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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmMa mo XuMUW Ha YPOBHE CpPEIHEro 001ero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacraBneHHbIXx B DenepalbHOM TOCYIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuUTUA BocnUTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
IpOAODKEHNs OOyuYeHHUsT B OpraHu3alusx Mpo(ecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH IMIENieH, COAEpKaHUs,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOpPMALIMOHHO-METOIMYECKasl, pealu3alus KOTOpol olecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OPraHU3aLMOHHO-TIJIAHUPYIOIIAsl, KOTOpas MpeaycMaTpUBAET ONpeeeHHE:
MNPUHLUIOB CTPYKTYPUPOBAHUSI U  TOCIEAOBATEIbHOCTH HM3YyYECHUS
y4eOHOrO  Marepuana, KOJUYECTBEHHBIX M  KAaYeCTBEHHBIX  €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (oOpMe €IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTAaHABJIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE IS
U3y4EeHHS B paMKax OTHCNbHBIX Mpoduiel, MpeaycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 1a€T IPUMEPHOE paclpeiesieHre yueOHOro BpEMEHHU, PEKOMEHTyeMOro s
U3YYEHUS OTNETBHBIX TEM;

elIpe/JIaraeT NPUMEPHYIO  MOCIEJOBATEIbHOCTh HU3YyUEHHUs  Yy4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALIMIO 1IeJIel U 3aa4 U3yUYeHUs MpeaMeTa Ha
yIrIyONnEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPHUOPUTETOB B CHCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUSI OCHOBHOW 00Opa30BaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIIMpOBaHHOTO OOYyYEeHHUST Ha YPOBHE CPEIHEro OOIIero o0pa3oBaHMUS
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEr0 MPOPECCHOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEAYIONIETr0 MOIYyYeHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue Imnpeamera «XuUMHUS» OPUEHTUPOBAHO TAaKXKEe HA peUIeHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEp>KaHUA STUX KYypCOB B MpPOrpaMMe MO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY ypPOBHIO M3y4YEHHs IpeaMmeTa. JTa CUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUsS] O00bEMA 3HAHUM O XHUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuKu. HM3ydeHume mnepuoanueckoro 3akoHa u Ilepmogmdeckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONPEAEIEHHOTO Mpoduis (IaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuayia mo oomei xumuu. [lpu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAVHAMHUKH, DJIEKTPOJIU3d, NPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae  mpenocTaBisieTCsl  BOBMOXKHOCTH — JUIsl  Oouiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHCIIOTBI U Apyrue. IIpu 3ToM 3HaHHA O COCTaBE M CBOMCTBAxX NPEICTaBUTENICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA PAKTUYECKOT0 MPUMEHEHHUS HayYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun yueOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e popMUpOBaHUE TPEACTABICHUNA: O MaTEPUAIBHOM E€IUHCTBE MM,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

*eOCBOCHME CHUCTEMBl 3HAaHMH, JIeKAIIUX B OCHOBE XHUMHUYECKOH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHHUS XUMUYECKUX PEaKLHi, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

« popMupoBaHUE y 00yyaromuxcs OCO3HAaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU JUIsi OOBSICHEHUS
KIIFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKU C MO3UIINI YKOJIOTHYECKOM 0€30MacHOCTH MOCIEACTBUI
OBITOBOM M TMPOU3BOIACTBEHHON JEATEILHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIIECTB;

e yIUIyOJIEHUE MPECTABICHUN O HAYYHBIX METOJ/IaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETeHUs] YMEHUW OPHEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMPUPOJE, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B mnnaHe peanu3anuu TMEPBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMera «XuUMUsS» Ha  yrayOJaEHHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTb
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCTIUTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, YBAXKCHUS
K TMpoIEecCy TBOpUECTBA B OOJACTH TEOPETHUUECKUX U TMPUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmMupoBaHue MHPOBO33pEHU,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHBAIIMM K OOYYECHHUIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e Pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYabHBIX U TBOPYECKUX
criocoOHocTe oOydaronuxcsi, (GOpMHpPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HU;

e popMUpOBaHME YMEHUW UM HAaBBIKOB Pa3yMHOTO MPUPOJIONOIL30BaAHMUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIC3HOM PKOJIOTMUYECKOMN AeSATECIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE cpeaHero obmiero oopasoBanus, cocrasiser 204 dacos: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer wW 3HAaYE€HHE OPraHUYECKOM XHMHUH, MPEACTABIECHHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM paaukane, Hykiaeoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyJbl  Pa3jIMYHBIX BHUAOB: pa3BEPHYTas, COKpalIEHHa,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbyHkunoHagsHOM Tpymnme. 'omonorus. 'omonoruueckue psinpl. Cucremarnueckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJIENeH MOJIEKYJI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. DPU3HYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (COnpspKEHHbIE, W30JMPOBaHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psijy akuHOB, oO1as (GopMya, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpHU3alnn, OKUCcIeHNs. KUCI0THBIE CBOKCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATYpa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JECUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE APOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX MPUMEHEHHE B MPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJOreHNpPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IMEpMaHTraHaTa Kaliis, B3aWMOJCHCTBUE Aal€TUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHHE MOJIEKYJ
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kinaccuukamus. Dusumdyeckue CBOWCTBA  MpelEIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. J[efcTBUE 3TaHONIA U METAaHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaToMHbl€ CHUPTHI — ASTUJICHIVIMKOIb W TiulepuH. duszndeckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl MOJyYeHUS W NPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06blI osryueHust U npuMeHeHue gpenomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. ~ XUMHUYECKHME CBOICTBAa  aIbJIETUAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nuecKkue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss dTepUPUKALMM, PEAKIUU C Y4YacTHEM YIJIEBOJAOPOJHOTO paJuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBureny BbICIIUX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKNEe W XMMHUYECKHE CBOMCTBA: THUAPOJIW3 B KHUCIOW U
IIEJIOYHOM Cpeie.

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

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxAeHHE B npupoje. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAKOIINE AUcaxapuisbl. I 'uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAYECTBEHHAsl pPEaKUUs C HOAOM. XHMHYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJE, B3AUMOJEHCTBHUE 3TAHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAaueCTBEHHbIE pPEaKUMU Ha albJeruabl (C THUAPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMaJia ¢ MOJIOM, PELICHUE SKCIEPUMEHTAIBHBIX 3a/lady no TeMaM «CHUpThI U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moiekyn, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (U3NYECKUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TpPEICTaBUTENb AaMUHOB apoMmaruyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepus. OTaenbHbIe NPEACTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 Y TUIPOJIN3 MENTUIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHMs] BEIIECTB M WX IMpEeBpallleHHI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmacTmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJIeKyJIsipHOM (OPMyJIbl OPraHHMYECKOTO COCAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QOpMyIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKON T'PaXIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH 1€ U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHM YYEOHBIX M MO3HABATEJIHHBIX 3a/1a4, BBIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHWs ¢ BeEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUI W HENMPUATHUS BPEAHBIX MPUBBIUEK (YNOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAJIBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I11eJIECO00Pa3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOAUMOCTH WCIIOJIb30BAHUS JOCTIDKCHUNW XUMHH  JIsI
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH U BaXXHOHW poOJH B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJOTUYECKHA KOM(OPTHOM KU3HHU KAXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJAIIUX B HEM U3MEHEHUH, yMEHUS ieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCuOHATBHON
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIO0JIb30BATh OCBOECHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATEIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUICHUWM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
peaxkuuu;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUAJIOTa W/WIIN
JMCKYCCHH, BBICKA3bIBATh UJieH, OPMYIUPOBATH CBOU MPEIJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIHTI/IBHLIe YHuUBEpPCAJIbHbLIC yqeﬁnble IleﬁCTBHH:

CaMOCTOSITEIIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO I103HABATEIBHYIO
JEeATEIbHOCTh, ompeneisas €€ Leaud M 3aJa4yd, KOHTPOJIHMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CaMOKOHTPOJIb JICSITEILHOCTH Ha OCHOBE camMoOaHajdu3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[TpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 110 XUMUHU Ha yriyOaéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCSCKUC
JUIs1 yaeOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHHS, YMEHUS U CIIOCOOBI ICUCTBUM
10 OCBOCHHIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUJBI JIESITCILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWA B PA3IMYHBIX yUEOHBIX
CUTyaIUsX, a TAK)KE B PeaJbHbIX )KU3HCHHBIX CUTYyAIUsAX, CBI3aHHBIX ¢ XuMuei. B
nmporpaMMe II0 XHUMHUHM TIPEJAMETHBIC Pe3YyIbTaThl MPEJACTABICHBI IO TOJaM
W3yUYCHHS.

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn palMOHAIBHOTO



IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIEH KyJIbTYpbI
YEJIOBEeKa, a TaKXe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHMX  3HAaHMUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAS
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJEKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTEIICHb OKUCICHUS, XUMUYECKasi CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GQyHKIIMOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (opmyibsl (pa3BEpHYThIe, COKpalllEHHbIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTphyecKas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKHA pAJl, TOMOJIOIH, YTIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MaCcChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalIEHUS BHEPrUM NP XUMUYECKUX pEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33DEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTHA U CUCTEMHOCTH XMMHWYECKUX SIBICHHI; MPEICTABICHUS
O MEXaHU3MaxX XUMHUYECKHX pEaKIUi, TEPMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMsl, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBIN 3pdexThi, opueHTanTsl | u Il pona);
(dakToNIOrHYECKUEe CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHHU U OE€30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYEeCKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepadOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHble NMpPU3HAKU TOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPAaBHEHUSI XMMHUYECKUX PEaKUUA U PAaCKPbIBATh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEICTBOM  COCTAaBJICHHS
AIIEKTPOHHOTO ©OajaHca »dTUX peakluil, peakuuii HOHHOro oOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

U3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;



c(hOpPMHPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAICKHOCTh M3YYCHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
Homenknarype (IUPAC) u npuBoauTh TpHUBHAIbHBIC Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIe OPraHUYECKUX BEIIEeCTB (ITUIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHTJINKONb, (eHoN, (GOopMambIeTHl, aneTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OPTraHMYECKUX COCIWHCHMSIX (KOBAJICHTHAsS W WOHHAS CBS3b, G- M T-CBS3b,
BOJOPOJIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa a1 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMCHHH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIMCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albJCTHJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, - W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMCHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTMHECHHUHA OT
KpPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Chlpbs  (He(Thb, NPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro MnepepadoOTKH MU
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC oreparuu
MBICITUTEILHON JEATCIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — JUIA W3Y4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;



c(OpMUPOBAHHOCTh YMEHHI: BBIABIISATH B3aMMOCBSA3b XUMUYECKUX 3HAHUN C
MNOHATUSAMU M NPEICTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHUN: TMPOBOJUTH pacdy€Tbhl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XMMHUYECKUX PEAKIMHA C MCIOJIB30BaHUEM (DU3HUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMysbl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XMMHUYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI1: MPOTHO3UPOBATH, AHATTU3UPOBATH U OLIEHUBAThH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  IMOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHONW JESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepaboTKon
BEILECTB, UCMOIb30BATh MOJYYEHHbIC 3HAHUA JIs1 MPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN DSKCIEPUMEHT (MOJIYyYeHHE M HM3yUYE€HUE CBOMCTB OpPraHMYECKHUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIECTB, PELICHHUE 3KCIEPUMEHTATbHBIX
3a/lady 10 PAacCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM IPABHII
Oe3omacHOro oOpallleHusi C BelleCTBaMU U J1aOOPaTOpHBIM 00OpYAOBaHUEM,
dbopMynupoBaTh 1L€db HCCIENOBaHMS, MPEACTABIATh B pPa3IUYHOU (popme
pPE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII0JIaTh MpPaBHJIa KOJIOTMYECKH LIeIecO00pa3HOro MOBEACHUS B OBITY U
TPYJOBON JEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CpPElIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIE OPTraHHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIc noka3zaress [11K;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XMUMUYECKYI0 MH(pOpMAIUIO, iepepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a/1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
KourpoJusbnbie | IIpakTHyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYEeCKOM XMMHUM
IT i .

11 TpenMeT OPTAHIHCCION XHMIH 8 https://chem-ege.sdamgia.ru/

' COPHA CTPOCHITA OpTaliacciiX https://resh.edu.ru/subject/29/10/

coenunenuit A. M. byrneposa

Wroro mo paszneny 8

Pa3znea 2. YrieBoaopoasl
21 IIpenenbHbIe YrIE€BOAOPOIBI — 5 https://chem-ege.sdamgia.ru/

' AITKaHbI, IIMKJIOATKAHBI https://resh.edu.ru/subject/29/10/
99 HenpenenbHble yriaeBoaopoabl: 14 1 https://chem-ege.sdamgia.ru/

' aJIKCHBI, aJIKaJUCHBI, aJIKUHEI https://resh.edu.ru/subject/29/10/
23 ApoMaTu4ecKue yriieBoA0pOIbl 8 https://chem-ege.sdamgia.ru/

' (apeHsr) https://resh.edu.ru/subject/29/10/
24 [IpupoaHbIE HCTOUHUKHU 4 https://chem-ege.sdamgia.ru/

' YIIEBOIOPOIOB U UX MepepaboTka https://resh.edu.ru/subject/29/10/
95 ["anorennponsBoIHbBIE 4 1 https://resh.edu.ru/subject/29/10/

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

Hroro mo pasneny 35

Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHust

https://resh.edu.ru/subject/29/10/https://chem-

3.1 Cnuptsl. ®enon 11 1 RS TTET. ECLLILISLDIEC PSIEENEM

ege.sdamgia.ru/
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KapOoHuibpHbIC COCTUHEHUS:
3.2 albACTU/IbI M KeTOHBI. KapOoHOBBIE 21
KUCJIOThI. CitoxHbIe dpuphl. Kupbl

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

https://resh.edu.ru/subject/29/10/

3.3 VYriueBobl 9

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

Hroro no pazneny 41

Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus

4.1 AwmuHBL. AMUHOKUCIIOTEIL. belku 12

https://resh.edu.ru/subject/29/10/

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

Hroro no pazneny 12

Paszgea S. BoicokoMoJieKy/JIIpHbIE COeIUHEHUSA

51 BricOKkOMOIIEKYIISIpHBIE COEAMHEHUS 6

https://resh.edu.ru/subject/29/10/

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

Hroro no paszneny 6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102



https://chem-ege.sdamgia.ru/
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Hpez[MeT 1 3HAYCHUC
opraHqucxoﬁ XHUMMHH,
MpeaACTaBJICHUC O MHOFOO6paSI/IH
OPraHu4YCCKux COCIMHECHUMN

04.09.2023

https://resh.edu.ru/subject/29/10/

DIIEKTPOHHOE CTPOSHUE aTOMa
yriepoja (OCHOBHOE |
BO30YKIEHHOE COCTOSIHUS).
BaneHntable BO3MOKHOCTH aTOMa

yriiepona

05.09.2023

https://resh.edu.ru/subject/29/10/

XumMmnyeckas CBI3b B
OpPTaHUYECKUX COCTUHECHHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3HU, CIIOCOOLI
paspbiBa CBSA3EH

06.09.2023

https://resh.edu.ru/subject/29/10/

Teopus cTpoeHHs OpraHMYECKUX
coennHeHnuit A. M. byrneposa

11.09.2023

https://resh.edu.ru/subject/29/10/

Buael uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE
3¢ (heKTH B MOJIEKyax
OPTraHUYECKUX COCTUHEHUMN

12.09.2023

https://resh.edu.ru/subject/29/10/

[TpencraBnenue o kiaccuduxaum
U CUCTEMaTU4ecKasi HOMEHKJIaTypa

13.09.2023

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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(IUPAC) opraHn4eckux BEILICCTB

Knaccudukanus peakuuii B
OPraHU4YeCKOW XUMHUHU

18.09.2023

https://resh.edu.ru/subject/29/10/

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

19.09.2023

https://resh.edu.ru/subject/29/10/

AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOuras popmyina, HOMEHKIATypa u
HU30MEPHSI, ICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

20.09.2023

https://resh.edu.ru/subject/29/10/

10

Ddusnyeckre 1 XUMUYECKHAE
CBOMCTBA aJIKAaHOB

25.09.2023

https://resh.edu.ru/subject/29/10/

11

HaxoxeHue aakaHoB B IPUPOJIE.
CriocoObI nostyueHust u
NpUMEHEHHE aJIKaHOB

26.09.2023

https://resh.edu.ru/subject/29/10/

12

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa U U30MepHus,
0COOEHHOCTH CTPOEHUS U
XUMHUYECKHX CBOHCTB, CIOCOOBI
MIOJTy9YCHUS U IPUMECHEHUE

27.09.2023

https://resh.edu.ru/subject/29/10/

13

Pemenune pacuéTHbIX 3a1a49 Ha
ompezieNieHue MOJIEKYISIPHOM
(bopMyITBI OPraHUIECKOTO
BEISCTBA [0 MACCOBLIM JIOISAM
aTOMOB 3JIEMCHTOB, BXOIAIITUX B
ero coctas. CucremMarus3anus 1
000011IeHrEe 3HAHU I10 TEME

02.10.2023

https://resh.edu.ru/subject/29/10/

14

AJIKEHBI: TOMOJIOTUYECKUH PSI,

https://resh.edu.ru/subject/29/10/
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obmas popmyiia, HOMEHKIIATYpA,
AJIEKTPOHHOE M MPOCTPAHCTBEHHOE
cTpoenue Mosekyil. CTpyKTypHast
U [HC-TPAHC-U30MEPHS AJTKEHOB

03.10.2023

15

®PusnyecKkue 1 XUMHYECKUE
cBoiicTBa ankeHoB. [IpaBuiio
MapkoBHHUKOBa

04.10.2023

https://resh.edu.ru/subject/29/10/

16

CriocoObI mosryueHust 1
IPHUMEHEHHE aJKCHOB

09.10.2023

https://resh.edu.ru/subject/29/10/

17

[Tpaktuyeckas padora Ne 1 o
teme "llonydyenue sTuneHa u
M3y4eHUE ero CBOUCTB"

10.10.2023

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

18

Pemenne pac4€THbIX 3a1a4 HA
OIpEeIETICHUE MOJIEKYJIIPHON
(bopMyJITBI OPraHUYECKOTO
BEILECTBA

11.10.2023

https://resh.edu.ru/subject/29/10/

19

AJKaMeHbI: CONMPSHKEHHBIE,
U30JIMPOBaHHBIE,
KyMyJnupoBaHHble. OcOO€HHOCTH
3IIEKTPOHHOT'O CTPOEHUS

16.10.2023

https://resh.edu.ru/subject/29/10/

20

XHUMHYECKUE CBOMCTBA
COIPSKEHHBIX JUECHOB

17.10.2023

https://resh.edu.ru/subject/29/10/

21

CriocoObI nostyueHust u
NPUMEHEHHE aJTKaJINCHOB

18.10.2023

https://resh.edu.ru/subject/29/10/

22

AJIKHHBI: TOMOJIOTUYECKUH psi,
o0mas popmysa, HOMEHKIATypa,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI, GPU3NYECKHE

23.10.2023

https://resh.edu.ru/subject/29/10/
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CBOMCTBA

23

XMMHYECKHE CBOMCTBA AJIKUHOB

24.10.2023

https://resh.edu.ru/subject/29/10/

24

KauecTBeHHBIE pEeaKIIMK HA
TPOMHYIO CBS3b

25.10.2023

https://resh.edu.ru/subject/29/10/

25

CrniocoOblI noy4eHus u
MPUMEHEHHE ATKUHOB

07.11.2023

https://resh.edu.ru/subject/29/10/

26

Pemenune 3agay: pacu€rsl no
YPaBHEHUIO XUMHUUYECKOU peaKlnU

08.11.2023

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

27

Cucremarusanus U 00001eHue
3HAaHUH 110 TEME

13.11.2023

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

28

ApeHBI: TOMOJIOTHYECKUH Psif,
obmas popmyia, HOMEHKIIATYpa.
DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ O€H30J1a U TOIYyOoJa, UX
dbuznyeckue cBoiicTa

14.11.2023

https://resh.edu.ru/subject/29/10/

29

XUMHYECKUE CBOMCTBA apEHOB:
PEAKLINH 3aMEICHUS

15.11.2023

https://resh.edu.ru/subject/29/10/

30

XUMHYECKUE CBOMCTBA apEHOB:
peaKLuy NPUCOCTUHEHNS,
OKHCJIEHHE TOMOJIOTOB O€H30I1a

20.11.2023

https://resh.edu.ru/subject/29/10/

31

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIa

21.11.2023

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

32

Pemenune pacuéTHbIX 3a/1a4 Ha
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyJIIBI OPraHMYECKOTO
BElIeCTBa

22.11.2023

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



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
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33

CrniocoOblI noy4eHus u
IPUMEHEHUE apeHOB

27.11.2023

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

34

I'enernueckas CBs3b MEKIY
Pa3JIMYHBIMU KJIACCAMH
YIJIEBOAOPOIOB

28.11.2023

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

35

Pacuérel o ypaBHEeHUsIM
XAMHYECKHUX PEaKIUM.
CucremMarusanus 1 00001IcHIE
3HAHUU I10 TEME

29.11.2023

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

36

IIpuponnsrii ra3. [lomyTHble
He(TSAHBIE ra3bl

04.12.2023

https://resh.edu.ru/subject/29/10/

37

KameHHBIN yroiap ¥ IpOLyKThI €T0
nepepadoTKu

05.12.2023

https://resh.edu.ru/subject/29/10/

38

Hed1b 1 ciocoOsl eé
nepepabotku. [lpumenenune
MIPOJIYKTOB TiepepaboTKu HePTH

06.12.2023

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

39

['eHeTHUECKAs CBS3b MEXKITY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPO/IOB

11.12.2023

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

40

I'amor CHOITPON3BOJHLIC
YIJIICBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, pCAKIIUU 3aMCIICHUSA
rajJorcHa

12.12.2023

https://resh.edu.ru/subject/29/10/

41

JlelicTBue mIeno4Yel Ha
rajoreHIpou3BOAHbIE.
BzaumoneiictBue
JUTAIOTCHAIKAHOB C MarHUEM U
IIMHKOM

13.12.2023

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



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/
https://chem-ege.sdamgia.ru/

42

Cucremarusanus 1 00001eHne
3HAHWH 10 pa3zeny
"Yraesogopopr"

18.12.2023

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

43

KonTtponbHas pabora o Teme
"Yraesogopobr"

19.12.2023

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

44

IIpenenbHble OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUIECCKHH Psif,
obmras popmyna, CTpoeHUE
MOJIEKYJI, U30MEPUS,
HOMEHKJIaTypa, Kiaccudukamnus,
dbuznueckue cBoiicTa

20.12.2023

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

45

XUMHYECKUE CBOUCTBA
MPEACIbHBIX OJTHOATOMHBIX
CIIUPTOB

25.12.2023

https://resh.edu.ru/subject/29/10/

46

CrnocoOsl nonydeHus u
PUMEHEHHE OJTHOATOMHBIX
CIHMPTOB

26.12.2023

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

47

[Ipocteie 3¢upsl: HOMEHKIATypa U
M30MepHs, 0COOCHHOCTH
bUBHYECKUX U XUMHUECKUX
CBOWCTB

27.12.2023

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

48

MHOroaToMHbI€ CIIUPTHI:
STUJIEHTJIMKOJIb U TJINLEPUH, UX
¢u3nueckrue 1 XUMHUYECKHE
CBOMCTBA

09.01.2024

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

49

CrniocoOslI nostydeHus u
NPUMEHEHHE MHOTOATOMHBIX
CIHPTOB

10.01.2024

https://resh.edu.ru/subject/29/10/



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/

50

@DeHOoJI: CTPOCHHUE MOJICKYJIbI,
buznyeckue cBONCTRA.
TokcuuHOCTh PeHomna

11.01.2024

https://resh.edu.ru/subject/29/10/

o1

Xumudeckue cBoicTBa (heHoma

15.01.2024

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

52

CriocoObI nostyueHust u
npuMeHeHne GpeHona

16.01.2024

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

53

[IpakTuueckas padora Ne 2.
Peienne skcriepuMeHTATBHBIX
3aza4 no teme "CrnupTsl U
¢deHnomnsr"

17.01.2024

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

54

Cucremarusanus U 00001eHue
3HAaHUH 110 TEME

22.01.2024

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

55

AJbJIerupl ¥ KETOHBI:
3JIEKTPOHHOE CTPOEHUE
KapOOHUJIBHOM TPYIIIIbI;
TOMOJIOTHYECKHUE PSIBI, 00mIast
dbopmyra, u3omMepus u
HOMEHKJIaTypa

23.01.2024

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

56

ANBIIETH/IBI U KETOHBI:
¢duznyeckue CBOWCTBA; peakuu
IPUCOCTUHECHUS

24.01.2024

https://resh.edu.ru/subject/29/10/

57

Peakiiuu okucieHus u
Ka4eCTBEHHbBIE PEAKIIHH
albIETHUI0B U KETOHOB

29.01.2024

https://resh.edu.ru/subject/29/10/

58

CriocoObI MOTy4eHUS albJACTHIOB
1 KETOHOB

30.01.2024

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

59

OnHOOCHOBHBIE NPEAEIbHBIE

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



https://resh.edu.ru/subject/29/10/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

Kap6OHOBBI€ KHCJIOTHI,
0COOEHHOCTH CTPOCHUA UX
MOJICKYIJI

31.01.2024

60

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
buznyeckue cBoiicTa

05.02.2024

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

61

XUMHYECKUE CBOUCTBA
MpEACIIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

06.02.2024

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

62

Oco0OeHHOCTH CBOICTB
MYpPAaBbUHOM KHUCIIOTBI.
MHoroo6pasue kapOOHOBBIX
KUCJIOT

07.02.2024

https://resh.edu.ru/subject/29/10/

63

Oco0OeHHOCTH CBOMCTB:
HEeNpeeNbHbIX U apOMaTHUYECKUX
KapOOHOBBIX, TMKAPOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTenyu BHICIINX
KapOOHOBBIX KUCIIOT

12.02.2024

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

64

IIonsatue o IMPOU3BOAHBIX
Kap6OHOBLIX KHUCIIOT

13.02.2024

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

65

CrniocoOslI nosydeHus u
npUMeHeHHe KapOOHOBBIX KHCIIOT

14.02.2024

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

66

CrnosxHble 3(upsl:
TOMOJIOTUYECKHH psiJl, oO1as
dbopmyra, u3oMepus U
HOMEHKJIAaTypa

19.02.2024

https://resh.edu.ru/subject/29/10/

67

duszndeckre U XUMHAUECKIE

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



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
https://chem-ege.sdamgia.ru/

cBoicTBa A3(HUpPOB

20.02.2024

68

Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOW pPEaKLUH,
Ha OIIPEJIEIICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA

21.02.2024

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

69

[IpakTrueckas padora Ne 3.
Pemienne skcnepuMeHTAIBHBIX
3amay o teme "KapOoHoBbIe
KucnoThl. CroxHbie YPUpsr”

26.02.2024

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

70

XKupsr: crpoenue, puznveckue u
XUMHUYECKHE CBOMCTBA (TUIPOIIU3)

27.02.2024

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

71

Oco0eHHOCTH CBOICTB KHUPOB,
COZIEpIKaIUX OCTaTKU
HEMPCACIIBbHBIX ) XKUPHBIX KHCJIOT.
JKups! B ipupone

28.02.2024

https://resh.edu.ru/subject/29/10/

72

Mpbuta Kak COJTM BBICIIIUX
KapOOHOBBIX KHCIIOT, UX MOOLIEe
nevicteue. [loasarue o
CHHTETHYECKHX MOIOITUX
cpenctBax (CMC)

04.03.2024

https://resh.edu.ru/subject/29/10/

73

I'emeTnyeckas CBA3b
YIJIEBOAOPOIOB U
KUCJIOPOACOAEPKAIINX
OPraHUYECKHUX BEIIECTB

05.03.2024

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

74

Pacuétel 1o ypaBHEeHUAM
XUMHYECKUX PEaKIui

06.03.2024

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

75

Cucremarusanusa 1 00001eHne

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



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

3HAHWUH 10 TEME

11.03.2024

76

OO01as xapakTepuCTHKA
YIJIEBOAOB M KilacCH(pUKanus
YTJI€BOJOB (MOHO-, IU- U
HOJIMCaXapUIbl)

12.03.2024

https://resh.edu.ru/subject/29/10/

7

Monocaxapuabl: GU3NUECKUE
CBOMCTBA U HAaXO0XKJICHUEC B
pupoje

13.03.2024

https://resh.edu.ru/subject/29/10/

78

IIpuMeHeHne IIII0KO3bI, €€
3HAYCHUC B ) KU3HCIACATCIIbHOCTH
Opranmsma

18.03.2024

https://resh.edu.ru/subject/29/10/

79

Hucaxapunpl: caxaposa, MajabTo3a
n nakto3a. Haxoxnenne B
HNPUPOJIE€ U IIPUMEHEHUE
JMCaxapuioB

19.03.2024

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

80

[Tonucaxapuasl: CTpoeHUE
MaKpOMOJIEKYJ, pU3NYECKUE U
XUMHYECKHE CBOMCTBA,
pUMEHEHNE

20.03.2024

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

81

[TonsiTre 06 NCKYCCTBEHHBIX
BOJIOKHaX

02.04.2024

https://resh.edu.ru/subject/29/10/

82

Pemienne pacueTHbIX 3a/1a4 Ha
onpeJieJIeHue A0JIU BbIXOJa
MPOJIYKTa PEAKIIUU OT
TEOPETHYECKH BO3MOKHOTO

03.04.2024

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

83

Cucremarusanus U 00001eHne
3HaHUU 110 pa3jeny

04.04.2024

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

84

KonTtponbHas pabora o teme



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
https://chem-ege.sdamgia.ru/
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"Kucnopoaconepxaniue
OpPraHUYEeCKHE COCTUHEHUS"

08.04.2024

85

AMUHBL: K1accudukams,
CTPOCHHUE MOJIEKYJI, 00IIast
dbopmyiia, u3omepus,
HOMEHKJIaTypa U (pU3NYCCKUE
CBOMCTBaA

09.04.2024

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

86

XUMHYECKUE CBOUCTBA
anpaTHIECKUX aMUHOB

10.04.2024

https://resh.edu.ru/subject/29/10/

87

AHUIMH: CTPOEHNE aHUIINHA,
0COOEHHOCTH XUMHYECKUX
CBOMCTB aHWJINHA

15.04.2024

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

88

CriocoObI mosryueHust 1
NpUMEHEHHE aTU(PaTHICCKIX
AMHHOB

16.04.2024

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

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTI[GJ'II)HBIG MMpeaACTAaBUTECIIN O-
AMHUHOKUCIIOT

17.04.2024

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

90

XuMHYECKHEe CBONCTBA
aMHHOKHCIIOT, UX OMOJIOTHYISCKOE
3HaUYeHHe aMHHOKHUCIOT. CHHTE3 U
THJIPOJTU3 TIETITHIOB

22.04.2024

https://resh.edu.ru/subject/29/10/

91

benku kak npupoaHbIie TOTUMEPHI;
CTPYKTYpHhI O€JIKOB

23.04.2024

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

92

XHUMHUYECKHE CBOUCTBA OEIIKOB

24.04.2024

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

93

A3zoTcoaepikaiue

https://chem-ege.sdamgia.ru/
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TCTECPOHUUKINYICCKHUE COCTUHCHHU.
HYKJ'ICI/IHOBBIG KHCJIOTBI. COCTasB,
CTPOCHUE U OuoJioruyeckas poJib

29.04.2024

94

[IpaxTuueckas padora Ne 4.
Pemenue sxcriepuMeHTaTbHBIX
3a/1a4 1o Teme "A30TcoaepKaiimre
OpraHUYeCKUE COCTUHEHHUS"

30.04.2024

95

[IpakTrueckas padora Ne 5.
Pemenue sxcriepruMeHTaIbHBIX
3azad4 mo treMe "Pacro3HaBadue
OpPraHMYeCKUX COCTUHEHUH"

02.04.2024

96

KonTtponpsHast pabora o Teme
"A30TcoAepKallie OpraHuYeCKUe
coequHeHUA"

03.04.2024

97

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUHN U METOJbI UX CUHTE3a
—TI0JINMEpU3aLusl U

MIOJIMKOHACHC AL

10.04.2024

https://resh.edu.ru/subject/29/10/

98

ITnactmaccel. YTunusanusa nu
nepepaboTka MiacTuka

15.04.2024

https://resh.edu.ru/subject/29/10/

99

DJ1acTOMEpPBI: HaTYPAIBbHBIN
CUHTCTUUYCCKHUE KaydyKH. Pe3nna

16.04.2024

https://resh.edu.ru/subject/29/10/

100

BosokHa: HatypaibHEIE,
HCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Tonumeps! cienuaibHOTO
Ha3HAYCHUS

22.04.2024

https://resh.edu.ru/subject/29/10/

101

[TpakTuueckas padota Ne 6.



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Pemenue sxcriepuMeHTaTbHBIX
3azad4 no treMe "Pacro3HaBanue
I1acTMacc U BOJIOKOH"

23.04.2024

O00011eHUE U CUCTEMATU3 AL
U3Yy4EHHOI'0 MaTepHaa o TeMe

https://chem-ege.sdamgia.ru/
102 "BBICOKOMOJIEKYJISIpHBIE 1 24.04.2024 pe.fEhem-ede.scamdia.
coenuHeHus"
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun
B.B.; nox penaknueit Jiyanna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiectBo «M3aaTenscTBO

«IIpocBenieHue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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