIs
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHH: 3JICKTPOHHBIN yU4COHUK
http://www hemi.nsu.ru OTKpeITHI KOJDIEIK: XUMUS
http://www.chemistry.ru JlucraHiponHas OJIMMIIMAA 10 XUMHH:
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT
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