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MMOACHUTEJIbHAS 3AIIMCKA

PaGouass mporpaMma MO XUMHM Ha YpPOBHE CpeIHEro oOmiero oO0pa3oBaHUs
paspabotana Ha ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoit ®enepanuu», TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanbHO 00pa3zoBaTeIbHONM MporpamMmel cpennero oduiero oopazosanusi(OOIT COO),
npeacTaBieHHbIX B DenepanbHOM rocygapcTBeHHOM oOpa3oBatenbHoM crangapte COO, ¢
yuétoM Kouuenuuu mnpenomaBaHus yueOHOro mpenmera «XuMHUS» B 00pa3oBaTEIbHBIX
opranuzauusax Pocculickoii ®enepanuu, peaau3ylOUMX OCHOBHbIE 0Opa3oBaTeIbHbIC
NIPOrpaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BHTHS BOCIHUTaHHUS B Poccuiickoit
®deneparun Ha niepuoy 10 2025 rona» (Pacnopspkenue IpasutensctBa PO ot 29.05. 2015
Ne 996 - p.).

XUMHUSI Ha ypOBHE YTIYOJEHHOTO M3YyYEHHUS 3aHMMAEeT Ba)XHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4YHOro oOpaszoBanus yuammxcsa 10—11 xmaccoB. M3yueHnue mnpenmera,
peanuzyeMoe B YCIOBHUSAX JIU(PHEpEeHIIMPOBAHHOTO, MPO(HIHLHOTO OO0yYEeHUs, MPU3BAHO
oOecrieyuTh 00111€00pa30BaTENIbHYI0 M OOIIEKYJIbTYPHYIO TOJFOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOUMYIO JIJISl aJlalTallid WX K OBICTPO MEHSIIOIIUMCSI YCIOBHUSM J>KHU3HHU B
CoIMyMe, a TakXe sl TMPOJODKEHUsT OOy4eHHsT B OpraHu3anusx mpodeccuoHaIbHOTO
00pa30oBaHus, B KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM U3 TPUOPUTETHBIX JUCIUILINH.

B nporpamMme mo XMMHHM Ha3HAaY€HUE TMpeIMeTa «XHUMHs» IMOTydaeT MOAPOOHYIO
WHTEPIIPETAIMI0 B COOTBETCTBUU C OCHOBomoJiararomuMmu mnonoxenusmu ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTU 1I€JIeH, COIEp>KaHMsl, PE3yJNbTaTOB O00y4YeHHUss U TpeOOBaHUU K
YPOBHIO TOATOTOBKM BBIMYCKHUKOB. CBHIETETHLCTBOM TOMY SBIISIIOTCS  CIIEIYIOLIUE
BBITIOJTHSIEMBIE TIPOTPAMMOM TTO XUMUU (PYHKITHH:

e THPOPMALIMOHHO-METONYECKasl, peaau3aius KOTOpOil obOecrneurnBaeT MOIyYCHUE
NPEICTaBICHUS O LENIX, COACPKaHUU, O0IIeH cTpaTeruu 00y4eHUsI, BOCIIUTAHUS U
pa3BUTHs OOydYalOUIUXCS CpEACTBAMH MpeAMeTa, HW3y4aeMoro B paMKax
KOHKPETHOTO TIPO(UIIS;

e OPTaHM3AIIMOHHO-TUTAHUPYIOMIAsA,  KOTopas  MNpeayCcMaTpUBAeT  OIpE/eNiCHUE:
MPUHIIMIIOB CTPYKTYPUPOBAHUS M TOCJIENOBATEIBHOCTH M3Y4YCHHUS Y4eOHOTO
MaTepuayia, KOJWYECTBEHHBIX M KaYECTBEHHBIX €T0 XapaKTEPHUCTHUK; MOAXOIOB K
(bopMHUPOBAHUIO COMEPIKATETLHON OCHOBBI KOHTPOJIA M OIEHKH 00pa30BaTEIbHBIX
JOCTIKEHUH OOydJaroImuxcsi B paMKaxX WTOTOBOHM arrecTtaniud B GopMe eIHHOTO
rOCYJapCTBEHHOT'0 3K3aMEHa M0 XUMUHU.

[Tporpamma aJis yriyOn€HHOTO U3YICHUS] XUMUH:

e YCTAHABIMBACT WHBAPHMAHTHOE TIPEIMETHOE COJAEp)KaHWEe, O00sA3aTenbHOe IS
M3Y4YeHHUS] B paMKax OTIEIBHBIX MpOoQUIIeH, mpeaycMaTpruBaeT pacipeiesieHue |
CTPYKTYPHpOBaHHE  €ro IO  KjaccaM, OCHOBHBIM  COJIepPKaTECIbHBIM
JTUHUAM/pa3fienaM Kypca;



e1a€T TpPUMEPHOE paclpejieleHue Y4eOHOro BpPEMEHHM, PEKOMEHIYEMOro Jist
W3YUYEHUSI OTJETbHBIX TEM;

eTIpe/JIaraeT MPUMEPHYIO MOCIEAOBATENbHOCTh HM3Y4YEHHUs Y4eOHOro Marepuana ¢
y4€TOM JIOTMKM TIOCTPOEHMsI Kypca, BHYTPUIPEAMETHBIX W MEXIPEIMETHBIX
CBS3€EH;

e 1a€T METOAMYECKYI0O MHTEPHpETAIUIo Ieledl W 3aJad M3y4YeHHus MpeaMeTra Ha
yrayoJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPETHETrO
oOmero oOpa3oBaHUs, COJAEPKATEIbHOM  XapaKTEPUCTUKU  IUIAHUPYEMBIX
PEe3yIbTaTOB OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPEIHETO OOIIEro
oOpa3zoBaHusl (JTUYHOCTHBIX, METAMPEIMETHBIX, MIPEAMETHBIX), a TaKXKe C yu4EéTOM
OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIbHBIX JCHUCTBUM OOydJaromerocss o
OCBOCHUIO COJICPKAHUS MPEIMETA.

I[lo Bcem Ha3BaHHBIM TO3UIUSIM B TMpOrpaMMe IO XUMHH MPEIyCMOTpEHa
IPEEMCTBEHHOCTh C O0yUYE€HHEM XMMHUHU Ha YPOBHE OCHOBHOro o0miero oOpa3oBaHus. 3a
npeaeiaMu  YCTAaHOBJICHHOW TIpOrpaMMOM 10 XUMUM 00s3aTeNbHON (MHBApUAHTHOM )
COCTABJISIONICH COJACp)KaHHUS Y4YeOHOro rmnpeaMera «XHUMHUsS» OCTa€TCs BO3MOXKHOCTH
BBIOOpA €r0 BapHATUBHOW COCTABJISIONICH, KOTOpas IOJKHA OMPEACISTLCS B COOTBETCTBUU
C HampaBJICHUEM KOHKPETHOTO MPOQMIIst 00yueHHUs.

B cootBerctBUM ¢ KoHuEentyanbHbiMU mNojioxkeHussMu OI'OC COO o HazHaueHUHU
npenMeToB 0a30Boro M yriyOn€HHOro ypoBHeW B cucteme au@depeHIIMpOBaHHOTO
oOydeHHs] Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs XMMHUS HA YPOBHE YIIIyOJIEHHOTO
U3YYEHUs HAIpaBlI€H Ha peaM3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TaroM
MOJIYYeHUST XUMHYECKOr0 OoOpa3oBaHUS B paMKaxX H3YyUYEHHs CIEIUATbHBIX €CTECTBEHHO-
HAay4YHBIX M XUMUYECKMX JUCHUIUIMH B By3aX M OpraHu3alMsx CpEeIHEro
npodeccroHaapHoro obpa3oBaHus. B 3ToW CBfA3M uW3ydeHHE TIpeaMera « XUMH»
OPUEHTUPOBAHO TMPEUMYIIECTBEHHO HA pACHIUPEHHE W YrayOJeHUE TEOPETUYECKOU H
IPAKTUYECKOM TOATOTOBKHM OOYydYarolIuXcs, BBIOpABIIMX OMNpeAeaEHHbIH  MpodwIb
oOydeHHsl, B TOM 4YHCJIE€ C TMEPCIEeKTHBON TOCIEAYIOMIETO TMOJYyUYeHUS XUMUYECKOTO
o0Opa3oBaHus B OpraHU3anugax npodeccuoHaasHOro oopasoBanus. Hapsny ¢ 3Tum, B cBeTe
tpeboBanuii PI'OC COO Kk mIaHUpyeMbIM pe3yibTaTaM OCBOCHHS (eaepanibHON
o0pa3oBaTeIbHOM TPOrpPaMMBbl CpPETHEro OO0IIero o00pa3oBaHHs HW3YYCHHE MpeaMeTa
«XUMUs» OPUEHTHPOBAHO TAK)KE HA PEUICHHE 33/1a4 BOCIIUTAHUS U COLIMAIIBHOTO Pa3BUTHUSA
oOydarommxcs, Ha (QopMUpOBaHWE Yy HHUX OOIICUHTEIUICKTYaJlbHBIX YMEHUW, YMCHHM
parMoHaNM3ai y4eOHOro Tpyaa W OO0OOMEHHBIX CIOCOOOB ACATEIHHOCTH, WMEIOIINX
MEXIUCIUTUIMHAPHBIN, HAATPEIMETHBIN XapakTep.

CocrapisitoniuMu npeaMera «XUMHUs» Ha YPOBHE YIIIYOJIEHHOTO U3YUEHHUS SBISIIOTCS
yriyonéHHbele Kypebl — «Opranudeckass xumusi» U «OO01as U HEOpPraHUYecKas XUMUSD.
[Ipu ompeneneHuu MOAXOJ0B K OTOOPY U CTPYKTYPHOUM OpraHU3alMU COJIEPHKAHUS ITHUX



KypCOB B IIPOrpaMMe IO XUMUU 3a 0CHOBY NpUHATHI noJioxkeHnuss ®I'OC COO o paznnuusax
0a30BOro M yriryoJIEHHOTO YpOBHEW U3yUYeHUs MPEAMETA.

OcHoBy conepkanusi KypcoB «Opranudeckass Xxumus» U «OO01as 1 HeopraHuyeckas
XUMHS» COCTABIISIET COBOKYMHOCTb MNPEIMETHBIX 3HAHUW M YMEHUH, OTHOCAIIUXCA K
0a30BOMY YpOBHIO H3y4Y€HHUs NIpeaMeTa. JTa cUCTeMa 3HAaHUM MOJydaeT ONpeienéHHOe
TEOPETUYECKOE JOMOIHEHUE, MO3BOJIAIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIMIA
00BEM (pakTosIOTMUECKOrO0 MaTepuaina. Tak, Ha yriayOJn€HHOM ypOBHE M3Y4YEHUs MpeaMeTa
o0OecrieyeHa BO3MOYKHOCTh 3HAUUTENBHOTO YBEIMUYEHHsS OOBEMA 3HAHUU O XMUMHYECKUX
AJIEeMEHTaX W CBOWCTBaX MX COEAMHEHUH HA OCHOBE pACIIMPEHUS U YIIIyOJICHHMS
Npe/CTaBIeHU O CTPOCHUM BEUIECTBA, XHWMHUYECKOW CBSI3M M 3aKOHOMEPHOCTAX
OPOTEKaHMsI PEeaklUii, paccMaTpUBAEMbIX C TOYKH 3PEHHMS] XUMUYECKONH KHUHETUKH W
TepMoauHAMUKH. M3ydeHue mnepuoauueckoro 3akoHa u llepuoguyeckoil cucteMbl
XUMHYECKUX  DJIEMEHTOB  Oa3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXaHHMYECKUX
NPEJICTABIICHUSAX O CTPOCHHHM aToMa. XUMHUYECKas CBSI3b OOBICHIETCS C TOYKU 3PECHUS
HHEPreTUYECKUX M3MEHEHUH MpHU €€ 00pa30BaHUU U Pa3pyLICHUH, & TAKXKE C TOUKU 3PECHUS
MEeXaHU3MOB €€ oOpazoBaHus. M3yueHue TUIMOB peakuuil JOMOJHAETCS (GOPMHUPOBAHUEM
npecTaBieHnit 00 AIEKTPOXUMUYECKUX MTPOLIeccaxX U ANEKTPOJIU3€E paciljlaBOB U paCTBOPOB
BenecTB. B kypce opraHnyeckoi XUMHM MPU PACCMOTPEHUHU PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUN yJnemnsieTcss 0coboe BHHMaHHME BONpocaM 00 DSJIEKTPOHHBIX 3(dekrax, o
B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HayeHHWE HMMEET TO, YTO Ha COJEp)KaHHE KYPCOB XUMHUHU YIIIYOJIEHHOTO
YPOBHSI HM3y4eHHMs IUIsl KIAcCOB ompeneneéHHoro mnpoduis (TJaBHBIM 00pa3oM Ha HUX
CTPYKTYpY M XapakTep JOMOJHEHUN K OOIe cucTeMe MPEIMETHBIX 3HAHWM) OKa3bIBAIOT
BJIUSIHUE CMEXHbIE NpeAMeThl. Tak, Hampumep, B COAEpKaHUU MpeaMera sl KIIACcCOB
XUMUKO-(pu3ndeckoro mnpodwiss Ooyblioe 3HAUYCHHE OyAYT MMETh DJIEMEHThI y4eOHOTO
MmaTtepuana mo obmieil xumuu. [lpu u3ydeHun npeamera B JaHHOM CJIydyae akIEHT OyaeT
cleliaH Ha OOIIHOCTh METOAOB IO3HAHMS, OOIIHOCTH 3aKOHOB W TEOPUU B XHUMHUHU U B
¢u3nKe: aTOMHO-MOJIEKYJIsIpHAs Teopus (MOJIEKYyJspHas Teopus B (U3MKE), 3aKOHbI
COXPAHEHHUSI MacChl U 3HEPI'MH, 3aKOHbl TEPMOJAMHAMUKH, 3JIEKTPOJIN3A, IPEIACTABICHUS O
CTPOEHUU BEUIECTB U APYTOE.

B TO e BpeMs B COAEp)KaHMM MpeaMeTa sl KJIacCOB XWMHKO-OHMOJIOrMYECKOrO
npoduiast GonpIIMK ynenabHBIH Bec OyneT MMeTh opraHudeckas xumus. B atom ciyuae
MPEIOCTABISAETCS. BOZMOXKHOCTD Uil Oojee 0OCTOSITETbHOTO PACCMOTPEHUS XUMHUYECKOU
OpraHu3alyy KJIETKH KaK OMOJIOTMYECKON CUCTEMBI, B COCTaB KOTOPOW BXOASAT, K IPUMEDY,
TaKue CTPYKTYPHBIC KOMIIOHEHTHI, KaK JUMUAbI, OCIKH, YIIeBObl, HYKJICHHOBBIE KHUCIOTHI
u npyrue. lIlpy 3TOM 3HaHUA O COCTaBe M CBOWCTBAaX MPEACTABUTENEN OCHOBHBIX KJIACCOB
OpraHMYECKUX BEIIECTB CIYXaT OCHOBOM JUIi M3YYEHMs CYIIHOCTH IIPOLIECCOB
(oTocuHTE3a, NBIXaHUs, TUIIEBAPEHUS.



B nnane gopmMupoBaHusi OCHOB HAYyYHOTO MHUPOBO33PEHHUS, OCBOCHUSI OOIIEHAYYHBIX
METOJIOB TO3HAHUS W OMNbITA MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX 3HAHUN H3y4dEHHE
npeaMera «XuMuUs» Ha YIIYOJIEHHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBS3SX C
y4eOHBIMHM TpEaMETaMH, BXOJSIIMMH B COCTaB NpPEAMETHBIX obnactel «EcTecTBeHHO-
Hay4HbIC MPeIMETh», «MaTematrka U uHpopMaTuka» 1 «PyccKuil sI3bIK U IUTEpaTypay.

[Tpu nzydennu yueOHOro npeameTra « XuMUs» Ha yriyOJIEHHOM ypOBHE TakKe, Kak Ha
YPOBHE OCHOBHOTO M CpEIHEro oOmiero ooOpa3zoBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
MEPBOCTEIICHHOM 3HAUYMMOCTHU ABJISETCA (POPMUPOBAHUE OCHOB HAYKH XMMHUHU KaK 00JIaCTH
COBPEMEHHOI'0 €CTEeCTBO3HAHUS, MPAKTHUYECKON JESITEIHbHOCTH YEJIOBEKa W OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTyphl. PerieHue 5Tod 3amaud Ha yriyOJIEHHOM YpOBHE
U3YUYEHUS MpeIMETa MPEANnoaracT peain3alio TaKuX 1eyeH, Kak:

e hopMUpOBaHUE TIPEACTABICHUI: O MAaTEPUATHLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

U TIO3HABAEMOCTHU SIBJICHUU MPUPOBI, O MECTE XMMHUU B CUCTEME E€CTECTBEHHBIX
HayK U €€ Beaylle posi B 00ECIICUeHUH YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA: B
pelieHny mpoOJieM SKOJIOTHYECKON, YHEPTETHIECKON U THUIIEBON 0€301MacHOCTH, B
Pa3BUTHUU MEIUIIUHBI, CO3JJaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB DHEPIHUH,
B 00ECMEUCHHH pPaIlMOHAIBLHOTO TPHUPOJOINOJB30BaHMI, B (HOPMUPOBAHUM
MHUPOBO33pEHUs U OOIEeHd KyJbTyphl UENOBEKa, a TakkKe JKOJIOTHYECKU
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON cpee;

¢ OCBOCHHME CHCTEMBbl 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOW COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (QyHAAMEHTAIbHBIX MOHITHH, 3aKOHOB U
TEOPHUIl XUMHH, COBPEMEHHBIX IMPEICTABICHUN O CTPOEHUHU BEILECTBA HA Pa3HBIX
YPOBHSIX  —  QTOMHOM,  HOHHO-MOJEKYJISIPHOM,  HAaJMOJEKYJISIpPHOM, O
TEPMOJANHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX
peakiuii, 0 XMMHUYECKOM PaBHOBECHH, PACTBOPAaX M MUCIEPCHBIX CUCTEMax, 00
00X HaYYHBIX MPUHIIMIIAX XUMUYECKOTO MTPOU3BOJICTBA;

e bopMHUpOBaHUE Yy OOYYAIONIUXCS OCO3HAHHOTO IIOHMMaHHUs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMMHYECKHX 3HAHMHA ISl OOBSICHEHUS KIIIOYEBBIX HICH W TpoOiemM
COBPEMEHHOW XUMHH, JJIsI OOBSICHEHUS W TMPOTHO3UPOBAHUS SIBICHUHN, UMEIOIINX
€CTECTBEHHO-HAYYHYIO TPHUPOJY; TPAMOTHOTO pelieHus MpoOieM, CBSI3aHHBIX C
XUMHEH, MPOTHO3UPOBAHUS, AaHAINW3a M OLEHKU C IO3ULHUH SKOJOTHYECKOU
0e30macHOCTH  TOCJENCTBUM OBITOBOM ¥ TPOW3BOJCTBEHHON JCSATEIBHOCTU
YeJOBEeKa, CBA3AHHOM C XUMHUYECKUM TMPOU3BOJACTBOM, HCIOJb30BAHUEM H
nepepaboTKOil BEIIECTB;

e yIuIyOJ€HUE TPEACTAaBICHUI O HAy4YHBIX METOAAaX IO3HAHUS, HEOOXOAUMBIX s
MPUOOPETCHHS] YMEHUW OPUEHTHPOBATHCS B MHUPE BEHIECTB M OOBSCHEHUS
XUMUYECKUX SIBIICHUH, HMEIOUMX MECTO B NPUPOJe, B MNPAKTUYECKOU
NEATENIbHOCTU U MTOBCEIHEBHOM )XKU3HH.



B mnane peanuzaiuu MepBOOYEPENHBIX BOCIUTATENBHBIX W Pa3BUBAIOIMIUX (YHKIUN
LIETTOCTHOM CHUCTEMBI CpeHero oOiiero oOpa3oBaHus MPU U3YYEHUHU MpeaMeTa « XUMHUSI»
Ha yriyOoJIEHHOM YPOBHE 0COOYIO aKTYalIbHOCTh MPUOOPETAIOT TAKUE LIETU U 3a/1a4l, KaK:

e BOCIIUTAHUE YOEKIEHHOCTH B IO3HABAEMOCTH SIBJICHUN NPUPOJbI, YBAKECHHUS K
MPOIIECCY TBOPYECTBA B 00JIACTH TECOPETUUECKUX U MPUKIAJTHBIX UCCICTOBAHUI B
XUMUH, (GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU;

e pa3BUTHE MOTHBALIMM K OOYYECHHUIO U MO3HAHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHMS 00IIIEUEIOBEYECKUX IIEHHOCTEH;

epa3BUTHE T[I03HABATENBbHBIX HMHTEPECOB, HMHTEIUICKTYAIbHBIX W  TBOPYECKUX
criocoOHocTel oOyyaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIILHOTO OTHOIIEHUS K
caMOOOpa30BaHUIO W HENPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHUIO YCHEIIHOM
npodeccroHaIbHON U 00IIECTBEHHON JEATEIbBHOCTH, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3/I0POBbIO U TTOTPEOHOCTH B 3/T0POBOM 00pase KU3HU,

e hopMHUpOBaHNE YMEHUW W HABBIKOB PA3yMHOI'O MPHUPOJIOINOIL30BaHUSA, Pa3BUTHE
DKOJIOTUYECKON  KyJIbTYphl, TPUOOPETCHHE OIbITa  OOIIECTBEHHO-TIOJNE3HOMN
AKOJIOTUUECKOM JAeSATETLHOCTH.

OO611ee 4ncIo YacoB, MPEIYCMOTPEHHBIX JJI1 U3yYeHUs XMMUU HA YIIIYOJIEHHOM YPOBHE
cpeaHero obmiero obpazopanus, cocrarisieT 204 gacos: B 10 kiracce — 102 gaca (3 gaca B
Heento), B 11 kimacce — 102 gaca (3 yaca B Hezelo).



COILEPKAHUME OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUS

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHUM.

[Ipenmer W 3HaYeHUE OPraHUYECKOW XHUMHUH, MPEACTaBICHUE O MHOroo0pasuu
OPraHUYECKUX COCITMHECHUU.

DNEKTPOHHOE CTPOEHUE aTroMa YTrJepojia: OCHOBHOE M BO30YXKIEHHOE COCTOSHHS.
BaneHnTHble BO3MOXKHOCTM aroma yYriiepoja. XUMHUYEecKas CBA3b B OPraHUYeCKHX
coenvHeHusX. Tumnbl THOpUAM3ALMKM ATOMHBIX oOpOuTanei yriepona. MexaHU3MbI
o0pa3oBaHUs KOBAJIEHTHOM CBsA3M (OOMEHHBI M JIOHOPHO-aKLUENTOPHBINH). Tumsl
NEepEeKpbIBaHMsS aTOMHBIX opOuTaneil, o- u m-cBsi3u. OnuHapHas, JBOMHAs M TpOMHAas
cBs3b. CrocoObl pa3phiBa CBsi3el B MOJIEKyJax opraHuyeckux BemiecTB. llonarue o
CBOOOJIHOM pajiukae, Hykieoduie u anexkTpodure.

Teopust crpoenusi opranmyeckux coeauHeHuii A.M. BytiepoBa u coBpemMeHHbIE
NpPEJICTABIIEHUsI O CTPYKType MOJIEKYJ. 3HAYeHHE TEOPUU CTPOCHMUSI OPraHUYECKUX
coeUuHEeHU. MonekynsipHble W CTpYyKTypHble (Qopmynbl. CTpyKTypHBIE (QOPMYIIBI
pa3IMYHBIX BUAOB: pa3BEPHYTas, COKpalll€HHAas, cKeyleTHas. M3oMepusa. Buasl nsomepuu:
CTPYKTYpHasi, TPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(P(PEKTH B MOJEKYJIaX OPraHUYECKHUX
coeTMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P DEKTHI).

[IpencraBinenne o kiIaccupuUKalMM  OpraHuyeckux BemecTB. [loHsTHe 0
dbyakuuonanpHo rTpynme. ['omonorus. [omonorumdeckue psapl. CucreMarudeckas
HOMeHKJIatypa opranndeckux coeauHennii (IUPAC) wu TpuBHalbHBIC Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobOenHoctd ®  KiIacCUpUKALMSA OpPraHUYecKUX peakuuid. OKUCIUTETBHO-
BOCCTAHOBHUTEJIbHBIE PEAKI[UN B OPIraHUYECKOW XUMHUH.

OKCNEpUMEHTAIIbHBIE ~ METOAbl  HM3Y4Y€HUs BEUIECTB M WX  [PEBpAILCHHI:
O3HAaKOMJIEHHE ¢ oOpasllaMyh OpPraHMYECKUX BELIECTB M MaTepHalaMd Ha KX OCHOBE,
ONBITBl 10 TMPEBPAICHUI0 OPraHUYECKHWX BEHIECTB IMpPU HArpeBaHuH (IJIaBIICHHE,
o0yTrIMBaHKUE U TOPEHHE), KOHCTPYUPOBAHHUE MOJENIEH MOJIEKYJ OpraHMYECKUX BEIIECTB.

Yriaesoaopoasl.

Anxanbl. ['omonmormyeckuid psim ankaHoB, oOmas ¢opMmyrna, HOMEHKIATypa U
M30Meprs. JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKaHoB, SP°-
ruOpun3anus aTOMHBIX OpOUTaNel yriepoaa, 6-cBsi3b. OU3HUECKHE CBOMCTBA AJIKAHOB.

XUMHUYECKHE  CBOICTBA  aJIKAHOB:  PEAKUMHU  3aMEIICHHS, HW30MEpHU3allUH,
NErUAPUPOBAHMS, I[MKIW3AlMU, MHUPOJIN3a, KpekuHra, ropeHud. llpencraBieHue o
MEXaHU3ME PEaKINi paJuKaIbHOIO 3aMEICHHUS.

Haxoxnenue B mpupozae. CriocoObl MOIyYEHUsI U IPUMEHEHUE AJIKAHOB.



Huknoankanel. OO6mas Qopmyna, HOMEHKiIatypa U uzomepusa. OcoOeHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOWCTB MalbIX (LMKIOMPOIAH, ITUKIOOYTaH) M OOBIYHBIX
(UMKJIOMEHTaH, IMKJIOreKCaH) UUKIoankaHoB. CnocoObl MOJYYEeHUS] U NPUMEHEHUE
LUKJIOAJIKAHOB.

Ankennl. ['omomoruueckuid psig  anakeHoB, oOmas ¢opmylia, HOMEHKJIATYypa.
JNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOIEKYI AalKEHOB, SP -THOPHIM3ALNS
aTOMHBIX opOuTaned yriaepoaa, o- U m-cBs3U. CTpyKTypHass U reomeTpuyeckas (Luc-
TpaHC-) uzoMepus. Pu3NMYECKHe CBOWCTBA aJIKEHOB. XUMHUYECKHE CBOMCTBA: PEAKIIUU
NPUCOCANHEHUS, 3aMEIIEHUs] B O-TIOJIOKEHWE MPU JTBOMHOU CBSI3M, MOJUMEpPU3ALUHN U
okucinenus. IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peaKIMM Ha JBOWHYIO CBA3b.
CrniocoObl OJTy4eHUsI U IPUMEHEHUE aJTKEHOB.

Anxanuensl. Kiaccudukanus ankagueHoB  (CONpsiKEHHBIC, W30JMPOBAHHBIE,
Kymyauposanuvie). OCOOECHHOCTH DJJIEKTPOHHOTO CTPOCHUS M XUMHUYECKHUX CBOWCTB
conpspKEHHBIX aueHoB, 1,2- u 1,4-npucoeaunenue. I[lomuMepusanus conpsKEHHBIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE KA UEHOB.

Ankunbl. ['oMonorudeckuil psi ankuHOB, oOmias Qopmyna, HOMEHKIATypa U
u30MepHs. OJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJ ajJKUHOB, Sp-
ruOpuau3anus aToMHBIX opOutaneidt yriaepoga. dusmueckue CBOICTBA AJIKHUHOB.
XHWMHUYECKHE CBOWCTBA: PEAKLIMHM MPUCOCIUHEHHMs, IUMEPH3ALUUM W TPUMEPHU3ALINH,
okucneHus. KuHCIOTHbIE CBOWCTBAa alKWHOB, HMEKOIIHNX KOHUEBYH TPONHYIO CBS3b.
KauecTtBeHHbIE peakiuu Ha TPOMHYIO CBsA3b. CHocoObl TONYYEHHS U TMPUMEHEHUE
AJKVHOB.

ApomaTuyeckue yrieBoaopoabl (apeHbl). ['oMonornyeckuii psj apeHoB, 0OIIas
dopMyna, HOMEHKIATypa M H30Mepus. DJIECKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJBI OeH3oia. du3nyeckue CBOMCTBA apeHOB. XMMHUYECKHE CBOMCTBA OCH301a U €To
TOMOJIOTOB: PEAKIIMU 3aMEIIeHHUs] B OCH30JbHOM KOJIbLIE U YTJIEBOJOPOIHOM pajuKae,
peakiuuu TPUCOCIUHEHHs, OKHCIeHHe TromoiioroB Oenzona. IlpencraBinenue 00
OpPUEHTHUPYIOIIEM JICUCTBUH 3aMeCTUTENIEH B OEH30JIbHOM KOJbIIE HA MMPUMEPE ANKHIHHBIX
paguKalioB, KapOOKCWJIbHOW, THAPOKCUIBHON, aMHUHO- © HUTPOTPYHIbI, aTOMOB
rasioreHoB. OCOOEHHOCTH XWMHUYECKMX CBOMCTB ctuposa. llomuMepusammsi cTupoda.
CriocoObl IOTy4YeHUS ¥ IPUMEHEHHE apPOMATHUECKUX YTIIEBOJOPO/IOB.

[Mpuponnsiii ta3. [lomytHeie HedTaHble Ta3pl. HedTh u €€ mpoucXoXKIeHUE.
Kamennsiii yromb M mpoaykTel ero mepepaboTku. CrocoObl mepepaboTKu HEPTH:
MEePETOHKA, KPEKUHT (TEPMUYECKHMA, KaTATUTUYECKHiA), pupopmuHr, muponus. [IpomaykTel
nepepadoTku He(TH, UX PUMEHEHUE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTJI€BOAOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJIOTeHIIPOU3BOIHBIX YTIIEBOOPO0B. Peakiinu 3aMeniienus
rajioreHa Ha TUAPOKCOTPYIIY, HUTPOTPYIILY, [IMaHOTPYIIly, aMuHOrpymmy. JleiictBue Ha
rajJjioOreHIPOU3BOJIHbIE BOJHOTO U CIMPTOBOrO pacTBopa Iiénodyu. BzaumopeicTBue



JAUTajJOreHalKaHOB C MarHueM W [HMHKOM. [loHSTHE O MeTajuI0OpraHuYeCcKUuX
coequHEeHHsIX. Vcmonp30BaHne TaloreHITPOU3BOJHBIX YTIIIEBOJAOPOIOB B OBITY, TEXHUKE U
P CUHTE3€ OPTaHUYECKUX BEIECTB.

OKCTIEpUMEHTAILHBIE METOJIbI M3yUCHHsI BEIICCTB M WX MPEBPAIICHUN: W3YUYCHUE
(U3NYECKNX CBOWCTB YIJIEBOJOPOAOB (PaCTBOPHUMOCTH), KAueCTBEHHBIX pEaKUIUN
YTJIEBOJOPOIOB Pa3IUYHBIX KiIaccoB (oOeciBeunBaHWE OpOMHOW WM HOJHON BOJBI,
pacTBopa TepMaHTaHaTa Kajus, B3aMMOJCHCTBHE alleTWICHa C aMMHAaYHBIM PacTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE 0OHAPYKEHHE YTIJIEpojia U BOJIOPOJia B OPraHUUYECKUX
BEIIECTBAX, MOJyUYeHUE ITHIICHA U U3YYCHHUE €T0 CBOMCTB, O3HAKOMIICHHE C KOJUICKIIUSIMHU
«Hedtb» u «Yromp», ¢ oOpa3lamu IJacTMacc, KaydyyKOB W PE3HWHBI, MOJACIUPOBAHUE
MOJIEKYJI YTJIEBOJOPOIOB U TaJOTEHIPOU3BOIHBIX YTIEBOIOPOIOB.

Kucopoaconep:kaimue oprannyeckue coeTMHeHHsI.

[IpenenpHble OMHOATOMHBIE cIUPTHL. CTpOeHHE MOJEKYJ (Ha MpUMepe METaHoda |
sTaHona). ['omonoruueckuit psg, oOmas Qopmyna, H30MepUs, HOMEHKIATypa U
kiaccudukarnus. Dusnueckne  CBOWCTBAa  MPEAETBHBIX  OJHOATOMHBIX  CITHPTOB.
BomopoaHbie CBA3M MEXIy MOJCKyJaMU CHUPTOB. XWMHUYECKHE CBONCTBA: PEAKIHH
3aMeIICHUs, JeTHApaTallii, OKHUCJICHWs, B3aWMMOJACHCTBHE C OpPraHWYEeCKHUMH H
HEOpraHM4ecKuMHU Kuciotamu. KadecTBeHHass peakiusi Ha OJHOATOMHBIE CIUPTHI.
JleificTBue 9TaHONa M MeETaHOJIa Ha oOpraHu3dM uenoBeka. CrocoObl MOTydeHUs u
NPUMEHEHHE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie »dupsl, HOMeHKIaTypa U u3zoMepusi. OcoOeHHOCTH (U3MYECKUX U
XUMHYECKUX CBOMCTB.

MHoroaToMHbIE CIUPTHI — TUIICHTJIUKONb U ruiepuH. Ousndyeckne u XUMUYECKUE
CBOICTBA: pEeaKIUU 3aMEIEHHUsI, B3aUMOJICHCTBHE C OPTAHUYECKUMHU U HEOPraHUYECKUMHU
KACTIOTaMH, Ka4yeCTBEHHAs peakIMs Ha MHOroaToOMHble CchupThl. lIpeacTtaBienue o
MEXaHU3ME peaKIui HyKiIeopwibHOro 3amerieHus. JlelcTBHMEe Ha OpraHm3M dYeJoBEKa.
CriocoObl OSTy4YeHUs ¥ IPUMEHEHNE MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbI, B3AUMHOE BJIHUSHHE THIPOKCOTPYIIBI M OCH30JIBHOTO
anpa. dusmueckue cpoiictBa QeHoma. OCOOCHHOCTH XWMHUYECKHX CBOMCTB (¢eHona.
KauectBennbie peakiuu Ha ¢eHon. Tokcumunocts ¢enona. CrnocoObl MOMydYeHUS U
npuMmeHeHue denona. GenondopmanbaeTuHas CMOA.

KapOoHunbHbIE COEMWHEHUS — aNbJICTHUIBI W KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIILHOM TPYMIIEL. [ OMOIOTHYecKHe PSAbl allbIETHI0B M KETOHOB, o0mIast popmyia,
M30Mepusi 1 HOMEHKIAaTypa. Ou3ndecKrue CBOMCTBA albJETHIOB U KETOHOB. XHUMHUYECCKUE
CBOWCTBA aJbJACTUIOB W KETOHOB: peakiuu mpucoennHeHns. OKHUCICHHUE albIeTHIOB,
KaueCTBEHHBIE PEaKINu Ha aimbAerubl. CrocOObI MONYYSHUSI M IPUMEHEHHE aJIbJICTHIOB
Y KETOHOB.

OnHOOCHOBHBIE TpeAeNbHbIe KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KHUCHOT. M3omepuss u HomeHkiatypa. Dusnueckue cBOMCTBa



OJTHOOCHOBHBIX MpEJEIbHbIX KapOOHOBBIX KHUCJIOT. BOAOpOAHBIE CBSI3U  MEXKIY
MOJEKyJIaMu KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakuus 3TepuUKaIg, peakKuu ¢ y4acTUEM YIJIEBOAOPOIHOrO pagukana. OcoOeHHOCTH
CBOICTB MypaBbUHOM KHUCIOTHL. IloHSATHE O NPOU3BOAHBIX KAPOOHOBBIX KHUCIOT —
CIOXHBIX 3¢pupax. Muoroobpasue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOMCTB
HEMpeJeabHbIX M apOMAaTHYECKUX KapOOHOBBIX KHUCIOT, JUKApOOHOBBIX KHUCIIOT,
TUAPOKCUKAPOOHOBBIX  KUCHIOT. IlpeAacTaButenu  BhICHIMX  KapOOHOBBIX  KHCIIOT:
CTeapuHOBas, MAJILMUTHUHOBAS, OJICMHOBAS, JUHOIE8As, TUHOAEeHO08as KUCIOThl. CrocoObl
MOJIYYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['omomornueckuit psg, obmas Qopmyna, H30OMEpHUS H
HOMeHKIaTypa. Ou3nyeckre U XMMUYECKUE CBOMCTBA: TUIPOJU3 B KUCIOW U IICIIOYHOU
cpene.

Kupsi. Crpoenue, pu3ndecKue 1 XMMUYECKUE CBOWCTBA KUPOB: TUIPOJIN3 B KUCIION
U menoyHou cpene. OCOOCHHOCTH CBOWCTB KUPOB, COAEPKAIIMX OCTATKH HEMPEACIIbHBIX
KUPHBIX KUCIIOT. JKUPHI B IPUPOJIE.

MpbL14 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

OO6mast xapakTepucThka yriaeBoaoB. Knaccudukanus yrieBoAoB (MOHO-, IHU- U
nonucaxapunipl).  MoHocaxapuabel:  TIIOKO3a,  (pykro3a,  rajakrosa, pubo3a,
nezokcupu6o3a. DusMueckue CBOWCTBA M HaxoXAeHHWE B mpupone. DOTOCUHTES.
XHWMHUYECKHE CBOICTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aNbIAETUAHON rpyMIl,
CIUPTOBOE M MOJIOYHOKHUCIOE OpoxeHue. I[IpuMeHeHue TIIOKO3bI, €€ 3HAaYeHUE B
KUZHENEATEIbHOCTH oOpranusMa. [lucaxapuael: caxapo3a, MaibTO3a U JIAKTO3a.
BoccranaBnuBaronme M HEBOCCTAaHABIMBAIOIIME Aucaxapuibl. ['Maponan3 aucaxapuios.
Haxoxnenune B mnpupone u npuMeHeHue. [lonucaxapuabl: Kpaxmall, IJIMKOTE€H H
nestono3a. CTpoeHne MakpoMOJIEKYJT KpaxMalia, TIIMKOT€HA U LEeJUTI0NI03bl. DU3nYecKue
CBOMCTBa KpaxMalla M UEJUI0JI03bl. XHWMHUYECKHE CBOMCTBAa Kpaxmaljia: THIPOJIU3,
KaueCTBEHHAas peakuuss ¢ HOAOM. XHMHUYECKHE CBOWCTBAa UEJUIIOIO3bI: THUIPOJIN3,
nosiyueHre 3(pupoB 1emnrono3bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJOKHAX (BHCKO3a,
alleTaTHBIN MIENK).

OKCNEpUMEHTAIIbHBIE ~ METOJAbl  HM3Y4YEHUs BEUIECTB M WX  [PEBpAILCHHI:
pPacTBOPUMOCTb PA3JIUYHBIX CIUPTOB B BOJI€, B3aUMOJAECHCTBHUE HTaHONA C HATPUEM,
OKHCJIEHHE HSTHJIOBOIO CHUPTAa B aibJeTH]l Ha pPACKAIEHHOW MEIHON MPOBOJIOKE,
OKHCJIEHHE HSTHJIOBOIO CHUpPTAa JIUXPOMATOM Kaius (BO3MOXKHO HCHOJIb30BAHHE
BHUJICOMATEPUATIOB), KAUYECTBEHHbIE pEAKUMU Ha anbAeruabl (C  TUIAPOKCUIOM
muammuHcepeopa(l) m rugpokcumom menu(ll)), peakmus TIUIEpHHA C THIPOKCHIOM
menu(ll), xumrueckue cBOICTBAa pacTBOpa YKCYCHOUM KHCIIOTHI, B3aUMOJECHCTBHE PacTBOpa
roko3bl ¢ rungpokcunom meau(ll), B3ammopnelicTBue kpaxmana € HMOJOM, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a7a4 1o TeMaMm «Crnupthl u (eHosb», «KapOOHOBBIE KHCIOTHI.
CnoxHbie 3UpBI».



A3oTcoep:kaniue OpraHudecKue coeJuHeHUs.

AMHHBI — OpraHUYecKue TMPOW3BOAHBIE ammuaka. Kiaccudukaius amMUHOB:
anudaTUyecKue M apoMaTUueCKue; MEpPBUYHbIC, BTOPUYHBbICE W TpeTU4Hble. CTpoeHue
MOJIEKYJ, oOmas QopMmyna, H30Mepus, HOMEHKJIAaTypa MU (U3UYECKUE CBOMCTBA.
XuUMHYEeCcKOe CBOMCTBa annpaTUueCKUX aMUHOB: OCHOBHBIC CBOMCTBA, aJKWJIMPOBAHUE,
B3aMMOJEHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOU KUCIOTOU. CONM aJIKUIIaMMOHUS.

AHWIMH — TpeACTaBUTENIb aMUHOB apoMaruueckoro psjga. CTpoeHuEe aHWIIMHA.
B3anmHOe BiusHHME TPYIN aTOMOB B MoJieKysie aHuinHa. OCOOCHHOCTH XUMHUYECKUX
cBoiicTB aHwiuHa. KadecTBeHHble peakuuu Ha aHuUIuH. CrnocoObl TOMY4YeHUS W
npuMeHeHne andaTtundeckux aMmuHoB. [lonyueHne aHuIMHA U3 HUTPOOEH30171a.

AmvunokucinoTel. Homenkmatypa u wuzomepusa. OTaenbHbIE MPEACTABUTEIIH O-
AMUHOKHCJIOT: TJMWIMH, ajaHuH. dusuueckue CBOWCTBA AMUHOKHUCIOT. XHUMHUYECKHE
CBOMCTBAa aMHMHOKHUCJIOT Kak amM(OTEpHBIX OpPraHUYECKUX COCAMHEHUM, peaKius
MOJIMKOHJACHCAIIUKM, O00pa30BaHWE TMENTUIHOM CBsA3U. bHOJOrHYecKOe 3HAYCHHE
aMUHOKHUCIIOT. CUHTE3 ¥ TUJIPOJIU3 TICTITU]IOB.

benku xak npuponHbpie nmoauMepsl. [lepBuyHas, BTOpuYHas U TpETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: THAPOJIN3, JCHATYpalltsl, KAUeCTBEHHbIE PeaKIuu
Ha OeJKH.

OKCIEpUMEHTAJIbHBIE METO/bl U3YUYEHUS BEILECTB U UX MPEBPAILLICHUI: paCTBOPEHUE
OelIKOB B BOJE, JeHATypalus OeJKOB IMpU HArpeBaHMM, LIBETHbIE pEaKklMud Ha OelKw,
pelIeHne SKCIEPUMEHTAJbHBIX 3a/lad M0 TeMaM «A30TCOAEpKalllue OpPraHuYEeCKHe
coeuHeHUs» U «Pacro3HaBaHHe OPraHUYECKUX COCTUHEHUIN».

BricokomoJieKyJIIpHbIE COeIMHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEpPU3AlUU, CPEAHSS MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MNOJMMEpHU3alus U
MOJINKOHAEHCALUS.

[lonumepHble  MaTepHAIbL. [InactMaccel  (MOJNMATHIICH,  MOJHUIPOIHIIEH,
MOJIMBUHUWIXJIOPU/I, MOJIUCTUPOII, MOJIMMETUIMETAKPUIIAT, MOJIMKapOOHATHI,
noymdTUIeHTepedTanar). Ytunusamnus u nepepadoTka miacTUuka.

DnacToMephl: HATypajJbHbIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOTPEHOBBIN, U30IIPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HarypanbpHble (XJIOMOK, MIEPCTh, IIENK), HCKYCCTBEHHbIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIlPOH U JIaBCaH).

[lonumepsl crnenuanbHOTO Ha3HaueHus (TedJioH, KeBiap, 3JIEKTPONPOBOASIIUE
MOJIUMEPBI, OMOpa3araeMble MOJTUMEPHI).

OKCNEpUMEHTAJIbHBIE ~ METOJABbl  M3Y4YEHUS BEUIECTB M HUX  MPEBPAILCHUI:
O3HAKOMJICHHME C 00pa3uaMu NPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, ILJIaCTMAcC,



Kay4yKOB, pEIlIeHHE SKCIIEPUMEHTAIBHBIX 3a7au 1Mo TeMe «Pacmo3HaBaHuWe IiacTMacce u
BOJIOKOH.

Pacu€rHble 3anaum.

Haxoxnenne MojexynsspHOU (OPMYIBI OPraHUYECKOTO COEAMHEHHUS 0 MAacCOBBIM
JOJSIM DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HAaXOXJACHHE MOJICKYJSPHOH (HOPMYIIBI
OpraHUYecKOro COoelIMHEeHHsI Mo Macce (00bEMY) MPOAYKTOB CropaHuUs, MO KOJUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH U/WIIA UCXOIHBIX BEIIECTB, YCTAHOBIICHUE
CTPYKTYpHOU (DOPMYJIBI OPraHUYECKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWCTB
WIA CIOCOOOB TIONYYEHUS, OTMpeJeNieHHe oMU BBIXOAAa TPOAYKTAa PEAKIUH OT
TEOPETHUECKHA BO3MOYKHOTO.

MeXnpeaMeTHBIE CBSI3H.

Peanmzanusi MeXnpeaIMETHBIX CBSI3€H NpPH W3YYCHHH OpraHMYeckod xumuu B 10
KJacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHWE KakK OOIIMX eCTeCTBEHHO-HAYIHBIX
NOHATUH, TaK W TOHITHHA, TMPUHATHIX B OTACIHHBIX IMPEAMETaX €CTCCTBCHHO-HAYYHOTO
IUKITA.

OOmue ecTecTBEeHHO-HAYYHBIC TIOHSATHS: IBJICHUE, HAYYHBIH (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIN3, CHHTE3, K1accuukars, HaOIroAeHre, U3MEPEHHE, SIKCIIEPUMEHT, MOJIEb,
MO/JIEIMPOBAHHUE.

dusuka: mMarepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJa, SHEPreTHUYECKUI
YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHHUE BEIIECTBA, (HU3HUECKUE
BEJIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTb, SHEPTHUS, Macca.

buonorusa:  knerka,  OpraHusM, JKocuctema, Ouocdepa,  MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPOMHBIM M TeTepoTpOdHBIA THN MHTaHUSA, OpPOKCHHE,
(doTocuHTe3, ApIXaHUE, OCIKH, YTIEBOIbI, KUPbI, HyKJIE€UHOBbIE KUCIOTHI, (PEPMEHTHI.

['eorpa¢usi: mose3Hble HCKOMAEMBbIE, TOIIIIUBO.

TexHonorusi: nuIEBblE NPOAYKTHI, OCHOBBI PAIMOHAIBHOIO MHUTAHUS, MOIOLIUE
CpEICTBa, MaTEpPHaJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.






IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUSA TTPOI'PAMMEI 110 XMMHUHN HA
YIUIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDI

B cooTBeTCTBUM ¢ CHUCTEMHO-JEATEILHOCTHBIM TMOJIXOJIOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeIMeTa «XHUMUS» HAa YPOBHE CpPEHEro OOIIero
o0pa3oBaHUsl BBIJCICHBI CICAYIONIME COCTABJISAIONINE: OCO3HAHUE OO0YYaroIUMUCS
POCCUHCKOM  TpakAaHCKOW  WJEGHTHUYHOCTH, TOTOBHOCTH K  CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH UM CaMOOIPENENICHUI0; HaJIu4Yhe MOTHBAllUM K OOyYEeHHUIO;
TOTOBHOCTh U CITIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJCTBOBATLCS MPUHSATHIMU B OOIIECTBE
npaBUjJaMd W HOPMAaMHU T[IOBEJCHUS;, HaJW4YUe IPABOCO3HAHUS, HKOJIOTHUUECKOMN
KYJbTYPbI; CIIOCOOHOCTh CTABUTH 1IEJIM U CTPOUTH KU3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE  pe3yJbTaThl  OCBOGHUS  mpeaMeTa  «XUMHUS»  OTPaKaroT
c(hOpMUPOBAHHOCTh  ONBbITA  TMO3HABATCIBHOM W  MPAKTUYECKOW  JEATCIBHOCTH
o0ydJaromuxcs B Mpolecce peayin3aliui 00pa3oBaTeIbHOM JICSITEIIHHOCTH.

JIM4HOCTHBIE  pe3yJbTaThl  OCBOGHUS  mpeaMmeTa  «XUMHUS»  OTPaXKaroT
c(hOpMUPOBAHHOCTh  ONBbITA  TMO3HABATCIBHOM W  TMPAKTUYECKOW  JEATEIBHOCTH
oOydJaromuxcs B MpoIiecce pealn3aluu 00pa3oBaTeIbHON IESITEILHOCTH, B TOM YHCIIE B
YacTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HAHUS OOYYAIOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOsS3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOMOPSIKY;

MPEJCTABJICHUS O COIMANIbHBIX HOPMAaX U MpaBUJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM IEATEIIBHOCTH IIPU CO3JaHUU YYEOHBIX
IIPOCKTOB, PEIICHUH YYEOHBIX W ITO3HABATEIBHBIX 3a/a4, BBITIOJTHEHUH XUMHUUYECKUX
AKCIIEpPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY M apTyMEHTHI
TPYTUX TPH aHAIA3E Pa3IMYHBIX BUJ0B YICOHOM NESITEIHHOCTH,

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

IIECHHOCTHOT'O  OTHOIIEHWS K HCTOPUYECKOMY W  HAYYHOMY  HACJEIUIO
OTECUYSCTBEHHON XMMUM;

YBOKCHHS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHM U  IMPAKTHICCKOTO
MIPUJIOKEHUS] XUMHUH, OCO3HAHUS TOTO, YTO JaHHbIE HAYKU €CTh PE3YJbTaT IJIUTEIbHBIX
HaOJII0/ICHUH, KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX ITOMCKOB, MIOCTOSTHHOTO TPyAa YYEHBIX
Y MPAKTHUKOB;

WHTEpeca W IMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHHH U TOCICIYIOIIEM aHAIU3e
MH(pOPMALIMH O TIEPEOBBIX JOCTHKEHHUAX COBPEMEHHON OTEUECTBECHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:



HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTU OIICHUBATh CUTYalldH, CBA3AHHBIC C XUMUYECKUMU SIBICHUAMH, U
MIPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEIECHUE U MOCTYIIKA CBOMX TOBAPUIIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB,;

4) dpopMupoBaHus KYJbTYPbI 310POBbA:

MOHUMAaHUS [IEHHOCTEW 310pOBOro U Oe30macHOro oopasza >kM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U ICUXHUUYECKOMY
310pOBBIO;

coONtoIcHUsT TpaBWwi 0€30MacHOTO OOpalieHusT ¢ BelleCTBAMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOU NESITEIHHOCTH;

MOHUMAaHHUSI [IEHHOCTU TMPaBWJI UHAUBUIYATbHOTO M KOJJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIIUSX, YTPOXKAIOIINUX 3I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUS TIOCIEJCTBUM ¥ HENPUITHS BPEIHBIX MPUBBIUCK (YIOTpPEOJIICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIEA0BATENbCKON e TEILHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUJIAX JESITEIILHOCTH;

YCTAHOBKM HAa AaKTUBHOE YYAaCTHE B PEUICHUU NPAKTUYECKUX 3aJad COLUAJIbHOU
HAIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEepeca K MPAKTUYECKOMY HU3YUYEHUIO Tpodeccuil pa3TuyHoro poja, B TOM YUCIe
Ha OCHOBE MIPUMEHEHHUS TPEAMETHBIX 3HAaHUI 110 XUMHUH;

YBaXXEHUS K TPYLY, JIOISAM TpyJAa U pe3yJibTaTaM TPYJIOBOW JNEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHIWBUYAJIbHOW TPAaeKTOPUU OOpa3oBaHUA,
Oynymieit mpodeccun W peaym3allid COOCTBEHHBIX KU3HEHHBIX INIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XWMHUH, WHTEPECOB U MOTPEeOHOCTEH
00111eCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH  II€JIeCOOOpPAa3HOTO0 OTHOIICHHS K TPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHHMS )KM3HU HA 3E€MIIE;

MOHUMAaHHS  TJO00AJIBHOTO  XapakTepa HJKOJOTMYECKHX MpoOJieM,  BIHSHUSA
AKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIbHOM CpEbl;

OCO3HAHUS HEOOXOIMMOCTH HCHOJb30BAHUS JIOCTUHKEHUW XUMUU JJISl PELICHUS
BOIIPOCOB PAIMOHAIBHOTO MIPUPOJIONIOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JECUCTBUH, MPUHOCAIIUX BPEI OKPYXKAIOMIEH MNPUPOTHOU
cpeie, yMEHUsS NPOTHO3UPOBATh HEOJArONMPUSATHBIE 3KOJIOTHYECKHE MOCIECTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJIM4Msg PA3BUTOTO SKOJOTUYECKOIO MBILUIEHHUS, HSKOJIOTHYECKOM KYJIbTYpHI,
OMbITa JAESATENBHOCTH SKOJOTMYECKOM HAIMpaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
MMU B TO3HABATEJIbHOMW, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UJEOJIOTMHU XeMO(poOuH;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33pPEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAyKU U
OOLIECTBEHHOM MPaKTUKU;

MOHUMAaHUS CrieHU(PUKA XMMUM KaK HAyKH, OCO3HAHUS €€ pojiu B (HOPMHUPOBAHUU
PAlMOHAILHOTO HAay4YHOTO MBILIUICHUS, CO3JaHUU LEJIOCTHOTO MpEACTaBICHHUS 00
OKpYXalollleM MHUpPE KaK O €IUWHCTBE MPUPOJAbl U YEJOBEKa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEN U peleHruH NpoodJieM COXpaHEHUs PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU ISl COBPEMEHHON LIUBUIIU3AINU: B €€
I'YMaHUCTUYECKOW HAIMpaBiIC€HHOCTH W BAaXXHOM POJM B CO3JaHUU HOBOUM 0a3bl
MaTepUAIbHON KYJIbTYPhI, B PELICHUU TJIOOAIBHBIX NMPOOJIEM YCTOWYMBOIO Pa3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIIEBON M IKOJOTMYECKON O€30MaCHOCTH,
B pPa3BUTUU MEAMIMHBI, O0ECIEUEHUU YCIOBUN YCIEIIHOTO TpyAa U IKOJIOTHYECKU
KOM(DOPTHOM KU3HU KAKJOTO 4jieHa 00IeCcTBa;

€CTECTBEHHO-HAYYHON TI'PAMOTHOCTH: NMOHUMAHHMS CYIIHOCTA METOJOB IO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH UCIIOJIb30BaTh MOJIydaeMbie
3HAHMS JUIsl aHadu3a U OOBSICHEHUS SIBICHHM OKPYXKAIOIIEr0 MUpa U MPOUCXOAIIUX B
HEM HU3MEHEHHH, yMeHHus JeiaThb OOOCHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HAYYHBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C IEJIbI0 MOTYUYEHHUsI JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIOIb30BaTh XMMHUYECKUE 3HAHUS NJIsi PElICHUs
npo0JieM B peajbHBIX KU3HEHHBIX CUTYaIUAX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENBCKON €SI TENBHOCTH;

TOTOBHOCTH M CTIIOCOOHOCTH K HENIPEPHIBHOMY OOPa30BaHHUIO U CaMOOOPa30BaHMIO,
K aKTUBHOMY IOJIyYEHHUIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBUHU C >KHU3HCHHBIMU
MOTPEOHOCTIMU;

MHTEpECa K OCOOCHHOCTSAM TpyAa B pasIuyHbIX cdepax mnpodeccuoHambHOM
NESATENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yJbTaThl OCBOCHHSI TMPOTPAMMBI M0 XUMHUU Ha YpPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HAYUMBIC TUTST dbopmupoBaHUs MHUPOBO33PECHUS oOydJarommxcs
MEXIUCITUTUTMHAPHBIE  (MEXKIPEAMETHBIC) OOIICHAYYHBIC TMOHSATHS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CHEIUPUKY METOJIOB IMO3HAHWS, UCITOIH3YEMBbIX
B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHs, SBJICHHUE, MPOIECC, CUCTEMA,



Hay4HbI (DaKT, IPUHLIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCIEIO0BAHUE,
HaOIIoIeHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIE Yy4YeOHble JIelcTBHsS (IIO3HABaTEIbHbIE, KOMMYHUKATHBHbIE,
peryisTUBHBIE), oOecneunBaroue (popMupoBaHHe (PYHKUMOHATIBHON TI'PaMOTHOCTH M
COLIMAJIBHOM KOMIIETEHIIMU 00Yy4aroInXCs;

CIIOCOOHOCTh 00YYAIOLIUMXCSl HCIOJb30BATh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAJbHbIE YUeOHbIEC ACHCTBUS B MO3HABATEIBHOU U
COLMAJIBHOM IIPAKTHUKE.

MeranpenMeTHbIE pe3ysIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YYEOHBIMU
NO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUIMH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA

1) 0a30BbIe JJOrHYeCKHe eHCTBHS:

CaMOCTOSITEILHO (HOPMYITUPOBATh U AKTyaJU3HPOBATH MPOoOJEeMy, paccMaTpPUBATh
€€ BCECTOPOHHE;

ONpPEeAEsATh e ACATEIIbHOCTH, 33/1aBasl MapaMeTpbl U KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTb PE3YJIbTAThI JESITEIBHOCTU C TOCTABICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MIPU OCBOCHUU 3HAHUU MPUEMBI JTJOTMUYECKOTO MBIIUICHUS: BBIACISATh
XapakTepHbIE TPU3HAKK TOHITUM M YCTAHABIMBATH HUX B3aMMOCBS3b, HUCIOJIb30BaTh
COOTBETCTBYIOIIIUE MOHSITHUS JIsl OOBSICHEHUS OTIEIbHBIX (PAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAaHMS W KPUTEPHUHU [JIs KiIacCH(PUKAIMKM BEIIECTB U XUMHYECKUX
peaKiuu;

yCTaHaBJIMBATh MPUUUHHO-CJIEJCTBEHHBIC CBSA3U MEXAY U3y4a€MbIMH SBJICHUIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUA (MHIYKTUBHbBIC, JACAYKTHUBHBIC, IO aHAJIOTHM),
BBIBJISITH 3aKOHOMEPHOCTA W  TPOTHUBOPEUMS] B PACCMATPUBAEMBIX  SABJICHUSX,
(dbopMyITUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATh B TPOIECCE TIMO3HAHMUS HCIOJb3yEeMble B XHMHUU CHMBOJUYECKUE
(3HaKOBBIC) MOJICTH, MPEOOPa30BBIBATH MOACIBHBIC TIPEACTABICHUS — XUMHYCCKUN 3HAK
(cumMBOJI) 3JE€MEHTa, XUMHUYecKas (GopMysia, ypaBHECHHE XUMHUUYECKOW pEaKIud — IpH
pellIeHUH YYeOHBIX IO3HABAaTEIbHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSATh Ha3BaHHBIC
MOJICJIbHBIE MPEICTABICHUSA ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIIEA0BATEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKHUX PEAKIIUN;

dbopMyITHpoOBaTh LEIW W 3aJa49M HMCCIICIOBAHUS, HCIIOIH30BaTh IOCTABICHHBIC U
CaMOCTOSITEILHO C(OPMYITMPOBAaHHBIE BOIPOCH B KAa4eCTBE MHCTPYMEHTA IMO3HAHUS M
OCHOBBI Il (POPMHUPOBAHMS THUIIOTE3bI MO IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXJICHU;

BJIAJIETh HABBIKAMHU CAMOCTOSITEJILHOTO TJIAHUPOBAHUS U MIPOBEACHUS YUYCHUYECKUX
AKCHEPUMEHTOB, COBEPUICHCTBOBaTh YMEHMsS HaOJ0aTh 3a XOJIOM Ipollecca,



CaMOCTOSITEJIbHO TPOrHO3UPOBATH €ro pe3ysbrar, (QopMyIupoBaTh O0O00OIIEHUS U
BBIBOJIBI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIENOBAaHUS, COCTABIATH
000CHOBaHHBIN OTUYET O MpoJEIaHHON paboTe;

MPUOOPETATh ONBIT YUEHUYECKON HCCIIEOBATENBCKOM M MPOESKTHOM NeATEIbHOCTH,
MPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBLHOMY MOUCKY METOJI0B PELICHUS
MIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJ0B IIO3HAHUS.

3) pabora ¢ unpopManmeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX MCTOYHMKAX MHGPOpMALMKU (HAYYHO-TIOMYJIApHas
JIUTepaTypa XUMHUYECKOTO COJIepKaHMs, CHpaBOYHBIE MocoOus, pecypchl MHTepHeTa),
aHANIM3UPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (POPM NpPEICTaBICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HEIIPOTUBOPEUYUBOCTB;

(GopMynHpOBaTH 3aMPOCHl U MPUMEHSThH Pa3IMYHbIE METObI MIPHU MOUCKE U OTOOpE
uH(OpMaIIK, HEOOXOAUMOM JIJIsl BBITIOJHEHUS YY€OHBIX 3a/1a4 ONpeeEHHOr0 TUTIA;

npuoOpeTaTb  OMBIT  HCHONBb30BAaHUA  MH(OPMAIMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTUH U PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJbHYIO (QOpMYy TMpeACTaBICHHUS WHGOpMAIUU
(cxembl, rpaduKH, TUArpaMMbl, TAOJIULIbI, PUCYHKHU U APYTHE);

UCMOJIb30BaTh HAayUHbIM fA3BIK B KAayeCTBE CPEACTBA MpH paboTe ¢ XUMUYECKOU
UH(pOpMaLel: IPUMEHATh MEXIIpeIMETHbIE ((PU3NUECKHUEe U MaTeMaTUUeCKHUEe) 3HAKU U
CUMBOJIBI, (POpMYJIbI, a00pEBUATYphl, HOMEHKIIATYPY;

UCIIOJIB30BATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAITISAJHOCTH.
KoMMmyHHKaTHBHBIC YHHBEpPCAJIbHBIC YUeOHbIE AeiiCTBUA:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBbI B XOJ€ AUAJIOTA H/WIIH
JTIMCKYCCHH, BBICKA3bIBATh U, (POPMYITHPOBATH CBOU MPEIOKECHHIS OTHOCUTEIIHHO
BBITIOJIHEHUS MPEAJI0KEHHOM 3a1a4H;

BBICTYIIaTh C IIpPe3CHTAIMeld pe3y/IbTaTOB II03HABATEIBHON JCATCIBHOCTH,
MOJIYYCHHBIX CaMOCTOSATEIBHO WM COBMECTHO CO CBEPCTHHKAMHU IIPU BBIIOJHCHUU
XHMHYECKOT0 JKCIIEPUMEHTa, MPAKTHUYECCKOW pabOThl MO MCCICJOBAHUIO CBOMCTB
M3y4acMbIX BEILECTB, peaju3allMM yd4eOHOro IpoeKkTa, U (HOPMYIUPOBATh BBIBOABI IO
pe3ysibTaTaM MPOBEAEHHBIX HCCIACAOBAHUN MYyTEM COIJIACOBAHMS MO3MIMH B X0Je
00CyXeHUS 1 OOMEHA MHEHHUSMH.

PeryasiTuBHBIC YHHUBepPCaJbHbIC Y4eOHbIE 1eHCTBUSA:

CaMOCTOSITEIbHO  IUIAHUPOBaTh M OCYLIECTBJISTH CBOK  IO3HABATEIIBHYIO
NEATENbHOCTh, OmNpeaensiss €€ LeaM U 3aJayd, KOHTPOJIMPOBaTb W MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATH MpPEAJiaraeMblii aJITOPUTM JIEUCTBUN NIPU BBIMOJIHEHUU



y4eOHBIX W UCCIEIOBAaTEIbCKUX 3a]lay, BbIOMpaTh Haubosnee 3(PPeKTUBHBIA COCOO UX
pelIeHus ¢ YY4ETOM MOITYyUYEHHUS] HOBBIX 3HAHUM O BELIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJISITh CAaMOKOHTPOJb JACSITENbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

INMPEAMETHBIE PE3YJIBTATbHI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS IMPOTPAMMBI 0 XHMHUU Ha YIIyOJIEHHOM
YpPOBHE Ha YypOBHE CpeaHEro oOIIero o0pa3oBaHHs BKIIOYAIOT crenuduyeckue s
y4eOHOro mpeaMera «XHWMHs» HaydHbIE 3HAHWSA, YMEHHS W CIOCOOBI ACHCTBUH TIO
OCBOCHHIO, HMHTEPIpPETAMM W TPEOOPa30BaHUIO 3HAHUM, BHJBI JICSITCIBHOCTH II0
MIOJTYYCHHUIO HOBOT'O 3HAHUS W MIPUMEHEHUIO 3HAHUH B PA3IMYHBIX YICOHBIX CUTYAIIHSX, a
TaK)Ke B PEalbHBIX JKU3HCHHBIX CHUTYAIUsX, CBSI3aHHBIX C XuMHUeH. B mporpamme mo
XHUMHH TIPEIMETHBIC Pe3yIbTaThl MIPEACTABICHBI 110 TOJaM U3YYCHHSI.

10 KJIACC

[TpenmeTHBIC Pe3yNbTaThl OCBOCHHS Kypca «OpraHndeckas XUMUs» OTPaXkaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: 0 MECTE M 3HAYCHHHM OPTaHUYECKOW XUMHUHU B
CHUCTEME CCTCCTBECHHBIX HAayK W €€ pOJM B OOCCICYCHHHM YCTOMYHMBOTO pPa3BUTHS
YeJioBeUYeCTBA B PEIICHUU MPOOJIeM HKOJOTHUECKOW, IHEPreTHYEeCKONW W MHIINEeBOMN
0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB DJHEPTHHM, B OOECIEUYCHUH PalMOHAIBHOIO IPUPOJIONOIL30BaHUS, B
dbopMuUpPOBaHUY MHUPOBO33PEHHUS M OOIICH KyJbTYpPhI YEIOBEKA, a TAKXKE DKOJIOTHUCCKH
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIAJICHUE CHCTEMON XUMHUUYECKUX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIIOIATAIOIIUE
HOHSATHSA — XUMHUYECKHH 3JIEMEHT, aTOM, SIPO M SJIEKTPOHHAsA 000j104YKa aToMa, S-, p-, d-
aTOMHBIC OpPOWTANIM, OCHOBHOE W BO30YXKIAEHHOE COCTOSHMS aToMa, THOPHIM3AIINS
ATOMHBIX OpOHTaNeH, MOH, MOJIEKYJia, BAJIGHTHOCTb, JIEKTPOOTPHUIATEIILHOCTh, CTCIICHD
OKHCJICHUS, XUMHUYECKas CBSA3b, MOJIb, MOJISIPHAST Macca, MOJISIPHBIA 00BEM, YTIICPOTHBIN
ckener, (DyHKIMOHAJIbHAs TPYNIA, paguKall, CTPYKTYpHBIC (GopMyibl (pa3BEPHYTEHIE,
COKpaméHHbIC, CKEJICTHBIC), H30MEPHS  CTPYKTYpHas ©  IPOCTPAHCTBEHHAS
(reoMeTpuueckas, ONTHYECKas), H30MEPhl, TOMOJIOTHYCCKHH  psJ, TOMOJIOTH,
YTJICBOJIOPOJIBI, KHUCIOPOI- U a30TCOJACPIKAIINE OPTraHUYECKUE COCIMHEHHUS, MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJISPHBIC COCIWHCHHS; TCOPHH, 3aKOHBI
(nepuonuueckuit 3akoH [{. . MenaeneeBa, Teopusi CTpOEHUSI OPraHUYECKUX BEIIECTB A.
M. BytiepoBa, 3aKOH COXpaHEHHS MacChl BEIICCTB, 3aKOH COXPAHCHUS W MPEBPAICHUS
SHEPIUH NP XUMHYCCKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYCCKHUIN S3bIK XMMUH,
MHPOBO33PCHUYCCKHE 3HAHHWSA, JICXKAIlUe B OCHOBE IIOHHMMAaHHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SBJICHHUH; IPEICTABICHUS O MEXaHH3MaxX XHUMHYECKUX
peaKIui, TePMOAUHAMHUYCCKUX W KHHETHYECKHX 3aKOHOMEPHOCTSIX MX IPOTECKaHHUS, O
B3aMMHOM BIIMSSHUM aTOMOB M TPYIIl aTOMOB B MoJIeKyJdaxX (MHIYKTHBHBIH U



Me3oMmepHbi 3 dekThl, opueHtantel | u |l pona); ¢akTomorudeckue CBeICHUSI O
CBOMCTBaX, COCTaBe, TOJYYEHUM U OE€30MaCHOM HCMOJIb30BAaHUU BAXKHEUIIUX
OpraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOW JEATEIIbHOCTH YeJIOBEKa, OOLIUX
HAay4YHBIX MPUHIMNAX XMMHYECKOTO TMPOM3BOJACTBA (HAa TMpuUMepe MPOU3BOJICTBA
MeTaHoJa, iepepadboTku HeTH);

c(hOpMUPOBAHHOCTh YMEHMI: BBISIBIATh XapaKTEpPHbIC MPU3HAKU TOHSATHUH,
yCTaHABJIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIIUE TMOHSATHUS TIPU
OIMCAaHUU COCTABA, CTPOEHHUS U CBOWCTB OPTaHUYECKUX COCTMHEHUM;

c(hOpMUPOBAHHOCTHh YMEHHUIA:

UCIIOJIB30BaTh XMMHUYECKYH) CHMBOJIUKY JUJISI COCTABJICHUS MOJEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIMIEHHBIX U CKEJIETHBIX) (POpMyT OpraHUYeCcKUx
BEIIECTB;

COCTaBJISITh YPAaBHEHMS XHUMHUYECKHX PEaKIMid U PACKPhIBATh HX CYIIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI MOCPEJACTBOM COCTABJICHHS JIEKTPOHHOTO
OamaHca ITUX peakiuid, peakIuidi MOHHOTO0 OOMEHa MyTEM COCTABIEHUS WX IOJHBIX U
COKpAaIIEHHbIX HOHHBIX YPaBHEHUI;

U3rOTaBIMBATh MOJCIM MOJIEKYJl OPraHMYECKHUX BEIIECTB JJIs WJUTIOCTpPAIUA UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS,

c(hOpMHPOBAHHOCTh YMEHHUN: yCTaHABIMBATh MPUHAJICKHOCTh HM3YYEHHBIX
OpraHMYeCKUX BEIIECTB MO MUX COCTaBY M CTPOCHUIO K OINpPEACIEHHOMY KilacCy/TpyIine
COCIMHEHUHN, JaBaTh MM Ha3BaHUs Mo cucrteMmarndeckoi HomeHkiatype (IUPAC) u
OPUBOAUTH TPUBHUAJIBHBIE HA3BaHMS IS OTIAEIBHBIX IPEICTABUTENIEH OpPraHUYECKUX
BEIIECTB  (3TWJIEH, alleTWJIEH, TOJYOJ, TJIMIEPUH, OTHICHIJIUKOIb, (EHOI,
dbopManpaerun, areTanbIerua, AaneToH, MypaBbUHAas KHUCJIOTa, YKCYCHash KHUCJIOTA,
CTEapUHOBAs, OJICMHOBAs, MAJIbBMUTUHOBAS KUCJIOTHI, TJULWH, QJIaHUH, MaJlbTO3a,
bpyKTO3a, aHUIIUH, JUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOII U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUS OMPENETATh BUJI XUMUUYECKOW CBSI3U B OPraHUYECKUX
COEIMHEHUAX (KOBAJICHTHAS U MOHHAA CBS3b, G- U M-CBSA3b, BOAOPOAHAS CBSI3b);

chOpPMHPOBAHHOCTh ~ yYMEHHSI  MPUMEHSTH  TOJOXKEHHUS TEOPHH  CTPOCHUS
oprannyeckux BemectB A. M. byrmiepoBa 1 OOBSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS,

c(hOpMHPOBAHHOCTh YMEHHUW XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (PU3NUYECKHE U
XUMUYECKHE CBOMCTBA THUMUYHBIX MPEACTABUTENICH PA3IMUHBIX KIACCOB OPraHHYECKUX
BEILIECTB: AJIKAHOB, IMKIOAJIKAHOB, AJKEHOB, aJKaJWE€HOB, aJKHHOB, ApOMaTHYECKUX
YIJIEBOJIOPOJIOB, CIUPTOB, albJETHJIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U
CIOHBIX 3(QUPOB, >XUPOB, HUTPOCOECJUHEHHI M AaMUHOB, aAMHHOKHCIOT, OEJIKOB,
YIJIE€BOJOB (MOHO-, JHM- M MOJUCAaXapuA0B), WLIIOCTPUPOBATh TE€HETUYECKYIO CBS3b
MEXJy HHUMHU  YPaBHEHUSIMH  COOTBETCTBYIOIIMX  XHMHUUYECKHUX  peakuuid ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;



c(hOpMUPOBAHHOCTb YMEHUsSI MOJATBEPK/IaTh HA KOHKPETHBIX MPUMEpax XapakTep
3aBUCUMOCTU PEAKIIMOHHON CIMOCOOHOCTH OPraHMYECKHX COEJUHEHHI OT KPaTHOCTH U
TUIA KOBAJICHTHOM CBSI3U (G- U TM-CBSI31), B3aUMHOTO BJIUSIHUSI aTOMOB U TPYII aTOMOB B
MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO ChIPhS
(HedTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI €ro mMepepadoTKH U MPAKTUYECKOE
MIPUMEHEHHE TIPOIYKTOB NMEepepadOTKH;

c(hOpMUPOBAHHOCTb BJIAJCHUS CUCTEMOMN 3HAHHUI O €CTeCTBEHHO-HAYYHBIX METOAaX
MO3HAaHUS — HAOJIOJICHUH, U3MEPEHHUH, MOJICTIMPOBAHUM, SKCIIEPUMEHTE (peajbHOM U
MBICJICHHOM) 1 YMEHUS IPUMEHSITh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh yMEHHUSI TPUMEHSITH OCHOBHBIE OINEpPAIlUU MBICIUTEIHHOM
NEeATeIbHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, O0O00O0IIeHHe, CHUCTeMaTH3aIINIo,
BBISIBJICHHE TPUYMHHO-CJICICTBEHHBIX CBSI3¢M — ISl M3Y4YEHUsT CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATh B3aMMOCBS3h XHUMHUYECKHX 3HAHUU C
MOHATUSMH M TPEJICTABICHUSIMUA JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS Oojee
OCO3HAHHOT'O TOHHUMAHUS CYIIHOCTH MaTepUaIbHOTO E€IWHCTBA MHUpPA, HCIOJIb30BaTh
CHUCTEMHBIC 3HAHHUS IO OPTraHUYECKON XUMHH JJIsi OOBSICHEHHUS M IMPOTHO3UPOBAHMUSI
SIBJIEHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHH: MPOBOJIUTH PAacU€Thl MO XUMHYECKUM GopMmysiaM U
YpaBHEHUSM XUMHYECKHUX PEAKIMA C HCIOJIb30BaHHEM (PU3MYECKUX BEIUYWH (Macca,
00BbEM Ta30B, KOJUUYECTBO BEIIECTBA), XapaKTEPU3YIOIMINX BEIIECTBA C KOJUUECTBEHHOM
CTOPOHBI: Pacy€Thl MO HAXOXKICHUIO XUMHUYECKOW (hOPMYJIBI BEIIECTBA IO HW3BECTHBIM
MAaCCOBBIM  JIOJISIM XUMHUUYECKMX DJIEMEHTOB, TMPOAYKTaM CropaHusi, IIJIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: IMPOTHO3WPOBATh, AHAIM3UPOBATH M OIICHUBATH C
MO3UIIMA KOJOTHYECKOM 0e30MacHOCTH IOCICACTBUS OBITOBOM W IPOM3BOJCTBEHHOMN
NEATeIbHOCTH  YEJIOBEKa, CBSA3aHHOM C TepepabOTKOW BEIIECTB, HCIIOIb30BaTh
MOJy4YCHHBbIE 3HAHUA [JI1 TPUHATHS TPaAMOTHBIX pPEHIEHUM MNpoOJieM B CHUTYaIMSX,
CBSI3aHHBIX C XUMHECH;

c(hOpMUPOBAHHOCTh YMCHHH: CaMOCTOSTEIBHO IUIAHUPOBATH W IPOBOJHTH
XUMHUYECKUM SKCIEPUMEHT (TIOJIyYeHHE M HU3y4YEHHE CBOMCTB OPTraHMYECKUX BEIIECTB,
Ka4eCTBEHHBIE PEAKIIUM YTJIEBOJOPOJOB PA3TUUYHBIX KJIACCOB M KHCIOPOJCOACPKAIIUX
OpPraHMYEeCKUX BEIIECTB, PEIIEHHE HKCIEPUMEHTAIBbHBIX 3a/Jady IO Pacro3HaBaHUIO
OpraHWYeCKUX BEMIECTB) C COOJIOJICHWEM TIpaBHJI 0Oe€30MMacHOro oOpameHust ¢
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OPYIOBaHHEM, (DOPMYIHPOBATH IIEIb HCCIICIOBAHUS,
MPEJICTaBIsATh B Pa3IMYHON (opme pe3ynbTaThl SKCIEPUMEHTA, aHAJW3HUPOBAThH U
OIIEHUBATh MX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTb YMEHHUIA:



coONI0aTh MpaBUJIa 3KOJOTMYECKH 11eJ1eco00pa3HOro MNOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B ILEJNSIX COXPAHEHHsS CBOETO 3J0pPOBbs, OKPYXKAIOIIEH
IIPUPOIHON Cpelbl U JOCTIIKEHUA €€ YCTOMYUBOIO Pa3BUTHS;

OCO3HaBaThb ONACHOCTh TOKCHUYECKOIO JCHCTBHS HA JKMBBIE OpPraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEILIECTB, MOHMMAas cMbIch nokazarens [1IK;

aHAIM3UPOBATH 1EJIECO00Pa3HOCTh NPUMEHEHUsT OpPraHUYeCKUX BEUIECTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHMS PUCK-TI0JIb34;

cOPMHPOBAHHOCTh ~ YMEHUW:  OCYHIECTBIATh  LIEJCHANpPAaBICHHBIM  MOMCK
XUMHYECKOM HHGOpMALMK B Pa3jIMYHbIX HCTOYHHUKAX (HayyHas W ydyeOHO-HaydHas
IuTeparypa, CpeacTBa MaccoBoil uHpopmauuu, MHTepHEeT M Apyrue), KpUTUUYECKU
aHANIM3UPOBATh XMMHUYECKYI0 HH(OpMalUio, nepepadarbiBaTh €€ W HUCIMOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoasubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOCHHUSI OPTaHUYECKUX COCTMHEHUH A. M. 8 0 0
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
[IpenenbHbIE YrI€BOIOPOIbI — allKaHBI,
21 pen yr Aopoa 5 0 0
LUKIIOAJIKaHbI
HenpenenbHble yrieBoa0pO/Ibl: alKEHBI,
2.2 PeA YHIEROAOPOA 14 0 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8 0 0
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4 0 0
' nepepaboTKa
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1 0
Utoro mno pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11
3.2 KapOoHunbpHbIE COETUHEHUS: alIbJICTUIBI U 21 1




keToHbl. KapOoHOBBIE KHCITOTHI. CII0XKHBIC
s¢upsl. XKups

3.3 VrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMHHOKHUCIIOTEL. benku 12

Hroro no pazgeny 12

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicoKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

KoanuyecTBo yacoB

Ne Hara
Tema ypoka Konrtpoabusbie | IpakTHyeckue AomaniHee
n/n Bcero HU3YyYEeHUsS
padoTsbI padoThI 3ajlaHue
1 [Ipeamer u 3HaUeHNE OPraHUYECKON XUMHUH. 1 0 0 §1,ymp.1-5, ctp
BBoansbrii nacTpykTax mo Th 05.09.2023 | 7,rect
5 Teopus cTpoeHUST OpraHUIECKUX 1 0 0 §2,ymp.1-5, ctp
coemuaeHnit A. M. Bytneposa 07.09.2023 | 12,rect
4 1-3
3 CocCTOsIHHE DIEKTPOHOB B aTOME 1 0 0 07.09.2023 ?92’:‘1 > 1P
DJIEKTpOHHAs MPUPOJA XUMUYECKUX CBS3EH B §5,ymp.1-3, cTp
4 1 0 0
OPraHUYECKUX COCTMHECHUSIX 12.09.2023 | 21,rect
DIIEKTpOHHAs MPUPOJA XUMUYECKUX CBS3EH B §5,3anucu B
5 1 0 0
OPraHUYECKUX COCTMHECHUSIX 14.09.2023 | Tetp.
§6,ynp.1-5, ctp
6 Knaccudukanus opraHM4ecKux BeIIeCTB 1 0 0 14.09.2023 | 24
3
7 HomMmenknatypa opraHm4eckux BeIecTB 1 0 0 19.09.2023 T::;ac:ms
3anucu B
8 Pemenue 3aay u ynpaxHeHHA 1 0 0 21.09.2023 | Terpaau
9 AJIKaHBI: 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE 1 0 0 §7,ynp.1-4, ctp
CTPOEHHE ATIKAHOB 21.09.2023 | 30.rect.3a1.5-7.
8 4-5
10 T'oMomnoru 1 M30Mephl alKaHOB 1 0 0 26.09.2023 2 3?’:2 > C1P
11 MertaH — npocTelmnil NpeICTaBUTEINb 1 0 0 §9,ynp 5, cTp




aJIKaHOB

28.09.2023

41.tect

[uknoankanel: oomast popmyna,
HOMEHKJIATypa U U30Mepusi, 0COOCHHOCTH

12
CTPOCHHUS M XUMUYECKHX CBOHCTB, CIIOCOOBI 28.09.2023 3anucu e Tetp
MOJTyYECHHUS U TIPUMECHEHUE
Pemenne pacuéTHbIX 3a7a4 Ha ONpEEICHHUE
MOJIEKYISIpPHOM (POpMYIIbl OPraHUUECKOIO
BEIIECTBA II0 MAaCCOBBIM JOJISIM aTOMOB 3agaum 6-8
13
AIIEMEHTOB, BXOJISIINX B €0 COCTAB. 03.10.2023 | ctp.34
CucremaTtu3zanus 1 00001IeHNE 3HaHU IO
TeMe
14 AJIKEHBI: CTPOEHUE MOJIEKYJI, TOMOJIOTHS U §10,ynp.4, 5
HU30MepHs 05.10.2023 | crp 48.Tect
15 DuU3NYECKUE U XUMUYECKHE CBOMCTBA §11,ynp.2-4,
ankeHoB. [IpaBuno MapkoBHHKOBa 05.10.2023 | cTp 54.
§11,ynp.1 cp
16 C 0
MOCOOBI MOJIyYEHHUSI U IPUMEHEHUE AJIKEHOB 10102023 | 54 tect
[IpakTrueckas padorta Ne 1 o Teme
17 "1 12
Ojiyqe”HHe STHJIEHA U U3y4YEHHE €T0 12.10.2023 §12, otuer
CBOIICTB
Pemenne pacu€THbIX 33724 HA ONpe/IeTICHIE
18 i b 3apaum 6-8,
MOJIEKYISIpHOHM (hOpMYIIbl OPraHUYEeCKOTro
yasip pMy. P 12.10.2023 | ctp.54
BEIECTBA
19 AJKaTueHbl: 0COOCHHOCTH JIEKTPOHHOTO §13,ynp.1 cTp
CTpOEHUs 17.10.2023 | 54 Tect
20 XHMMHUYECKUE CBOMCTBA COMPIKEHHBIX §13,ymp.3-4
JMEHOB 19.10.2023 | ctp 59
21 CrniocoObl nosTyyeHHs U IpUMEHEHUe §13,ynp.2,3a0.5




QJIKaIMEHOB 19.10.2023 | ctp 59
§14,ynp.2 ctp
22 ArieTriieH U €ro roMOJIOTH 94102023 | 64 tect
. §14,ynp.5 ctp
23 XUMHUYECKUE CBONCTBA aJIKUHOB 96.10.2023 | 64 tect
24 KauectBe e pea a TpoH CBS3 3apasu b7 ctp
YECTBCHHBI KIIMH Ha TPOWH BSI3b
peartt POMHYIO 26.10.2023 | 65
o5 CriocoObl osTyuyeHus: U IpUMEHEHUe §14,ynp.3-4
AJIKWHOB 07.11.2023 | ctp 64
Pemrenne 3aga4: pac4€Tsl O ypaBHEHUIO
2
6 XUMUYECKON PEeaKIuu 09.11.2023 3anvcn 8 Tetp
Cucrtematusanus 1 00001eHIE 3HAHUN 110
21 Teme 00.11.2023 | MoEToPume S14
§15,ynp.1-4
28 bensona u ero romonoru 14.11.2023 | c1p 70 Tect
29 CaoiicTBa OCH30J1a ¥ €ro TOMOJIOTOB 16.11.2023 §16
y §16,ymp.1-2
30 XHWMHUYECKUE CBONCTBA apECHOB 16.11.2023 | cp 75 Tect
31 Oco6 i §16,ynp.3 cTp
cOOEGHHOCTH XMMHUYECKHUX CBOWCTB CTHPOJIA 9111.2023 | 75 tect
Pemenne pacu€THbIX 33724 HA ONpe/IeTICHIE
32 MOJIEKYJIIPHOH (DOPMYJIBI OPraHMYECKOTO 3apaun >-6 ctp
P PMYIR OP 23.11.2023 | 76
BEIECTBA
33 CrniocoObl MosTyyeHHs 1 IPUMEHEHNE apeHOB 93.11.2023 §l6,ctp 74
34 ['eneTnueckas cBsA3b MEXKY PA3IUYHBIMU §16,ynp.4 cTp




KjracCaMu yrijiieBoaopoaoB

28.11.2023

75

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX

35 peaKm:H/I. Cucremarusanus u 06001eHIE 30.11.2023 §16 nMoBTOPUTH
3HaHUH 10 TeMe
17,ynp.2-3
36 [Tpupoausiii ra3. [lonyraeie HeTAHBIC Ta3bI 30.11.2023 (§:Tp g(l;p
KameHnHbIi1 yroJib ¥ IpoIyKThI €10
37 17
nepepaGoTKu 05.12.2023 | O'7 T
38 Hedtp u ciocoOsb! e€ nepepaboTKH. §18,ymp.1-8
[IpumeHeHue nNpoIyKToB nepepadoTku HedTH 07.12.2023 | ctp 86 Tect
39 ['eneTndeckas CBSI3b MEXKIY Pa3IUYHBIMHU §18, 3amaum 8-
KJIaccaMU YIJIeBOJI0POIOB 07.12.2023 | 11 cTp 86
["anoreHOTIPOW3BOTHBIE YTIIEBOIOPOIOB:
40 3JIEKTPOHHOE CTPOEHUE; PEAKIIMH 3aMeIEeHUS 12.12.2023 3anucu B TeTp
rajoreHa
JeicTBue menoyueit Ha
41 .B i
rajloreHnpou3BoHbIe. B3anmoaeiictaue 14.12.2023 3anucu B TeTp
JUTaJIOr€HAJIKAHOB C MAarHUEM U LIUHKOM
Cucremaru3zanus 1 00o01IeHNe 3HAHUH 110 MoAr. K KOHTP.
42
pazneiny "YrieBoaopo s 14.12.2023 | pab
43 KonTponpHas pabota o teme
"VYraeBogopoab" 19.12.2023
19 1-5
44 IIpenenpHble 0JTHOATOMHBIE CIIUPTHI 91.12.2023 (§)Tp ’;;erCT
45 XHUMHUYECKUE CBOMCTBA MIPEACIBHBIX §20, ynp 2,10
OJIHOATOMHBIX CITUPTOB 21.12.2023 | c1p 98
46 CrniocoObl nosTyyeHHs U IpUMEHEHUe §20, ymip 3-5




OJJHOATOMHBIX CIIMPTOB

26.12.2023

ctp 98 3ax 6-9

TECT

MHoroaToMHBIE CIIUPTEL: 3TUJICHIJIMKOJIb U

21 -4
47 rnmulepHH, uX (U3NYECKUE U XUMUIECKUE 98.12 2023 (§:Tp ’ 1}(1)1}) ,’3€CT
CBOICTBa
[IpocTsie 3¢hupbl: HOMEHKIIATYpa U
AIMUCK B TETP
48 H30MepHs, 0CO6€\I:IHOCTI/I (bU3NIECKUX U 98.12.2023 3AMUC
XHUMHYECKUX CBOMCTB
49 CriocoObl nosTyuyeHus: 1 IpUMEHEHUe §21, ynp 5 ctp
MHOTOATOMHBIX CIUPTOB 09.01.2024 | 104 Tect
50 @DeHoI: CTPOEHHE MOJIEKYIIbI, PU3NYECKHe §22, ymp 1-3
cBoiicTBa. TOKCUYHOCTH (peHOa 11.01.2024 | ctp 109
§22, ctp
51 XuMu4eckue cBoicTBa (heHoma 11.01.2024 107,ymip 4-5
ctp 110 tect
§22, ctp 106,
52 CriocoOblI mostydeHus: U mpuMeHeHue eHosna 16.01.2024 | 109
[Ipaktrueckas padota Ne 2. Perenue
53 AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMeE 18.01.2024 Koncnekr
"Crupthl 1 heHoBI"
8 3agaum 6-8 cTp
54 CucremaTu3anus 1 00001IeHne 3HaHUN IO 104 .9
Teme 18.01.2024 31 TP
110
55 KapOoHunbpHBIE COSMHEHUS- aTbACTH/IBI U §23, ynp 1-4
KETOHBI 23.01.2024 | ctp 114 Tect
56 ANbJIETUIBI U KETOHBI: (PU3NYECKHE §23, ctp 113,
CBOWCTBA; pEAKIMH MPUCOETUHEHUS 25.01.2024 | §24 ymp 3-4




ctp 119

PeaKHI/II/I OKHCJICHHA U KAQUCCTBCHHBIC

§24, ynp 5-6

;
> peaKkiuy ajibJeruI0B U KETOHOB 25.01.2024 | crp 119
§23, ynp 5 ctp
58 CriocoObI MOJTydeHUs AJTbJICTHIOB U KETOHOB 30.01.2024 | 115
OnHOOCHOBHBIE TIpEICNIbHBIE KapOOHOBHIE §23 ctp 113-
59 KHCIIOTBI, 0COOCHHOCTH CTPOCHHS HX 01.02.2024 | 114
MOJIEKYJT
§25a yop 4_71
60 KapOoHOBBIE KHCITOTHI 01.02.2024 | crp 124 tect
61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX §26, yrip 7 cTp
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT 06.02.2024 | 130
Oco0eHHOCTH CBOMCTB MypaBbUHOMN
26 5
62 KHCJIOTB. MHOTOOOpa3ne KapOOHOBBIX 326, yp 5 ctp
06.02.2024 | 130
KHCIIOT
OcoOEHHOCTH CBOWCTB: HEMPEIETbHBIX U
apoMaTU4eCcKHX KapOOHOBBIX, §26 7
CT
63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX » YiP P
08.02.2024 | 130
kucinot. [IpencraBuTenu BICIINX
KapOOHOBBIX KHUCIOT
64 [TonsiTHe 0 MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT 08.02.2024 | MM BIEIP
65 CriocoObl MosTyueHus: U IpUMEHEHUe §25, ctp 122
KapOOHOBBIX KHCIIOT 13.02.2024 | §26, ctp 129
66 CrnoxHble 3(hupbl: TOMOJIOTUYECKUHN PA, §29, ymp 1-2
obmras popmysa, ©U30MepHUsl 1 HOMEHKIATypa 15.02.2024 | ctp 138
67 duznyeckue 1 XMMUYECKHE CBOMCTBA §29, ymip 3-5




3¢upoB

15.02.2024

ctp 138

Pemrenne pac4€THbIX 3a71a4: 110 YPABHEHUIO
XUMUYECKON PEAKLMHU, HA ONPEICIICHHUE

§29, 3an. 6, ctp

68
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO 20.02.2024 | 138
BEIIECTBA
[Ipaktudeckas padora Ne 3. Pemenue
69 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 99 02.2024 §27, oTuer
"Kap6onoBbie kucioTsl. CioxHbIe 3pUphI"
70 XKupsl: cTpoenue, pusnueckue u §30, ynp 2-4
XMUMHYECKHE CBOMCTBA (THAPOIIU3) 22.02.2024 | ctp 145
n | e e o 0.0 3
peAer P Hot 27.02.2024 | 145
Kups! B npupone
Mp1ia Kak conu BI)ICIHI/I\)'( KapOOHOBBIX $30. ymp 6-8
72 KHUCJIOT, MX Moroliee aercTere. ITonsaTue o
29.02.2024 | ctp 145 tect
CHUHTETHYECKUX Motonux cpeactBax (CMC)
I'enernyeckas cBsI3b YriIeBOJAOPOIOB U
73 KHCIIOPOACOAEPIKAIIUX OPraHUIEeCKUX Sarticit b
05.03.2024 | TeTrpanu
BEIIECTB
74 Pacu€thl mo ypaBHEHUSIM XUMUYECKUX §30, 3an 9 cTp
peakmuit 07.03.2024 | 145
75 CucremaTu3zanus 1 0000IIeHne 3HaHUN IO NosToputb §25-
TemMe 07.03.2024 | 30
| e o 1.1
COMPURAIIA YIACBOAOE (MOHO A 12.03.2024 | c1p 152
MOJIMCaXapH/ibl)
77 MoHocaxapusl: pu3nyeckre cBoiicTBa U §31, ymp 3-6
HaX0XJCHHUE B IPUPOJE 14.03.2024 | ctp 152 Tect




[IpuMeHeHue rroKo3bl, €€ 3HaUCHUE B

§31, ynp 5-8

7
8 KU3HEJEATEIbHOCTH OpraHu3Ma 14.03.2024 | ctp 152 Tect
19| Havomrenme s npupon  mpaveenn $32, ynp 1.2
8 PHPOAC H TP 19.03.2024 | crp 156 Tect
JIMCaxapuIoB
[Tonucaxapuapl: CTpOEHUE MaKpPOMOJIEKYII,
80 ¢bu3nvecKrne 1 XUMHYECKHE CBOMCTBA 333, ynp 1-4
’ 21.03.2024 | ctp 160 Tect
MIPUMCHCHHE
4 1-7
81 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX 91.03.2024 (§:jp ’ l}gép
3anuvcu B
Pemrenne pacueTHBIX 3a7a49 Ha OTIpE/ICIICHNE
82 OJIM BBIXO[A MTPOAYKTA PEAKIIHH OT Tep-3an 3-6
A 718 IPOJLyITd Pedic 02.04.2024 | ctp 161,337 3-4
TEOPETHYECKH BO3ZMOKHOTO
ctp 156
83 CucreMaruzanys 1 0000IIeHEe 3HAHUN 110 [ToBTOPUTH
paszmeny 04.04.2024 | §31-34
KonTtponbHas padoTa o Teme
84 Kncnopoz[c?z[epmamne OpraHUYecKue 04.04.2024
COeIMHEHUS
)| e oo 6.0 1
YiL, ODINA QOPMyTId, P, 09.04.2024 | ctp 173
HOMEHKJIaTypa U (Gu3HYECcCKue CBOMCTBA
86 XHUMHUYECKUE CBONCTBA aTu(aTHICCKUX §36, ynip 4 ctp
aMUHOB 11.04.2024 | 173
87 AHWIMH: CTpOEHUE aHWINHA, 0COOEHHOCTH §36, yrip 5 ctp
XUMHUYECKUX CBOMCTB aHUJIMHA 11.04.2024 | 173
88 CrniocoObl nosTyyeHHs U IpUMEHEHUe §36, ynp 6-7
anudaTuyecKux aMHMHOB 16.04.2024 | ctp 173




AMUHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepus,

37, 1,3
89 ¢dusnueckue croiictBa. OTaebHBIE 18.04.2024 (§:Tp 1};})
MIPEJICTAaBUTENH O-AMUHOKHCIIOT
XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT, UX
90 OMOJIOTHYECKOE 3HAUCHHE aMUHOKHUCIIOT 337, yup 2 cTp
' 18.04.2024 | 177
CuHTe3 ¥ THIPOJIN3 TSI TH/IOB
o1 benku kak npupoHbIE TOJUMEDSI; §38, ymp 1-3
CTPYKTYpHBI OEJIKOB 23.04.2024 | crp 183
y §38, ymp 4-7
2 X
9 WMHUYECKHE CBOMCTBA OCIIKOB 25.04.2024 | c1p 183
A3oTcoaepKale TeTEPOLMKINYECKUE §39-40, ynp 1-2
.H : 1 1-
93 coenuHeHus. HykinenHoBbIe KUCIOTHI 95042024 | P 86,ymp
COCTaB, CTPOEHUE U OMOJIOTHYECKAsT POJIb 4 ctp 189
[Ipaktrueckas padota Ne 4. Permenue
94 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME Order
" A30TCOIepKaIIe OPraHuIeCKue 30.04.2024
coequueHus"
[Ipaktrueckas padota Ne 5. Permenue
95 35
3KC1‘IepI/IMeHTaJ'IBHI>IX 3a/1a4 110 TeMe 3 07.05.2024 §35 otuer
Pacno3naBanne opraHuYeCcKUX COCTMHCHUI
KonTtponbHas paboTa o teme
96 A30Tcozlep>'1'<amne OpraHuYeCcKHe 14.05.2024
COCTMHCHUS
OCHOBHBIC TIOHATHUS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U §42, yop 1-3
97
METO/Ibl UX CUHTE3a —II0JUMEpHU3aLUs U 16.05.2024 | ctp 183
TTOJTMKOHACHCAITUS
98 [Mnactmaccel. YTunu3zamus u nepepadoTka §42-43, ynp 4-7




IJlacTUKa 16.05.2024 | ctp 198,ymp 1-
4 ctp 202, Tect
44- -
DnacToMephl: HATYPAIbHBIN U 344-45, ynp 1-5
% CHUHTETHYECKUE Kaydyku. Pe3unHa L 21.05.2024 ctp 205,ymp 1-
YAYIH: A 4.,ctp 207
BonokHa: HaTypaibHbBIE, HCKYCCTBEHHBIE,
100 cunrernyeckue. [lonumeps! crenuaibHOTO 1 346, ynp 1-6
' P 23.05.2024 | ctp 212
Ha3HAYCHUS
[IpaxTnueckas padota Ne 6. Pemenue
101 1 47-4
3KCHepI/IMeHTaJ'II)HBIX 3aa4 1o TeMe ) 93.05.2024 §47-48, oTuet
Pacnio3HaBaHue miacTMacc v BOJIOKOH
102 OO6o01enre U cucTeMaTu3aiusi 1o Kypcy 1
«Opranuyeckas XUMUSD» 28.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'.E.Pym3utuc, @.I'.®enpaman. Xumus 10 knace. U3natensctBo «lIpocBemenue»

H. H. I'apa, H.W. T'aGpyceBa. Xumusi. 3aJauHUK C «IIOMOITHUKOMY. 10-11-

KJIACChI

A.M. Pageuxuii. Xumus. [{unaktuueckuid marepuai. 10-11 kmaccsl.

Buneonemonctpaiuu. 10 kiacc

EpemuH B.B., KyabmeHko H.E., TepenuH B.U., Opo3anos A.A., lyHnH B.B./noa

pen. JlyHuHa B.B. Xumua (yrnybneHHbit ypoBeHb). 10 kKnacc. - M,: lpoda, 2022
METOANYECKHUE MATEPUAJIBI JJJISA YUUTEJISA

H.H. Mapa. Xumusa. Ypoku B 10 Knacce (nocobue ans yumrtens)

H0.H.Ka3aHueB. Xumus. «KoHCTpyKTop» TekyLwero KoHTpons. 10 Knacc (nocobue

ANA yunTens)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

LUMDPOBbBIE OBPA3OBATE/IbHbBIE PECYPCbl N PECYPCbl CETU UHTEPHET

Bubnunoteka LLOK https://m.edsoo.r






