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MHOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo XMMUU Ha YPOBHE cpeaHero oOiero odpa3oBaHUs
pazpaborana Ha ocHoBe denepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHOI oOpa3zoBaTeIbHON porpaMMmbl CPEIHETO o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DeaepabHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTeNIbHBIX Opranusanusax Poccuiickoi
denepanvy, peanu3yOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrPaMMbI, U
OCHOBHBIX TnOJNIOKeHMM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
®eneparuun Ha nepuoj 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsI Ha YpPOBHE YIUIYOJIEHHOTO HW3Y4YEHHUs 3aHMUMAEeT BaXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHust ywamuxcs 10-11  kmaccos.
N3yuenue mipeameTa, peammsyeMoe B yCIOBUAX — audepeHInpoBaHHOTO,
npodmibHOTO 00yYeHHs, MPU3BAHO OOecCTeunTh 00IIe00pa30BaTEbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJUMYIO IS
aJanTalyyi UX K ObICTPO MEHSIOUIMMCS YCIOBUSIM U3HU B COLIUYME, a TaKxkKe s
MPOJIOJDKEHU OOy4YeHHUs] B OpraHu3alusax NpodeccuoHaIbHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHON U3 NPUOPUTETHBIX AUCIUTLIUH.

B nmporpaMme 1o XuUMHM Ha3HAY€HUE MpeaMeTa «XUMHS» MOTydaeT
NOAPOOHYI0  WHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOMOJIAralOUUMU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJied, CcoJepKaHus,
pe3yabTaToB OOy4YEeHUsS M TPeOOBaHWUU K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJICIYIOIIME BBIMOJHAEMbIE MPOTPAMMON MO
XUMUU QyHKIIUN:

e HMHQOPMALIMOHHO-METOJUYECKAsl, peaju3alus KOTOpoWh obecrneynBaer
MOJIy4YeHHE TPEACTaBICHUSI O IEeNAX, COAEpKaHWHU, OOIIEeH cTpaTeruu
00yueHUsl, BOCIUTAHUS U PA3BUTUSI 00YUAIOIINXCSI CPEACTBAMU MIPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MpOdUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOoTopas npeaycMaTpuBaeT
ONpENENICHHE: TPUHLHUIOB CTPYKTYPUPOBAHUS W MOCIEHOBATEIbHOCTU
U3y4eHUs y4eOHOro marepuaina, KOJUYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTePUCTUK; TMOAXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJSI U OLEHKHA O0pa3oBaTeNbHBIX JOCTHXKEHHI O0O0y4aromuxcs B
paMKax HWTOTOBOM arrecTanud B (OpME E€IUHOTO TOCYJIapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJist yriryOa€HHOTO U3yYEHUST XUMUU:



e YCTAHABJIMBAECT WHBApPUAHTHOE MPEIMETHOE COJIepkKaHue, 00s3aTeIbHOE
JUIST W3Y4eHHUS] B paMKax OTACNIBbHBIX MpoQWiIei, mpeaycMaTpuBacT
pacupeneieHue W CTPYKTYpPHUPOBAHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JTMHUSIM/pa3Jiesam Kypca;

e 1aéT MpPHUMEpPHOE pacHpeesieHne y4eOHOrOo BPEMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHUS OTACIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIEIOBAaTENIbHOCTh H3YYEHHs] y4eOHOTro
Marepuajia ¢ y4€TOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JTa€T METOJIMYECKYIO MHTEPIPETALMIO LEJNeH U 3a/1ay U3y4YeHHsl MpeaMeTa
Ha yri1yOJ€HHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPKATEIHHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3yJIbTATOB OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
MpOrpamMMbl CpeaHero o011ero oOpa3zoBaHus (JIMUHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUNM  0O0ydYaromerocs IO OCBOCHHIO
coJiep KaHus IPeIMETA.

[lo BceM Ha3BaHHBIM MO3UIUSIM B MpOrpaMMe MO XUMHUHU MPEAyCMOTpPEeHA
MPEEeMCTBEHHOCTh € OOy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHusa. 3a TpefeiaMd YCTAaHOBJICHHOM MpOrpaMMoil MO XUMHUHU
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABIISIONICH COJEPIKaHMs y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHAaTUBHOM COCTaBIISIONUIEH,
KOTOpasi JOJDKHA OMPENENsIThCS B COOTBETCTBUHU C HAMpPAaBICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBuM ¢ KoHuentryanbHbIMM nosiokeHuamu PI'OC COO o
HAa3HAYEHWU TIPEIMETOB 0a30BOTO M YIUIYOJIEHHOTO YpOBHEW B CHCTEME
nuddepeHupoBaHHOTO OOyYEHHUST Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUS
XUMHUSI Ha YpOBHE YINIYOJEHHOIO U3Yy4YEHHUs HANpaBlIeH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHS B paMKaX W3yYCHUS CHEIUATBHBIX €CTeCTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIHIUIMH B BY3aX W OPTaHHU3AIUAX CPEIHEro MPoQeCcCHOHATBHOTO
oOpa3zoBanusa. B 9Toil CBs3M M3yueHHE MpeaMeTa «XHUMHUSD OPUCHTUPOBAHO
NPEUMYIIECTBEHHO HA paclIMpeHue W  yriayOJieHue TEeOpeTUYECKOW |
MPAKTUYECKON MOATOTOBKU O0YYaIOIIUXCS, BHIOPABIIMX ONpPeneaEHHbIN npoduiib
0oOy4eHHsI, B TOM YUCJIE C NEPCIEKTUBON NOCIEYONIEr0 NOJIyYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccuonanbHoro oopasoanus. Hapsmay ¢ atum,
B cBere TpedoBanuii PI'OC COO Kk mMiIaHUPYEMBbIM pe3yJbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEIbHOM MPOrpaMMbl CpeaHEro ooOIero oOpa3oBaHUs
U3yueHHE TmpeaMera «XuMHUs») OpPUEHTUPOBAHO TaKXKe Ha pelIeHue 3ajad



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHUS OOyyaroummxcs, Ha (popMHUpOBaHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHHM, YMEHHUIN pallMOHATM3aIMi y4eOHOTO Tpyaa U
OO0OOIIEHHBIX  CMOCOOOB  JEATEIBLHOCTH, WMEIONIMX  MEXKIUCHUIUTMHAPHBIH,
HAANPEIMETHBIN XapakTep.

CocraBasomiuMu rpeameTa «XUMHsD Ha YPOBHE YIIIYOJIEHHOIO H3y4YEHHUS
ABIIAIOTCSL  yIUIyOsn€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3allyd COAEPKAHMA 3TUX KypCOB B IPOrpaMMe IO XUMHUU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o pazauuusx 0a30BOro0 M yriryOJaE€HHOTO
YPOBHEHN U3YUYEHHUS IIPEIMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMHUS» COCTaBIS€T COBOKYIHOCTb NPEIMETHBIX 3HAaHUU U
YMEHUH, OTHOCSIIMUXCS K 0a30BOMY YPOBHIO M3YyYEHHMs NpeIMeTa. JTa CUcTeMa
3HAHMM MOJy4YaeT ONpeNeIEHHOE TEOPETUUYECKOE JIOMOJIHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIINKA 00BEM  (AKTOIOTUYECKOTO
maTepuaia. Tak, Ha yriayOJI€HHOM YpOBHE H3Yy4EeHMs IIperMera obecreueHa
BO3MOYKHOCTh 3HAQUYMTEJIHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTAaX U CBOMCTBaX HMX COECIMHEHUU HAa OCHOBE PAaCIIMpPEHUS W YriayOiaeHus
MPEACTABICHU O CTPOCHUM BEIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEAKUUN, PACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMHUYECKOW KUHETUKU
U TepMOJWHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuonnueckou
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAHUYECKHUX MPECTABICHUSIX O CTPOECHUU aToMa. XHMMUYECKasl CBSA3b
OOBSICHSAETCSA C TOYKU 3PEHUSI IHEPTreTUYECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
paspylIeHUH, a TAKXKe C TOYKH 3PEHHs] MEXaHHU3MOB €€ oOpazoBanus. M3yueHue
TUIIOB ~ peakuui  JOomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX TMpoIleccax M AJIEKTPOIU3€ PACIIaBOB U PACTBOPOB BEIECTB.
B kypce opraHmyeckoil XMMUU NPU PACCMOTPEHUHU PEAKIIMOHHOW CIOCOOHOCTU
COEJIMHEHUH yaenseTrcsa 0co00e BHUMaHHUE BOIIPOcaM 00 3JIEKTPOHHBIX 3(PQeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIHi.

Oco0oe 3HaueHHWEe HMEET TO, 4YTO Ha COJEpPKAHHE KYpCOB XHUMHH
yrayOnEHHOTO YPOBHS U3YUYEHHUS [l KJIACCOB ONpPeeIEHHOT0 mpoduis (TiIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapaKTep JOIMOJHEHHH K oOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEKHbIE IIpeaIMeThl. Tak, Hanmpumep,
B COJCp’KaHUM MpeaMeTa sl KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHue OyIyT UMETh BJIEMEHTHI y4eOHOTO MaTepuana mo oomel xumuu. [Ipu
U3YYEHUHU TIpeJMeTa B JAHHOM CJydae akIeHT OyJeT chenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUW B XUMHH U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHAss Teopusi (MOJEKYJsApHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS



MacCcbl M JHEPIUM, 3aKOHBl TEPMOJAMHAMUKH, 3JIEKTPOIN3d, NPEIACTABICHUSA O
CTPOCHMH BELIECTB U IPYTOE.

B TO Xe BpeMsa B COIEpKaHMM IpeaMeTa g KJIAcCOB XUMHKO-
Oounosornyeckoro npoduiist OoNbIIMKA yAENbHBIA BeC OyAeT UMETh OpraHHyYecKas
xumusa. B 3ToM ciydyae mpenocTaBisieTCsl  BO3MOXKHOCTh Uil Oouiee
OOCTOATEIBHOIO  PACCMOTPEHUsT XUMHUYECKOM  OpraHu3aluu  KIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOHM BXOJAT, K MPUMEPY, TAKUE
CTPYKTYpHbIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OENIKH, YTIJIeBOJbl, HYKICHHOBBIC
KUCJIOTBI U apyrue. IIpu 5ToM 3HaHUA O COCTaBe U CBOWMCTBAX IPEACTABUTEIIEH
OCHOBHBIX KJIACCOB OPTraHWYECKUX BELIECTB CIIY)KAaT OCHOBOM I H3yYECHUS
CYILLIHOCTH NPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnane ¢opMupoBaHHMsT OCHOB HAy4yHOTO MHUPOBO33PEHUS, OCBOEHUS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIbITA IPAKTUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAaHUW H3ydEeHHUE TpeaMera «XUMUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBA3SIX C yU€OHBIMU MPEIMETAMHU.

[Tpu wu3yuyenun ydeOHOro mnpeamera «XUMHUS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obuiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHON 3HAYUMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HayKM XHMHU Kak oO0JacTH COBPEMEHHOTO €CTECTBO3HAHHUSA, HPAKTUUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenune
3TOM 3aJaud Ha YrayOJIEHHOM YpOBHE H3yUEHHUS MpeaMeTa Mpeanojaraer
peanu3anuio Takux LeNeH, Kak:

e (opMupoBaHHE MPEACTABICHUI: O MaTepUAJIbHOM €AMHCTBE MHpAa,
3aKOHOMEPHOCTSIX U NTO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poJini B OOECIEUYEHHH
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHUMH  IpolsemM
HKOJIOTUYECKOM, SHEPreTHYECKOM M MUIEeBON 0€30IacHOCTH, B pa3BUTHUU
MEJIULINHBI, CO3JaHNHA HOBBIX MAaTEpPUAIOB, HOBBIX HICTOYHUKOB DHEPIHUH, B
00€eCleYeHNn palUOHAIBHOIO IMPUPOJIONOIb30BaHUsA, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl U€JIOBEKa, a TaKXKe SKOJIOIMYeCKU
00O0CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOM Cpese;

e OCBOCHHE CHUCTEMBl 3HAHHM, JIEKAIIMX B OCHOBE XUMHYECKOHN
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHON KapTHUHBI MUpPaA: (PyHIaMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHMHUHU, COBPEMEHHBIX IIPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJISIDHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs XUMHUYECKHUX pEaKkUuul, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINX
Hay4HBIX MPUHINIAX XUMUYECKOTO IPOU3BOACTBA;



dbopmupoBaHue y 00yJaroIXCsl OCO3HAHHOI'O IMOHUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBICHEHHMS
KJIFOUEBBIX HJIed W TPOOJEM COBPEMEHHOW XUMHH, JJIsi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
rPAaMOTHOTO pelieHus Mpo0eM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIKM3a U OIICHKHU C MO3UIIMKA 3KOJIOTHUECKONW 0€30MacCHOCTH TTOCIIEICTBUN
OBITOBOM W TMPOW3BOJCTBEHHON MESITEIHHOCTH YEJIOBEKA, CBSI3aHHOW C
XUMUYECKUM  TPOU3BOACTBOM, HCIOJIB30BAaHUEM U  MepepaboTKON
BEILECTB;

yriiyOjeHue  MpeJCTaBICHUNM O  Hay4yHbIX  METoJaxX  MO3HaHWI,
HEOOXOJAMMBIX ISl TPUOOPETEHUST YMEHHUI OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBICHHM, WMEIOIIUX MECTO B
IPUPO/JIE, B MPAKTUYECKON EATEIIBHOCTH U MIOBCEAHEBHOM KU3HHU.

B mnnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX U PA3BUBAIOIIMX
GYHKIHNA TIETOCTHON CHCTEMBI CPETHETrO OOIIeTo o0pa3oBaHUsS MPHU U3YUCHUH
npeaMera «XuMHs» Ha  yriayOJnE€HHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTh
PUOOPETAIOT TaKKe LETU U 3a7a4i, KaK:

BOCIUTaHHE YOEKJAEHHOCTH B I03HABACMOCTH SIBJICHUW IPHPOJIBI,
YBOXEHUS K TPOIECCY TBOpPUECTBA B O00JIACTH TEOPETHUYECKHX U
NPHUKJIAIHBIX HWCCICAOBAHUNA B XUMHH, (OPMHpPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMA K OOYUYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIIMTAHWUIO  HAa  OCHOBE  YCBOGHHS
00IIIeYETIOBEYECKUX IIECHHOCTEIH;

pa3BUTHE MMO3HABATEILHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX H TBOPUYCCKUX
crocoOHOcTe oOydaronuxcsi, (GOpPMHPOBAHHE Y HHX CO3HATEIBHOTO
OTHOIIICHUSI K CcaMOo00pa30BaHUIO M HEMPEPHIBHOMY O0Opa30BaHHUIO Kak
YCJIOBHUIO yCHENTHON MPpo(heCCUOHAIBHON 1 OOIIECTBEHHOM JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HWU;

(GbopMHUpOBaHHE YMEHHH W HAaBBIKOB Pa3yMHOTO IPHUPOOIOIb30BAHHUS,
pa3BUTHE IKOJIOTHYECKOH KYJIbTYpHI, MPUOOPETEHNE OTBITa OOIIECTBECHHO-
MIOJIE3HOM IKOJIOTHYECKOM JIeITeTbHOCTH.

OO6miee 4KCiIo 4acoB, MPEAYCMOTPEHHBIX I U3YYCHUSI XMMUU Ha yTIIyOJICHHOM
YpPOBHE cpeaHero oodiiero oOpazoBanus, coctaBiser 204 yacos: B 10 kiacce —
102 vaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hezento).



COAEPKXAHME OBYUYEHUSA
10 KJTACC

OPTAHUYECKASA XUMUSA

Teopernvyeckne OCHOBbI OPraHUYeCKON XMMHUH.

IIpenmer W  3HAYeHHWE  OPraHUYECKOW  XHWMUHU, IMPEICTABICHUE O
MHOT000pa3uH OPraHUYECKUX COCTHMHEHHI.

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOAAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma Yrjiepoja. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIUHEHMSIX. Tumbl TruOpUaM3alMK  aTOMHBIX oOpOuTaneit
yriepoaa. Mexanu3ambl 00pa3oBaHUs KOBaJIEHTHOU CBsI3M (OOMEHHBIA U JOHOPHO-
aKIENTOPHBINA). TUIBI TEPEeKphIBaHHUS ATOMHBIX OpOUTANEeW, G- W T-CBS3W.
OpunHapHasi, ABOHast U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIaX
opranudeckux BemiecTB. [loHsiTue O CcBOOOJHOM pagukane, Hykieoduie Hu
aneKkTpodue.

Teopuss crTpoeHus opraHnueckux coeauHeHni A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUH CTPOCHUS
OPraHMYECKUX COequHEHUN. MoNeKyaspHble W  CTPYKTYpHBIE  (POpPMYIIBL.
CrpykTypHble GOpMYJIbl  pPa3IUYHBIX BUIOB: pa3BEPHYTas, COKpalIEHHAS,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3)PEKThl B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEPHBIN 3(PPEKTHI).

[IpencraBinenne o kiaccUpUKaluMu oOpraHndyeckux BeuiecTB. [lonstue o
dbynkunonansHoM rpymnme. ['omonorus. 'omonoruueckue psanbl. CucreMaruyeckast
HOMeHKkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHalibHBIE Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOoCTH W Kiaccu(UKalMs OpraHuYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEIBHBIC PEAKIIMU B OPraHUYECKOM XMMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAaKOMJIEHHME C O0O0pa3llaMu OpraHWYeCKHX BEIIEeCTB M MaTepHallaMM Ha HUX
OCHOBE, OIBITHI IO IPEBPALICHUIO OPTaHUYECKHX BEIIECTB NPH HArPEBAHUU
(rutaBiieHue, OOYITIMBAaHME W TOPEHUE), KOHCTPYHPOBAHHWE MOJENIEH MOJIEKYJI
OpPraHUYECKUX BELIECTB.

YriaeBoaopoasl.

Aunkanbl. ["'omosiorudeckuil psii ankaHoB, oOuias GopMysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB, Sp-
ruOpun3anus aTOMHBIX opOuTaneit yriepoja, o-cBsizb. DU3MUECKUE CBOMCTBA
aJKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKUWU 3aMEIICHUs, H30MEPHU3aLUHU,
JETUIPUPOBAaHMS, LIUKIU3ALMH, IUPOJIN3a, KpEKUHTra, ropenus. [Ipeacrasnenue o
MEXaHHU3ME PEAKIU PaAUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoze. CnocoObl MoayyeHus: U TPUMEHEHUE JIKAHOB.

[Muknoankanel. O6mas ¢popMyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI M XHMMHMYECKHX CBOMCTB MasbIX (LMKIONPOMNaH, LMKIOOyTaH) W
OOBIYHBIX (LIMKJIONEHTaH, IUKIOTeKCaH) IUKIOaIkaHoB. CHocoObl MOMyYeHUS U
IPUMEHEHNE UKIIOAIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, o01mas Gopmyia, HOMEHKIATYpA.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ —AJKEHOB, Sp*-
ruOpuan3anys aTOMHBIX opOuTanei yriepoja, o- U 7m-cBsi3u. CTpyKTypHas U
reoMerpudeckas (nuc-tpaHc-) wuzomepus. Dusmyeckne CBOMCTBAa AJIKEHOB.
XHUMUYECKUE CBOWCTBA: PEAKIMU MPUCOCAUHEHHMS, 3aMEIICHUS B O-IIOJIOKECHHE
IIpY JIBOMHOM CBA3M, IOJUMEpU3alUUU U okucieHus. IIpaBuno MapkoBHHMKOBA.
KauecTBeHHBIC peakny Ha JIBOHHYIO CBsi3b. CrIOCOOBI MOMYUYEHUS U MPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanusi ankaaneHoB (CONpsHKEHHbIC, 30JIUPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONpsDKEHHBIX  nueHoB, 1,2- wu  1,4-npucoenunenue. I[lomumepusanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMYyYEeHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. 'oMOJIOTHYECKH Psil aTKMHOB, 001as popMmysia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoga. dusnyeckue CBOMCTBA aJIKHUHOB.
XUMHYECKME  CBOWMCTBA:  peakUuu  NPUCOCIUWHEHHUS,  JUMEpU3aluud U
TpUMEpPHU3ALNHU, OKUCICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, HUMEIOIINX KOHLEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIuu Ha TPOUHYIO CB3b. CTIOCOOBI MOTyUYeHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTtuueckue yrieBoJoposl (apeHsl). ['omonoruyeckuii psifi apeHoB,
oOuast popMyia, HOMEHKIATYypa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. DHU3WYECKUE CBOMCTBA apeHOB. XHUMHYECKHC
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMeIIeHUsI B O€H30JIbHOM KOJIbIIE U
YTJIEBOJAOPOJHOM paguKalie, PEakUUH NPUCOCIUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM [EHCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJIUKAIOB, KapOOKCHIIbHOM,
T'UIPOKCUIIBHOM, aMHUHO- W HUTPOrPYIIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupona. [lonumepuszanus ctupona. CrocoObl NOJydYeHHS U
MIPUMEHEHUE apOMaTUYECKHUX YTIIEBOJIOPOJIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxaeHue.
KameHHbIi yrojp U NpoayKTsl ero nepepadotku. CrnocoOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIHU3.
[IpomykThl mepepaboTKH HEPTH, UX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTrueckas CBs3b MEXY PA3TMUHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJEeKTPOHHOE CTPOCHHE TalOTEHIPOM3BOIHBIX YTJIEBOJOPOAOB. Peakuuu
3aMEUICHHs] TajoreHa Ha TUAPOKCOTPYMIy, HUTPOTPYIIy, IIHAHOTPYIILY,
amMuHorpynmy. JleiictBue Ha TrajoOreHnpou3BOJHBIE BOJHOTO U CIUPTOBOTO
pactBopa miénoud. B3aumonelcTBUE IUTralOT€HATKAaHOB C MAarHUEM U IIMHKOM.
[Tonsitue 0 METAJIJIOOPraHUYECKUX COETUHEHUSIX. Hcnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJAOB B OBITY, TEXHUKE M TMpPU CHUHTE3E
OpPTaHUYECKUX BEIIECTB.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHHsI BEIIECTB M HMX MPEBpallleHUM:
u3ydeHue (QU3NUECKUX CBOMCTB YTIJIEBOJOPOJOB (PacTBOPUMOCTH), KAUYECTBEHHBIX
peakiuil yrieBoJOpOIOB Pa3IMYHBIX KiIaccoB (oOeciBeuynBaHHEe OpPOMHON WM
MOJTHOW BOJBI, pacTBOpa IEpMaHraHaTa Kallks, B3aWMOJCHCTBHE aleTUjieHa C
aMMHadHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHApyKEHHE
yriaepoja MU BOJOpPOJa B OPraHMYECKUX BEIIECTBAX, IOJYYEHHE OSTUICHA U
U3YYEHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KoJulekuusiMu «HedpTts» u «Yromby, ¢
oOpa3laMu  TJIacTMacc, KaydyyKOB HM PE3HMHBI, MOJCIUPOBAHUE MOJIEKYI
YTJIEBOJ0OPO/IOB U TAJIOT€HIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsiopoacoaep:xaniue oprannyeckne coenHeHusl.

[IpenenbHble omHOaTOMHBIE COUPTHL. CTpoeHHE MOJEKyn (Ha TMpuMepe
METaHoJIa W 9TaHoja). ['oMonormueckuit psan, oOmas ¢opMmyna, H30Mepus,
HOMEHKJIaTypa ©  kinaccudukanus. Dusmyeckue cBOWCTBA  MpelEIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOAOpPOIHBIE CBS3M MEXAY MOJEKYyJIaMHU CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEaKUWU 3aMELICHUs, JeTHApaTaliy, OKHCICHHS,
B3aMMOJICUCTBHE C OpPraHMYECKUMHU W  HEOPTaHUYECKHUMH  KUCJIOTaMHU.
KauecTBenHas peakiius Ha OJJHOATOMHBIE CIUPTHL. [lelicTBHe 3TaHONa U MEeTaHOJa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS U TNPUMEHEHHE OJHOATOMHBIX
CIIHPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OcOOEHHOCTH (PUBHYECKUX H
XMMHUYECKUX CBOWCTB.

MHoroaToMHBIE CHHPTHI — JTHJICHIJIMKOJIb W TIUlEepuH. Duznueckue u
XUMHUYECKHUE CBOMCTBA: PEAKIIMU 3aMEIICHHs, B3AaUMOJIEUCTBHE C OPraHUYECKUMU
U HEOPraHWYECKMMH KHCIOTaMM, KAauyeCTBEHHAs pEaKIus Ha MHOT0aTOMHbBIE
cnuptel. [IpencraBienne o MexaHU3ME pPEAKIUN HYKICO(DUIHLHOTO 3aMEIlIeHUSI.
HeiictBue Ha opranu3Mm uenoBeka. CrnocoObl MOJIy4YEeHUs] U MPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYNbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIIBI WU
OenzosibHOrO sAnpa. dusnueckue cpoictBa (eHona. OCOOEHHOCTH XUMHUYECKHX



cBOiCTB (eHona. KadectBeHHbie peaknmu Ha (eHod. TokcrmuHOCTh (eHora.
CrniocoOb1 mosrydenust v npuMenenne penona. denondopmanbaeruanas cMona.

KapOonuiibHbIE COETUHEHUS — aTTbJETUIbI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHUJILHON Tpynnbl. ['oMojoruueckue psjibl ajabJIerU0B U KETOHOB, OO0IIas
dbopmyna, uzoMmepuss U HoMeHKIarypa. Du3nmyeckue CBOMCTBA albJACTUIIOB U
KETOHOB. XMMHMYECKME  CBOMCTBA  aJbJETHWJIOB M  KETOHOB:  PEaKUUHU
npucoeguHeHus. OKUCIEHNUE albJIETUI0B, KAYECTBEHHBIE PEaKI[MU Ha albICTHIbI.
CriocoObl OSTy4eHUsI ¥ IPUMEHEHHE abJETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpe/iesibHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepust 1 HoMeHkIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX MPENIEIbHbIX KapOOHOBBIX KHUCIOT. BoAopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KUCJIOTHBIC CBOMCTBA,
peakuus STepUuPUKALNKM, PEAKIUU C YYaCTHUEM YIJIEBOJOPOIHOTO paauKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHON KHUCJIOTHL. [loHSATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CIOXKHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOWCTB HEMPENCIbHBIX W aPOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JMKApOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BhICHIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MNaJbMHUTHUHOBAs, OJICMHOBAs, JUHO/E8As,
JuHoNIen08as KUCIoThl. CriocoObl MOTYyUYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['omonorudeckuil psna, oOwmas Gopmyia, U30MEPHUS H
HOMEHKJIaTypa. PU3WYECKHE U XMMHUYECKUE CBOWCTBA: THAPOIU3 B KHUCIOW H
HIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, puU3ndecKkue U XMMUYECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCJION U 1IeI0uHOM cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJAEPIKAIIUX OCTATKU
HEMpeEIbHBIX JKUPHBIX KUCIOT. JXKuphl B ipupo/ie.

MpbLIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

O6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBogoB (MOHO-, TU-
U monucaxapuiabl). MoHocaxapuIbl: TJIIOKO3a, (PYKTO3a, TajakTo3a, pudo3a,
ne30kcupuOo3a. Ou3nvecKue CBOMCTBA W HaxXOXJIeHUE B mpupoje. GoTOCUHTES.
XUMHUYECKHE CBOKWCTBA IJIFOKO3bI: PEAKIIUH C YYaCTUEM CHUPTOBBIX U AJIbJACTHIHON
IpyII, COUPTOBOE M MOJOYHOKHUCIOE OpoxkeHue. IIprmeHeHHe TJIOKO3bI, €&
3HAUYCHUE B KU3ZHEAECATEIbHOCTH Opranu3ma. /ucaxapuipl: caxaposa, MaiabT03a U
nakto3a. BoccTaHaBnIMBaOIINE U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. ['uaponus
nucaxapuaoB. HaxoxaeHue B mpupoje u npumenenue. [lonmcaxapuapl: kpaxmar,
NIMKOTEH W 1esuntosio3a. CTpoeHHe MakpOMOJEKYJ Kpaxmana, T[JIMKOTeHa H
HeJUTroNio3bl.  PU3MUYECKHE CBOWCTBA KpaxMalla M LEIUTFOJI03bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KauyeCTBEHHas peakius C HOAOM. XUMHUUYECKHUE
CBOMCTBa IEJUTIOJIO3bI: THUIPOJIN3, TOdyuYeHre 3(UpOB HeiuTtono3bl. [loHstue o6
MCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, all€TATHBIN MIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMs] BEIIECTB M WX IPEBPALLECHHIA:
PacTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJIE, B3aUMOECHUCTBUE ITAHOJA C HATPUEM,
OKHCJIEHHE STUJIOBOIO CIIMPTA B AJIBIETU] HAa PACKAIIEHHOW MEIHOW MPOBOJOKE,
OKHUCJIEHHE ATHJIOBOIO CIHMPTa JUXPOMATOM Kaiusl (BO3MOXHO HCIOJb30BaHHUE
BUJICOMATEPHUAIIOB), KAYECTBEHHbIE PEAKUUU Ha albJeruabl (C TUAPOKCHIIOM
muammuncepeopa(l) u  rumpokcugom  memu(Il)), peakuus rammepuHa
ruapokcugom Menu(Il), xumMuueckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tuapokcuaom meau(ll), BzaummoneiictBue
KpaxMajia ¢ MOJIOM, PELICHUE SKCIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
(denounb, «KapooHoBbIE KUCTOTBI. CI0KHBIE A3PUPB».

A3oTcoaep:Kalye OpraHnyYecKre cCoeAuHeHusl.

AMMHBI — OpraHUYECKUE MPOU3BOJHBIE amMMuaka. Krnaccudukanus aMuHOB:
anudaTUyecKue M apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenne moJekyna, oOmas (opmylia, U30MepHUsi, HOMEHKIATypa U (U3HUECKHUE
CBOICTBAa. XMMHUYECKOE CBOWMCTBA anM(PaTUUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
AJNKWIMPOBAHKUE, B3aUMOJCHCTBUE NEPBHUYHBIX AMHHOB C A30TUCTOM KHUCIIOTOW.
Conu ankuiaMMOHHS.

AHWIMH — TpPEACTAaBUTENIb AMUHOB apomaruyeckoro psaa. CrpoeHue
aHwinHa. B3anMHoe BiaMsiHUE TPy aTOMOB B MOJieKyJie aHuiIuHa. OcOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHwIdH. CrnocoObl
NOJyuYeHUs] M TNpuUMeHeHHe anudaTudeckux amMuHoOB. [lomydeHue aHWIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHnknatypa u uzomepusi. OTaesbHble IPEACTABUTENN O-
AMUHOKHUCJOT: TJIMUWH, anaHuH. @u3nuecKkne CBOWCTBA aMUHOKHCIOT.
XHWMHUYECKHE CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHbIX OpPraHUYeCKHX
COCMHEHMM, peakuus MOJUKOHACHCAUd, oOpa3oBaHHE MENTUIHOW CBS3M.
buonornueckoe 3HaueHUE aMUHOKUCHOT. CUHTE3 U THAPOJIU3 MENTHIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHas, BTOpUYHAs M TpPETUYHAA
CTpyKTypa O€enkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THMAPOJIU3, JACHATypalus,
KayeCTBEHHbIE PEaKIIMH Ha OEIKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsS] BEIIECTB M WX IPEBPAILCHHIA:
pacTBOpeHHE O€JNKOB B BOJE, JeHATypauus OCJIKOB MPH HAarpeBaHUM, I[BETHHIC
peakuuu Ha O€NKH, pelIeHHWe OKCIEPUMEHTANbHBIX 3a7ad [0 TeMaM
«A3zoTcoaepkalue OpraHUYeCcKue COCTMHEHUSD) 17} «Pacno3HaBanue
OpPraHWYECKUX COCITUHEHUIN.

BricokoMoJieKky/JIIpHbIE COeJMHEHMS .

OCHOBHBIE MOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALUN, CPEIHSS MOJIEKYISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
NOJINMEPHU3ALUS U OJUKOHEHCALUS.

[Tonumepubie wmatepuansl. [lmacTMacchl  (MONMMATUIICH, MOJUIIPOIIMIIEH,
NOJINBUHWIXJIOPU, MOJUCTUPOJ, MOJMMETHWIMETAKpUIAT, MOJUKApOOHATHI,
nonvdTWIeHTepedTanat). Y Tin3anus u nepepadborka miacTuka.

DnacToMepsl: HaTypalbHbII KayuyK, CUHTETHYECKHUE Kay4dyyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bosnokna: HaTypanbHble (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIpOH U JIABCAH).

[Tonumepsl CHEUAIBHOTO Ha3HAYCHUS (Tedon, KeBJjap,
AIIEKTPONPOBOIAIINE MTOJTUMEPBI, OMOpa3naracMbie MOJIUMEPHI).

OKCHEpPUMEHTAIBHBIE METOAbl HM3YYEHMsSI BEIIECTB M MX IPEBPALLECHHIA:
O3HaKOMJIEHUE C o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHbIX 3amad 1o TeMe «Pacrno3HaBaHue
IJIaCTMAcC U BOJIOKOHY.

PacuérHble 3anaumn.

Haxoxnaenue MoJekyasipHOH (QOpMysibl OPraHMYECKOro COEIUHEHMS TI0
MacCOBbIM  JIOJIIM  3JIE€MEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJECHUE
MOJIEKYJIApHON  (DOPMYJIbI OpPraHMYEeCKOro COEQUHEHUs 10 Macce (00bEMy)
INPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (macce, 00bEMY) HPOIYKTOB
peaKuuu W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBJIEHHWE CTPYKTYpPHOH (OpMyJIbI
OpPraHUYECKOr0 BEIeCTBA HAa OCHOBE €ro XMMHUYECKHX CBOWMCTB WM CIIOCOOOB
MOJIyYEHHUsI, OINpPENECIEHUE AO0JU BBIXOJA MPOAYKTA PEAKLHMH OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzanusa MexXnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTraHUYECKOM XUMHUH B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHWE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX TIOHSATHUN, TaK U TOHSITUH, MPUHIATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHE, HAYYHBINH (PaKkT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccu(ukauus, HAOJIOJCHHE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHHUE.

®usnka: Marepus, aToM, DJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HSHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSTHUE
BEILECTBA, (DU3UYECKUE BEJIMYUHBI, €IUHULBI WU3MEPEHHUS, CKOPOCTb, SHEPrus,
Macca.

buonorusi: kierka, opraHusM, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIeICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUII MUTAHUSA, OPOKEHUE,



dboTtocuHTE3, IbIXaHWE, OCJIKW, YIVICBOJIBI, JKHPBI, HYKJICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

['eorpadus: nmose3Hbie HCKOMAeMbIE, TOTLTURO.

TexHOJNIOrHs: MHIIEBbIC MPOJYKThI, OCHOBBI PAIIMOHAIBHOIO IUTAHMUS,
MOFOIIIME CPEJICTBA, MATEPHAITBI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBMM C CHCTEMHO-JEATEIBHOCTHBIM IIOJXOJAOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpEeAMETa «XHUMHS» Ha YPOBHE CPEAHETO
oOirero 00pa3oBaHUsSl BBIACICHBI CICAYIOIIME COCTABISIONINE: OCO3HAHUE
OOyYarOmMMUMHUCS POCCHMCKONM TPaKJaHCKOHM HMJICHTHYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEICICHNIO; HAIMYME MOTUBAIUHU K
OOy4eHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOY4YaIOIIMXCA PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HAJIU4YKE
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh LIETU U CTPOUTH
’KU3HECHHBIE TIJIaHBI.

JIMYHOCTHBIE PpE3YyJIbTATBl OCBOEHHUS TMpeaMeTa «XUMHUS» OTPaAkKaroT
c(hOpPMHUPOBAHHOCTh OIBITA ITO3HABATEIIBHOM M MPAKTUUYECKON JesATEIbHOCTH
oOyyJaromuxcs B mMpoliecce peayin3ainu 00pa3oBaTeIbHON A TEIHLHOCTH.

JIuyHOCTHBIE pE3ydbTaThl OCBOEHHUSI TNpeAMETa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIIBITA IT03HABATECIIBHOM M TIPAKTHYCCKON JCATEILHOCTH
oOyyJaromuxcs B MPOIECCe pean3alluid 00pa3oBaTeIbHON JEATeTbHOCTH, B TOM
YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBa)XEHUSI K 3aKOHY M ITPABOIOPSIKY;

MPEJICTABICHUS] O COIMAIbHBIX HOPMaxX M MOpaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTH TMPU CO3JAHUU
Y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUU
XHMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TNPWHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHAJIU3€ PA3IMYHBIX BUJIOB YUECOHOM JIEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUI0
OTE€YECTBCHHON XMMUM;

YBOKCHHUS K TPOIIECCY TBOpPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUJIOKEHUS XUMHHM, OCO3HAHMUSI TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUIMTEIbHBIX ~ HAOJIOJAEHUN, KPOIMOTIUBBIX HOKCHEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYy/Jla YYEHBIX U MPAKTUKOB;



MHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B MOJY4YEHUU U MOCIETYIOLIEM
aHanmn3e WH(POpPMAIMU O MEPEOBBIX TOCTHXKCHHSIX COBPEMEHHOW OTEUECTBEHHOMN
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBECHNUS,

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE U TOCTYNKH CBOUX TOBApPHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TMOCJIEACTBUMN
MOCTYTKOB;

4) gpopMupoBaHNs KyJIbTYPbI 310POBbSI:

NMOHUMAaHUsI LIEHHOCTEH 3I0pOoBOro © 0e30macHoro oopasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOIIEHHMS K COOCTBEHHOMY (DU3MYECKOMY M
MICUXUYECKOMY 37I0POBbIO;

coOMIO/IeHUsT TpaBui 0€30MacHOro OOpaleHusi C BEIIeCTBAaMU B OBITY,
MOBCEHEBHOM KU3HU, B TPYJIOBOM JIEATEILHOCTH;

MOHMMAHUSl 1LEHHOCTH TPaBUJl HHJIUBUIAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI MOCIEICTBUN U HENPUSITUS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

S) TPyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IMOJE€3HOM, TBOPYECKOM W  JPYruX BHAAX
NeATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3a7a4
COLIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOro pojaa, B TOM
YuCJie HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUU 10 XUMUHU;

YBAXKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHIYAJIbHOW TPACKTOPUU
oOpa3zoBanus, Oyaymiedt mpodeccur W peaau3alud COOCTBEHHBIX JKHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBAa;

6) 3K0JI0r14eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH I1€JIECO00PA3HOTO OTHOIIEHUS K TPHUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMSI )KU3HU Ha 3eMIie;

MOHUMAHUS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHUSHUS
HKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLIMAIBHOU CPEJIbI;



OCO3HAHMS HEOOXOIMMOCTH WCIIOJIb30BAHUS JIOCTHKEHUN XUMHUH JJIS
pELICHUST BOIPOCOB PAMOHAIIBHOTO IPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JICUCTBUW, NPUHOCALIIUX BpEd  OKpY KarolIeH
MPUPOJIHON CpeJie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTHYECKUE
MOCJIEICTBUSA MPEANPUHUMAECMBIX JTEUCTBUIN U MIPEIOTBPALIATH UX;

HaJIMYMS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJICHUS, YKOJIOTMYECKOU KYJIBTYPHI,
OTbITa NEATEIbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBAaTbCSI UMHU B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMAJIIBHOU
MpPaKTUKE, CIHOCOOHOCTM M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJIOTUHU
xemogpoouu;

7) LEHHOCTH HAYYHOI'0 NNO3HAHUSA:

MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HAyKU U OOILIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeuUKA XUMUU KaK HayKd, OCO3HaHUs €€ poju B
dbopMUpPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU 1EJIOCTHOTO
MpeaCTaBleHuss 00 OKpYKaloleM MHUpE KaK O €IWHCTBE MPHUPOABI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHWH MpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JUJII  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TyMaHUCTUYECKOM HAIPABICHHOCTH W BAXXHOW pPOJM B
CO3JJaHUM HOBOW 0a3pl MaTepUaIbHON KYJIbTYpbl, B PELICHUH TIJI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEJIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBON M 3KOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHbBI, 00ECIIEYEHUN
YCJIOBUHM yCHENIHOTO TPYJla U SKOJOTHYECKH KOMGMOPTHOM >KU3HU KaXKJAO0r0 4jieHa
00I1IeCTBa;

€CTECTBCHHO-HAYYHOM TI'PAaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUSA, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BaTh
noJiyyaeMble 3HAHUA VI aHaJu3a U OOBSICHEHUS SIBIICHUI OKPY’KAIOIIEro MUpa U
MPOUCXOJIAIINUX B HEM U3MEHEHUMN, YMEHHUS JeaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONUXCS JAHHBIX C [ETbI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIOJB30BaTh XHUMHUYECKHUE 3HAHUS IS
perieHust mpo0JieM B pealbHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEIBCKOMN AEATEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HEMNPEPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHWW 10 XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MMOTPEOHOCTSMU;

HWHTEpeca K 0COOCHHOCTSIM TpyJia B pazinyHbIX chepax npodhecCHoHAITbHOM
JEATETBbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOCHMSI IIPOrpaMMBbl IO XMMHUHU Ha YPOBHE
CpeIHero o01ero 00pa3oBaHUs BKIIOYAKOT:

3HauYMMble 19 (OPMUpOBaHUS  MHUPOBO33pPEHUsT  OOyYaroLIUXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaKAOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEIU(PHUKY METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMA, HAYYHBIA (PaKT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwus, HCcCle0BaHNe, HAOII0CHIE, N3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpcajbHble yueOHbIE NEHCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

PETYJIATUBHBIE), obecrieunBaroIIe dbopmupoBanue (yHKITMOHATBHON
I'PaMOTHOCTH M COITUATILHON KOMIIECTCHITUN O0yJarOIINXCS;
CIIOCOOHOCTB o0yJaromuxcs HCIIOJIb30BATh OCBOCHHBIC

MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JICVCTBUS B MMO3HABATEIBHOM U COIUAIBHOW MPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbI€e JeHCTBUS

1) 0a30Bble JJOrHYecKue AeCTBUSI:

CaMOCTOSITeIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3ajJlaBas IapamMeTpbl M KPUTEPUM HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJB30BaTh MPHU OCBOCHHM 3HAHUN MPUEMBI JIOTMUECKOTO MBbIIIJICHUS:
BBIJICJISITh XApAaKTEPHbIE MPU3HAKU MOHITUN M YCTAaHABIMBATH WX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIKE IMOHITHS I OOBSICHEHHS OTJEIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU I KJIAacCU(PUKAIIMU BEIICCTB H
XUMUYECKUX PEAKIINA;

YCTaHaBJIMBAaTh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUS (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SABJICHUSX, OPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YyEMbIE B XUMUU CUMBOJIUYECKHE
(3HAaKOBBIC) MOJICIIH, PEOOPA30BHIBATE MOACIIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas (QopMmyJsia, ypaBHEHHE XHUMHUYECKOU



peaKknuuu — TPU PENICHUH YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKHX PEaKIIUM.

2) 0a3oBbI€e MCCJIEeI0BATEIbCKHE 1eICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKLunii;

(dbopMyIHpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh OCTABICHHBIE
U CaMOCTOSITEIBHO C(OpPMYyIHUpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI Ui (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IJITAHUPOBAHUS M IPOBEACHMS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOIIOJaTh 3a XOJOM
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
000011IeHHS U BBIBOJIbI OTHOCUTENBHO JIOCTOBEPHOCTHU PE3YJIHTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUYET O POAETaHHON paboTe;

npuoOOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATEIBCKOM U MPOEKTHOM
NESATEIBbHOCTH, MPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
MOMCKY METOJIOB pEUIeHUs] MNPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pa3InyHbIX
METO/I0B [TO3HAHMUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHKAX WHPoOpMarmu (HAy4HO-
MOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJAEp)KaHUSA, CIPABOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmuM3upoBaTh UHPOPMALIMIO PA3NIMYHBIX BUAOB U (OpM
Ipe/ICTaBlICHNUA, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

GbopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3NHYHBIE METOJbI MPU TIOUCKE U
orbope wuHpOpPMAIIUU, HEOOXOAUMOW IS BBIMOJHEHUS YYEOHBIX 3ajay
ONPEIECIIEHHOrO TUTIA;

MpUOOpPETaTh OMBIT HCMIOAB30BaHUSI HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUSA
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIeil: NpUMEHSATh MEXIpeAMEeTHbIe ((u3udyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

HCIIO0JIb30BATh 3HAKOBO-CUMBOJINYCCKHUEC CPEACTBA HATTISITHOCTH.



KoMMmyHHMKATHBHBIE YHMBEpPCAJbHbIC YUeOHbIe NeCTBHA:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMON TEMBI B XOJI€ TUAJIOTa U/ 1IN
JTMCKYCCHUH, BBICKA3bIBaTh UJIeU, ((OPMYIUPOBATH CBOH MPEIIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEJIOKEHHON 3a/1a4u;

BBICTYIIaTh C TIPE3CHTAIMEH pe3ybTAaTOB ITO3HABATEIBHOU JESITCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIFHO WJIM COBMECTHO CO CBEPCTHHKAMU MPHU BHITIOTHEHUN
XUMHUYECKOTO DKCIIEPUMEHTA, MPAKTHYECKOW PabOThI MO HCCICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajanu3alui y4eOHOTO MPOEKTa, U (POPMYIHPOBATH BHIBOJIBI
1o pe3yJbTaTaM TPOBEACHHBIX HMCCIICOBAHMNA MYyTEM COTJIACOBAHMS TO3MIIMHA B
X0J1€ 00CYXJICHUSI 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe YHUBEpCAJbHbIE YUeOHbIE 1eiiCTBHA:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYIIECTBISATh CBOKO I103HABATENIbHYIO
JeATENbHOCTh, Onpenessis €€ Lead W 3aJadyd, KOHTPOJIHMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TPEIJaraéMblii aJIroOpuT™M JACHUCTBUN TpHU
BBIMIOJJHEHMM Y4YE€OHBIX UM HCCIIEOBATEIbCKUX 3aj7ady, BbIOMpaTh Hauboiee
3¢ dexTuBHBIN croco0 HMX peueHuss ¢ Y4ETOM TNOJIyYeHHS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENBHOCTH HAa OCHOBE CamMOaHaIu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHI

[TpenMeTHbIE pe3yibTaThl OCBOCHUS MPOTPaMMBbI 10 XUMUHU Ha YIIIyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOHIero oOpa3oBaHUs BKIIOYAIOT cHelUpUYECKUe
JUTsl y4eOHOro npeameTa « XUMUs» HayyHble 3HaHUS,, YMEHUS U CIOCOOBI JEHCTBUI
[0 OCBOEHUIO, MHTEPIIPETAMU U NMPEOOPa30BAHUIO 3HAHUMN, BUABI JESITEIBHOCTH
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NMPUMEHEHUIO 3HAHUW B PA3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C XUMHUEH. B
IpOrpaMMe II0 XUMHHM TPEAMETHBIE PE3YJIbTAThl MPEACTABICHBI IO Trojam
W3YUYCHHS.

10 KJIACC

[IpenmeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh IPEJACTABICHUM: O MECTE€ M 3HAYCHUU OPraHUYSCKOM
XUMHUU B CHUCTEME €CTECTBEHHBIX HayK M €€ PoJii B OOECIICUCHHH YCTOWYMBOTO



pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBON O€30MaCHOCTH, B PAa3BUTHM MEIMIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,
HOBBIX HUCTOYHHUKOB DHEPIuy, B obecrieueHuu palMOHAIBHOIO
IPUPOAOIIOIL30BaHUs, B (POPMUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbl
YeJIOBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEJE;

BJIAJCHUE  CHCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUI IIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
o0ojlouka aToma, s-, p-, d-aToOMHbIE OpOWUTaNM, OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI aToma, TUOpUAM3alUs aTOMHBIX OpOUTaliel, HWOH, MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHbIN 00BEM, YTIIEpOIHBIN CKeNneT, PyHKIHOHAIbHAS
rpynna, pajgukaig, CTPYKTypHble (opmyssl (pa3BEpHYTbIE, COKpALIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPBI, T'OMOJOTMYECKUA pAJl, TOMOJIOTH, YIJIEBOJOPO/BI,
KHCIIOPOJ- U a30TCOJAEPKAINE OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJIIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuoanueckuit 3akon J{. WM. MeHneneeBa, Teopuss CTPOCHHSI OPraHUYECKUX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHMs MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpalleHUs] DSHEPrUM IMPU XUMUYECKHX PpEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIHE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMUMHMYECKHUX SBJICHHUI; MPEICTAaBICHUS
O MEXaHU3MaxX XHMHYECKMX pEaKUui, TEPMOJMHAMMYECKUX W KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIaxX (MHIAYKTHUBHBIA U Me30MEpHbIN 3 dekTsl, opueHTanTsl 1 u Il pona);
(dakToNOTUYECKHEe CBEICHHMSI O CBOICTBaX, COCTaBe, MOJYyYEHHUH U OE30MacHOM
UCIIOJIb30BaHUU BAXXHEMILINX OPraHWYECKUX BEIIECTB B OBITY M IPAKTUYECKON
NeATENbHOCTH  YeJOBeKa, OOIMX  HAyYHBIX  MNPUHOUIAX  XUMHUYECKOIO
IIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, IEPEPAOOTKH HEPTH);

c(OPMUPOBAHHOCTh YMEHUI: BBISBIATH XapaKTepHbIE MPHU3HAKU TMOHITHIA,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHSATHS MpPHU
OIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHMUYECKUX COCANHEHUM;

c(OpMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIi COCTaBJIEHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILEHHBIX M CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBJIATh YPABHEHUS XMMHMUYECKUX PEAKLIMA M PacKpbIBATh UX CYLIHOCTH:
OKHUCJIMTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  MOCPEJICTBOM  COCTaBJICHUS



AJIEKTPOHHOTO Oajlanca »dTUX peakIuii, peakIii HOHHOTO OOMeHa IyTEM
COCTaBJICHHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHU;

M3TrOTaBJIMBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEUIECTB ISl WIUTHOCTPALIUU
X XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAJJICKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEIIECTB IO MX COCTaBy W CTPOEHUIO K OIPEIeIEHHOMY
KJIACcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHHUS 10 CHCTEMaTUYECKOU
Homenknatype (IUPAC) u nmpuBoAWTh TpUBUAJIbHBIE HA3BaHUS IJIs OTIEIBHBIX
MpeICTaBUTENIed OpraHMYeCKUX BEIIEeCTB (3TWIIEH, alleTHIICH, TOJYOJ, TJIULEPHH,
ATUJICHTJIUKONb, (EHOJ, (QopMalbAeTUll, aleTalbJAeTHI, aleTOH, MypaBbHHAas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJICMHOBAS, MaJIbMUTUHOBASI KUCIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (GPyKTO3a, aHWIMH, TUBUHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENENATh BUJ XUMHYECKOH CBSI3M B
OpraHUYECKUX COCAUHEHUSIX (KOBAJICHTHass U MOHHAs CBSA3b, G- U T-CBSI3b,
BOJIOPOJIHAS CBSI3b);

chOpPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHS;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nYecKue W XWMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, [IUKIJIOAIKAHOB, aJKEHOB, AJIKAJIUEHOB,
QJIKWHOB, ApPOMAaTHYECKUX YTJIEBOJIOPOJOB, CIUPTOB, QJIbJECTHU/IOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTBIX U CIOXKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCIIOT, OEJIKOB, YTJEBOJIOB (MOHO-, M- U TMOJHCAXapUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBS3b ~ MEXKAY HUMH  yPaBHEHUSIMU
COOTBETCTBYIOIIMX XWUMHUYECKUX PpPEAKLUH C HCHOJIB30BAHUEM CTPYKTYpPHBIX
dopmy;

c(hOpMUPOBAHHOCTh YMEHUSI TMOJTBEPKJIAaTh Ha KOHKPETHBIX MpUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBS3M (G- U M-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbsi (He(Th, TNPUPOAHBIM Ta3, Yrojib), CHOCOOBI ero mnepepaboTKu U
MPAKTUYECKOE TPUMEHEHHUE MTPOIYKTOB NEPEPaOOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CUCTEMON 3HAHWM O €CTeCTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;



chOpMHPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIE omnepanuu
MBICITUTEILHON JEATeIbHOCTH — aHaJdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3alIMIO, BBISBICHUE NPUYUHHO-CIEICTBEHHBIX CBA3EH — I U3y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISTH B3AaUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAHHOTO MOHMMAHUS CYIIHOCTH MAaTE€pUalbHOIO €IUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPTraHWYECKONW XUMHUHU 11 OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHMI: TIPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopMynamM U ypaBHEHHUSM XUMHUYECKUX PEAKIUN C MCIOJIB30BAaHUEM (DH3UIECKUX
BeMMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopmyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CropaHusi, INIOTHOCTU ra3000pa3HbIX BEUIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: POrHO3UPOBATh, AHATU3UPOBATh M OIEHUBATH
C TO3UIMH  DKOJOTMYECKON  0e30MacHOCTH  TMOCJIEACTBUSL  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEILHOCTU YEJIOBEKa, CBA3aHHOM C IMepepaboTKoOH
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHATUS TPAMOTHBIX PELICHUN
npo0JieM B CUTYyaIUsIX, CBI3aHHBIX C XUMHUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TPOBOIWTH
XUMUYECKUN HDKCIEPUMEHT (TIOJIy4eHHEe W H3YyYEHHUE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PpEAKUHUHU YIJIEBOJOPOJOB pA3JIMYHBIX KIACCOB U
KHUCJIOPOJICOJICPKAIIMX OPraHUYECKUX BEUIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad MO pACMO3HABAHUIO OPraHMYECKHUX BEHIECTB) C COOJIIOJACHUEM MPaBUII
Oe3omacHoro oOpaleHusi ¢ BEHIeCTBAMU M JIA0OPATOPHBIM O00OPYIOBAaHUEM,
dbopMynupoBaTh II€JIb HUCCJENOBAHMS, TPEICTABIATh B pa3IuyHOM (dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHAIU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCT;

c(OpMHPOBAHHOCTh YMEHUIA:

COOJIIO/IaTh MPaBHJIa IKOJOTHYECKH I1e7IeCO00pPa3HOTO TMOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTH B LESAX COXPAHCHUS CBOETO 3J0POBBS, OKPYKAIOLICH
MIPUPOJTHOM CPEbl U JOCTHXKEHHS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JCHCTBHUS HA IKUBbIE OpPraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHUMAs cMbIci nokaszarens [1/1K;

aHAJTM3UPOBATH 11€J€CO00PA3HOCTh MPUMEHEHUSI OPraHMYECKUX BEIECTB B
MIPOMBITIIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIEHUS PUCK-TI0JIb3a;

chOpPMHUPOBAHHOCTh YMEHHUMW: OCYHIECTBIISATH IEJICHANPABICHHBIA TMOUCK
XUMHUYECKOW MH(OpMALK B PA3IMUHBIX UCTOYHUKAX (HayuyHas M y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoil nHPopMauuu, MIHTEpHET U apyrue), KpUTUYECKU



aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nmepepadbarpiBath €€ M UCIOJIB30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON yUCOHOM 3a1aucii.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoJsn4yecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM pPOBbHIE)

KonTpouasnbsie IIpakTnueckmue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC PECYpPChI

padoThI padoThI
Pasnea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOM XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTMHEHUN A. 8 https://m.edsoo.ru/6 1HH8J58X
M. bytneposa
Hroro no paszneny 8
Pa3znen 2. YrieBoaopoasl
IIpenensHBIC YTICBOAOPOIEI — AJIKAHEI,
2.1 el Y AOPOA 5 https://m.edsoo.ru/LCS5J74CMA
[UKJIOATTKAHbI
HenpenenbHbie yriieBoOPOIbL: ANKEHBI,
2.2 PeAt Y HOPOA 14 1 https://m.edsoo.ru/0BNBOPH3 1
AJIKAIUEHBI, aJTKUHBI
2.3 ApomaTHYeCKHue yrieBOAOPOIbI (ApEHBbI) 8 https://m.edsoo.ru/3KLA1L26M
[IpupoiHbIE ICTOYHUKH YTJIEBOIOPOIOB U
2.4 PHPOA Y HOPOA 4 https://m.edsoo.ru/RY6NBZAW4
uX nepepadoTka
2.5 ["anoreHnpou3BOHBIE YTIIEBOAOPOAOB 4 1 https://m.edsoo.ru/JI9OENZOM
Wroro no pazneny 35
Paznen 3. Kucsiopoacoaep:xamnue oprannieckue coeuHeHNs
3.1 Cruptel. Genon 11 1 https://m.edsoo.ru/TII36 WGJ5
KapOoHuibpHbIE COeTUHEHMS: allbJeTUIbI U
3.2 keToHbl. KapOoHOBBIE KUCTOTHI. CIIOKHBIC 21 1 https://m.edsoo.ru/O2NWGJZU2

s¢upsl. XKups



3.3 VrineBoanl 9

Hroro no pasaciny

https://m.eds00.ru/962BYGF10

41
Pasnea 4. A3orcogepskamue opraHu4ecKue coeJHHeHHs
4.1 AMMHBI. AMUHOKHCIIOTBL. benku 12
Hroro no paszuneny 12
Pa3znen 5. BbicokoMoJieKyJISIpHbIE COeTUHEHUSA
5.1 BricokoMOneKyJIsipHbIE COETUHEHUSI 6
Wroro no pazneny 6

https://m.edsoo.ru/K8B3H5PS 1

https://m.edsoo.ru/NLVADEWAB

OBIIEE KOJIMYECTBO YACOB I10 102
I[TPOTPAMME



IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne

n/n

Tema ypoka

IIpenmet u 3HaueHUE
OPraHUYEeCKON XMMHUH,
MpEeJICTaBICHHE O MHOTO00pa3uu
OPTraHUYECKUX COCTUHEHUHN

DIEKTPOHHOE CTPOEHUE aToMa
yraepoaa (OCHOBHOE U
BO30YXIIEHHOE COCTOSTHHS).
BanenTHbIe BO3MOXHOCTH aToOMa
yriaepoaa

XuMHYecKas CBA3b B
OpPraHMYECKHUX COCANHEHUSX.
MexaHnu3mbl 00pa30BaHUs
KOBaJIEHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBA3EH

Teopust CTpoEHUSI OPraHUYECKUX
coenuHenuit A. M. bytneposa

Busbl nzomepun: cTpyKTypHas,
IPOCTPAaHCTBEHHASI.
OneKkTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHUI

[IpencraBienue o

KoaunuecTBo yacoB

Bcero

KonTpoubnsbie
padoThI

IIpakTHyeckne
padoThI

JlaTa
HU3yYeHUs

JyieKTpOHHbIe NN (poBbHIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/48G4H34K4

https://m.edsoo.ru/ODI6T8LI9R

https://m.eds00.ru/C42CCDY5S

https://m.edsoo.ru/MIAFQ4PQO

https://m.edsoo.ru/GN3QZ8AHX

https://m.edsoo.ru/P6AQNQU22




KIIacCU(pUKALUU U
CHUCTEMaTHYeCcKasi HOMEHKJIaTypa
(IUPAC) oprannuyeckux BeIIeCTB

Knaccudukanus peaximii B
OPraHNUYEeCKON XUMHUH
Cucremaruzanus 1 00001IeHIE
3HAHUM IT0 TEME

AJKaHbBI: TOMOJIOTUYECKUM PSI,
obmas popmyiia, HOMEHKIATypa
U U30MEpUs, STCKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MOJIEKYT

https://m.edsoo.ru/M5DJYMPIM

https://m.edsoo.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

10

11

12

duznueckue 1 XUMUYECKUE
CBOMCTBA aJIKAHOB

Haxoxnenue ankaHoB B
npupoe. CriocoObl MOTydeHus: U
MPUMEHEHNE aJTKaHOB

[{uknoankansl: obuias Gopmyia,
HOMEHKJIaTypa U H30Mepus,
0COOEHHOCTH CTPOCHHS U
XAMHYECKHX CBOMCTB, CIIOCOOBI
HOJTy4eHHS U IPUMEHECHUE

https://m.edsoo.ru/GVSLNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edsoo.ru/Q4B5900Q1A

13

Pemenune pacy€THpIxX 3a1a4 Ha
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyIIbl OPraHu4IeCcKOro
BEILIECTBA II0 MACCOBBLIM JOJISIM
aTOMOB DJIEMEHTOB, BXOISIINX B
ero cocraB. CucremMaruzanus 1
000011IeHrE 3HAHUH I10 TEME

https://m.edsoo.ru/ED66JALEK




14

AJKEHBI: TOMOJIOTHYECKUN PsIJI,
obmas popmyiia, HOMEHKIATYypa,
AIIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHUE
MoJekya. CTpyKTypHas U IHC-
TPaHC-H30MEPHS AITKCHOB

https://m.edsoo.ru/NCGOE2K0J

15

16

17

DU3NYECKUE U XUMUYECKUE
CBoOIiCcTBa ankeHoB. [IpaBuio
MapkOoBHHMKOBa

CriocoObl osryueHust u
NPUMCHEHHE aJIKEHOB

[Tpaktuueckas padora Ne 1 o
teMe "llonydyenue sTuiieHa u
U3Yy4YEHUE €ro CBOMCTB"

https://m.edsoo.ru/6XZHRIRTW

https://m.edsoo.ru/YSODCR6ZN

https://m.edsoo.ru/HHCGPAVHS

18

19

20

21

22

Pemenne pacuéTHbIX 3a7a4 Ha
onpeAesieHue MOJIEKYJIIPHOU
(bopMyIIbl OPraHu4ecKoro
BEILIECTBA

AnKagueHsl: CONpsKEHHDIE,
U30JINPOBAHHBIE,
KyMyJiupoBaHHble. OcoOeHHOCTH
3JIEKTPOHHOTO CTPOEHUS

XUMHYEeCKHE CBOMCTBA
CONPSHKEHHBIX INEHOB
CriocoObl nosryueHust u
MPUMEHEHUE aJIKaINCHOB

AJIKUHBI: TOMOJIOTHYECKHH PsiJI,
oOmas ¢popmysa, HOMEHKIIATYpa,

https://m.edsoo.ru/XYWNMAYNA

https://m.edsoo.ru/EKDS1U5SUV

https://m.edsoo.ru/M356GLRBE

https://m.edsoo.ru/KT8M1N272

https://m.edsoo.ru/N65WYKD93




23

24

25

26

DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKY1, (PU3HUECKHUE CBOMCTBA

XMMHYECKHE CBOMCTBA aJIKNHOB

KauecTBeHHbIE peakiy Ha
TPOMHYIO CBSI3b

CriocoOblI osryueHust u
IIPUMEHEHUE AIIKUHOB
Pewenue 3anau: pacy€rsl 110
YPaBHEHHIO XUMHUYECKON
peakuuu

https://m.edsoo.ru/MQ7AO3SUC

https://m.edsoo.ru/45UN142UY

https://m.edsoo.ru/SYL7VWAMA

https://m.edsoo.ru/Q7XMPZSRF

27

28

29

30

31

32

Cucremarusanus U 00001IeHne
3HAHWH 110 TEME

ApeHBI: TOMOJIOTHYECKUH Psiji,

obmas popmyiia, HOMEHKIIATYypA.

DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKyJ O€H30J1a U TOTYyO0JIa, UX
(bu3nYecKue CBOMCTBA
XUMHYECKUE CBOMCTBA APEHOB:
peaKIuy 3aMeICHUS
XUMHYECKUE CBOWCTBA APEHOB:
peaKIy IPUCOSTUHEHNS,
OKHCJICHHE TOMOJIOTOB O€H301a
OCcO0EHHOCTH XMMUYECKUX
CBOMCTB CTUPOJIA

Pemenue pacuéTHbIX 3aa4u Ha
OIIpEEIIEHUE MOJIEKYJIAPHOU

https://m.edsoo.ru/19DNOPINS

https://m.edsoo.ru/WNGDLBKS5D

https://m.edsoo.ru/FCNHX9WY 1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

https://m.edso00.ru/QFKSRGCXW




33

34

35

36

37

38

39

40

41

(bopMyIIbI OPraHuIeCcKOro
BElIECTBa

CniocoObI ToTy4YeHus 1
MPUMEHEHNE apeHOB

['eHeTHuecKast CBSI3b MEXKITY
Pa3IMYHBIMH KJIACCAMH
yIJ€BOAOPOAOB

Pacuérel no ypaBHeHUsAM
XUMHYECKHUX PEAKLIAMN.
Cucremaru3zamus u 00001IeHNe
3HaHUU 10 TEME

ITpupoansrii ras. [lomyTHele
HE(TSHbIE ra3bl

KameHHBII yroib 1 IPOYKTHI
ero nepepaboTKu

Hedtb 1 ciocobs! €
nepepadoTku. [Ipumenenue
IPOAYKTOB NepepaboTKU HEPTH

I'eneTnueckas cBs3b MEKIY
pa3IUYHBIMH KJIaccaMu
YIJIEBOAOPOJOB
["anorenonpoun3BogHbIE
YTJIEBOJIOPOOB: DJIEKTPOHHOE
CTPOCHHUE; PEAKIINH 3aMEeIICHUS
rajoresa

JlelicTBHe mIieI04YeH Ha
raJoreHIpPOU3BOIHbIC.
BzanmoneiicTBue

https://m.edsoo.ru/2VKLXNJZ4

https://m.edsoo.ru/1X7QMST7F

https://m.edsoo.ru/9VBZTY4PI

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

https://m.edsoo.ru/ORE9Y2CYG

https://m.edsoo.ru/HQ22U8ZHE

https://m.edso0.ru/XX94BSSGR

https://m.edsoo.ru/FF11CTQKA




42

43

44

JUrajoreHaJIKaHOB C MarHueM U
IMUHKOM

Cucremaruzamys 1 00001eHne
3HAHUI IO pa3aeny
"Yranesonopozs"

KonTponbHas pabota no teme
"Yraesogopoibr"

[IpenenbHbIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTHICCKHHA PSJI,
obmras popmyna, cTpoeHHE
MOJIEKYJI, U30MEPHUSI,
HOMEHKJIaTypa, Ki1accuukams,
duznyeckue cBoicTBa

https://m.edsoo.ru/6XBYFOLLD

https://m.edsoo.ru/EJTH90TTS0

https://m.edsoo.ru/I9NSKPMLB

45

XUMHYECKHE CBOUCTBA
MIPEACIbHBIX OTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

47

48

49

CriocoObI osryueHust 1
NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB

[Tpocthie 3¢upbl: HOMEHKIATYpA
¥ U30MepHs, 0COOCHHOCTH
(I)I/IBI/I‘-ICCKI/IX 1 XUMHUYCCKUX
CBOWCTB

MHOroaroMHsbI€ CIIUPTHI:
STWJIECHIJIMKOJIb U TIIMLEPUH, UX
(bU3HYECKUE U XUMUYECKHE
CBOMCTBA

CriocoObI osryueHust u

https://m.edsoo.ru/N9HOJ3V12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAE65AX

https://m.edsoo.ru/EU9L4B5H6




50

51

52

53

54

55

56

57

58

IIPUMEHEHNE MHOTOaTOMHBIX
CIIUPTOB

DeHO: CTPOCHUE MOJIEKYJIBI,
buznyeckue cBOMCTBRA.
ToxcuuHOCTh (peHoIa

Xumudeckue cBoicTBa (peHoma

CriocoOblI osryueHust u
IpUMEHeHue peHoma

[TpakTuueckas padora Ne 2.
Pemenue sxcrepuMeHTaIbHbIX
3az1a4 no teme "CrnupTsl U
¢deHnomnsr"

Cucremaruzamys 1 00001eHne
3HAHUHU II0 TEME

Anbaeruibl U KETOHBI:
DIIEKTPOHHOE CTPOSHHE
KapOOHWJIBHOW TPYIITIHI;
TFOMOJIOTHYECKHUE PSAAbI, 0011ast
dbopmyna, nuzomepus u
HOMEHKJIaTypa

AnbAerubl U KETOHBI:
¢duznyeckue CBOMCTBA; peakuu
MPUCOEANHEHUS

Peakuuu okucienus u
Ka4eCTBEHHBIE PEAKIIH
aJbJIETUIOB U KETOHOB
Crioco0bI morydeHust
QIBJIETUIOB ¥ KETOHOB

https://m.edsoo.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

https://m.edsoo.ru/60B9BOAKU

https://m.edsoo.ru/SHOIGNHMGK

https://m.eds00.ru/J7BOQOWB6

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.ru/FTMHFTV8V

https://m.edsoo.ru/MT7LK3HUT

https://m.eds0o0.ru/KOSEDQOZNC




59

60

61

62

OHOOCHOBHBIE TIPE/ICITbHBIC
KapOOHOBBIE KHCIIOTHI,
0COOEHHOCTH CTPOCHHS X
MOJIEKYJT

N3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢du3uueckne cBONCTBa

XUMHYECKHE CBOMCTBA
MpeaeIbHbIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

Oco0eHHOCTH CBOMCTB
MYpPaBbUHOMN KUCIIOTHI.
MHuoroo6pasue KapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/3AG3MM12R

https://m.edsoo.ru/88RK8HSL 4

https://m.edsoo.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4Z70Q

63

64

65

66

OC00EHHOCTH CBOMCTB:
HEIpeICIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KUCIIOT.
[IpeacTaBuTeny BhICIIUX
KapOOHOBBIX KUCIIOT

[ToHsiTHE O MPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

CniocoObI ToTy4YeHus 1
IpUMEHEHNEe KapOOHOBBIX
KHCIIOT

CrnosxHble 3¢upbl:

TOMOJIOTHYECKHH psiJl, oO1as
dbopmyna, u3omMepus 1

https://m.edsoo.ru/PO7B20AZG

https://m.edsoo.ru/ASMQKWRS52

https://m.edsoo.ru/ZY83U8721

https://m.edsoo.ru/4C5QIMALE




67

68

69

HOMEHKJIaTypa

duznuecKkue U XUMUYCCKHE
cBolicTBa A(hUpoB

Pemenne pacy€THbIX 3a1a4: 1O
YPaBHEHUIO XUMUYECKOU
peakiuuu, Ha onpe/eeHne
MOJIEKYJISIPHOI POpPMYJIBI
OpPraHMYECKOT0 BEIIECTBA
[TpakTrueckas pabora Ne 3.
Pemienne sxcriepuMeHTaTBHBIX
3ama4 o Teme "KapOoHoBBIE
KUCIOTHI. CliokHbIE HPUPHI"

https://m.edsoo.ru/TCJGEW2K6

https://m.edsoo.ru/K512Q0HVD

https://m.eds00.ru/OGEIG1Z6Q

70

71

72

73

XKupsr: crpoenne, punUecKue u
XMMHYECKHUE CBOMCTBA
(ruaponus)

Oco0GeHHOCTH CBOUCTB JKUPOB,
COJIePIKAIINX OCTATKH
HETPEICITBHBIX KUPHBIX KHCIIOT.
JKupsl B ipupoae

Mpisia Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, HX
Morolee aevictsue. Ilonsatue o
CUHTCTHYECKUX MOIOIITUX
cpenctBax (CMC)
['eneTuveckas cBs3b
yTIEBOAOPOAOB U
KHCJIOPOJICOIEPIKAIINX
OpPraHUYeCKUX BEIICCTB

https://m.eds00.ru/9SIVVGAD3

https://m.edsoo.ru/HAIOMQYAG6

https://m.edsoo.ru/YPLLO9UE7

https://m.edsoo.ru/A8FISXVSU




74

75

76

77

78

79

Pacuérsl o ypaBHEeHUsAM
XUMUYECKHUX PEaKIUN

Cucremaruzamys 1 00001eHne
3HAHUHU II0 TEME

OO61mas xapakTepuCcTHKa
YTJIEBOJIOB U KJaccU(pUKAIs
YTJIeBOJIOB (MOHO-, TH- U
HOJIMCaxapy/ibl)
Monocaxapuabl: puznyeckue
CBOMCTBA M HaXO0KJICHHE B
npupoje

IIpuMeHeHne TIII0K03bI, €€
3HAUEHUE B J)KU3HEEATEIbHOCTU
opraHusma

Jucaxapunpl: caxaposa,
MaJIbTO3a U JIAKTO34.
Haxoxnenue B mpupoe u
MPUMEHEHNE TUCAXAPUJIOB

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/SSWMSEF7D7

https://m.edsoo.ru/01RIX8HGR

https://m.edsoo.ru/SDKMBGIF6

https://m.edsoo.ru/6LS9BLN9Q

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuapl: CTpOCHHE
MaKpOMOJIEKYJ, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA,
MIpUMEHEHNE

https://m.edsoo.ru/52Z6UKUNG

81

IToustHe 00 HCKYCCTBCHHBIX
BOJIOKHax

https://m.edsoo.ru/CPO60DRNM

82

Pemenue pacueTHbIx 3a1a4 Ha
omnpeAesieHue JOJIM BhIX0/1a
MPOJIyKTa PEAKLUH OT
TEOPETUYECKU BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH




83

84

85

86

Cucremarusanus 1 00001eHne
3HAHUM MO pa3aery

KoHnTtponbHas pabora 1o Teme
"Kucnoponconep:xamue
OpraHuYecKue coequHeHus"
AMUHBL: KITaccuuKanms,
CTPOCHHE MOJIEKYI, 00IIIast
dbopmyna, uzomepus,
HOMEHKJIaTypa U (pU3NYeCcKue
CBOICTBa

XUMHYECKHE CBOWCTBA
anmudaTUIeCcKuX aMHUHOB

https://m.edsoo.ru/YTA71SOGH

https://m.edsoo.ru/40ZT3216M

https://m.eds00.ru/64T9T10ZV

https://m.edsoo.ru/MYC4DL1GD

87

88

AHUWJIMH: CTPOEHNE aHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOWCTB aHUJIMHA

CriocoObl osryueHust u
NpUMEHEHNE amu(paTHIECKIX
AMHHOB

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCEF82MVKH

&9

AMHWHOKHUCIIOTHI: HOMEHKJIATypa
U u3oMepusi, PU3NIECKue
cBoricTBa. OTaeIbHbBIE
HpGI[CTaBI/ITCHI/I 0-aMUHOKHUCIIOT

https://m.edsoo.ru/RQIQFGFVC

90

91

XHUMHYECKHE CBOMCTBA
aMHHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUECHIE
amuHokuciioT. CuHTe3 U
TUIPOJIN3 TIENITH/IOB

benku xak npupoansie

https://m.edsoo.ru/I6QZ981X7Z

https://m.edsoo.ru/C031GD96B




92

93

94

MOJIMMEPBI; CTPYKTYPbI OEJIKOB
XuMHUecKue cBoicTBa OeKOB

A3zoTtcoaepikaiue
TFeTEPOLUKINYECKIE
coequHenus. HykienHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosornueckast pojb

[TpakTuueckas padora Ne 4.
Pemenune sxcriepuMeHTaTbHBIX
3aJ1a4 10 TeEME
"A3zoTcoaepkalme
OpraHUYecKue coequHeHus"

https://m.edsoo.ru/67MDSJICA

https://m.edsoo.ru/6A9U8IK1G

https://m.edsoo.ru/NC46Z2YR7

95

[IpaxkTuyeckas padota Ne 5.
Pemenune sxcriepuMeHTaTbHBIX
3agad4 mmo treMe "Pacro3HaBanue
OPraHUYEeCKUX COECTUHEHUI"

https://m.eds00.ru/4GSLO35TE

96

97

98

99

KontponsHas pabora o Teme
"A3oTcoaepkaiiye
OpraHuYecKue coequHeHus"

OCHOBHBIE TTIOHSTHS XMMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJbI UX
CHUHTE3a —IOJIMMEPU3alUs 1
MTOJIMKOHICHCAITHS

IInactmaccel. YTunusanusa u
nepepadoTKa MIaCTUKA

DacToMepbl: HaTypaJIbHbIN
CUHTETUYECKUE KayuyKu. Pe3una

https://m.eds00.ru/R69Q6G8OU

https://m.edsoo.ru/7SVQS 110N

https://m.edsoo.ru/1U7EQ648Y

https://m.edsoo.ru/SO6ALFPLS




BonokHna: HaTypasbHbIe,
HCKYCCTBEHHbIE, CHHTETUYECKHE.

100 1 https://m.edsoo.ru/DQOJRVK4H

[Toaumeps! crienuaabHOTO
Ha3HAYCHUS

[Tpaktuueckas padora Ne 6.

Pemienue SKCIICPUMCHTAJIbHBIX

101 1 1 https://m.edsoo.ru/Y1QQLRSOP

3a1a4 o teme "Pacmo3naBanue
IJIaCTMAacCC U BOJIOKOH"

0O000111eHrEe U CUCTEMATU3 AL

HN3YUCHHOT'O MaTCpHraJia 1o TCMC

102 1 https://m.edsoo.ru/REGCOZS45

"BricokOMONEKyIsIpHbIE
coenqnueHnsa"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 3 6



IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMDBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOoBaHUsI

1

1.1

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJibTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

Brnanenue cucreMoil XMMUYECKUX 3HAHUM, KOTOPAsi BKJIKOYAET:

OCHOBOIIOJIAraloue MOHATUA (XUMHUYECKUI 3JIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAsi 000JI0YKa aToMa, §-, p-, d-dJIEKTPOHHBIE OPOUTAIIN aTOMOB,
OCHOBHOE M BO30YyXJIEHHOE COCTOSHHE AaTOMa, HOH, MOJIEKyJa,
BaJICHTHOCTb, ANIEKTPOOTPHULIATENBHOCTb, CTETECHb OKHCJICHUS,
XMUMUYeCKas CBSI3b (O- M T-CBSI3b, KpaTHBIC CBS3M), THOPHIU3AISL
aTOMHBIX oOpOuTaneil, KpucrajuiMyeckas pemeérka, MoJb, MOJIIpHas
Macca, MOJSpHbIE 00BEM, MOJspHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, TUCTIEPCHBIE CHUCTEMBI), KPUCTAJLUIOTHIPATHI, YTIIEPOIHBINA
cKkeseT, (YHKIMOHAJIbHAs TpyIa, paauKall, U30MEphl, CTPYKTypHas
dopmyna, uzomepuss  (CTpyKTypHas, TreomeTpuueckas  (uuc-,
TPAHCU30MEpPHsI), T'OMOJIOTHYECKUH PsiJl, TOMOJIOTH, YIJIEBOJOPOJHI,
KHCJIOPO/- U a30TCOJEpIKAllie COCAMHEHUS, OMOJIOTHUYECKH aKTHBHBIC
BellecTBa (yriaeBo/ibl, JKUPbI, OEIKN), MOHOMEp, TOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCMHEHUS, KPEKUHT, PUPOPMHUHT, THUIIBI
XUMHUYECKHX PEaKIuid (OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC, JK30- U
SHAOTEPMUYECKUE, PEAKIIMK MOHHOIO OOMEHa, TOMO- U Te€TE€pPOreHHBbIE,
o0paTUMble U HEOOpaTHMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIHUTHI,
AJIEKTPOJIUTHYECKAsT UCCOIMALUS, CTENEHb JAUCCOLHUAINN, OKUCIUTEb,
BOCCTQHOBUTEIIb,  JJIEKTPOJIU3, CKOPOCTb XMMHYECKOH  peakluH,

XUMHUYECKOE PaBHOBECHE)

1.2

1.3

TEOPUM M 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOEHHUS OPraHUYECKHUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUYECKON TUCCOIMAINH,
ITepuognueckuii 3axon .M. MenneneeBa, 3aKkOH COXpaHEHHUSI Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH $I3bIK XMMHUH, MHUPOBO33PEHUYECKHE
3HaHUWs, JIC)KAIUC B OCHOBC INOHHMMAHUSA IMPUYMHHOCTH U CUCTEMHOCTHU
XUMHNYECCKHUX SIBJIGHI/Ifl, COBpPCMCHHBIC TMPCACTABJICHUA O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJISIDHOM W HAAMOJICKYJIIPHOM YPOBHSAX

MMpEaACTaBJICHUA 0 MEXaHUu3Max XUMHUUYCCKUX pCaKHHﬁ,

TCPMOAUHAMHUYCCKUX u KHUHECTHYCCKHNX 3aKOHOMCPHOCTAIX ux




1.4

IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHHU, TUCIICPCHBIX CUCTEMAX

q)aKTOJ'IOFI/ILICCKI/Ie CBCIACHHUSA O CBOfICTBaX, COCTaBC, IIOJYYCHUU U
0e30macHOM HUCITIOJIB30BaHNU BayKHEHIITHX HEOPTaHNYCCKUX u
OpraHn4CCKUX BCUICCTB B 6BITy n HpaKTI/IquKOﬁ JACATCIIBHOCTH

YCJIO0BCKa

1.5

2.1

2.2

3.1

32

4.1

4.2

4.3

o0mIrie Hay4YHbIC MPUHIIMITBI XUMUYECKOTO MPOHM3BOJCTBA (Ha MpUMEpe
NPOM3BOJICTBA CEPHON KHUCIOTHI, aMMHaKa, METaHOJa, IepepaboTKH
HeTH)

ChopMuUpOBaHHOCTh YMEHUH BBISBIISTH:

XapakTepHble TMPU3HAKU M  B3aUMOCBS3b HW3YYEHHBIX TIOHSTHIA,
MPUMEHATh COOTBETCTBYIOIUE MOHATHUS NPU ONUCAHUU CTPOCHUS H

CBOMCTB HEOPraHNYECKUX U OPraHUYECKHUX BEIIECTB U UX MPEBPALLECHUN

B3alMOCBSA3b XMMUYECKUX 3HAHUM C HOHATUAMU U IPEICTaBICHUSIMU
JOPYTUX TIPEJAMETOB /sl O0Jiee OCO3HAHHOTO MOHUMAHUS M OOBSICHEHUS

CYIITHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
C(bOpMI/IpOBaHHOCTb YMCEHUA UCII0JIb30BATh:

HAaUMEHOBAaHUSI XHUMHYECKHX COCIMHCHUM MCKAYHApOAHOTO COr03a
TeOpCTquCKOﬁ u HpHKHaHHOﬁ XUMHUU U TpPUBHUAJIbHBIC HA3BAHUMA
BCHICCTB, OTHOCAIIUXCSA K H3YUCHHBIM KJlaCCaM OpPIraHUYCCKHUX H

HEOPraHUYECKUX COCIUHEHUN

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (DOPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKeNIETHBIX) (POPMYJI OPraHUYECKUX BEILIECTB
CchopMupoBaHHOCTb YMEHUS KIaCCUPHUIIMPOBATH!

HCOPraHNM4YCeCKUC BCHICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBAaHHA H

KpUTCpHUU A KJIaCCHq)I/IKaI_II/II/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

OPraHru4cCKUC BCIICCTBA, CaAMOCTOATCIILHO BBI6I/IpaTI> OCHOBaHHA U

KPpUTCPpHUU TJIA KJIaCCHq)HKaI_II/II/I HN3y4aCMbIX XUMHUYCCKUX 00OBEKTOB

MO Pa3IMYHBIM NpHU3HAKaM (YUCIY M COCTaBy peardpyroliuX BeIIECTB,
TerioBoMy 3((dexTy peakuuu, H3MEHEHHIO CTENEeHeH OKHCIeHUs

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaaInu3aTopa)

ChopmHupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHHHM) U HOHOB
XUMHUYECKUX 1eMeHTOB | — 4 nepuonos Ilepuoanueckoit cucrems [[.1.
MenzeneeBa U UX BaJEHTHBIE BO3MOXHOCTHU, UCIIONIb3Ys MOHSTHSA §-, p-,

d-31eKTpOHHbIE OpPOUTAIH, SHEPTETUYECKUE YPOBHU



CdopMUpOBaHHOCTH YMEHHS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHMUSI
CBOWMCTB XMMHUYECKUX DJIEMEHTOB M O0pa3yeMbIX MMM COCIUHEHHM TIO0

[IEPUOJIaM U IpyIIIam

ChopMupoBaHHOCT, yMEHHSI COCTABISITH YPABHCHHS] XUMHUYECKUX

peakuii ¥ paCKpbIBaTh UX CYLIHOCTb:

7.1

OKHCJIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ MOoCpCACTBOM COCTABJICHUSA

QJICKTPOHHOI'O 0anaHca 3THX peaKHI/Iﬁ

7.2

7.3

ypaBHEHHUs PEAKIHM pa3IMYHbIX THUIIOB, TOJHBIE M COKpAIIEHHBIE
YpaBHEHHUS pEaKLUii HOHHOTO 0OMEHa, yUUTHIBAs YCIOBHUSL, IPU KOTOPBIX
9THU PEAKIUU UAYT 0 KOHIIA

peakuuil THIPOJu3a, peakiuil KOMIUIeKCooOpazoBaHusi (Ha MpHUMeEpe

T'UJIPOKCOKOMIIJIEKCOB IIMHKA U aJTFOMUHUS)

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPKAATH:

8.1

8.2

10

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBUCHMOCTH PEaKIMOHHOU
CIIOCOOHOCTH OpPraHMYECKHUX COEIUHEHHH OT KpaTHOCTM M THIA
KOBAJICHTHOM CBSI3U (G- U T-CBS3H), B3aUMHOIO BJIMSHUS ATOMOB U IPYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0OCOOEHHOCTEH peanu3aiy pa3IuyHbIX

MEXaHU3MOB MPOTEKAHMS peaKIUI

XapaKTCPHbIC XUMHUYCCKUC CBOIMCTBa BEIIIECTB COOTBECTCTBYIOIIUMHA

SKCIIEPUMEHTAMM U 3aIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdhopmupoBaHHOCT, YMEHHUSI XapaKTepU30BaTh COCTaB M BaKHEHIIMe
CBOWCTBA BEUIECTB, MPUHAMICKAIIUX K ONPEHCIEHHBIM KiaccaM |
rpyImmaM COeIUHEHHUH (IPOCThIE BEIIECTBA, OKCUIbI, TUAPOKCHIBI, COJIH;
YTIEBOJAOPOIBI, TPOCTHIC (DUPBI, CIUPTHI, (PEHOIBI, aTbIACTHUIBI, KETOHBI,
KapOOHOBBIC KHCJIOTHI, CJIOXHBIE A(UPBI, JXKHUPBI, YTIJICBOJBI, AMHUHBI,

aMUHOKHCIIOTHI, O€JIKH)
ChopMUpOBaHHOCTb YMEHHUS MPOBOAUTH pPACUYETBl MO XMMHUYECKUM
dopMynaM M ypaBHEHHMSAM XHMHUUYECKHUX DPEAKIUH C HCIIOJIb30BAaHHEM

(bU3NIECKUX BEITHMYUH:

10.1

10.2
10.3
10.4
10.5

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJTHO
U3 UCXOJIHBIX BEILIECTB JJaHO B BUJIE PACTBOpA C ONpPEIeIEHHON MacCOBO

JoJiel pacTBOPEHHOTO BEIIECTBA W JAHO B U30BITKE (MMEET MPUMECH )
MaccoBOW WM 00BEMHOM O, BHIX0/A MPOAYKTA PEAKIIHH

TeII0BOTO 3¢ (eKTa peakiui

00BEMHBIX OTHOIICHUH Tra3oB

10 HAXOXKJACHUIO XUMUYECKOM q)OpMy.HBI BCIICCTBA




11

12

13

14

15

Brnanenue cucteMol 3HaHHMI O METOJAX HAyYHOTO IMO3HAHHS SBJICHUU
MIPUPOIBI, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE MPUMEHSTh
9TU 3HAHMS TPHU SKCIEPUMEHTATHLHOM HCCIIEIOBAHUM BEIIECTB U IS
OOBSCHEHHsS] XMMHYECKUX SBJICHUH, HMEIOIIMX MECTO B TIPHPOJE,

HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA U B HOBCGI[HGBHO?I KHN3HU

ChopMupOBaHHOCTh yMEHHUSI TNPUMEHATh (MCMONb30BaTh) 3HAHHUS O
COCTaBE W CBOMCTBAaX BELIECTB Ui OJKCIEPUMEHTAIBHOM MPOBEPKU
TUIIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XHMHUYECKHUX
peakuMii YW TPOTHO3MPOBAHMS BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHbIC XUMHUYECKUE 3HAHUA IJIi OOBSICHEHUS U MPOTHO3ZUPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO MPUPOLY; JUIsl HPUHATHS

IPaMOTHBIX PEIIEHUI TPOOJIEM B CUTYaIUAX, CBI3aHHBIX C XUMUEH

ChopmupoBaHHOCTS YMEHHS IUIAHUPOBATh U MPOBOAUTH XMUMHUYECKUN
JKCIEPUMEHT (MOJIYYEHUE W U3yUYEHHUE CBOMCTB HEOPraHUYECKUX MU
OPraHUYECKUX BEIECTB, KAYECTBEHHbIE pEAKIUU YTJIEBOJIOPOIOB
Pa3IMUYHBIX KIACCOB M KHCIOPOACOAEPIKAIINX OPraHUYECKUX BEIIECTB,
pelieHue AKCIIEPUMEHTAIbHBIX 3a1a4y o pacrno3HaBaHUIO
HEOpPraHWYECKUX M OPraHWYECKUX BEIIECTB) C COONIOJACHHUEM IpaBUII
O0e3omacHOro  oOpamieHuss C  BEIeCTBAMH U JIaDOpPaTOPHBIM
o0opynoBanueM; (GoOpMyIHpPOBaTh LIETU UCCIEIOBAHUS; NPEACTABIATH B
pa3iauuHoil (dopMe pe3ynbTaThl HKCIEPUMEHTa, AaHaJU3UpOBaTh U

OLICHUBATh UX JOCTOBECPHOCTH

ChopMupOBaHHOCTh YMEHMSI OCYIIECTBIISATH LIEIECHANPABICHHBIN MOMCK
XUMHUYECKON MH(OpMAIIMU B Pa3IMYHBIX CTOYHHUKAX (HaydHast U y4eOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MaccoBoi uH(popMaiuu, cetb MIHTEpHET U
JIpyrue), KPUTHUECKH aHAIM3UPOBaTh XUMHMYECKYI0 HH(POPMAIHIO,
nepepabaTbiBaTh €€ U KCIOJIb30BaThb B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOI 3amaueit

ChopmMupoBaHHOCTH  yMEHHSI  MPOTHO3UPOBATH, AHAIM3UPOBATH U
OLIEHMBAaTh WHQPOPMAIMIO C TIO3HMIUN JKOJOTHUYECKOW Oe30MacHOCTH
MOCTIEICTBUI OBITOBOM M TPOM3BOJICTBEHHON MESITETHHOCTH YEIOBEKA,
CBSI3aHHOM € TiepepaboTKoil BellecTB; CHOPMHUPOBAHHOCTH YMEHHA
OCO3HaBaTh  OMACHOCTh  BO3JICHCTBUSI HA  JKUBBIE  OPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, IOHUMAas CMBICI TOKa3aTelsi MpeaesbHOM
JOMyCTUMOM KOHIEHTpAaIlMd, U TOACHATh Ha MpUMepax CIOCOObI
YMEHBIIICHUS ¥ TIPEIOTBPAIICHHS UX BPEIHOTO BO3JCHCTBHUS HA OPTraHU3M

YCJIOBCKa



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
O XUMHUHN

Kon

1.1

1.2

1.3

1.4

1.5

1.6
1.7

1.8

1.9

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTnyeckre OCHOBbI XUMUU

Crpoenue BemectBa. CoBpeMeHHasi MOJelb CTpoeHus aroma. PacmpeneneHue
AJIEKTPOHOB 0 DJHEPreTHYeCKHM ypoBHsM. Kiaccupukamuss XUMHYECKUX
aseMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPTETUYESCKUX YPOBHEW aToMOB (s-, p-, d-
snemeHToB). OCHOBHOE M BO30YXIAEHHOE COCTOSIHHSI aTOMOB. OJEKTPOHHAs

KoH(UTyparus aroMa. BaJleHTHBIC AIEKTPOHBI

Ilepuonnueckas cucrema XxuMmuueckux dneMeHtoB .M.  MeHnneneesa.
@usnueckuil cmbicn llepuonuyeckoro 3akona [[.M. Menneneesa. IIpuyunel u
3aKOHOMEPHOCTU U3MEHEHHMS CBOMCTB DJJIEMEHTOB M HX COCIMHEHHUU II0
epuojaM M TIpyNIaM. 3aKOHOMEPHOCTH B M3MECHEHMHM CBOMCTB IIPOCTBIX

BEIIECTB, BOJOPOIHBIX COETUHEHHH, BHICIINX OKCUIOB U THAPOKCUIOB
BanentHocts. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAS, METAITHYECKAsI, BOJIOPOIHAS )
1 MeXaHM3MBbI e€ 00pazoBaHus. MeXMONEKYISpHBIE B3aNMO/eiicTBHs. BemecTsa
MOJIEKYJIIDHOTO W HEMOJIEKYJISIPHOTO CTPOEHHs. THIbl KPHUCTAJUIMYECKUX

pELETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTALIUYECKON PEIIETKH

Xumudeckas peakuus. Knaccudukanus XUMHUYECKHUX peakuuii B

HEOPraHMYECKON 1 OpraHN4eCcKOd XUMHUU. 3aKOH COXPaHEHHsI MAacChl BEILIECTB
CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3Iu4HbIX (PaKTOPOB
TemnoBsie 3 (ekTh XUMUYECKUX peakiuil. TepMoXuMHuecKkre ypaBHEHUs

O6paTI/IMBIe pCaKIuu. Xumuaeckoe PpaBHOBECHC. cDEII(TO}T)I:I, BIIMAIONINEC Ha

COCTOsIHME XuMu4eckoro pasHosecus. [Ipuauun Jle [larense
Onexrponautnyeckas aucconuanus. CuipHble M cinabble 31eKTpoauThl. Cpena
BOJHBIX PpAacTBOPOB BEILIECTB: KHCHasi, HeWTpaibHas, IuenoyHas. CreneHb

Jucconuanyy. Peakuyuyu HOHHOTO oOMeHa

1.10

1.11

1.12

IMaapomus coneit. Mornnoe npousseneHne Boasl. Bogopoansiii mokazatens (pH)
pacTBopa

CriocoObI BeIpaKeHUsI KOHIIEHTPAIIMU PACTBOPOB: MAacCOBasi JOJS PACTBOPEHHOTO
BEILIECTBA, MOJISIpHAas KOHUEHTpanus. HachlllleHHble W HEHaCHIILIEHHbIE
pacTBOpBL, pacTBOPUMOCTh. Kpucranmoruapatsl
OKHCIIUTENEHO-BOCCTAHOBUTEINIbHBIE peakiuu. [loBegeHne BemecTB B cpelax c

pa3HbIM 3HaueHneM pH. MeToapl 371eKTpoHHOTO OanaHca



1.13

DJEeKTPOJIU3 PACTBOPOB U PACILIABOB COJICH

2.1

2.2

2.3

OCHOBBI HEOPTAaHUYECKON XUMUH

Knaccugukanus Heopranndecknx coeqnHeHuil. HoMeHkmaTypa HeopraHu4ecKux

BCIICCTB

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpWUM, Kalauil, KaJjblUH,
MarHui, aJlOMUHUN, IUHK, XpOM, >KeJie30, MeIb) U HX coeauHeHuil. OOiue
CHOCOOBI OJTYUYEHUS] METAIIIOB

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAIOB (TalOreHoOB, CEepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) M HUX  COCAMHEHHNH  (OKCHJIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOIHBIX COCTUHEHUN )

24

2.5

3.1

3.2

33

34

3.5

3.6

3.7

I'enetmueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, MPUHAAJICIKAIINX K Pa3JINYHbIM

KjiaccaM

Nnentndukanus Heoprannueckux coequHeHuii. KauecTBeHHbBIE peakiuy Ha

HCOPraHN4YCCKHUC BCUICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUH

OcHOBHBIE IIOJIOKCHU A TCOpHUU XUMHUYECKOT'O CTPOCHHA OpTraHU4YCCKUX
coenunennit A.M. ByTiiepoBa. YTiepoaHbIN CKEEeT OpraHUuYeCKOW MOJEKYJIHI.
KpatHoCcTh XMMHUYECKON CBSI3U. S- M P-CBSI3U. Sp3-, sp2-, Sp-THOpUAU3AINU
opOuTaneil aToMOB yriieposia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUUYECKOTO

cTpoeHus MoJiekyJi. ['omoinoru. I'omonorudeckuii psia. MIzomepust 1 n30Mepbl

[lonsitTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dexTs

3aMECTUTEIEH

[IpencraBienne o kiaccuPUKAMK OpraHudyeckux BemlecTB. HomeHkiatypa
OpPraHMYECKUX COEIMHEHWH (cucreMaTtnyeckas) W TpPUBUAIbHBIE Ha3BaHUS

BOXHEHIIUX NMPEACTABUTENEH KJIACCOB OPraHUYECKUX BEILECTB

CB0oOOHOpAAMKATBHBIA W HWOHHBIA MeXaHU3MbBl peakuuu. [loHsTHE O

Hykieoguie u anekrpoduie. [lpasuno MapkoBuukoBa. [IpaBumo 3aiiiieBa

Ankanbl. XMMHUYECKHUE CBOWMCTBA AJKAaHOB: TaJIOTEHUPOBAHUE, JIETHAPUPOBAHUE,
TEPMUYECKOE PAa3JI0KEHHE, KPEKUHI, Hu3oMepuzauus, ropeHue. llomydenue
ankaHoB. [luknoankanel. Croenuduka CBOMCTB IUKIOATKAHOB C MAallbIM
pa3MepoMm 1ukIia. Peakiuy nprucoeIMHeHus U paJuKalbHOTO 3aMEIEHUS
AnkeHpl. XUMUYECKHE CBOWCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
THAPUPOBAHUE, THAPOTAIIOTCHUPOBAHUE, THUApPATAIMs), TOPECHHS, OKUCICHHUS W
nonuMepu3anu. [IpoMbInieHHbIe ¥ 7Ta0OpPaTOpHBIE CIIOCOOBI  MOJYYEHUS
AJIKEHOB

AnkanveHbl. XUMHUYECKHE CBOMCTBA aJKaJUEHOB: pPEaKUUHU TMPUCOCTUHEHUS

(rugpupoBaHue, TaJOT€HUPOBAHUE), TOpeHHs W noiumepusauuu. Ilomyuenue



3.8

39

3.10

3.11

3.12

3.13

3.14

3.15

aJIKaJIUEHOB

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIMU MPUCOSIUHEHUs (TaJoreHUpOBaHUE,
TUIPUPOBAHUE, TUApATALUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONyuYeHUs
MIOJIMMEPOB M JPYIHUX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
allCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOI'O IIJIaMCHHU IJIA CBAPKU U PC3KH

MCTAJIJIOB. HpI/IMCHCHI/Ie allCTHUJICHA

Apenbl. XWMHYECKHE CBOWCTBa O€H307la: peaKkUUU AIEKTPOPUIBHOTO
3aMelIeHus, MpUCOeNUHEHUs (TUAPUPOBAHME, TallorTeHupoBaHue). Peakius
ropenus. OCOOEHHOCTH XMMHYECKUX CBOMCTB Tosyosa. [lomydenue Oenzoa.
Oco0OeHHOCTH XMMHYECKUX CBOHCTB ctupona. [lommmepusanus CTHpoOIA.

CnocoObl MOJIYYCHHUA U TPUMCHCHUC apOMAaTUYCCKUX YTIICBOLOPOJ0B

Cnuptel.  IlpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOICTBa:
B3aUMOJICHICTBME C HaTpueM KakK CIOCO0  YCTaHOBJCHUS  HAJIMYMA
TMIPOKCOTPYNINbI, C  TaJlOT€HOBOAOPOJAMH  Kak  CIHOCOO  IMOJIy4YeHHMs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakius ropexus.
[Tonydenue »sTaHONa: peakuus OpPOKEHMs TIUIIOKO3bl, THApATalis STHIICHA.
OTUIIEHIVIMKOJb U TJIMUEPUH KaK IPEICTaBUTENIN IMPENEIbHBIX MHOTOATOMHBIX

CIIMPTOB

®enon. XuMUUecKHe CBOWCTBa (eHona (peakiuu C HATPUEM, THIPOKCHIIOM

HaTpus, OpomoMm). [lonyuenue penomna

Anpaerunpl. XUMHUYECKUE CBOWCTBA MPEAENIbHBIX aJIbIAETUIIOB: THIPUPOBAHMUE;
KaueCTBEHHBIC pEaKIMi Ha KapOOHWIBHYIO Tpymnmy (peakius «cepeOpsHOro
3epkaiia», B3aumoseiicteue ¢ ruapokcuom Menu (II). [Momyuenue npegenbHBIX
albJACTUIOB: OKHUCJIEHHE CIHPTOB, TUIpaTalus aleTWwieHa. ALETOH Kak

MpeACTaBUTENh KeTOHOB. OCOOCHHOCTH PEaKIIMy OKUCIEHHUS alleToHa

KapOoHOBBIE KHCHOTHL. XUMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHUYECKUX CBOMCTB MyPaBbUHON KUCIIOTHI.
[Tonyuenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIEHUE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CHUPTOB, albJAETHAO0B. BrICcuINe mpenesbHblE U

HCIIPCACIILHBIC Kap6OHOBBIe KHCJIOTBI

Crnoxnble 3¢pupel u kupbl. CrocoObl TMONYYEHHS CIOXKHBIX A(PHUPOB.
OO6parumocts peakiuu sTepuduranuu. I[IpuMeHeHue CcrnoXHBIX 3SPHUPOB B
MUIIeBOH W map(roMepHON MPOMBIIITIEHHOCTH. JKUpbl Kak CIOKHbIE 3(UpPbI
[NIMLIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOMCTBA KHUPOB:
THIPUPOBAaHUE, OKUCIeHHe. [HMaponu3, WM OMBUICHHE, >KUPOB Kak CIOco0
IIPOMBIIIICHHOTO TOJXY4YEHHUsI COJeH BBICIIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIM BBICHIHNX Kap6OHOBI)IX KHCJIOT

XUMUYEeCKHEe CBOMCTBA TJIOKO3bl: PpEAKIMM C Y4YyaCTHEM CIHUPTOBBIX U



3.16

3.17

3.18

3.19

3.20

4.1

aNbJIETUIHON TPYINIl U MOJIOYHOKHCTIOoe OpokeHue. [IpuMeHeHHe TIOKO3bI, €€
3HA4YECHUE B KU3HEAEATEILHOCTU OpraHu3Ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniyie M HEBOCCTaHABIMBAIOIIME AMcaxapuiabl. ['maposns
nucaxapunoB. ITomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHE MaKpOMOJEKYI
KpaxMmania, IJIMKOreHa M Lemnono3bl. dusnyeckue CBONCTBa Kpaxmala M
LEJUTI0JIO3bl. XMMHUYECKHE CBOMCTBAa KpaxMana: TUApPOIN3, KadeCTBEHHAs
peakuus ¢ MOAOM. XHMMUYECKHE CBOMCTBA IIEJUIHOJIO3BI: TMAPOJIN3, MOJIyYEHHE
3¢upoB nemmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

areTaTHBIA MIETK)

AMUHBI. AMUHBI KaK OpraHUYE€CKME OCHOBAHUSI: PEAKIMU C BOJIOM, KUCIOTaMHU,
peakuus TropeHus. AHWIMH KakK TMpPEICTaBUTEb apOMAaTUYECKUX AMHUHOB.
XUMHYECKHE CBONCTBAa aHWUJIMHA: B3aUMOJCHCTBHE C KHCIOTaMHU, OpOMHOM
BOJIOM, oOkucieHue. [lomydyeHue aMuUHOB QJIKWIMPOBAHHEM aMMHakKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITICBOAOPOI0OB

AMUHOKHUCIOTBL M O€NKU. AMHUHOKHUCIOTHI Kak aM(pOTEepHbIE OpPraHUYECKUE
coequHeHus. OCHOBHbIE AMUHOKHCIOTHI, OOpasyiomue Oenku. XHUMHUYECKUe
CBOMCTBa OEJIKOB: THAPOJIN3, JCHATYypalus, KaueCTBEHHbIE (I[BETHBIC) PEaKIUU

Ha OeJIKu

CtpoeHne W CTPyKTypa TMOJUMEPOB. 3aBUCUMOCTH CBOWCTB IOJIMMEPOB OT
cTpoeHHs] MoJieKyd. OCHOBHBIE CIIOCOOBI TONYYEHHUS BBICOKOMOJEKYISIPHBIX
COCIUHEHHI: peaKIuy TOJMMEpPU3alUd U TOJIUKOHIeHcanuu. Knaccudukarus

BOJIOKOH

HI[GHTI/I(bI/IKaHI/IH OpTraHU4Y€CKUX COCI[HHCHPI?I. Pemenne OKCIICPUMCHTAJIBHBIX

3aaa4 Ha paCliO3HaBaHHUE OPraHUYCCKHUX BCIICCTB

I'eneTnueckas cBsi3b MEXKy KJlIacCaMU OPTAHUYECKUX COCTMHEHUN
XUMHUS U KU3HD

XumusT B TIOBCEAHEBHOM u3HM. I[IpaBmia OezomacHOM pabOTHI C €IKUMH,

TOprOYMMU U TOKCUYHBIMHA BCIICCTBaAMU, CPEACTBAMU OLITOBOM XUMHU

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMUS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIUIEHHOCTA. XUMHS W SHEPreTHKa: MPHUPOIHBIA M TOMYyTHBIH HEe(TIHOH
rasbl, UX COCTaB M ucnoib3oBanue. CocraB HehTH U € mepepaboTka (MPUPOIHBIC
WCTOYHUKHU YTJIEBOJIOPOIOB)

XuUMHST U 3KOJIOTHS. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroLIeH Cpelbl U €ro
nocnenctBus. Oxpana runpocdepsl, MOUYBbI, aTMocdepsl, GIopsl U GayHbl OT
XxuMHuueckoro 3arpssHeHus. [IpoOiema o0TX0A0OB M MOOOYHBIX MPOIYKTOB.

AHBTepHaTI/IBHBIe HCTOYHHKU SHCPTHUU

OGH_II/IQ NpEACTAaBJICHUA O MPOMBIINUICHHBIX criocobax TOJIYUCHUS XUMHUYCCKUX



BEIIEeCTB (HAa TPUMEpPE MPOM3BOJCTBA aMMHAaKa, CEPHOW KHCIOTHI). UEpHas u
uBetHas  Metauryprusi.  CTekjIo U CWIMKaTHas  MPOMBIIUICHHOCTb.

[IpombrunenHass  opranuueckas  xumusa.  Cplpp€  aI8  OpraHM4ecKon

MIPOMBILIIIEHHOCTH
5 Tunel pacy€THBIX 33124
51 Pacuérsl Macchl BelecTBa min 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY
" BelecTBa, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIMX B PEAKIINH BEIECTB
5.2 Pacuérel TerioBoro s dekra peakiun
5.3 Pacuérel 00BEMHBIX OTHOIICHUH Ta30B MTPU XUMHYECKUX PEAKITUIX
5.4 Pacuétbl maccbl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMU, €CIIU
' OJIHO M3 BEILIECTB JAAHO B U30BITKE (MMEET MPUMECH)
55 Pacuétbl MmaccoBoit win 00BEMHON A0 BBIX0/IA POAYKTA PEAKIIHUH OT
" TEOPETHYECKH BO3MOIKHOTO
Pacuérbl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH
5.6  0jHO W3 BELIECTB JIaHO B BHJE PACTBOPA C ONPEICIEHHOM MacCOBOM Hoeit
pPacTBOPEHHOIO BELIECTBA
57 Pacuérel ¢ ncnonap30BaHNEM MOHATHIN «MaccoBast OIS, «MOJIIpHas
" KOHIICHTPALHS», «PACTBOPUMOCTHY
Haxoxxnenue MoiaeKkysipHOi (hopMyJIbl OPraHUYECKOro BEIIECTBA MO €ro
5.8  JIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTAaB, UITH MO

MPOJIYKTaM CrOpaHus



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

METOANYECKHUE MATEPUAJIbBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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