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HOACHUTEJBHASA 3AITUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepabHON 00pa30BaTEIHLHOM MTPOrpaMMBbI CpeHeTo 001IeTo 00pazoBanusa (DOl
COO), npencraBieHHbix B denepanbHOM TOCYIapCTBEHHOM 0O0pa3oBaTEILHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAaMMBbI, 1 OCHOBHBIX TOJIOKECHHIM
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuun Ha niepuon 1o 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywamuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh 00IEe00pa30BaATENbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy UX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix npodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XMMHM Ha3HAY€HUE MpeaAMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPIPETALUI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, colepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHIAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIMH:

e UH(POPMAIMOHHO-METOUYECKAsA, peaau3alus KOTOpoW oOecreynBaeT
MOJIyYeHHE TIPEICTaBICHUS O IIEeNIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOyd4eHUsl, BOCTUTAHUS U PA3BUTHS OOYyYaIOIIUXCS CPEACTBAMHU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
ONpe/ieJICHHe: NPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYaromuxcs B
paMKax HWTOTOBOM arrecTtaniud B (OpME E€IMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUCHUS XUMUH:

e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 0053aTesIbHOE
JUISL W3Y4YEHUsT B paMKax OTAENbHBIX MpoQuiei, mnpeaycMaTpuBaeT
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pacmpesieieHue M CTPYKTypUpPOBaHHE €ro Mo KjaccaMm, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e JAET MPUMEPHOE pacIpeiesieHne y4eOHOT0 BpEMEHH, PEKOMEHAYEMOTO JIJIs
U3YYEHUS OTNIETBHBIX TEM;

e TpenjaraeT MPUMEPHYIO IOCJIEN0BAaTeNbHOCTh HU3YYEHUA Y4eOHOTO
MaTepuansa ¢ y4€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
COZIEpKaHus IpeaMeTa.

[To BceM Ha3BaHHBIM TO3UIIMSAM B IPOrpaMMe MO XHUMHHU TMPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHus. 3a rpejesiaMi YCTaHOBICHHOM MPOrpaMMOi 10 XUMUU 00s13aTeIbHOM
(MHBapHaHTHOW) COCTABISIONIEH coAepKaHUsl Y4YEeOHOro mnpeaMera «XUMUs»
0CTaéTcsi BO3MOXHOCTh BBIOOPA €ro BApUAaTUBHOM COCTABJISIONICH, KOTOPAast TOKHA
OTIPEJIEIISITHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQuUIs 00ydeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJsiokeHuasmMu PIrOC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOr0 M yYIIyOJEHHOTO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYYEeHUsI Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHSI Ha YPOBHE YIUIyONEHHOTO W3YyYEeHHS HaNpaBlieH Ha peaJu3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIIUM ITAIOM MOJTYYSHHSI XUMUYECKOTO 00pa3oBaHUs
B paMKax W3y4YeHHUS CIEIUATbHBIX ECTECTBEHHO-HAYYHBIX U XWMHUYECKHX
JYCHMIUIMH B By3aX ¥ OpraHU3alusX CpeIHETr0 MPoPecCHOHaIbHOTO 00pa30BaHusI.
B a1011 CBsI3M n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacmmpeHre # yriayOJeHHe TEeOpeTUYECKOW W TMPaKTHYECKOW MOATOTOBKU
OOy4JaroMXcs, BHIOPABIIMX OMPEAeIEHHBIA PO 00y4eHUs, B TOM UYUCIE C
MEPCIEKTUBONW  MOCTEAYIOMIETO TOJYYCHHUS XUMHUYECKOTO o00pa3oBaHus B
opraHuzanusx npodeccuoHanbHoro ooOpaszoBaHus. Hapsigy ¢ 3TuM, B CBeTe
tpeboBannit ®PI'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (elepanbHON
o0pa3oBaTeILHOM MPOTrpaMMBbI CPEIHETO O0ITIeT0 00pa30BaHUs U3YUCHHUE MPeMeTa
«XuMUS» OPUEHTUPOBAHO TAKXKE HA PEIIEHUE 3a/lad BOCIUTAHUS U COIUATBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHUM, YMEHHUH paloHaIu3alMil y4eOHOro TpyJa U 00O0OIIEHHBIX CIOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXIUCIUIUTMHAPHBIN, HAATPEAMETHBIN XapaKTep.



CocTaBngomyMu npeaMeTa « XUMUs» Ha YpPOBHE YIITyOJIIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpKaHUS 3TUX KypcOB B NPOrpaMMme MO XUMHUU 32 OCHOBY
npuHATH ojioxkerust ®I'OC COO o paznuunsx 6a30BOTO U YIITYOIEHHOTO YPOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKas XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yuU€HHUs TpeaMera. JTa cUCTeMa
3HAHMI MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOTHUECKOT0 MaTepHara.
Tak, Ha yriayOGnE€HHOM ypOBHE H3Y4EHHs MpeaMmeTa oOecrnedeHa BO3MOXKHOCTb
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEMHEHUI Ha OCHOBE PAaCIIMPEHUS U YTIyOJeHUs TPEACTABICHUN O CTPOSHUHI
BEILIECTBA, XUMUYECKOHM CBS3M U 3aKOHOMEPHOCTSX TPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKHU 3PEHUS XMUMHYECKOM KUHETHUKA M TEPMOJMHAMHKU.
N3yyenue mnepuoanyeckoro 3akoHa u llepmoanyeckod CHCTEMBI XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpoeHMM aToma. XHMHUYECKas CBiI3b OOBICHAETCA C TOYKM 3pPEHHUS
HPHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUU U PA3pPYILICHHUH, a TAK)KE C TOUKU
3peHUs] MeXaHU3MOB e€ oOpas3oBaHus. M3yueHHe THUNOB peakUuil JOMOJHAETCS
GbopMUpOBaHHEM TMPEACTAaBICHUM 00 JIIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4ecKkoi XMMUH NPU
pPacCCMOTPEHUU PEAKIIMOHHONM CHOCOOHOCTH COEIUWHEHUU yaAensercs o0codoe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3Max peakLui.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YUCHHUS JJISI KJIACCOB OMpeAeIEHHOT0 Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIel cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
peaMeTa JJis KJIaCCOB XUMUKO-(Pu3ndeckoro npodusis 60bI10e 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0o MaTepHaa rno oomen xumuu. [Ipu usyyenun npeamera
B JIAHHOM CJIy4yae akUEeHT OyAeT cJAelaH Ha OOIIHOCTh METOJOB MO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexynsipHast Teopust B PU3UKE), 3aKOHBI COXPAHEHHUSI MacChl U YIHEPTHH, 3aKOHbI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJIAaCCOB XUMHUKO-
Ouonornyeckoro nmpoduiist OONbIIUNA yAENbHBIA Bec OyJeT UMETh OpraHuyecKas
xumusi. B 3ToM ciyyae npenocTaBisieTcsi BO3MOXKHOCTD JJ1s1 00s1ee 00CTOATEIbHOTO
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pPaccMOTPEHUS XUMUYECKOW OpPraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOpPOMl BXOIAT, K IMPUMEPY, TaKUE€ CTPYKTYPHbIE KOMIIOHEHTBI, KakK
JUNUABL, OCIKHU, YTIEBO b, HYKJIEMHOBBIE KHCIOTHI U Apyrue. [Ipu 3Tom 3HaHus 0
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM JUIS M3Y4YEHHS CYIIHOCTH MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
NUIIEBAPEHUS.

B muane ¢dopMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAYUHbIX
3HAHUM M3y4eHHE NpeaMera «XUMHUs» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uHpopMaTuka» 1 «Pycckuil sI3pIK U IUTEpATypar.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3zoBanusi (Ha 6a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUU KaK 00JIaCTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOHN JAEATENBHOCTH
4eJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenue 310l 3a1aun Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMETa MPEeAroiaraeT peaau3aluio TaKhX
Lese, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U IT03HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  Mpo0seM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3JaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHHUsI U O0ILeH KyJbTypbl UYE€IOBEKa, a TaKXKe SKOJIOIMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHHME CHCTEMBbl 3HAHWUM, JIEKAINMX B OCHOBE XUMHYECKOH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUH, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMHM BEIIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMMHUYECKUX pPEaKIuil, O
XMMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 00LINX
HAy4YHBIX MPUHLXINAX XUMUYECKOT0 MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKHUX 3HAHUU JUisi OOBbACHEHMS
KJIFOUEBBIX M W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
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MIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIKM3a U OIICHKU C MO3UIIMI KOJIOTHYEeCKON 0€30MacHOCTH MOCIEICTBHMA
OBITOBOM M MPOU3BOIACTBEHHON JEATEILHOCTH YEIOBEKa, CBSI3aHHON C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U NIEPEPAOOTKOM BEILIECTB;
yriayOJieHne MpeACTaBICHUH 0 HAyYHBIX METO/1aX O3HAHMS, HEOOXOAUMBIX
JUIsL TIPUOOpETeHUs] YMEHUM OpHEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B IMpPUPOJE, B
MPAKTUYECKOM AEATEIbHOCTU U MOBCEAHEBHON KU3HU.

B mnnaHe peanu3anuu TMEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
GyYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU HU3YUYCHUHU
npeaMera «XuUMHUS» Ha  YIIYOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

BOCIHUTAaHUE YOEXKAECHHOCTH B TO3HABAEMOCTHU SIBICHUM MPUPOIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIIAJIHBIX HUCCIEJOBAHUM B XUMHUHU, (POPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHMIO W T[IO3HAHMUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IECHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOPA30BaHMUIO Kak
YCJIOBUIO yCHIENTHOMN Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 0OIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN IEITESIbHOCTH.

OO011ee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHUS XUMHH Ha yTiyOJeHHOM
YpOBHE cpeaHero obmiero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[TpenmMeT 1 3HaYEHNE OPraHUYECKOW XUMHUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE U BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJIEpoJia. XHUMHYECKas CBS3b B
OpPraHUYECKUX COeMHEHUAX. TUIbl rHOpUIN3aluy aTOMHBIX OpOUTANIEl yriiepoa.
MexanuzMbl  00pa3oBaHHA KOBAJIEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUNBl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3U.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykrypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpallEHHas,
ckenetHas. M3omepus. Bunbl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKTpoHHbIEC 3(PEKTH B MOJIEKYJIaX OPraHUYECKUX COSAUHEHUM (MHIYKTUBHBIN 1
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BeriecTB. [loHaTtue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coequHeHuidl (IUPAC) m TpuBManbHBIC Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocty U KiaccuUKaiys OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIECTB U MaTepHaliaMy Ha UX OCHOBE,
OMBITHI M0 MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB MPU HArpeBaHUM (ILJIaBJICHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYHUPOBAHUE MOJIEIeH MOJEKYJ] OpPraHMYeCKUX
BEILIECTB.

YraeBoaopoasl.

Ankanbl. ["'omosiorudeckuil psii ankaHoB, oOias GpopMmysa, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3anys aTOMHBIX OpOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMH 3aMELICHUS, W30MEpPU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALNHU, TUPOJIN3a, KPEKHUHTra, ropenus. [Ipencrasienue o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHHSI U XUMUUYECKUX CBOMCTB MaNbIX (IIUKJIOMPOIAH, [IUKI0O0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, UKIIOTeKCaH) [UKI0aTKaHOB. CIOCOOBI MOYYEHUS! U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3AIHS
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(umc-Tpanc-) uzomepusi. PU3nvecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peaKuuy IPUCOCIUHEHHMs, 3aMEIICHUS B O-II0JOKEHUE IPU JIBOWHOW CBS3M,
nonuMepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanust ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI 1 XUMUYECKUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. IlomuMepuzanus conpspkEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE MU MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKWMHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHYECKHE CBOMCTBA: pEaKLUU NPUCOECAUHEHUS, TUMEPU3ALIUN U TPUMEPHU3aLIAH,
OoKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
QJIKUHOB.

Apomatuyeckue yriaeBoaopoAbl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue cBOMCTBA apeHOB. XHUMHUYECKUE
CBOICTBa O€H301a U €ro TOMOJIOTOB: PEAKIMU 3aMEIIeHHs B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJHOM pPaJuKalle, PEaKUWHU NPUCOECIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpEe aTKWIbHBIX pPAJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, X TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTMyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa miénoun. B3amMoaelcTBUE NUTajlOr€HalKaHOB C MAarHUE€M WU IUHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUM:
u3ydeHue (U3MYECKUX CBOMCTB YIJI€BOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCICTBUE alleTHJIEHA C
aMMUayHbIM pacTBOpoM oOkcuzaa cepedpa(l)), kadecTBEeHHOE OOHapyKEHUe
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOWCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedts» u «Yromb», ¢ oOpaszumamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoaconepxanue opranuieckue coeJuHeHMs.

[IpenenbHbie OoAaHOATOMHBIE CHUPTHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W JdTaHoda). ['oMonorumdeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CIHUPTOB. BoJOpoaHbIe CBSI3M MEXIYy MOJIEKYJIaMH CIIHUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBHMYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOMCTBA: PEaKIIMK 3aMEILICHHS], B3AUMOJICCTBHE C OPTaHUYECKUMH U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis HAa MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3ME pPeakiuii HyKJIeo(OUIbHOTO 3aMernieHus. [leficTBrue Ha
opranu3M denoBeka. CrocoObl MOTy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMMbI U
oenzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcHuuHOCTh (eHona.
Crioco06s!I osryueHust U mpuMeHeHue gperomna. @eHonpopmaabaeTuaHasS CMOJIA.

KapOoHuiibHbIE COETMHEHUS — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosIoruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DuU3MUECKHe CBOWCTBAa albICTUIOB H
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHIOB U KETOHOB: PEAKLIUU IPUCOETUHEHUS.
OxuciieHue albJeru/ioB, KauyeCTBEHHbIC peaKIuu Ha anbaeruipl. CrnocoOsl
MOJIYYEHHUS U1 IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCIOT. BOIOpOIHBIE CBA3UM MEXKIY
MOJIEKYJIaMHU KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuuss STepUPUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOEHHOCTM CBOMCTB MYpaBbUHON KUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAsA, OJICMHOBAs, .JUHOJE8AS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTtypa. PuU3NUeCKMe W XMMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOHW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA KHUPOB: TUIAPOIIN3 B
KHUCIJION U 11enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIMX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JAeiCTBUE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukarus yriaeBogaoB (MOHO-, -
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkaAeHHe B npupoje. DoTocuHTeEs.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YHYACTUEM CIIMPTOBBIX U alIbJICTUIHOU
IpyMI, CIUPTOBOE U MOJOYHOKHCIOe OpokeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JakTo3a. BoccTaHaBnuBaroMe 1 HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxman,
IJIMKOTEH W Leiuntoio3a. CTpoeHuMe MakpoOMOJIEKYJ Kpaxmania, TJIUMKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIONO3bI: TUAPOJIU3, MojdydeHue 3pupoB uemttonossl. [loHsarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPalllCHUMN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHUCJICHHWE ATUJIOBOTO CIHPTa B aJbJIETH] Ha PACKaJIEHHONW MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CIHUpPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIIMM Ha aibAeTUlibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
menu(ll), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom mMeau(ll), B3aumoaeicTeue kpaxmaia ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3a7ad 1Mo TemMaM «CoupTel u  (DEHOJIBIY,
«Kap6oHoBbie KUCTOTHI. CI0KHBIE YPUPHD».

A30TCoaep:xkale OPraHuvYecKue coeJuHeHUsl.

AMUWHBI — OpraHUYEeCKHe MPOU3BOAHBIC aMMHaka. Kiaccudukaiys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crtpoenue moliekyi, obmas gopmyia, U30MEpHUsi, HOMEHKIATypa U (hU3nyecKue
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKuaaMMOHUSL.

AHUWJIYH — IPEJICTaBUTENIb aMUHOB apoMaTHueckoro psigaa. CTpoeHue aHUJIMHA.
B3aumHoe BiMsiHUE Tpynm aToMoB B MoJieKyse aHWiInHa. (OcoOeHHOCTU
XUMHUUYECKUX CBOMCTB aHwiInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJYyYeHUs] M TpUMEHEeHHe anudarthuueckux amMuHoB. [lojydyeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCJIOT: TJIMIMH, ajaHuH. Ou3nyeckue CBOWCTBA  aMHHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakIus IOJMKOHJASHCAINN, O0O0pa30BaHUE TNENTHUIHONW CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupoaHsie TonuMmephl. llepBUuHasi, BTOpUYHAsS U TPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakimuu Ha OeJIKM, pEIICHHE OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCIUHCHUI.

BricokoMoJ1eKyJISIpHBbIE COeINHEHMNSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALIUM, CPEAHAS MOJICKYJIsIpHAs
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonmumepubie wmatepuansl. [lmacTMacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJimdTUICHTepePTaar). Y Trim3aus 1 nepepadoTKa miacTuKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBHIN) U CHJIMKOHBI. Pe3nHa.

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

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YCHHs] BEIIECTB M HX MPEBPAICHUIN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIIECHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

Haxoxnenue MoJekyIsipHOH (OpMysbl OPraHUYECKOTO COCAMHEHHS I10
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B €T0 COCTaB, HAXO0XKAECHUE MOJIEKYJIIPHOU
(GhopMyJIbl OPraHUYECKOro COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPAHMUS, IO
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/UIM MCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (OPMYJIBI OPTraHMYECKOrO BEIEeCTBA Ha
OCHOBE €TI0 XMMUYECKUX CBOMCTB WJIM CIIOCOOOB IMOJYYEHUsI, ONPEACIICHUE TOJIH
BBIX0/1a MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBSA3EH NP U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOI0JCHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIIUPOBAHHUE.

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

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEPOTPO(PHBIA TUIl MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, HbIXaHWE, OENKHU, YIJIEBOIbI, >KUPbI, HYKIECHHOBBIE KHUCIIOTHI,
(hepMEeHTHI.
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['eorpadusi: moie3HbIe HCKOMaeMbI€, TOTUIHBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PANMOHAIBLHOIO IHUTAHUS,
MOIOLIME CPENICTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWNU
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBEeTCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUs NpEeAMETa «XHMHS» Ha YPOBHE CPEIHErO
oOmero o0pa3oBaHUsl BBIIEJEHBl CIEAYIOIIME COCTaBISIOIIAE: OCO3HAHHE
OOy4arolUMHUCST POCCUHCKON TpakIaHCKOM HIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEIEIICHNI0; HAIMYME MOTUBALUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE IMpaBWJIaMd W HOPMamMu [OBEJCHUS; HAIUYUE
IIPaBOCO3HAHUS, FIKOJIOTHYECKON KyIbTYPhl; CHOCOOHOCTh CTABUTH LEIN U CTPOUTH
JKA3HEHHBIE IIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITa MO3HABATEIBHON M MNPAKTUUYECKOW JEATEIbHOCTH
0oOy4YaromMxcs B MPOILECCE peaTu3alyi 00pa30BaTeNbHON AEATENHHOCTH.

JInyHOCTHBIE pE3ynbTAaThl OCBOEHHA NpEeAMETAa «XHUMHS»  OTPAKAOT
C()OPMUPOBAHHOCTh OIBITA T[O3HABATEIBHOM W TPAKTUYECKON JeATEIbHOCTH
oOyuyaroluxcs B MPOIEcce pealn3alii 00pa3oBaTeNbHOM AESITEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX IpaB U 00s13aHHOCTEH,
YBOKEHMS K 3aKOHY U ITPABOIOPAIKY;

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M INpaBWiIaX MEXINYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOMU IESITEIbHOCTH MPHU CO3/IAHUN YUEOHBIX
IPOEKTOB, PEIICHNHU YU€OHBIX U TIO3HABATENbHBIX 33124, BHIITOJTHEHUN XUMHUUECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOTO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HaCIEIUIO
OTE€YECTBEHHOMN XUMUM;
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yB@XEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
INPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, 4YTO JIAaHHBIE HAyKH €CTh pPE3yJIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U M03HABATENIbHBIX MOTUBOB B IOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
uHGOPMAIIUHU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOT0O TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEJICHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULIMK HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coONto/IeHUsT TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
MTOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPABWJI HHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOLUIUX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NEeSATEeTbHOCTH, OOINECTBEHHO TIIOJE3HOM, TBOPYECKOW U  JPYruX BHUAAX
NesTEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3InyHOro poja, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUMN [0 XUMUH;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun u peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:
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HKOJIOTUYECKU IEI€CO00PA3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIIBHOW CPELBI;

OCO3HAHUSI HEOOXOOUMOCTH HCIOJb30BAaHUSA JOCTHKEHUNA XUMHH IS
pELIEHHs] BOINPOCOB PALIMOHATILHOTO PHUPOIOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpPEI OKPYKAKOUIEH
OPUPOIHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJArOMPUSTHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4YMs PaA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKAaTUBHON M COLMAIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH
U OOIIIECTBEHHON NIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KakK HayKd, OCO3HaHUs €€ poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpPY>KArOIIEM MHUpE Kak O €IMHCTBE MPHUPOJblI U YEJOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU MpoOJeM COXpaHeHHS
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0CO0OW 3HAYMMOCTH XHMMHH JJIS COBPEMEHHOMU
LUMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH M BaKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHaIbHOM KyJbTYpbl, B pEUIEHUU IJIOOAIBbHBIX MPOOJIeEM
YCTOWUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECHEUYEHUU YCIIOBUHN
YCHEIIHOTO TPYJA U SKOJOTUYECKU KOM(POPTHOM KUZHM KAKIOTO YeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: T[OHUMAHUA CYIIHOCTH METOJOB
MO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATENIbCKON NEATEIbHOCTH;
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TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUU 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax npodeccruoHaabHOMU
NEeSATEIbHOCTH.

METAINIPEIJMETHBIE PE3YJIBTATbBI

MertanpenmeTHble pe3yiabTaThl OCBOCHMS IPOIPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIA (dbopMupoBaHus MUPOBO33PEHUS oOyuaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKarOUUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYyYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJlbHble Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISITUBHBIE), 00ecreynBaroIme dbopmHpoBaHue (YyHKIHOHAIBHON
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIINXCs;
COCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvyecKue aeMcTBUsI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C TOCTABICHHBIMU 1ESIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHATUN M YCTAHABIMBATHL MX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH IS KIAcCU(DHUKAIMK BEIIECTB W
XAMHUYECKUX PEAKIUN;
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yCTaHABIMBATh TMPUYMHHO-CJICICTBEHHBIC CBSI3M MEXKAY HM3yd4aeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTMUECKHE pPaCCYXIeHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS UCIOJIb3yeMbIe B XUMUU CHUMBOJIMUYECKHEC
(3HAKOBBIE) MOJIENH, TPEOOPA30OBBIBATH MOJICIIbHBIE MIPE/ICTABICHUS — XUMUYECKUI
3HAK (CUMBOJI) JIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpPU pPEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a]ad, MPUMEHSTH
Ha3BaHHBIC MOJICIBHBIC MPEJACTABICHUS IS BBISIBJICHUS XapaKTEPHBIX IMPHU3HAKOB
M3Y9aeMbIX BEIIECTB U XUMUYCCKUX PEAKITHH.

2) 6a3oBbIe HCCIeA0BATEIbCKHUE IeiiCTBHS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuu;

dbopMyIHpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KadeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METO/IOB PEUICHUS MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OPHUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHWKAX HWHPoOpManuu (Hay4dHO-
MONyJIsIpHAasl JIUTepaTypa XHMHUYECKOTO COJIEp)KaHMs, CIPAaBOYHBIE TMOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHIOB U (OpM
MPE/ICTaBIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCT;

(bOpMyIMPOBATh 3alPOCHl U MPUMEHATH PA3IMYHBIC METOIBI MPU TIOUCKE H
orbope wuHPOpMaNKK, HEOOXOAUMOW [JIi BBIIOJHEHHS YYE€OHBIX 3a7ad
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX MOUCKOBBIX CUCTEM;
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CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  TNpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCTIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPENICTBA IIPH PAbOTE ¢ XUMUYECKOI
uHpOpMaLel: TPUMEHSITh MEXIpeaMeTHble ((pu3nyecKkue M MaTeMaTHYECKHUE)
3HaKH U CUMBOJIBI, POpMyJIbI, aOOpeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATTIATHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ AxaJIora /M
AUCKYCCHH, BBICKA3bIBATh UACH, (bOpMYHI/IpOBaTI) CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpeI[J'IO)KeHHOﬁ 3ajga4du,

BBICTYIIATh C TpPE3CHTAIUCH pe3yIbTaTOB ITO3HABATCIBHOW JCSITCIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO HJIH COBMECTHO CO CBEPCTHUKAMH ITPH BBITOJIHCHUN
XUMHYECKOTO 3KCIICPUMEHTA, MPAKTHUECKOH pabOThI MO MCCIICIOBAaHUIO CBOWCTB
U3Y4acMbIX BEIICCTB, peaau3allii yueOHOTO MPOeKTa, U (POPMYITHUPOBATH BBHIBOIBI
10 Pe3yJIbTaTaM IPOBEAEHHBIX HCCACAOBAHHMM IMyTEM COIJIACOBAHUS TO3UIUH B
X0J1e 00CYXIeHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISTH CBOIO IO3HABATEILHYIO
JeATEIIbHOCTh, Ompeensis €€ IMeau W 3ajadyd, KOHTPOJIUpOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJIHGHUM YYEOHBIX U HCCJIENAOBATENbCKUX 3aj7ad, BBIOMpaTh Hambosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUN O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIICCTBJIATH CAMOKOHTPOJIb JCATEIBHOCTH Ha OCHOBE cCaMoOaHau3a H
CaMOOIICHKH.
MHNPEJIMETHBIE PE3YJBTATBI
[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUHU HA yTIyOIEHHOM
YpOBHE Ha ypOBHE CPeAHETO 00Iero o0pa3oBaHusl BKIIOUYAIOT Crienu(pruaecKue s
y4eOHOTO mpeaMeTa « XMMHUS» Hay4YHbIC 3HAHHSI, YMEHHUS U CIIOCOOBI JICHCTBHUI 110
OCBOCHHIO, HHTEPIIPETAIIMK U TIPEOOPA30BaHUIO 3HAHHMA, BUJIbI JIEATCILHOCTH 10
MOJIYYCHUIO HOBOTO 3HAHWUS WM TPUMEHCHHWIO 3HAHWW B PA3MYHBIX YYEOHBIX
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CUTyalusiaX, a TAKIKC B PCAJIbHBIX JKU3HCHHBIX CUTyallUAX, CBA3dHHBIX C xumuen. B
nporpamMme IO XHMMHHU HTPCAMETHBIC PE3YJIbTAThI IIPCACTABIICHBI 110 TIOAaM
HN3YyUCHU:I.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAUYEHHH OpPraHUYeCKOM
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, SHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHUun PalMOHAIIBHOTO
MPUPOJIONIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PEHHUS U OOIIECH KyJIbTYpbl
YyeJIoBeKa, a TAKKE HKOJIOTUUECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370POBBIO
Y IIPUPOJTHOM CpENE;

BJIQJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUYECKUN IJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKJIEHHOC
COCTOSIHUSI aToMa, TUOpuAu3alusi aTOMHBIX oOpOuTanel, HWOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEET, GyHKIIMOHATbHAS
rpynmna, pajaukai, CTPyKTypHble Gopmynsl (pa3BEpHYTHIC, COKpallIEHHBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHasi M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAas), HM30MEpPbl, TOMOJIOTUYECKUN psJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHS, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3axkoH JI. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpalleHus OHHEPruu TMPU XUMHUYECKUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JICKAIINE B OCHOBE
MOHMMAHUSI IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJIEHUI; TPEJCTABIICHHS O
MEXaHM3MaxX XHUMHUYECKHUX peakIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3AUMHOM BJIUSIHUM aTOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsl, opuentantsl | u |l pona);
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCITOJIb30BAaHUU BAXKHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOMN
JeATEIbHOCTH YeJIOBeKa, 00X HayYHBIX MPUHIUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOJIa, MepepadboTKH HEPTH);
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c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIONIUE TIOHSTHS TPHU
OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHECHHU;

c(hOpMHPOBAHHOCTh YMEHHUIA:

WCITOJIb30BaTh XUMUYCCKYIO CUMBOJIUKY JIJISI COCTABJICHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX W CKEJIETHBIX) (hOPMYIT OPTraHUIECKUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEaKUUd U PaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIUH  MOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOIO OallaHca JTUX peaklMil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX HOHHBIX YPaBHCHUI;

U3TrOTABIMBATH MOJIEIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIHMBATH MPHUHAIC)KHOCTh M3yUEHHBIX
OPraHUYECKUX BEIIECTB 10 WX COCTaBY U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, [daBaTh WM Ha3BaHUA IO CHUCTEMATHYECKOH
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMIEPHH,
ATUJICHTJIMKOMb, (EeHOJ, (opMayibACTUll, aleTadbIACTua, aleTOH, MypaBbUHAas
KHCTIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAJIbBMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PYKTO3a, aHWINH, TUBUHHII, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

cOPMHPOBAHHOCTh yMEHUS ONPENENSATh BHJI XWMHUYECKOW CBS3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBSA3b, OG- U T-CBSA3b,
BOJIOPOJTHAS CBSI3b);

cOPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT X COCTaBa U CTPOCHUSI,;

c(OpMUPOBAHHOCTHh YMEHHUH XapaKTepHU30BaTh COCTAB, CTPOCHUE, GU3HUECKIE
U XHUMHYECCKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEIICH pa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB: ATKAHOB, ITMKIIOATIKAHOB, AJIKCHOB, alTKaIUCHOB, AJIKUHOB,
apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, AIBACTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX W CIIOKHBIX A(HUPOB, KUPOB, HUTPOCOSAMHCHUH M aMHUHOB,
AMUHOKHCIIOT,  OeNKoB, yraeBogoB (MOHO-, JU- W  TOJIMCAXapUIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
bopmy;

c(OpPMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCIMHEHUH OT

20



KpPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M T-CBSI31), B3AUMHOTO BIIMSTHHSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (He(PTh, MPUPOAHBIN T'a3, YTOJIb), CIIOCOOBI €ro NepepadboTKH U MPAKTHIECKOE
IPUMEHEHHUE TIPOIYKTOB MepepabOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHWK O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUSI PUMEHSITH OCHOBHBIE OIEPAllU MBICIIUTEIBLHOM
JIEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHUE, O0O0OIIEHHE, CUCTEeMaTU3alulo,
BEISIBJICHHE TIPUYNHHO-CIICJICTBEHHBIX CBSI3€H — JJI U3YUCHUSI CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKITHil;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C
MOHATUSAMU W TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJiee OCO3HAaHHOTO TMOHMMAaHHUS CYIIHOCTH MaTE€pUaJbHOIO €AUMHCTBA MU,
WCITOJI30BaTh CUCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUHU ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: POBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpaBHEHUSM XHMHYCCKUX PEAKIUH C HMCIOJb30BaHUEM (DH3UYCCKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUIO XUMHYECKOH (HOpMYIIbI
BEI[ECTBA 110 U3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKUX JJIEMEHTOB, MPOIYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HBIX BEIIECTB,;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBA3aHHOM ¢ repepaboTKOM BEIIECTB,
WCITIOJIb30BATh MOJYUYEHHbIE 3HAHUS JJIs1 IPUHSITHUS TPAMOTHBIX PEIICHHUH MpoOemM
B CHUTYaITUAX, CBI3aHHBIX C XUMHUCH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYCCKANW DKCIEPUMEHT (TOIydYCHHUE W HM3YyUYCHHE CBOMCTB OPTraHUYECKHX
BCI[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHUCIIOPOJICO/ICPKAIMUX OPTaHMYECKUX BEIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MpPaBUII
O0e3omacHoro oOpamlieHusi ¢ BEUIeCTBaMU M J1A0OPATOpPHBIM O00OpPYIAOBaHUEM,
dbopMyIMpoBaTh IIEb HUCCJECAOBAHMS, NPEICTABIATH B pasIuyHON Gdopme
PE3yNbTAThl DKCIIEPUMEHTA, aHATM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTD;

c(OpPMUPOBAHHOCTH YMEHHIA:
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cOOJI0IaTh MpaBUiia SKOJIOTHUECKH I11€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOI JIEATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKPYXKaIOIIEH
MPUPOIHON CPEIBI U IOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHYECKOTO JEWCTBHUS HA JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMUMAs cMbIC nokaszaress [1/1K;

aHAJIM3UPOBaTh 1E€J€CO00Pa3HOCTh MPUMEHEHHS OPraHMYECKUX BEIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAay4YHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAJIM3UPOBAaTh XUMHUYECKYIO HH(POpMaILKIO, TepepadaThiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Tpaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYEeCKO XUMHUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Utoro no pazneny 8
Pa3nea 2. Yraesogopoasbl
21 [IpenenbHbIe yTIeBOAOPOABLl — AJKAHBIL, 5
LUKJIOAJIKAHbI
29 HenpenenbHble yriieBOAOPOIbL: AJIKEHBI, 14 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTrdecKkue yrieBoa0pOoIbl (apeHbl) 8
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U HX 4
nepepadoTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1
Hroro no paszneny 35
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
3.1 Crnuptsl. ®enon 11 1

23



KapOonunbHble coeAMHEHUS: abIETHIbI 1

3.2 keToHbl. KapOoHoBbIE KHUCIOTHL. CI105KHBIE 21
s¢upsl. XKupsr

3.3 VriaeBoasl 9
Hroro no pazneny 41
Pasznen 4. A3oTcoaeprkaiye opraHudecKkue coeIuHeHus

4.1 AmuHbl. AMHHOKHUCIIOTHL. benku 12
Utoro no pazneny 12
Pa3znea S. BbicokoMoJIeKyJISIpHbIE COeINHECHUS

51 BricokoMonekynsipHble COSIMHEHHS 6
Wroro mo paszneny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
(]
J:;H Tema ypoka Beero Kontpoabnbie IIpakTuyeckue fd[:;:EHﬂﬂ :)Ig:a[;zi]::enbnme
padoThI padoThI pecypes:

[TpenMeT 1 3HaUEHUE OPTAHUYECKOM

1 XUMUH, [IPEICTABICHUE O 1 1.09.23 bubnnoreka [JOK
MHOT000pa3uu OPraHuIECKUX https://m.edsoo.ru/7f41a636
COCIMHEHUN
DNEKTPOHHOE CTPOEHHUE aToMa

neponaa (OCHOBHOE U
2 }BIZS6I})/)KZ[éI(-IHOC COCTOSIHHS ). 1 4.09.23 bubmaorexa IJOK
https://m.edsoo.ru/7f41a636

BanenTHble BO3MOKHOCTH aTromMa
yriaepoaa
XnMHYeCKas CBSI3b B OPraHUYECKHX

3 COCIMHEHUAX. MeXaHU3MBbl 1 bubnnorexka [JOK
00pa3oBaHUs KOBAJICHTHOM CBsI3H, https://m.edsoo.ru/7f41a636
crocoOBbl pa3phIBa CBsA3EH

4 Teopus cTpoeHUsT OpraHUYECKUX 1 bubnnoreka [JOK
coenquHenuil A. M. byrneposa https://m.edso0.ru/7f41a636
Bunbl nzomepun: crpykTypHas,

5 IIPOCTPAHCTBEHHAS. DIEKTPOHHBIE 1 bubnnorexka [JOK

3 PeKTH B MOJIEKYJIax
OpPTraHUYECKUX COETMHEHUM

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

[IpencraBnenue o knaccupukanuu u
cHCTeMaTH4YeCcKasi HOMEHKIJIaTypa
(IUPAC) opraHn4eckux BEIICCTB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Knaccudukanms peakiuii B
OPraHU4YeCKOW XUMHUHU

Cucremarusanus 1 00001eHne
3HAHHUH 110 TEME

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

AJIKaHBI: TOMOJIOTUYECKHM PSI,
obmras popmyia, HOMEHKIATypa U
U30MEPHSs, SIEKTPOHHOE
POCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

10

q)I/I?;I/I‘ICCKI/Ie U XUMHUYCCKHUC
CBOMCTBA aJIKAaHOB

11

12

13

HaxosxneHue ankaHoB B IPUPO/IE.
CrniocoObl MostydeHus U IpUMeHEeHue
QJIKaHOB

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa U U30MepHus,
0COOEHHOCTH CTPOEHUS U
XUMHYECKHUX CBOHCTB, CIIOCOOBI
TIOJTy9YCHUSI U IPUMEHEHUE

Pemienne pacu€THbIX 337124 Ha
OnpeieJICHUE MOJIEKYIISPHOI
(bopMyITBI OPraHUYECKOTO BEIIeCTBa
10 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIINUX B €T0 COCTAB.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Cucremaru3anus 1 00001IeHre
3HAHUM 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
obmas popmyiia, HOMEHKIIATYpa,

14 ANEKTPOHHOE U MPOCTPAHCTBEHHOE bubmmorexa [TOK
P pocTp https://m.edso0.ru/7f41a636
cTpoeHue Mosekya. CTpyKTypHas U
LUC-TPAHC-U30MEPHUSI AIKEHOB
®dusnuecKkue 1 XUMHYECKUE

15 cBoicTBa ajnkeHoB. [IpaBuiio
MapkOoBHHMKOBa

16 CrniocoOblI MoTy4eHus U IpUMeHEHUe
AJIKEHOB
[IpakTrueckas padora Ne 1 o reme

17 "Ilonyuyenue FTUICHA U U3yUEHUE bubmorexa LHOK

yqv | A https://m.edsoo.ru/7f41a636
€ro CBOMCTB
Pemenne pacu€THbIX 3a/1a4 HA
18 oTpesieNIeHuEe MOJICKYIIIPHOM bubmmorexa [JOK
peAt YA https://m.edsoo.ru/7f41a636
(GhOpMyJITBI OPraHMYECKOTO BEIIECTBA
AnKanveHbl: CONPsHKEHHBIE,

19 W30JIMPOBAaHHbIE, KyMYJINPOBAaHHBIE. bubnuoreka [IOK
Oco6eHHOCTH AJIEKTPOHHOTO https://m.edsoo.ru/7f41a636
CTPOCHUS

20 XUMHUYECKUE CBONCTBA bu6mmorexa [IOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/7f41a636

21 CnocoOsI OTy4YeHUs ¥ TPUMEHEHNE bubmuorexa [JOK
aJIKaJueHOB https://m.edsoo.ru/7f41a636

29 AJKVHBI: TOMOJIOTHYECKHH PSIJI, bu6mmoreka [JOK

obmas popmya, HOMEHKIATYpa,

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI, (PU3NUECKUEe

CBOMCTBA
23 XHUMHYECKUE CBONCTBA aJIKMHOB
24 KauecTtBenHbie peakiinu Ha TPOHHYIO bubmmoreka [JOK
CBSI3b https://m.edso00.ru/7f41a636
o5 CriocoO0bI MoTy4eHus U IPUMEHEHUE bubnnoreka HOK
AJIKWHOB https://m.edso00.ru/7f41a636
26 Pemrenne 3anay: pacd€Tel o

YpaBHCHHIO XHUMHYECKOM pe€aKuuu
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

CriocoObI mostyueHus 1 IPUMEHEHNE

bu6mmoreka [IOK

33
apeHoB https://m.edsoo.ru/7f41a636
['eneTnyeckas CBsI3b MEXKIY

34 a3JIMYHBIMH KJIacCaMH bubmorexa LHOK
P https://m.edso0.ru/7f41a636
YTJIEBOJOPOOB
Pacuérel mo ypaBHEHUSIM

35 XUMUYECKHUX PEaKLIUM. bubnmoreka [JOK
Cucremarusanus U 00001IeHne https://m.edsoo.ru/7f41a636
3HAHUU 1O TeMe

36 [Ipupoansrii ras. IlonyTHbie
HE(TSAHBIC Ta3bl

37 KameHnHbIi1 yroip 1 IpOLyKThI €70
nepepadoTKu
Hedtb 1 criocoOsl e€ nepepaboTKy.

38 [IpumeHeHue NpoIyKTOB bubmmorexa [TOK

P POy https://m.edsoo.ru/7f41a636

nepepaboTku HepTH
['eneTnueckas CBA3b MEX

39 A3JIMYHBIMM KJIACCAMH ” bubmmorexa [OK
P https://m.edsoo.ru/7f41a636
YTJIEBOJOPOAOB
l'anorenonpons3BoHbBIE

40 YTJIEBOAOPOIOB: 3JIEKTPOHHOE bubnuotexa [JOK
CTPOEHUE; PEAKLIUH 3aMEILICHUS https://m.edsoo.ru/7f41a636
rajoreHa
JlewicTBue 1Ienovuen Ha

41 raJOreHIPOU3BOIHBIE. bubnnorexka [JOK

BzauMonelicTBue nurajaoreHaaKaHOB
C MarHu€m 1M IMHKOM

https://m.edsoo.ru/7f41a636
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Cucremarusanus U 00001eHrue

bu6mmoreka [IOK

42 3HaHMUM 0 pa3jeln
; Pasiely https://m.eds00.ru/741a636
YrieBoxopoasl
43 KonTponbhas pabota no teme
"VrineBonopoasr"
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKU psijl, oOuias
44 dbopMyna, CTpoeHHE MOJIEKYT, bubnnoreka [JOK
M30Mepusl, HOMEHKIIATypa, https://m.edsoo.ru/7f41a636
Kinaccupukanus, pusmueckue
CBOICTBA
45 XHUMHUUYECKUE CBOMCTBA IPENEIbHBIX bubnuorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/7f41a636
46 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnuorexa [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edso0.ru/7f41a636
[IpocTeie 3¢Upsl: HOMEHKIIATYpa U
47 I/I?i)Me us (%))0566HHOCTI/I g bubmmorexa [JOK
pHa, . https://m.edso00.ru/7f41a636
(UBHYECKUX U XUMHUYECKUX CBOWCTB
MHoroaToMHBbIE CITUPTHIL:
48 STUJIEHTJIMKOIIb U TJIMLEPUH, UX bubmmorexa [JOK
pHH, . https://m.edso00.ru/7f41a636
bu3nYecKre M XUMUIECKIE CBOHCTBA
49 CriocoObI oTy4eHus U IpUMEHEHUe bubnuorexa [JOK
MHOI'OaTOMHBIX CIIUPTOB https://m.edso0.ru/7f41a636
@DeHOoII: CTPOEHUE MOJIEKYJIBI,
50 ¢u3ndeckne cBoicTBa. TOKCHYHOCTD bubmmorexa [OK
' https://m.edso0.ru/7f41a636
denona
51 Xumudeckue cBoicTBa (heHoma
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CriocoObI mostyueHus 1 IPUMEHEHNE

52
denomna
ITpakTuueckas padota Ne 2.
53 Pemenue skcnepuMeHTAILHBIX 3a0a4 Bubmaorexa ITOK
" P | 8 https://m.edso0.ru/7f41a636
o TeMe "CriupThl U (HEHOIIBI
54 Cuctemaru3zanusi 1 0000IICHUE bubmuorexa [JOK
3HAHWUH 10 TEME https://m.edsoo.ru/7f41a636
AnBAETUIBI U KETOHBI: 3JIEKTPOHHOE
CTpOCHHE KapOOHMIHHOMI TIIIEL,
55 FOII\)/IOJIOFI/IIISSKI/Ie SITBI ogp };ﬂ bubnmorexa LHOK
PAJIBL, 001 https://m.edsoo.ru/7f41a636
dbopmyna, uzomepus u
HOMEHKJIaTypa
56 AnbAETUIB U KETOHBI: (PU3NYECKUE bu6mmoreka [IOK
CBOICTBA; pEaKUUH MPUCOCTUHEHUS https://m.edsoo.ru/7f41a636
Peakiun oxucienus u
57 Ka4eCTBEHHBIE PEAKIINH AJILICTHIOB bubmmorexa [IOK
peaxtt Aerii https://m.edsoo.ru/7f41a636
A KETOHOB
58 CnocoOsbI MoNTy4eHus anbAeTHI0B U
KETOHOB
OIHOOCHOBHBIE TIPEIETbHBIE
59 KapOOHOBBIE KUCIIOTEI, 0COOEHHOCTH bubmorexa LOK
P ’ https://m.edsoo.ru/7f41a636
CTPOEHHS X MOJIEKYII
HN3oMmepus 1 HOMeEHKIATypa
60 Ka 6OIfOBBIX KHCIIOT Hiy(}l@)mnqecxne bubmmorexa LIOK
pv ’ https://m.edso0.ru/7f41a636
CBOICTBA
61 XVMUYECKUE CBOWCTBA MIPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT
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Oco0eHHOCTH CBOICTB MypaBbUHON

bu6mmoreka [IOK

62 ciotsl. Mioroobpasue https://m.edsoo.ru/7f41a636
KapOOHOBBIX KHUCIIOT
Oco0OeHHOCTH CBOICTB:
HENPEIEITbHBIX U aPOMATUICCKIX
KapOOHOBBIX, TUKAPOOHOBBIX, bubnuoreka [IOK

63
THJIPOKCUKAPOOHOBBIX KHCIIOT. https://m.edso00.ru/7f41a636
IIpencraBurenu BbICIIMX
KapOOHOBBIX KUCIIOT

64 ITonsiTue 0 TPOU3BOIHBIX bubnnoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7f41a636

65 CrniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT
CrnoxHbIC 3(DUPBI: TOMOJIOTHYSCKUAN

66 psn, obmas Gpopmyiia, U3oMepus U bubnuorexa LIOK

https://m.edso0.ru/7f41a636

HOMEHKJIaTypa

67 du3nyeckrue U XUMAYECKHE bu6nmoreka [JOK
cBoiicTBa 3(hupoB https://m.edsoo0.ru/7f41a636
Pemenue pacu€rHbix 3a1a4: 1o

68 YPaBHEHHIO XUMUYECKON PEAKIINH, bubnuoreka [IOK
Ha OMpPENEIECHNE MOJIEKYJISIPHOM https://m.edsoo.ru/7f41a636
(hOpMyJITBI OPTaHMYECKOTO BEIIECTBA
[IpakTuueckas pabora Ne 3.

69 Pemienne skcniepuMeHTaIbHBIX 337124 bubnmoreka [JOK
no TeMe "KapOoHOBbIE KUCIIOTHI. https://m.edso00.ru/7f41a636
Crnosxuble 3¢upsr”

70 Kupsi: ctpoenue, pusndeckue u

XUMHUYECKHE CBOIMCTBA (THAPOIU3)
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71

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIeprKalINX OCTaTKU
HETpeAeTbHBIX KUPHBIX KHCIIOT.
JKupsl B mpupoje

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

72

MpEb1a Kak COJU BBICIIMX
KapOOHOBBIX KUCIIOT, HX MOIOIIEE
neuctsue. Iloustue o
CHHTETUYECKUX MOIOLIUX CPEACTBAX

(CMC)

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

73

74

75

I'enernueckas CBA3b yIiIEBOAOPOIOB
1 KACIOPOJCOAEPKALINX
OpPraHUYECKHUX BEIECTB

Pacuétel o ypaBHEHUAM
XUMHUYECKHUX PEAKIIUN

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

bubmuorexa [JOK
https://m.edsoo0.ru/7f41a636

76

OO6m1as XxapakTepucTHKa YTJIEBOIOB
U Kiaccudukanus yrieBo 0B (MOHO-
, IU- U TIOJINCaxapu/Ibl)

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

77

78

Momnocaxapupsl: puznuecKkue
CBOICTBA U HAXOXKJECHHUE B IPUPOJIE
[IpumeHeHue riroKo3bl, €€ 3HaAYEHNE
B JKM3HEIESTEIbHOCTU OpraHnu3Ma

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

79

Jucaxapuabl: caxaposa, MajbT03a U
nakro3a. HaxoxneHnue B npupoe u
IIPUMEHEHHE AUCAXapUI0B

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
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80

ITonmucaxapunbl: cTpoeHue
MaKpOMOJIEKY, (PU3NIECKHE U
XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a636

81

82

83

ITonsitre 00 HNCKYCCTBCHHBIX
BOJIOKHax

Pemenue pacdeTHbIX 3a7a4 Ha
ompeeseHue 10U BbIX0a
MPOJYKTa PEaKUu OT TEOPETUUECKU
BO3MO>KHOI'O

Cucremaruzanus U 00001IeHne
3HAHUH 110 pa3jeny

bubmuorexa [JOK

https://m.edsoo.ru/7f41a636

84

KonTtponpsHnast pabora o Teme
"Kucnopoacoaepxarniue
OpraHUYecKHue coequHeHus"

85

86

87

AMUHBI: K1accuuKaIys, CTpOeHUE
MOJIEKYJI, oOmas popmyia,
U30MEpPHUsl, HOMEHKIJIaTypa U
¢duznyeckue cBoiicTBa
XUMHUYECKUE CBOWCTBA
anudaTUuecKuX aMHUHOB

AHUWJIMH: CTPOCHNE aHUIINHA,

0COOEHHOCTU XMMHUUYECKUX CBOKCTB
AdHUJIMHAa

bu6nmoreka [JOK

https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a636

88

CnocoOsI OTy4YeHUs ¥ TPUMEHEHNE
annpaTHIECKUX aMUHOB

bu6mmorexa [IOK

https://m.edsoo.ru/7f41a636

89

AMUHOKHNCIIOTBI: HOMEHKJIATypa U
nuzomepus, (pu3nuecKrue CBOMCTBa.
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90

91

OtnenbHbIC PEACTABUTEH 0L
aMUHOKHCJIOT

XHUMHUYecKre CBOMCTBA
aMHHOKHCIIOT, HX OMOJIOTHYECKOE
3HaueHue aMuHOKKCIOT. CUHTE3 U
TUAPOIU3 TIETITUIOB

benku kak npupoaHbie TOTUMEPHI;
CTPYKTYpHI O€JIKOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

92

XUMHAYECKHUE CBOUCTBA OEIIKOB

93

94

95

96

A3soTcozepkamue
TCTCPOUMKINICCKHUEC COCIUHCHHA.
HyxiienHOBBIE KHCIIOTBI: COCTAB,
CTpOEHUE U OMOJI0rHYecKas pojb

[TpakTuueckas pabota No 4.
Pemenne skciepuMeHTANBHBIX 331249
o Teme "A3oTcozepKaiine
OpraHUYecKHue coequHeHns"

[TpakTuyeckas padora Ne 5.
Pemienne skcneprMeHTaIbHBIX 33124
no teme "Pacno3HaBaHue
OpPTraHUYECKUX COCTUHEHUI"

KonTtponbHas pabora o Teme

"A3zoTcoaeprKalie opraHu4ecKue
coenuHeHus"

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

97

OCHOBHBIC TIOHATHUS XUMHUHU
BBICOKOMOIJICKYJIAPHBIX COG)II/IHCHI/Iﬁ
N MCTOAbI UX CUHTC3a —
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98

99

noJimMepusanua u
MNOJIMKOHACHCAIIUA

IInactmaccel. YTuimsanus u
nepepadoTKa MIacTuKa
OnacToMepsl: HaTypaJIbHbIN
CHHTETHYECKHE KayuyyKku. Pe3mna

100

BosokHa: HatypaibHBbIE,
HCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Tonumeps! cienuaabHOTO
Ha3HA4YCHUS

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a636

101

[IpakTuueckas padora Ne 6.
PeIIIeHI/IC 3KCHCpI/IMeHTaJH)HI)IX 3a1a4
1o Teme "Pacrio3HaBaHue I1acTMace
Y BOJIOKOH"

bubmuorexa [JOK

https://m.edsoo.ru/7f41a636

102

O0o001IcHNEe U CHCTEMATH3aIINS
W3YYCHHOTO MaTepuaa 1o TeMe
"BBICOKOMOJIEKYIISIPHbBIE
coenqnueHusa”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 knacc/ I'abpuensia O.C., AxkunonepHoe o6iectBo «M3maTenbcTBo

«JIpoda»

* Xumus, 10 xknace/ 'abpuensu O.C., AkuronepHoe o61iecTBo «M3narenbcTBo
«IIpocBemieHune

MenpeneeBa, TabauIa paCTBOPUMOCTH, STCKTPOXUMHUCCKHUHN PSIJT HATTPSHKCHUS

MCTAaJIJIOB

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA
49.ru/wp-content/uploads/2023/04/Xumust 6a30BbIi YPOBEHb.
Peanuzanus tpedoBanuit ®I'OC ocHOBHOTrO 00111€T0 00pa30BaHUS.

Mertoandeckoe nocodue s yuurens. pdf

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

hthttp://college.ru/himiya/
http://www.chemnet.ru

ht https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
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