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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIbHOM MPOTPaMMBbI cpeHero oo1iero oopazopanus(OOIL
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeNbHbIE TPOrPAMMBI, U OCHOBHBIX MOJO0KEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHoro oOpa3zoBanus yvammxcs 10-11 kaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaiuy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KM3HU B COLUYME, a TAKXKE IS
OPOJOJKEHUST OOy4eHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLHUIUINH.

B mporpamMmme 1o XuMHM Ha3Hau€HUE NpeaAMETa «XHUMHS» IOIydaeT
NoJpOOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJIATaIOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIUE BBIIOIHSEMbIE MPOrpaMMOM IO
XUMUHU (PYHKITHN:

e uH(}OpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkaHWH, oOIel crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas Ipe1ycMaTpUBaEeT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHN OOydarommxcs B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHbIX Hpoduiield, npeaycMaTpuBaeT



pacrpenielieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pachpeeieHue yueOHOr0 BpEMEHH, PEKOMEH1yEMOTO JIJIs
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHs Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPXKATEIBHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJICp>KaHMs TIpeaMeTa.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npejiesiaMi YCTAHOBJICHHOUM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOW) COCTAaBISIONICH coJiepKaHUsl y4eOHOro mnpenMeTa «XuUMUD»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYeHUU TMpeaMeToB 0a30Boro u yriayOJIEHHOTO YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJIETYIONIUM TAMIOM IMOTYYEHUSI XUMUUECKOTO 00pa30BaHuUs
B paMKaxX M3Y4YCHHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHUsl.
B aroli cBs13u n3ydenue npeamera « XMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
oOy4Jarommxcs, BHIOPABIINX OMPENEIEHHBIM MPOPMIb 00yUeHHUs, B TOM YHUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XMUMHUYECKOro 0Opa3oBaHHS B
opraHmu3anusax MnpopecCHoHAIBHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B cCBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHON MPOTPaMMBbI CPEIHETO OOIIETO 00pa30BaHUS U3YUCHUE MTPEIMETA
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIICHMHTEIICKTYAIbHBIX
YMEHUM, YMEHUI palMoHaNIM3aluu y4eOHOro Tpyaa M OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranwdeckas xumusi» U «OOmas u
HeopraHuveckas Xxumus». [Ipu ompeneneHnu moaxon0B K 0TOOPY W CTPYKTYPHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoOBy cozaepkaHus KypcoB «Opranudeckas xuMmus» u «OOmas wu
HEOpraHWYECKass XHMHs» COCTaBIIICT COBOKYIMHOCTh NPEIAMETHBIX 3HAHHHA U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHUW TIOJTydaeT OmpeeaEHHOE TEOPETUUYECKOE JOTOJHEHHUE, IO03BOJISIOINICE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOJaE€HHOM YpPOBHE HM3Y4YEHHUS TMpeaMeTra oOecredueHa BO3MOXKHOCTh
3HAYMUTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
WX COSJIMHEHMI Ha OCHOBE PACUIUPEHUS U YTIIYOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEIICCTBA, XHMHYECKOW CBS3M U 3aKOHOMEPHOCTSX TMPOTCKAHUS PEaKInu,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XMUMHYCCKOW KMHETHKHW M TEPMOJMHAMHKH.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUSIX
O CTpOEHMM aToMa. XUMHYECKas CBsI3b OOBICHAECTCA C TOYKA 3PECHHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pYIIECHUH, @ TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3ydeHHe THUIIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHUH 00 DIEKTPOXMMHYECKUX TIpoleccax u
AIIEKTPOJIM3€ PACIUIaBOB U PACTBOPOB BellecTB. B Kypce opranndeckoil XuMuu rnpu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaemsieTcsi 0co0oe
BHUMaHHUE BOMPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHE UMEET TO, YTO HA COJIEPIKaHNe KYPCOB XUMHH yTi1yO0aEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPEAeTIEHHOT0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIHUSHUE CMEXKHBIC NpPEAMEThl. Tak, HampuMmep, B COJEPKaHHUH
mpeaMeTa Ui KJIAcCOB XUMUKO-(pu3ndeckoro npodusis 60bI10e 3HaYCHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera
B JIAHHOM CJIy4ae akIeHT OyJeT cAellaH Ha OOIIHOCTh METOJ0B TO3HAHWS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonexynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, DJICKTPOJIN3a, MPEJACTABICHUS O CTPOCHHUH BEIIECTB U JPYTOE.

B TO0 e Bpems B coepKaHMHM TpeAMETa IS KJIACCOB XHMHKO-
Oouosiornueckoro npodusis O0OabIIUN yAENbHBIM Bec OyAeT MMETh OpraHuyecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHSAT, K TMPHUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTIU]IBI, O€TIKU, YTJIEBOAbl, HYKJIECUHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHUA O
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00IlleHaYYHBIX METO/IOB MTO3HAHMS U OMBITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOISIIMMH B COCTaB
npeaMeTHbIX oOrnactedt «EcTecTBeHHO-HayudHbIE MNpeaMeThl», «MaTemaTtuka u
uHdopMmatuka» 1 «Pycckuii sI3bIK U TUTEpPATYpay.

[Tpu u3ydyenuun yueoHoro npeamMera « XuMush Ha yriayOoJEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJIHET0 0011ero oopa3oBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYMMOCTH SBIAETCS (POPMHUPOBAHHME OCHOB HAyKHU
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIEITSIIbHOCTH
YeJI0BEKa M OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3aj1aun Ha
yrayoJIEHHOM YpOBHE HM3YYCHHS TpEIMeTa MpearoiaracT peaau3alnio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mNpeNCTaBIECHUNA: O MaTepualbHOM €JAUHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YeJOBEUeCTBa: B  pEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPreTHICCKON M IMUIIEeBON 0€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUST M OOIIEH KyIbTypbl YelIOBEKa, a TaKKe IKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO M MIPUPOJIHOM Cpelie;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUUA XUMHHM, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TE€PMOJMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAaX, 00 00IIKX
Hay4YHbIX IPUHIMIAX XUMAYECKOTO TPOU3BOICTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MTOHUMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIMX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO PEIICHUsI MPOOIEM, CBI3aHHBIX C XUMUEH, TPOTHOZUPOBAHUS,
aHaJu3a M OIIEHKH C MO3UIIMI HKOJIOTHUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOM BEIIECTB;

e yIIyOJICHUE MPEJICTABICHUIN O HAYUYHBIX METO/IaX MMO3HAHUs, HEOOXOIUMBIX
Ui TIPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOLIUX MECTO B TMPHUPOIE, B
MPAKTUYECKOU JCSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu mepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
GyHKIMI 1IeJIOCTHOW CHUCTEMBbl CpeHEero oOIero oOpa3oBaHUs NMPU H3YUYCHHUU
npeamMera «XuUMHs» Ha  yrAayOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAllMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEJUIEKTYAIbHBIX U TBOPYECKHUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIEHHUS] K CaMO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBbIO M TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHue yMeHUW U HABBIKOB Pa3yMHOI'0 TPUPOONOIb30BaHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKOU IEATEIbHOCTH.

OO6miee yucI0 4acoB, MPEAYCMOTPEHHBIX /IS M3YYCHUS XUMHH HA YTITyOJIEHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Helleo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OPraHUYeCKOM XMMUM.

[Ipeamer v 3HaUEHUE OPraHUUYECKON XUMUH, IPEACTABICHNE O MHOT000Pa3ul OPraHUYECKUX COSTUMHECHUM.

DNEeKTPOHHOE CTPOCHUE aToMa YIJIEpOjia: OCHOBHOE U BO30YKIEHHOE COCTOsIHMS. BaJleHTHBIE BO3MOXHOCTH aToMa
yriaepojaa. XUMHUUYECKasi CBA3b B OPraHUYECKUX COEAWHEHUsIX. Tumbl THOpUIu3aIiid aTOMHBIX OpOWTaIe yriepona.
Mexanu3mbl 00pa3oBaHUs KOBAJECHTHOW CBs3M (OOMEHHBIA M JIOHOPHO-aKIENTOPHBIN). THIBI TepeKpPhIBaHMUS aTOMHBIX
opOutanei, o- u m-cBsa3u. OauHaApHAs, NBOMHAS U TpoiHas cBs3b. CoCcOOBI pa3phiBa CBS3EH B MOJIEKYJIaX OPraHUYECKUX
BeniecTB. [loHsTre 0 cBOOOJHOM pagukane, Hykieodue u 3JekTpodue.

Teopust ctpoeHus opranudeckux coeauHeHuit A.M. BytinepoBa U cOBpeMEHHbBIE TPEACTABICHUS O CTPYKTYype
MOJIEKYJl. 3HAau€HHWE TEOpPUU CTPOCHMSI OPraHUYECKUX COeOUHEHUH. MOJIeKyNsipHbIE U CTPYKTYpHbIE (DOPMYIIBI.
CtpykTypHble (GOpMYJbl pa3IMYHBIX BHJOB: pa3BEPHYyTas, COKpamiéHHas, ckeneTHas. M3omepus. Bunbl uzomepuu:
CTPYKTYpHasi, TPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3P(HEKThl B MOJIEKylIaX OPraHMYECKUX COEIUHEHUN (MHIAYKTUBHBIN U
Me30MEPHBINA 3P HEKTHI).

[IpencraBnenne o kinaccuduKauy opraHudeckux BemiecTB. [loHsTne o (yHKIMOHAIBLHOW Tpymme. ['oMororus.
I'omomnoruueckue psaapl. CucremaTudeckas HoMeHkiIarypa opranndeckux coenuaenuii (IUPAC) u TpuBranbHble Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEIEH.

OcobenHoctd u KiIacCU(UKAIMSA OpPTaHWYECKHX peakiuil. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE pEAKINH B
OPraHUYECKON XUMHHU.

DKCIEpUMEHTAJIbHbIE METO/bl U3YUEHUSI BEUIECTB M UX MPEBPAILCHUI: 03HAKOMJIEHHUE C 00pa3laMHu OpraHUuYeCKUX
BEILIECTB M MaTepHallaMl Ha UX OCHOBE, OMBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BELIECTB MPHU HArpEeBaHUU (IJIaBJICHUE,
oOyTTIMBaHNE U TOPEHNE), KOHCTPYUPOBAHKUE MOJIETICH MOJIEKYJT OPTaHMYECKUX BEIECTB.

YrieBogopoasbl.



Ankanel. ['oMojoruueckuit psijg ankaHoB, oOmas ¢Gopmyla, HOMEHKIATypa W H30MEpHUs. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII AJIKAHOB, SP>-ruOpHUAN3aLKs aTOMHBIX OpOMTasell yriuepona, 6-cBa3b. dusnueckue
CBOMCTBA aJIKAHOB.

XHWMUYECKHE CBOMCTBA AJKAHOB: PEAKLIHMM 3aMEIICHUS, U30MEpPU3ALNM, ACTUAPUPOBAHUS, UUKIU3AIUN, MHUPOJIU3A,
KpEKUHTa, ropenus. [IpeacraBienne o MEXaHU3ME peaklil paguKaaibHOTO 3aMENICHHA.

Haxoxnenue B npupoae. CriocoObl MOTyUeHUsI U1 TPUMEHEHUE aJIKaHOB.

[uxnoankanel. O0mas Gopmyina, HoMeHKIaTypa u usomepusi. OCOOEHHOCTH CTPOCHUS U XUMUYECKUX CBOMCTB MaJIbIX
(TuKIOTponad, HHUKIOOYTaH) M OOBIYHBIX (LIMKJIOMEHTAH, ITUKIOTeKCaH) IuKiIoankaHOB. CrocoObl TOJYYECHHS W
MPUMEHEHHE ITUKJIOAIKAHOB.

Ankensl. ['oMonornueckuii psijy ankeHoB, oOmias ¢opmysia, HOMEHKJIATypa. DJIEKTPOHHOE W IMPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJl ajKEHOB, SP’-rMOpMAM3aLUs AaTOMHBIX opOMTajneill yriepona, o- U m-cBs3H. CTPYKTypHas H
reomeTpuyeckas (IUc-TpaHc-) wu3oMepus. @Du3nUeckre CBOWCTBA ajJKEHOB. XHMHYECKHE CBOMCTBA: pPEaKIHH
MPUCOETUHEHNS, 3aMEILICHUS B 0i-TI0JIOKEHUE TIPHU IBOMHOM CBSA3M, MOJIMMEPU3allUK U okuciieHus. [TpaBuino MapkoBHUKOBA.
KauecTBeHHbIe peakiiny Ha JBOHHYIO CBs3b. CIIOCOOBI MOJYUYCHHS U TPUMEHEHHE AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHOB (CONpshKEHHBIE, W30JUPOBAaHHBIC, KyMyauposanuvle). (OCOOEHHOCTH
AJIEKTPOHHOTO CTPOCHUS M XUMHUYECKHUX CBOMCTB CONPSHKEHHBIX NUEHOB, 1,2- u 1,4-npucoenunenue. [loaumepusaius
conpspKEHHBIX TUeHOB. CITOCOOBI MOTyYSHHS U IPUMEHCHHE aJIKaIMEHOB.

AnkuHbl. ['OMOJIOTHYECKMI psi  aJKUHOB, 00mmIas ¢Gopmysia, HOMEHKJIaTypa M H30MepHUs. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJJKMHOB, SP-THOPHUAN3ALAsI aTOMHBIX opOuTane yriepoaa. @u3ndeckrue CBOMCTBA
AJKUHOB. XMMHWYECKHE CBOMCTBA: PEAKIIMU MPUCOCAUHEHHS, AUMEPU3ALMU U TpUMEpHU3aluU, OKUCIeHUA. KuciorHeie
CBOMCTBA AJIKWHOB, WUMEIOIIUX KOHIEBYIO TPOMHYIO CBA3b. KauecTBEHHBIE pPEAKIMM Ha TPOWHYIO CBI3b. CHOCOOBI
MOJIYYEHUSI U TPUMEHECHUE AITKHHOB.

ApomaTHdecKue yriieBo10po ikl (apeHbl). ['oMomorudeckuii psia apeHoB, o011as popMysia, HOMCHKIATypa U H30MEPHS.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH30a. dusznueckne cBOMCTBa apeHOB. XUMHYECKHE CBONCTBA
OCH30j71a W €ro TOMOJIOTOB: PEaKIMU 3aMEIICHUS B OCH30JIBHOM KOJIBIIE W YIJICBOJAOPOJIHOM pajvKaie, pPeaKIuu
MIPUCOCANHEHNS, OKHCJICHHE roMoyioroB OenH3oma. IlpeacTtaBicHue 00 OPUSHTUPYIOIIEM JCHCTBHM 3aMECTHTEIICH B
OCH30JIbHOM KOJIbIIE Ha MPUMEPE aIKUJIBHBIX PAJTUKAIOB, KapOOKCHIBHOW, THAPOKCUIBHOM, aMHUHO- U HHUTPOTPYIIIHI,



aTOMOB TayioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. [lonmumepusamus ctupona. CrnocoObl MONMy4YEeHUS U
MPUMEHEHUE apOMAaTUYECKUX YTIEBOIOPOIOB.

[Ipuponnsiii ra3. [lonytHeie HeTsHBIE Ta3bl. HedTh u e€ mpoucxoxnenue. KaMeHHbIH Yrojib U NPOAYKTHI €0
nepepabotku. CrnocoObl mepepaOOTKu HePTH: TEperoHka, KPEeKUHT (TEPMUYECKUM, KaTaluTUYeCKUi), puQOpMHHT,
nupoau3. [IponykTel nepepaboTKu HEPTH, X TPUMEHEHUE B TPOMBIIINIECHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXY Pa3IMUYHBIMU KJIACCaMU yTI€BOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TajOreHIPOU3BOIHBIX YIIIEBOAOPOI0B. Peakiiuy 3aMelleHrs rajloreHa Ha TuJpoOKCOrpyIy,
HUTPOTPYIIy, IUAHOTPYIIIY, aMUHOTpyIMy. /eficTBre Ha raloreHnpor3BOIHbIE BOJHOTO U CIIMPTOBOI'O PACTBOPA MIEIOYH.
B3aumoneiicTBue auralioreHaJikaHOB € MarHueM u IUMHKOM. [loHsATHE O MeTa/loOpraHu4YecKuX COEIMHEHUSX.
Hcnonb3oBaHue rajoreHNnpon3BOHBIX YTIEBOAOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHMYECKHUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3yYEHHUsI BEUIECTB W MX MPEeBpallleHUuil: u3ydeHue (U3NYECKUX CBOMCTB
yIJI€BOJAOPOJIOB (PAaCTBOPUMOCTD), KAUYE€CTBEHHBIX pEaKUUW YIJIEBOJOPOJOB pPa3IWYHBIX KIAcCOB (0OecIBeUMBaHUE
OpOMHOI MIJIM MOJTHOM BOJIBI, PACTBOpA EpMaHraHaTa KaJlis, B3aUMOJICHCTBHE alleTUJIEHa C aMMHUAaYHbIM PACTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE YIJepoJia M BOJIOPOJa B OPraHWYECKHX BEIECTBAX, MOJYyYCHHE ITUJICHA U
U3y4YEeHHE ero CBOMCTB, 03HAKOMJIEHUE ¢ KoJuleKuuaMu «Hed1b» u «Yromby», ¢ o0pasiiaMu MmaacTMacc, KaydyKoB U PE3HHBI,
MOJEIMPOBAHUE MOJIEKYJI YIIIEBOJAOPOAOB U TAIIOr€HIIPOU3BOAHBIX YIIEBOAOPOIOB.

Kucaopoaconepxkamue opranudeckKue coeJHHEHHUS.

[IpenenbHble 0OqHOATOMHBIE CIUPTHI. CTpOEHUE MOJEKYH (Ha IPUMEPE METAHOJIA U 3TaHOJa). ['oMoIornyeckuil ps,
obmas Gopmyna, mu3omepus, HOMEHKIAaTypa Hu Kiaccubukamnus. dusmdyeckue CBOWCTBA MPEACIbHBIX OIHOATOMHBIX
cnupToB. BogopoaHsie CBSI3M MEXYy MOJIEKYJIaMHU CIIUPTOB. XMMUYECKUE CBOMCTBA: PEAKIMK 3aMEILEHNUs, TeruapaTaluy,
OKHCJICHMSI, B3AUMO/JICHCTBUE C OPraHUYECKUMHU U HEOPTaHUYECKUMU KucinoTtaMu. KauecTBeHHas peakius Ha OJJHOATOMHBIE
cnupThl. [leficTBHe 3TaHONa M METaHOJIa Ha OpraHu3M dyesoBeka. CrocoObl MOJy4YyeHUs UM MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocThie 3gupsl, HOMeHKIaTypa U u3omepusi. OcoO0eHHOCTH PU3NUYECKUX U XUMHYECKUX CBOMCTB.

MHOroaToMHbI€ CIIUPTHI — TUIEHIJIMKOIb U MHIEeprUH. PU3HUECKre 1 XMMUYECKUE CBOMCTBA: PEAKIIMH 3aMEIICHMS,
B3aUMOJIEHCTBHE C OPraHUYECKUMHU U HEOPraHMYECKMMU KUCIOTaMH, KaYECTBEHHAs PEaKlMsl Ha MHOTOATOMHBIE CIIUPTBHI.



[IpencraBieHnne o0 MexaHU3ME peakUui HyKJIeo(puiabHOro 3ameunieHus. [lefictBue Ha opranu3m uyenoBeka. CrocoObl
MOJIYYEeHHS U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYNbl, B3aUMHOE BIMSHHE THIPOKCOTPYMIBI U OEH30JbHOTO siapa. PU3nyecKkue CBOWCTBA
¢penona. OcoOEHHOCTH XUMHYECKUX CBOUCTB (peHosa. KauecTBenHble peakiuu Ha ¢penoin. TokcuyHocTh peHona. CriocoObl
noyiyueHusi 1 npuMeHnenue penona. Genondopmanbaeruanas cMoia.

KapOonunbHble coeuHEHUsT — aiubAeTrubl W KETOHBbL. OJEKTPOHHOE CTpOCHUE KapOOHWIBHOW TPYMIIHL.
['oMonorudeckue psabl albJeruaoB U KETOHOB, oOmias gopmyia, u3oMepus U HOMEHKIaTypa. Pu3nyeckue CBOMCTBa
aNbJIETUAO0B U KETOHOB. XMMUYECKUE CBOMCTBA aJIbJIETHI0B U KETOHOB: peakuu npucoequHeHusi. OKUCIeHUE allbJIerH10B,
KayeCTBEHHbIE peakIuy Ha abaeruabl. CriocoObl MOMydYeHUs U IPUMEHEHHUE albJIeTUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieibHbIe KapOOHOBBIE KHUCIOTBI. OCOOCHHOCTH CTPOEHUS MOJEKYJl KapOOHOBBIX KHCIOT.
N3omepus u HoMmenknarypa. Gusndeckue CBONCTBA OJIHOOCHOBHBIX MPEEIbHBIX KAPOOHOBBIX KUCIOT. Boopoaubie cBs3u
MEX/1y MOJIEKYJIaMH KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peaKIus 3TeprudUKaIIK, PEaKun
C Y4YacTHEM YIJIEBOJOPOAHOrO paaukaia. OCOOEHHOCTH CBOMCTB MYpaBbHUHON KHUCIOTHI. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3upax. MHorooOpasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMpPEAENbHBIX U
apoMaTUYEeCKUX KapOOHOBBIX KHCIIOT, AMUKAPOOHOBBIX KHCIOT, TUAPOKCHKAPOOHOBBIX KHUCIOT. IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCJIOT: CTE€APUHOBAs, MATbMUTUHOBAS, OJICMHOBAS, JIUHOI€8as, TUHONEeHO08as1 KUCIOThl. CIIOCOOBI MOTy4YeHUs
U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnosxnble 3¢upbl. ['omonorudeckuit psa, odmas hopmysna, u3oMepus U1 HoMeHKIaTypa. Ousndeckue U XUMHUECKHE
CBOMCTBA: THAPOJIN3 B KUCIIOW U IIEIIOYHOMN CpeJiE.

Kupsl. CtpoeHne, ¢(uU3MUECKHE U XUMHUYECKHE CBOMCTBA JKUPOB: THUAPOIU3 B KUCIOW M IIEJIOYHON cpee.
Oco0GeHHOCTH CBOWCTB KHUPOB, COACPIKAIIUX OCTATKU HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUpHI B IpUpOIE.

Mpb114 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OOmas xapakTepucTuka yrieBojoB. Kimaccudukanus yrieBofoB (MOHO-, TU- U MoJMcaxapuabl). MoHOcaxapHibl:
III0K03a, (PPYKTO3a, TajakTosa, pudo3a, ne3okcupudosa. dusnueckue CBOMCTBA U HaxoXaeHUe B mpupojae. GoTocuHTes.
XVMMHYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMHM C YYaCTUEM CIIUPTOBBIX M ajbAETHIHOMN IPYIII, COUPTOBOE U MOJIOYHOKHUCIIOE
Oposxenue. [IpumeHeHne roKo3bl, €€ 3HaUeHNUE B )KM3HEACITEIbHOCTH opranu3ma. /lucaxapuapl: caxapos3a, MajibTo3a U
nakro3a. BoccranaBnuBaromue 1 HEBOCCTaHaBIMBarOIMe aucaxapuibl. ['uaponus aucaxapunos. Haxoxaenue B mpupoae



n npumenenue. [lomucaxapuapl: Kkpaxman, TIMKOT€H W LeiUTrosio3a. CTpoeHME MAKpOMOJIEKYJ KpaxMmalia, TJIMKOT€Ha U
1eJuro103bel. u3nyeckrne CBOMCTBA KpaxMasa U LEJUI0NI03bl. XMMHUYECKUE CBOMCTBA Kpaxmala: THAPOJIN3, KAYECTBEHHAs
peakiusi ¢ HUoAoM. XHMHUYECKHE CBOWCTBA IIEJUIIOJIO3BI: THUAPOJIN3, ModydeHue 3(pupoB uemtono3bl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DOKCIEepUMEHTAJIbHBIE METO/IbI U3YUYECHUS BEUIECTB U WX MPEBPAILCHUIN: paCTBOPUMOCTh PA3JIMUYHBIX CIIUPTOB B BOJIE,
B3aMMO/JICMICTBUE ATAHOJA C HATPUEM, OKHMCJIECHHUE HTUJIOBOTO CHUPTA B aIbACTH] Ha PACKAJEHHOW MEIHOW MPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CIIUPTA AUXPOMATOM KaJivst (BO3MOKHO HCIIOIb30BaHUE BUIEOMATEPUAIIOB), KAU€CTBEHHBIC PEaKIUU
Ha anpAeruabl (¢ ruppokcuaoM auammuHcepedpa(l) u ruapokcugom memu(ll)), peakuus raunepuHa ¢ TUAPOKCUIOM
menu(ll), xumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTBI, B3aUMOJICUCTBUE PACTBOpa TIIOKO3bI C THAPOKCHIOM
menu(ll), B3auMosenicTBie Kpaxmajaa ¢ HMOJOM, PElIEHHE SKCIEPUMEHTANbHBIX 3a71ad 1o teMaM «CrnupThl ¥ (EHOBIY,
«Kap6onoBsie Kucia0Thl. Cl0XKHBIE 3DUPHI».

A3oTcoaep:Kale OpraHudeckne coeJMHeHnsl.

AMUHBI — OpraHWMYecKHe NpPOU3BOJHBIE aMMHaka. Knaccudukamus aMuHOB: anudaTHuecKue U apoOMaTHUECKUE,
NepBUYHbIE, BTOpUYHBIE U TpeTuuHble. CTpoeHHEe MoJIeKys, obmas GopMyna, u3omMepus, HOMEHKIATypa U (puzndeckue
CBOMCTBA. XHMMHYECKOE CBOWCTBA anu(aTHYECKUX aMHHOB: OCHOBHBIC CBOMCTBA, QJIKWIUPOBAHHUE, B3aUMOJICHCTBHUE
MEPBUYHBIX AMUHOB C a30TUCTOM KUCI0TOW. COoJIN aJIKUITaMMOHHUS.

AHWIMH — NpeACTaBUTEIL aMUHOB apoMaTuueckoro psaa. CtpoeHue aHuianHa. B3auMHoe BiIMsHUE TPyNHIl aTOMOB B
MoJsiekyse aHuiauHa. OCOOEHHOCTH XMMHYECKHX CBOWMCTB aHWiWHA. KadecTBeHHBIE peakiiuu Ha aHWIMH. CrocoObl
MOJIYYCHUS U PUMEHEHUE anudaTndeckux aMuHOB. [lomydeHne aHuanHa U3 HUTPOOCH30J1a.

AmvuHokuciaoTel. HomeHknaTtypa u uzomepus. OTaenbHbIE MNPEACTABUTEIM O-aMUHOKHUCIIOT: TJIMIIMH, AaJIaHUH.
duznyeckre CBOWCTBA aMUHOKHUCIIOT. XMUMHUUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEpHBIX OPraHUYECKUX COCTUHEHUH,
peaKIus MOJIMKOHISHCAIINK, 00pa30BaHKe MENTHIHON CBsA3H. bruonorndeckoe 3HaueHNEe aMMHOKHUCIOT. CUHTE3 U THAPOIIU3
METITHIOB.

benku kak npuposHbie moauMmepsl. [lepBudnHas, BTOpUYHAs U TpeTUYHAS CTPYKTypa OeaKkoB. XMMHUUYECKUE CBONCTBA
OCIIKOB: TUAPOJIN3, ICHATYpaIlNs, KAYSCTBCHHBIC PEAKIINN Ha OCIIKH.



DOKCIEepUMEHTAIIbHBIE METOJbl M3YUCHHUsI BEIIECTB M UX MPEBpPAICHUIN: pacTBOpEeHHE OENIKOB B BOJE, JICHATYpalus
O€JIKOB MPU HarpeBaHUM, I[BETHBIE PEAKIIMU HA OEJIKH, PEIICHUE IKCIIEPUMEHTANBHBIX 3a]1a4 0 TeMaM «A30TcojepKaline
OpraHuYeCKUe COCTUHEHUA» U «Pacrio3HaBaHUE OPraHUYECKUX COCIUHEHUI.

BbicokomoJieKkyJIsIpHbIE COeIUHEHUS.

OCHOBHBIE TIOHSTUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUN: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb
NOJIMMEpU3ALINM, CPENHsd MOJEeKyJspHas Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUN —
MOJIMMEPU3ALINS U MOJTUKOHIECHCAIUA.

[Tonmumepubsie matepuansl. [lnactmMacchl  (MONMATUIICH, TOJUIPONMICH, TOJUBUHWIXJIOPUI, TOJUCTUPOI,
MOJIMMETHUIIMETAKPUJIAT, MTOJTUKapOOHATHI, MOJUATUIIeHTepedTanart). Y Tuausaius 1 nepepadoTka riacTUuKa.

DnacToMephl: HaTypajdbHBIA KaydyK, CHHTETHUUECKHE Kaydyku (OyTaaueHOBBIA, XJIOPONMPEHOBBIM, U30TPEHOBBIN) U
CWJIMKOHBI. Pe3uHa.

BosiokHa: HatypanbHble (XJIOMOK, MIEPCTh, MIENK), UICKYCCTBEHHbIE (BHCKO3a, all€TaTHOE BOJIOKHO), CUHTETUYECKHE
(KarpoH | JaBcaH).

[lonumepsl crnienManbHOrO Ha3zHaueHUs (TedIioH, KeBlap, 3JIEKTPONPOBOMASIINE IOJIUMEPHI, OHOpasziaraeMbie
MIOJIUMEPHI ).

OKCHepUMEHTAJIbHbIE METOAbl U3YUYEHHUS BEIIECTB M UX NMPEBpAIEHUN: O3HAKOMJIEHHE C 00pa3laMu MPUPOJIHBIX H
UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB, pELHICHUE YKCIIEPUMEHTAIBHBIX 33724 110 TeMe «Pacro3HaBaHue M1acTMace
Y BOJIOKOH.

Pacuérurnle 3aaun.

Haxoxxnenune MoneKyIspHO (GOpMYIIbl OPTaHUUECKOTO COSIUHEHUS 10 MACCOBBIM JIOJISIM DJIEMEHTOB, BXOJMSIIHUX B
€ro COCTaB, HAXOXJACHUE MOJICKYISIPHOU (POPMYIIBI OPraHUYECKOTO COSTUHEHUS TT0 Macce (00bEMY) MPOAYKTOB CTOpaHMUS,
M0 KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUM W/WIIM UCXOTHBIX BEIIECTB, YCTAHOBIECHUE CTPYKTYPHOM
(bOopMyIIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKUX CBOWCTB WJIM CIIOCOOOB TMOJYYEHHUS, ONMpPEneIeHNue A0TU
BBIXOJA ITPOAYKTA PEAKIINHU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.



Peanusanus MeXNpeaIMETHBIX CBSA3€M NPHU M3YYEHHHM OpraHndeckod xumuu B 10 Kiracce OCYIIECTBISIETCS 4Yepe3
HCIIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX MMOHATUM, TaK M MOHATUM, MPUHATHIX B OTIEIBHBIX MNpEeIMETax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmuMe ecTecCTBEHHO-HAyYHbIE TMOHATHS: SIBIEHUE, HAy4yHbIM (akT, rumore3a, Teopus, 3aKOH, aHaJIU3, CHHTE3,
KJaccuukanys, HaOJIoAeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEIMPOBAHHUE.

®duszrka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb, BEIIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BeIlleCTBa, (PU3NYECKHUE BEIMYMHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPTHUSI, Macca.

buonorusa: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MeTad0INM3M, HACIEIACTBEHHOCTb, AaBTOTPO(HBIA U
reTepoTpodHbIA TUN NMHUTAaHUS, OpoxkeHue, (HOTOCHHTE3, JbIXaHWE, OENIKH, YTJEBObI, KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpa¢usi: nose3Hble HCKOMAEMBbIE, TOIIIUBO.

TexHonorus: NuUIIEeBblE NPOAYKTbI, OCHOBBI PAUMOHAIBHOIO IIMTaHWs, MOILIME CpPEICTBA, MAaTEpUAIBl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOTPAMMEBI 110 XUMHWKU HA VYIJIVBJIEHHOM YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBETCTBHU C CUCTEMHO-IESITEIILHOCTHBIM MOJIX0JIOM B CTPYKTYpPE€ JUYHOCTHBIX PE3YJILTATOB OCBOCHUS MpPEIMETa
«XuMHS» HA YPOBHE CPEHETO OOIIET0 00pa30BaHUS BBIICIEHBI CIEIYIONIUE COCTABISAIONINE: OCO3HAHNE 00yJalOIUMHUCS
POCCHMCKOW T'pPa)XJaHCKOW HJICHTUYHOCTU;, TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH W CaMOOIPEIEIICHUIO;
HaJIMYHUe MOTHBAIIUHU K 00YUEHHUI0; TOTOBHOCTD M CIIOCOOHOCTH 00 y4arOIIMXCS PYKOBOJICTBOBATHCS MIPUHATHIMU B OOIIIECTBE
MpaBWIAMH U HOpPMaMH TMOBEACHUS; HAJTUYHE MPABOCO3HAHUS, YKOJIOTHIECKON KYJIbTYphI; CIIOCOOHOCTh CTABHUThH IIENIH U
CTPOUTH )KU3HCHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3yJabTAaThl OCBOCHUS TPEIMETa «XHUMHS» OTPAKAIOT CHOPMUPOBAHHOCTH OMBITA TTO3HABATEIHLHON U
MIPAKTUYECKOMN JESITEIEHOCTH O0YJAIOMINXCSI B TIPOIECCE PeaTh3aIiii 00pa30BaTEIbHON EATETLHOCTH.



JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMETa «XHUMHUSI» OTPAKAIOT CPOPMUPOBAHHOCTH OIbITA MMO3HABATEILHOU U
MPAKTUYECKON AESATEILHOCTH O00YUYaloIMUXCs B MPOIECCe pealun3alud o0pa3oBaTesIbHON JESTEIBHOCTH, B TOM YHCIE B
YaCTH:

1) rpa:x1aHCKOT0 BOCIIMTAHUS .

OCO3HAHUS O0YYarOITUMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEJICTABJIEHUS O COLIMATIBbHBIX HOPMAX U MPaBUJIaAX MEXIMYHOCTHBIX OTHOIIEHUU B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NESITEIBHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHUM YYEOHBIX U
MO3HABATEJILHBIX 3a]1a4, BHIMOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U apryMEHTBI JPYTUX MPHU aHAIN3€ Pa3IMYHbBIX
BUJIOB YUCOHOM JICSITEIHbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

IEHHOCTHOTO OTHOILICHUSI K UCTOPUUYECKOMY U HAYYHOMY HACJIEIMI0 OTEYECTBEHHON XUMUU;

yBa)XEHHS K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO MPUIIOKEHHUS XMMHH, OCO3HAHUS TOTO, YTO
JaHHBbIE HAYKH €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUMN, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
Tpy/Jla Y4EHBIX U PAKTUKOB;

MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U TMOCJIENYIOIIEM aHaln3e HH(OpManuu O MepeaoBbIX
TOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OILICHMBATh CUTYalliH, CBA3AHHBIC C XMMUYECKUMU SIBJICHHUSIMHU, U MMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U MOCTYIKHA CBOMX TOBAPUILEH C MO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM
U C YYETOM OCO3HAHHUS MOCIEICTBUI MMOCTYNKOB;

4) popMuUpOBaHUS KYJbTYPHI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0e30macHOro oOpasa KWU3HU, HEOOXOTUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
cOOCTBEHHOMY (PM3HUECKOMY U TICHXHYECKOMY 3/I0POBBIO;



coONIOIeHUsT TpaBWJl 0€30MacHOro OOpalleHus C BellecTBaMU B ObITY, MOBCEIHEBHOM JXKH3HU, B TPYAOBOU
NeATEeNbHOCTH;

MMOHUMAHMS 1IEHHOCTH TpPaBWI WHAUBUIYAJILHOTO M KOJUICKTMBHOTO O€30MacCHOrO TOBEJCHUS B CHUTYaIUSX,
YTPOKAIOMIUX 3I0POBBIO U )KU3HU JIIO/ICH;

OCO3HAHUS MOCIEICTBUM U HEMPUATUS BPEAHBIX MIPUBBIYEK (YIIOTPEOJICHHS aIKOT0JIsl, HAPKOTUKOB, KYpEHHUS);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HMCCIICIOBATEIILCKON JIESTEIBHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKOM U JPYTUX BUJAX JAEATEILHOCTH;

YCTAaHOBKHM HAa aKTMBHOE y4YaCTHE B PEIICHUM MPAKTUYECKHUX 3a7a4 COLMAIIBHONW HAMpPaBICHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

UHTEpECa K TNPAKTUYECKOMY H3YUYCHHIO MPOdEecCHil pa3IudHOro pojia, B TOM YHCIE HAa OCHOBE NPUMEHEHUS
IIPEAMETHBIX 3HAHUN 110 XUMUU,

YBaXXEHUS K TPYLY, JIOISAM TpyAa U pe3ysibTaTaM TPYIOBOW IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAJIBHOM TpaeKkTopun 00pazoBanus, Oyayiien npodeccun u peaan3anuu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U OTPEOHOCTEH
00IIIeCTBa;

6) 3K0J10THYeCKOro BOCIIUTAHUS:

HKOJIOTHYECKH 1EI€CO00pa3HOr0 OTHOIICHUSI K IPUPO/I€ KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX MPOLIECCOB HAa COCTOSTHUE
MPUPOTHOMN U COLUAIIBHOU CPEbI;

OCO3HAHUS HEOOXOJUMOCTH WCIIOJIb30BAaHUA JOCTHKEHUMW XHMHUHU IS PEUIEHUS BOIPOCOB PalMOHAIBHOIO
MIPUPOJIONIOIB30BAHUS;

AKTUBHOI'O HEINPUATUA JEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAIOIIEH NPUPOIHOW CpeAe, YMEHUsS MNPOTHO3UPOBATH
HEOJIarONpUSTHBIE IKOJIOTUIECKUE TIOCTEICTBUS MPEANPUHIMACMBIX ACHCTBUI U MPEIOTBPAIIATD UX;

HaJM4usl pa3BUTOrO IKOJOTUYECKOTO MBIIIIEHUS, YKOJIOTHYECKON KYIbTYphI, ONbITA NEATEIbHOCTH 3KOJIOTHYECKOM
HaIpaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCSI MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COIMAJIbHOM MpaKTHKE,
CIIOCOOHOCTU U YMEHHUSI aKTUBHO IIPOTUBOCTOSITH UACOJIOTMU XeMOPoOUH;



7) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU MPaKTUKH;

MOHUMAaHUS CHENMUPUKN XUMHUUA KaK HAyKW, OCO3HaHUA €€ POoau B (OPMHUPOBAHUHU PAIMOHAIBHOTO HAYYHOTO
MBIIIICHUS, CO3JaHUM IIEJIOCTHOTO TIPEJCTABICHUS 00 OKpYKAIOIIeM MHpE KaK O €IUHCTBE TPUPOJBI M YEIIOBEKa, B
MO3HAHUHY TIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOOJIEM COXpaHEHHUS MMPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH JUIS COBPEMEHHOW NHMBWIM3AIMU: B €€ TyMaHHUCTHYECKOU
HAIPABJICHHOCTH W Ba)XKHOW POJIM B CO3JaHWM HOBOW 0a3bl MaTepHUATBLHOW KYJIBTYPHI, B PEIICHHH TI00aIbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CBIPhEBOM, SHEPTETUYCCKOM, TUIIICBOM U SKOJIOTHICCKON OE30IIaCHOCTH, B Pa3BUTUH
MEIUITUHBI, 00CCTICUCHUN YCIIOBUN YCIICIITHOTO TPY/1a U SKOJIOTHYECKH KOM(OPTHON KHU3HH KaXKI0TO WICHA 00IIeCTBa;

€CTCCTBCHHO-HAYYHOW TPAaMOTHOCTH: MOHMMAHMS CYIIHOCTH METOJIOB ITO3HAHMS, WCIOJb3yeMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS JUIS aHajdu3a U OOBSICHCHHS SIBICHHH OKPYXKAIOIIEro MHUpa W
NPOUCXOJIANINX B HEM U3MCHCHUH, YMEHUS Je)IaTh 000CHOBAaHHBIC 3aKTIOYCHHUS HA OCHOBE HAYYHBIX (PaKTOB U UMEIOITUXCS
JTAHHBIX C TEJIBIO TOYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO HCIIOJIh30BaTh XUMUYECKHIE 3HAHMS JIJISl PEIIeHUsS MPoOIeM B pealbHBIX KU3HECHHBIX
CUTYaIUsIX;

MHTEpeca K TIO3HAHUIO, UCCIIEIOBATEILCKON ACSITELHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHUIO, K aKTHBHOMY TOJyYEHUIO HOBBIX
3HAaHWH TI0 XMMHH B COOTBETCTBUU C )KHU3HCHHBIMH IMTOTPEOHOCTSIMH;

HWHTEpeca K 0OCOOCHHOCTSM TpyZa B pa3InuHbIX cepax mpodhecCHOHATFHON eI TEIHbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOSHHUS NPOrpaMMbl MO XMMHUHU HAa YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
BKJIFOYAIOT:

3HaUYMMBbIE JUIsi  (OPMHPOBAHUS MHPOBO33PCHHUS OOYYAOIIHUXCA MEKIUCIUIUIMHAPHBIE (MEKIIPEIMETHBIC)
oOIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa M CIeNU(PUKY METOJO0B TO3HAHUS,



UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, DHEPrus, SBJICHHUE, MPOIIECC, CUCTEMa, Hay4dHbIH (aKT,
MIPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsl, UCCIEAOBaHUE, HAOIIOICHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJbHble y4eOHbIe IeHCTBHS (MO3HABATENIbHBbIC, KOMMYHHUKATUBHBIC, PETYJSITUBHBIC), O00ECIEUMBAIOIINE
dbopmupoBanue HyHKIIMOHATBHON IPAMOTHOCTH M COIIMATILHON KOMITETCHITUU 00Yy4YarOIINXCS;

CIIOCOOHOCTh OOYYAIONIMXCSl HCIOJIB30BaTh OCBOCHHBIC MEXAUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS WU
yYHUBEpCabHbIC YUCOHBIC IEUCTBUS B MO3HABATEIILHON M COIIMAILHOM MPAKTHUKE.

MertanpenMeTHble  pe3yJbTaThl  OTPaXKalOT OBJAJCHUE YHUBEPCATbHBIMU  YYEOHBIMU  TO3HABATEIHHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECUCTBUAMMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYeCKHe eHCTBHS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH U aKTYaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONpeAeisiTh ENU MACSTENbHOCTH, 3ajJiaBasi MapaMeTpbl M KPUTEPUU HUX JOCTHUXKEHUS, COOTHOCUTH PE3YJbTAThI
NEeSITeIbHOCTH C TTOCTaBJICHHBIMU 1IEJISIMH;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUH MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIISITh XapaKTepHbIC TPU3HAKHU MMOHITUM
U YCTaHaBJIUBaTh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIHME TMOHSATHS JJIsI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJI KIacCU(DHUKAIIUK BEIIECTB U XUMHUUCCKUX PEAKITHA;

yCTaHABJIUBATh MPUUYUHHO-CJIEJCTBEHHbBIC CBSA3U MEXAY U3y4a€MbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKHE pacCyXAeHUs (MHIYKTUBHBIC, AEAYKTHUBHbBIC, MO AHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTHBOPEUHS B PACCMATPUBACMBIX SIBICHUAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE TO3HAHUS HCIOJIB3yeMbIe B XUMHUH CUMBOJIMYCCKHE (3HAKOBBIC) MOJICIIH, MPEOOPa30BhIBATh
MOJICIbHBIC TIPEACTABICHUS — XUMHUYECKUN 3HaK (CHMBOJI) dJEMEHTa, XHUMHUYecKas (popMyna, ypaBHEHHE XHUMHUYCCKOM
peaKkiuy — MPU PEIICHUM YYEOHBIX IMO3HABATEIbHBIX M TMPAKTUUYECKUX 3ajlady, MPUMEHSATHh HA3BaHHBIE MOJICJIbHBIC
MIPEICTaBICHUS JJIs BBIABJICHUS XapaKTEPHBIX MPU3HAKOB U3yUYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BblIe HCCIIEeI0BATEIbCKHE IEMCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIHM;



(opMyIHpOBATH LIEJIU U 33141 UCCIIEIOBAHUS, UCIIOJIB30BaTh IOCTABICHHBIE U CAMOCTOATENBHO CPOPMYIUPOBAHHBIE
BOIIPOCHl B KayeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI Il (DOPMUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BIIQJIETh HAaBBIKAMM  CAMOCTOSITEJILHOTO  TUIAHUPOBAHUS U TPOBEACHUS  YUCHUYECKUX OIKCIIEPUMEHTOB,
COBEpIIEHCTBOBATh YMEHHUs HaOJII0JaTh 3a XOJAOM MPOLEcca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBaTh 00OOIIECHUS U BBIBOJABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIECIOBAHUS, COCTaBIATH
000CHOBaHHBIN OTUYET O MpOJIeIaHHON paboTe;

MpuoOpeTaTh OMBIT YYEHUYECKOM HCCIIEIOBATENIbCKONM M TMPOEKTHOW JESITEIBHOCTH, MPOSBIATH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/ad, MPUMEHEHHUIO Pa3IMYHBIX METO0B
MIO3HAHMUS.

3) paboTa ¢ unpopManmeii:

OPUCHTHPOBATLCS B PA3IUYHBIX HCTOYHUKAX UHOOpManuu (HAyIHO-TIOMYJSpHAsl JUTEepaTypa XUMHUUYECKOTO
collep>KaHMsl, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHAMM3UPOBATh MHPOPMALIMIO PA3TUYHBIX BUAOB U (Popm
IPEACTaBICHUS, KPUTUYECKUA OLIEHUBATh €€ TOCTOBEPHOCTH U HEMTPOTUBOPEUHBOCTH;

(dbopMyIHpOBaThH 3aMPOCH U MPUMEHSThH Pa3IMYHbIE METOJIBI MPHU MOUCKE U 0TOOpE MHPOpPMALIUU, HEOOXOAUMOM ISt
BBITIOJTHEHUSI YU€OHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

MpUOOPETAaTh OIBIT MCHOJIB30BaHMS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUNA U PA3TUYHBIX TTOUCKOBBIX
CUCTEM;

CaMOCTOSITETILHO BBIOMPATh ONTUMAJIbHYIO (QOpMy mMpeacTaBieHUs WHGOpMAIUKU (CXeMbl, TpapuKU, TUATPAMMBI,
TaOJIUIIBI, PUCYHKH U JPYTHUE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CPEACTBA NpH paboTe C XUMHUYECKON HH(pOpManuen: MPUMEHSITh
MEXIpeIMeTHbIE (PU3NUECKIEe U MATEMAaTUUECKHE) 3HAKU U CUMBOJIBI, (POpMYITbI, a00peBHATYPhI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHMMBOJJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:



3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK1aeMOM TeMBbI B XOJI€ AUAora W/Win TUCKYCCUH, BHICKA3bIBATh UJICH,
dbopMyIUpOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBLHO BHITIOJIHEHUS MPEJI0KEHHOM 3a1a4H;

BBICTYIIATH C HpCBeHTaHHeﬁ PE3YIbTATOB MMO3HABaTEIIbHOM ACATCIIbHOCTH, IIOJNYYCHHBIX CaMOCTOATCIBHO WX
COBMCCTHO CO CBCPCTHHUKAMM IIPU BBIITOJIHCHHUU XUMHNYCCKOTO IKCIICPUMCHTA, HpaKTI/I‘{eCKOﬁ pa6OTBI 10 UCCJICAOBAHHIO
CBOMCTB HN3y4aCMbIX BCUICCTB, PCAIN3alIUN yqe6H0r0 MMpOCKTa, U (bOpMyJ'II/IPOBaTB BBIBOJBI 11O PC3yJIbTaTaM HpOBeI[éHHBIX
I/ICCJICI[OBB,HI/Iﬁ HYTéM corjiaCoBaHusd HOSI/IL[I/Iﬁ B XOJ¢C 06CY)KI[CHI/I$[ 1 oOMeHa MHEHHSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE 1eHCTBHS:

CaMOCTOATEIHHO TUIAHUPOBAThH U OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO ACSATEIBHOCTD, ONpeaesss e€ 1elid U 3a/1a4H,
KOHTPOJUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH MPEHJIaraeMblii aqrOpuUTM JIEUCTBHM TMPHU BBHINOJTHEHUU
y4eOHBIX U UCCIIEIOBATENbCKUX 3a/1a4, BIOMpATh Hanbosee 3 (HEeKTUBHBIN CITOCO0 UX PEIICHHS ¢ YUETOM MOTYYSHHUS HOBBIX
3HAHHUM O BEHIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIIATH CAMOKOHTPOJIb JIESATSIIEHOCTH Ha OCHOBE CaMOaHaJIi3a M CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenqMeTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBI [0 XUMHUHU Ha YIIIyOJEHHOM ypOBHE Ha YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHus BKIIOYAIOT crelupuyYecKkue s y4eOHOTOo mpeameTa «XWMHUS» HaydHbIE 3HAHMS, YMEHHS U CIIOCOOBI
JICUCTBUH TT0 OCBOCHHIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHHUM, BUIBI JEATEIHLHOCTH T10 MOJIYYSHUIO HOBOTO 3HAHUS
Y MPUMEHEHHWIO0 3HAHWN B Pa3IUYHBIX YYEOHBIX CHUTYalMsIX, a TAKXKE B PEaTbHBIX KM3HECHHBIX CUTYAIUSAX, CBA3AHHBIX C
xuMueil. B mporpaMMe mo XuMuu mpeIMeTHbIE pe3yIbTaThl MIPEACTABICHBI MO TO1aM U3yUCHUS.

10 KJIACC
[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHs» OTPAXKaoT:



c(hOpMUPOBAHHOCTb MPEJICTABICHUN: O MECTE U 3HAUCHUU OPTAaHUYECKONW XUMHUHU B CUCTEME €CTECTBEHHBIX HAaYK U €€
poyin B 00€CHEUYEHUU YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA B PEHICHUU MPOOJEM IKOJIOTUYECKOM, IHEPreTHUECKON U
MUIIEBONM OE€30MacCHOCTU, B PA3BUTHUM MEAUIMHBI, CO3JaHUU HOBBIX MaTE€pUAJOB, HOBBIX HCTOYHHKOB HHEPTHUH, B
o0ecrieueHUn PaIMOHAILHOTO MPUPOJIONIOIL30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a
TaK>Ke€ HKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHUS! K CBOEMY 37]0pPOBBIO U MPUPOIHOM cpelie;

BJIAJICHUE CUCTEMON XUMUUYECKUX 3HAHUM, KOTOpast BKIIOYAET: OCHOBOIIOJIATaONIMEe TOHATUSI — XUMUUYECKUH DJIIEMEHT,
aToM, PO U IJIEKTPOHHAsi 000JI0uKa aTroma, S-, P-, d-aToMHbBIC OpOUTAIH, OCHOBHOE U BO30YXJIEHHOE COCTOSHUS aTOMa,
ruOpuaM3alus aTOMHBIX OpOWTaNeil, MOH, MOJIEKYJia, BAJICHTHOCTh, AJICKTPOOTPHUIATEIHLHOCTh, CTENECHb OKHCIEHUS,
XUMUYECKasi CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIIEpOAHBIN CKeNeT, (YHKIMOHAIbHAS TPYIINa, paguKall,
CTPYKTypHbIE (opMysbl (pa3BEPHYTHIC, COKpaIIEHHBIC, CKEJICTHBIE), W30MEpHsl CTPYKTypHass W TPOCTPAHCTBEHHAS
(reomeTpuueckasi, ONTHYECKas ), U30MEPhI, TOMOJIOTHUECKUMA Psi/l, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPO/I- U a30TCOIepKAIIHE
OpraHUYeCKHe COCTMHEHUS, MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHUS; TCOPUH, 3aKOHBI
(nepuoanueckuii 3axkoH /. 1. MenneneeBa, Teopusi CTpoeHUS oprannyeckux BemiecTB A. M. BytnepoBa, 3aKoH coxpaHeHus
Macchl BEIIECTB, 3aKOH COXpaHEHUS W TMPEBpAIllCHHs] DHEPrud MpPH XUMUYECKUX PEaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JIe)KAIIHEe B OCHOBE MTOHUMAHUS TPUUYUHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBJICHUH; MPEACTABICHUS O MEXaHU3MaxX XMMHUUYECKHX PEaKIHUid, TePMOAMHAMUYECKUX M KUHETUYECKHUX
3aKOHOMEPHOCTSIX HMX MPOTEKaHWs, O B3aMMHOM BIMSHUM aTOMOB M TPYNI aTOMOB B MOJIEKynaX (MHIYKTUBHBIA U
Me3oMepHbId A dexThl, opueHtantsl | u Il poma); dakronornyeckue cBEAEHUS O CBOMCTBAxX, COCTaBe, MOJYUYCHUH H
0e30MacHOM MCIOJIb30BAHUH BAXKHEUIITUX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JACSITEIILHOCTH YEIOBEKa, OOIINX
HAyYHBIX MPUHIIMIIAX XUMHYECKOTO MPOU3BOJICTBA (HA IpUMEpE MPOU3BOACTBA METAHOJIA, IEPEpabOTKH HEDTH);

c(hOpMHUPOBAHHOCTh YMEHUMW: BBISBISATH XapaKTepHbIE MPU3HAKU TOHATWN, YCTAHABIMBATh WX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS MPU ONMMCAHUK COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHHUII;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOIb30BaTh XUMHUYECKYIH) CHMBOJIMKY JUISl COCTABJICHUSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (DOPMYJ OPraHUIECKUX BEIIECTB;



COCTaBIIATh YpPaBHEHUS XHMHUYECKHX PEAKIWA M PACKPHIBATh MX CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
pEaKIuii MOCPECTBOM COCTABIICHUS AJIEKTPOHHOTO OallaHCca ITUX PeaKlui, peaknii HOHHOrO 0OMeHa MyTEM COCTaBJICHHUS
WX TTOJTHBIX ¥ COKPAIEHHBIX MOHHBIX YPAaBHCHHIA;,

W3TOTABIMBATH MOJCIIA MOJIEKYJI OPTAaHMYECKUX BEIIECTB IS WUTFOCTPAIMHA MX XUMHUYECKOTO M TIPOCTPAHCTBEHHOTO
CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUI: YCTaHABIMBATh MMPUHAIICKHOCTh N3YUYEHHBIX OPTAaHUYECKHUX BEIIECTB 10 UX COCTaBy U
CTPOCHUIO K OMpeaeIEHHOMY KJacCy/Tpymie COSAWMHCHHM, JaBaTh MM Ha3BaHUS IO CHCTEMAaTUYCCKONH HOMEHKIIAType
(IUPAC) u mnpuBOIUTH TPUBHAIBHBIC HA3BaHHs JUIsl OTACABHBIX MPEICTABUTENICH OPraHWYCCKUX BEIICCTB (ITHIICH,
alleTUJICH, TOJYOJ, TIUIEPUH, dTUICHIJIMKONb, (peHoyn, GopManbIeru, ameTaibIerd, aleToH, MypaBbHHAs KHCJIOTa,
YKCyCHasi KHCJIOTa, CTCApUHOBAs, OJICMHOBAS, IMAJIbMUTHHOBAS KHUCIJIOTHI, TJIMIMH, aJlaHWH, MajabTo3a, GPYKTO3a, aHWIIVH,
JTUBUHUII, H30TIPEH, XJIOPOIPEH, CTUPOJI U JPYTHE);

c(hOpPMHPOBAHHOCTh YMEHHS ONPEICIATh BHJ XUMHUYCCKON CBS3U B OPraHMYCCKHX COCAUHCHUSAX (KOBAJICHTHAS U
MOHHAs CBSI3b, G- U TM-CBS3b, BOJAOPOHAS CBS3b);

c(OPMUPOBAHHOCTH YMEHHSI IPUMEHSTH ITOJI0XKEHHSI TEOPUN CTPOCHHS OpraHnveckux BemecTB A. M. byrneposa ais
OOBSICHEHHSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT UX COCTAaBa U CTPOCHHSI,

chOpMUPOBAHHOCTh YMEHUH XapaKTEepPU30BaTh COCTaB, CTPOCHHE, PU3NICCKUE U XMMHUYECKAE CBOMCTBA TUIHMYHBIX
NpeCTaBUTENICH Pa3IMIHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AJKAHOB, ITUKIOATKAHOB, aJKEHOB, aJKaJIHNCHOB, AJIKHHOB,
apOMaTHUYECKUX YTIIEBOJOPOJIOB, CIHPTOB, AJIBJETHIOB, KETOHOB, KaPOOHOBBIX KHUCIJIOT, MPOCTBIX H CIIOKHBIX 3(HUPOB,
KUPOB, HUTPOCOCTMHEHUH 1 aMHHOB, aMUHOKHCIIOT, OCIIKOB, yIJIEBOJOB (MOHO-, M- ¥ TIOJMCAXaPH/IOB), HILTIOCTPHPOBATH
TCHETHYECKYI0 CBSI3b MEXKIY HHUMH YPAaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIUid C WCIOJIb30BAaHUEM
CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS TOJTBEPXkJaTh Ha KOHKPETHBIX MPUMEpPAX XapakTep 3aBUCHUMOCTH PEaKIIMOHHOU
CIIOCOOHOCTH OPTraHWYECKUX COCIMHEHUN OT KPATHOCTH W THIA KOBAJICHTHOW CBSI3U (G- M M-CBSA3HM), B3AUMHOTO BIUSHUS
aTOMOB Y TPYIIT aTOMOB B MOJICKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UICTOYHUKH YTIIEBOJIOPOIHOTO CHIPhsS (He()Th, MPUPOTHBIN Ta3, YTOMb),
CIIOCOOBI €T0 MepepaboTKH U MPAKTUYECKOE MPUMEHEHUE TTPOIYKTOB MEPEePaOOTKH;



c(hOpPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHWUH O €CTECTBEHHO-HAYYHBIX METOJAaX ITO3HAHWS — HaOJIOICHUH,
U3MEPCHUH, MOJICIIUPOBAHUH, SKCTIEPUMEHTE (PEATbHOM U MBICJICHHOM ) U YMEHHSI IPUMEHSTH 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTh YMEHUS NMPUMEHSATH OCHOBHBIE OTEPAIMHM MBICIUTEIBLHON JCATCIBHOCTH — aHAU3 M CUHTE3,
CpaBHEHHE, 0000ICHIE, CHCTEMATHU3AIIHIO, BBISBIICHUE IPUYNHHO-CIICICTBEHHBIX CBSI3€H — JUIsl U3YYCHUS CBOMCTB BEIIIECTB
1 XUMUUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMECHHI: BBISIBJISATH B3AMMOCBSI3b XUMUYCCKUX 3HAHUN C TIOHATUSAMHU U TIPEICTABICHUSMH JIPYTHUX
€CTCCTBEHHO-HAYYHBIX TMPEIMETOB JJisi 0OJee OCO3HAHHOTO TOHHWMAaHWS CYIIHOCTH MaTEPHAIBHOTO CIMHCTBA MHpA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS 0 OPTraHWYECKOW XUMUU JJIs OOBSICHEHHUS W MPOTHO3UPOBAHUS SBICHUH, MMECIOIINX
€CTCCTBEHHO-HAYYHYIO TIPUPOY;

c(hOpMHPOBAHHOCTh YMEHHUM: TPOBOJIUTH PACUETHI 0 XUMHUSCKUM (POPMYJIaM U YPaBHCHHUSAM XUMHUUYECKHX PEAKITUH C
UCIIOJIb30BaHNEM (U3MYCCKUX BEJIMYMH (Macca, 00bEM ra3oB, KOJUYECTBO BEINECTBA), XapaKTEPHU3YIOIIUX BEIIESCTBA C
KOJIMYECTBEHHOW CTOPOHBI: pACUYEThI IO HAXOXKICHUIO XUMHYCCKOW (POPMYJIbI BEIIECTBA IO W3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHYECKUX JIEMEHTOB, MPOAYKTaM CTOpaHHUs, TNIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUW: TMPOTHO3UPOBATH, AHAIM3UPOBATH W OLEHHBATh C TO3UIUN SKOJOTUYECKOU
0€30MacHOCTH MOCIIECTBUS OBITOBOM M MPOU3BOACTBEHHOM IEATETLHOCTH YEJIOBEKa, CBI3aHHOU C MepepadOoTKON BEIIECTB,
UCIIOJIb30BaTh MOJYyYEHHbIE 3HAHUSA JIJISl IPUHSITHS TPAMOTHBIX PEUICHUN POOJIeM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUI: CAMOCTOSATEIBHO TUIAHUPOBATH U MPOBOJIUTH XUMHUYECKUI SKCIIEPUMEHT (TOJy4YeHUE U
U3y4YCHHE CBOWCTB OPraHUYECKHX BEIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJOPOJOB PA3IMYHBIX KIACCOB U
KHACTIOPOJICOJEPKAIUX OPTaHUYECKUX BEUIECTB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3371a4 10 PACIIO3HABAHUIO OPTaHMYECKHUX
BEIIIECTB) C COONIOZCHUEM TMpaBUi OE€30MacHOTO OOpalleHuss C BeHeCTBaMU H J1abOpaToOpHBIM O0OpPYIAOBaHHUEM,
dbopMynHpoOBaThH MENb UCCIENOBAHUA, TPEICTABIATh B Pa3NIUYHON (opMe pe3ynbTaThl IKCIEPUMEHTA, aHAIU3UPOBATH U
OIICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

coOI0IaTh TpaBUJIa SKOJOTUYECKH IEIeCO00Pa3HOT0 TMOBEACHUS B OBITY M TPYJOBOM ACSATEIBHOCTH B IEISAX
COXPAaHEHUS CBOETO 3/I0POBbSI, OKPYKAIOIICH MPUPOTHOMN CPEJIbI M TOCTHXKCHHSI €€ YCTOMYUBOTO PAa3BUTHS;

OCO3HaBaTh OMACHOCTHh TOKCHYECKOTO JEHCTBHS HA JKUBBIC OPTraHU3MBI OMPENCIEHHBIX OPTaHUYECKHUX BEIIECTB,
noHuMasi cmeica nokazareis [1/1K;



aHAIM3UPOBATH 11€JIECO00PA3HOCTh NMPUMEHEHHSI OPraHUYECKUX BEIIECTB B MPOMBILIJIEHHOCTH U B OBITY C TOYKH
3pEHUs1 COOTHOIIEHUS] PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh YMEHUM: OCYIIECTBIATH LIEJICHANPABICHHBIA MOUCK XUMHUUYECKOW MH(POPMAlUU B Pa3IUUYHBIX
MCTOYHUKAX (Hay4dHas U ydeOHO-Hay4Has JIUTepaTypa, CpeAcTBa MaccoBoi nHpopmanuu, MHTEpHET U Ipyrue), KpUTUIECKU
aHAIM3UPOBATH XMMHUYECKYIO HH(POpMaIMI0, NepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C IOCTaBICHHOM y4eOHOM
3a7ja4yenl.

TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
Koan4yecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHUe pa3/iejioB U TeM (undgposbie)
Kontpoabubie | IlpakTuueckue
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl

Pa3znen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKON XUMHH

[Ipenmet opranuueckoit xumuu. Teopust

11 CTPOCHHS OPTaHUYECKUX coequHeHU A. M. 8
byrneposa
Utoro no pazneny 8

Pa3znen 2. YrieBoaopoanbl

Hpe,[[eJ'ILHLIe yrijiieBo40poAbl — aJIKAHBI,
OHMKIOAaJIKaHbI

2.1




99 HenpenenbHble yriieBOIOPOIbI: ATKESHBI, 14
' QJIKaJIMECHBI, aJIKMHBI

2.3 ApomaTuiecKue yrieBoa0po/Ibl (apeHsbl) 8

94 [IpupoaHbIe HCTOYHUKY YTIECBOAOPOIOB H UX 4
' nepepaboTKa

2.5 l"anioreHnpon3BOAHBIE YTIIEBOJOPO/IOB 4
Wroro mo pazueny 35
Pa3nen 3. Kucjiopoacoaep:kamue opraHu4ecKue coeTHHeHHus

3.1 Crnuptsl. DeHon 11

KapOoHUIBHBIC COSTUHEHUS: JTbJICTUIBI U
3.2 ketoHbl. KapOoHoBbIe KuCTOTHL. ClIOKHBIS 21
3¢upsl. XKupsl

3.3 VYriaeBoasl 9
Hroro mo pazgeny 41
Pasznen 4. A3oTcoaepxaiye OpraHuyecKkue coenHeHust

4.1 AMHHBI. AMUHOKHUCIIOTBL. benku 12
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS

51 BricokoMOJIeKyIsIpHBIE COCMHEHHUS 6
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipeamert u 3HaUEHNE OPraHUYECKON
XMMMH, TIPEICTAaBICHIE O MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUN

05.09.2023

DNEKTPOHHOE CTPOSHHUE aTOMa yriepoia
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BanenTHbIe BO3MOXHOCTH aToMa

yriepoa

07.09.2023

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeTMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phbiBa
CBsA3eH

08.09.2023

Teopus cTpoeHHst OpraHU4ecKUX
coenqunenuit A. M. byriepoBa

12.09.2023

Buner u3omepun: CTpykTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYECKUX
COEUHEHNN

14.09.2023

[IpencraBnenue o KiIaccuGpUKaI 1
CUCTeMaTH4YeCcKasi HOMEHKIIaTypa
(IUPAC) oprannuecKmx BEIIECTB

15.09.2023




Knaccudukamnus peakuii B
OPraHU4YeCKO XUMHH

19.09.2023

Cucremarusanus 1 0000IIEHNE 3HAHUT
o TeEME

21.09.2023

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmyna, HOMEHKJIAaTypa 1 U30Mepus,
JIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOECHHE MOJIEKYJI

22.09.2023

10

duznueckue 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

26.09.2023

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl osTyueHus: U IpUMEeHEeHue
AJIIKaHOB

28.09.2023

12

[uxnoankansl: odmas Gopmyina,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOUCTB,
CTOcOOBI IOJTYYCHHUS U TIPUMECHEHUE

29.09.2023

13

Pemenue pacuéTHBIX 3314 Ha
oTpeelieHUEe MOJICKYIIPHOU (DOPMYJIBI
OPraHMYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B
ero cocras. CucreMaTu3anus 1
000011IeHNEe 3HAHHI IO TEME

03.10.2023

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYIL.
CTpykTypHas U LIMC-TPaHC-U30MEpUs
aJIKCHOB

05.10.2023




15

dusudeckue U XUMHUIECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa

06.10.2023

16

CrniocoOblI mosTy4eHHs U IpUMEHEHNE
AJIKCHOB

10.10.2023

17

[Ipaktuyeckas padora Ne 1 mo reme
"[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"

12.10.2023

18

Pemrenne pacy€THbIX 3a1a4 Ha
OIIpeIeIeHNne MOJIEKYIIIPHON (hOPMYJIBI
OPraHMYECKOr0 BEIIECTBA

13.10.2023

19

AJKamueHbl: COMPsuKEHHBIE,
M30JIMPOBAHHBIC, KyMYJIHPOBAHHBIE.
Oco0eHHOCTH TIEKTPOHHOTO CTPOSHUS

17.10.2023

20

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTMEHOB

19.10.2023

21

CriocoObl mostydeHus: U NpUMeHeHne
aJIKaJIneHOB

20.10.2023

22

AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

(dbopmyna, HOMEHKIIATypa, 3JIEKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
(uznueckue cBoicTBa

24.10.2023

23

XUMHUYeCKUe CBOMCTBA aJIKMHOB

26.10.2023

24

KauecTBeHHBIE pCaKiuu Ha TpOﬁHym
CBA3b

27.10.2023

25

CrniocoObl nostyyeHus U NpUMEHEHne
AJIKUHOB

07.11.2023




26

Pewrenue 3aga4: pac4€Tsl 10 YPAaBHEHUIO
XUMUYECKON pPEaKLUn

09.11.2023

27

Cucremarusanus 1 0000IIEHNE 3HAHUT
o TeEME

10.11.2023

28

ApeHBI: TOMOJIOTHYECKUH psif, 0OmIast
bopmyna, HOMEHKJIATypa. DIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT
OeH30J1a ¥ TOJTyoJ1a, UX GU3NYECKUE
CBOMCTBA

14.11.2023

29

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
3aMelIeHus

16.11.2023

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
MIPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3o1a

17.11.2023

31

Oco0EHHOCTH XUMUYECKUX CBOIICTB
CTUpOJIa

21.11.2023

32

Pemenue pacu€rHbix 3a1a4 Ha
ompeieJICHUE MOJICKYIIIPHOU (POPMYJIbI
OpPraHUYECKOTO BEIEeCTBA

23.11.2023

33

CriocoObl MoTyueHus: ¥ IpUMEHEHUe
apeHoB

24.11.2023

34

I'eneTnyeckas cBs3b MCKAY pa3]INdYHbIMU
KjlacCaMH yrjieBo4opoa0oB

28.11.2023

35

Pacu€rel Mo ypaBHEHHSIM XUMHUECKHX
peakuuii. Cuctemaruszanus u 00001eHne
3HaHUH 110 TEME

30.11.2023

36

[Tpupousiii ra3. IlonyTHble HeTAHBIE
rasbl

01.12.2023




37

KameHHbI# yroJib ¥ IpOyKThI €10
nepepadboTKu

05.12.2023

38

Hedts 1 criocoOb1 €€ mepepaboTKH.
[TpumeHeHre npoIyKTOB NepepaboTKu
HepTH

07.12.2023

39

I'enermueckas CBA3b MCKAY pa3IM4YHbIMU
KjracCaMH yrjieBoaopoaoB

08.12.2023

40

[NamoreHonpon3BoAHbBIE YTIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKluu
3aMelleHus TajJoreHa

12.12.2023

41

JeicTBue menoyvent Ha
rajoreHnpou3BoiHbIe. B3anmoaeicTeue
JIIUTAJIOTeHAJIKAHOB C MarHueM M IIMHKOM

14.12.2023

42

CucreMaruzanys 1 0000IIeHNEe 3HAHUN
1o paszaeny "YriaeBoaopoasr"

15.12.2023

43

KonTtponsHas padoTa o teme
"Yraesomopoanb"

19.12.2023

44

[IpenenpHbIC 0JTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCHU(HUKAIINS,
¢du3nveckue CBONWCTBA

21.12.2023

45

XuMHuJecKkue cBolicTBa MpCaACIbHBIX
OJHOATOMHBIX CITMPTOB

22.12.2023

46

CrniocoObl nosTyyeHus U IpUMEHEHUe
OJIHOATOMHBIX CITUPTOB

26.12.2023




47

[Ipocthie 3¢hupsl: HOMEHKIATYpaA U
nu30Mepusi, 0COOCHHOCTH (PU3NIECKUX U
XUMHUYECKUX CBOUCTB

28.12.2023

48

MHoOroaroMHbI€ CHUPTHI: ATUICHTIUKOIb
Y TJIMILEPUH, UX PU3NUECKUE U
XUMHYECKHUE CBOUCTBA

29.12.2023

49

CriocoObl MosTyuyeHus: U IpUMEHEHUe
MHOTOAaTOMHBIX CITUPTOB

09.01.2024

50

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(dbuzmveckue cBoicTBa. TOKCUYHOCTH
(dbenona

11.01.2024

51

XuMmudeckue cBoicTBa (heHoma

12.01.2024

52

CriocoObI MoTy4eHHs ¥ IPUMEHEHNE
(dbenona

16.01.2024

53

[IpakTrueckas padota Ne 2. Permenue
SKCIEPUMEHTAJIBHBIX 33124 10 TEME
"Crupthl 1 heHoBI"

18.01.2024

54

CucreMaruzanys 1 0000IIeHNE 3HAHUN
110 TEME

19.01.2024

55

ANbJIETUIbI U KETOHBI: DJIEKTPOHHOE
CTpOEHUE KapOOHUIBLHON TPYIIIHI;
TOMOJIOTHUYECKHE Psifibl, 001mas hopmyina,
M30MepHs U HOMEHKJIAaTypa

23.01.2024

56

ANbJIerUIbl U KETOHBI: (PU3NYECKHE
CBOMCTBA; pEAKIIMH PUCOETUHEHUS

25.01.2024

57

Peakuun okucieHHUs 1 Ka4eCTBEHHbBIE
pCakuu aJIbACTUAOB U KETOHOB

26.01.2024




58

CriocoObI MOJTydeHUs albJACTHI0B U
KETOHOB

30.01.2024

59

OAHOOCHOBHBIE NPE/EIIbHbIE
KapOOHOBBIE KUCJIOTBI, 0COOEHHOCTH
CTPOCHHUS MX MOJIEKYIT

01.02.2024

60

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3nMvecKue CBOMCTBA

02.02.2024

61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

06.02.2024

62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHCIOTHl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

08.02.2024

63

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apOMaTHYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BBICIINX
KapOOHOBBIX KHCIIOT

09.02.2024

64

IlonaTtue o IIPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

13.02.2024

65

CriocoObl mostydeHus: 1 IpUMEHEHUe
KapOOHOBBIX KHUCIOT

15.02.2024

66

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN P,
obmras popmyia, U30MepHs U
HOMEHKJIATypa

16.02.2024

67

dusnyeckne 1 XUMHYECKUE CBOCTBA
3¢upoB

20.02.2024

68

Pemenue pacu€rHbix 3a1ay: 1o
YPAaBHEHUIO XUMUYECKOW pEaKLU, HA

22.02.2024




OIIpeJieTICHNuE MOJIEKYIIIPHOH (hopMyIIbI
OpPraHUYECKOT0 BELIECTBA

69

[Ipaktudeckas padora Ne 3. Pemmenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TCME
"KapOonoBbie KHCIOTHI. CI0XKHBIE

a¢upsr"

27.02.2024

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOIIHU3)

29.02.2024

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COZACPpKAMUX OCTATKH HECTIPEACIIBHBIX
KUPHBIX KUCIIOT. JKUpBI B IpUpoae

01.03.2024

72

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, nX Morortee neiicteue. [lonstue
O CUHTETHYECKUX MOIOIINX CPEJICTBAX
(CMCO)

05.03.2024

73

['eneTnveckas CBsI3b YrIe€BOJOPOIOB U
KHCJIOPOJICOACPIKAITUX OPTaHMIECKHIX
BEILIECTB

07.03.2024

74

PacuéTel o ypaBHEHUSAM XUMUYECKUX
peakuui

12.03.2024

75

Cucrematuzanus 1 0000IIeHNE 3HAHUN
110 TEME

14.03.2024

76

OO1as XxapakTepucTUKa yrieBOJA0B U
KJaccuduKanus yrieBo10B (MOHO-, TU- U
MOJIMCAXapH/IbI)

15.03.2024

77

Monocaxapuabl: (pu3nuecKrue CBOMCTBA U
Hax0’KJICHUE B IPUPOJIE

19.03.2024




78

[IpuMeHeHue riroKo3bl, €€ 3HaUCHUE B
KU3HEACATEIBHOCTH OpraHu3ma

21.03.2024

79

Jucaxapuipl: caxapo3a, MajlbT03a U
nakro3a. HaxoxneHnue B npupose u
MIPUMEHEHHE JIcaxapuioB

22.03.2024

80

[Tonmucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, PU3NYECKUE U
XUMHNYECCKHUE CBOI\/'ICTBa, MMPUMCHCHUC

02.04.2024

81

Ilousatue 06 HNCKYCCTBCHHBIX BOJIOKHAX

04.04.2024

82

Pemenune pacueTHbIX 3a/1a4 Ha
ONpEeEJICHUE JIOJIM BBIX0/Ia MPOIYKTa
pEaKIMH OT TEOPETUUECKU BO3MOKHOTO

05.04.2024

83

CucreMaruzanys 1 0000IIeHNEe 3HAHUN
0 paszierny

09.04.2024

84

KonTtponsHas padoTa o teme
"Kucnopoaconepxaiiye opraHu4ecKue
coequueHus"

11.04.2024

85

AMUHBL: K1accUpUKAIHS, CTPOCHHE
MOJIEKYJI, 00111asi popMyJia, U30Mepus,
HOMEHKJIATypa ¥ (PU3HUECKUE CBONCTBA

12.04.2024

86

XuMHuJecKre cBolicTBa aJII/I(i)aTI/I‘IeCKI/IX
adMHHOB

16.04.2024

87

AnnnmH: CTPOCHUC aHWJIMHA,
0COOCHHOCTH XUMHYECKUX CBOWCTB
AdHUJINHAa

18.04.2024

88

CrniocoObl nosTyyeHus U IpUMEHEHUe
ann(paTHUECKUX aMUHOB

19.04.2024




89

AMMHOKHUCIIOTBI: HOMEHKJIATypa U
nzomepusi, pusnuecKue cBoicTBa.
OTI[GJH)HI)IG MMpeaACTaBUTCIIN O~
AMHUHOKUCJIOT

23.04.2024

90

XUMHYEeCKHE CBOMCTBA aMHUHOKHCIIOT, UX
OHOJIOTHYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJINU3 TIENTHIO0B

25.04.2024

91

benku xak mpupoHbIE TIOJIUMEDPHI;
CTPYKTYpPBHI OEJIKOB

26.04.2024

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

30.04.2024

93

A3oTcoaepKale TeTEPOLMKINYECKIE
COCIUHECHMUS. HYKJ'IGI/IHOBI)IC KHUCJIOTBI:
COCTaB, CTPOEHHUE U OHOJIOTHYECKasl pOJib

02.05.2024

94

[Ipaktrueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTcoaepKaiiue OpraHun4eckue
coequueHus"

03.05.2024

95

[Ipaktuueckas padota Ne 5. Permenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEMeE
"Pacnio3zHaBaHue OpraHMYeCKUX
coequHeHun"

07.05.2024

96

KonTtponbHas padoTa o teme
"A3zoTconepxaiiue OpraHun4ecKue
coenquuenus"

10.05.2024

97

OCHOBHBIC TIOHITUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCIUHEHUN U

14.05.2024




MCTOJbI UX CUHTC3a —IIOJIMMEpHU3ala U
IIOJIMKOHACHCAIIUA

Ilnactmaccel. YTunuzanus u

%8 nepepadoTKa IIacTUKa 1 16.05.2024
99 DnacToMepsl: HaTypaJbHBIH 1
CHUHTETHUYECKUE KayuyKku. Pe3nHa 17.05.2024
Bonokna: HaTypainbHBIE, HCKYCCTBEHHBIE,
| e T :
[IpakTueckas padota Ne 6. Pemenue
| e s |
O60011eH1Ee U crucTeMaTnu3alus
102 H3y4eH
"B}I/:co;xsnti;izz?{i?::oz;ﬁ;eﬂm" 1 24.05.2024
103 PesepBHbIil ypok 1 28.05.2024
104 PesepBHbIil ypok 1 30.05.2024
OBLIEE KOJIMYECTBO YACOB I10 104

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xknacc/ Epemun B.B., Ky3pmenko H.E., [Ipoznos A.A., Jlynun B.B.; non pepakuueit Jlynuna B.B., O6miectBo
C OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY; AkimonepHoe odmiectBo «M3narensctBo «lIpocBemnienue»

Xumus, 10 knace/ IN'abpuensn O. C., AkuronepHoe o6mectBo "M3garensctBo "poda"

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

O. C. Tabpuensn, I'. I'.JIbicoBa, A. I'. BBenenckas "Xumus 10 knacc: Hacronshas kaura yuutens". M.: Ipoda, 2019 rox

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://chem.rusolymp.ru Opraaudeckas XMMHUS: dJCKTPOHHBIA YUeOHUK I CPEIHEH IIKOIbI






