


MOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma 3J€KTUBHOTO Kypca o XUMHUHU «CI10KHbIE BOIPOCHI OPrAaHUYECKON XUMHUI» HA YPOBHE CPETHETO
oOmiero obpazoBaHusi paspadborana Ha ocHoBe PDepepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O0 obpa3zoBaHuU B
Poccuiickoii @eneparumn», TpeboBaHMI K pe3yibTaTaM OCBOCHHUA (heaepalnbHOi 00pa3oBaTEIbHON MPOrpaMMBbl CPETHETO
obmero odpazoanusi(POIl COO), npeacraBneHHbx B denepaqbHOM TOCYJAPCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
COO, c yuérom Konuenuuu npenogaBaHusi yaeOHOTo npeamera « XUMHsD» B 00pa30BaTeIbHbIX opranu3anusax Poccuiickoi
®denepanny, peaqu3yrOUIMX OCHOBHbIE 00pa30BaTEIbHbIE IMPOrpaMMbl, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHS
Bocniutanus B Poccuiickoit @enepanuu Ha nepuon 10 2025 rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne
996 - p.).

XUMHS Ha YPOBHE YIIIYOJIEHHOTO U3YUYEHUS 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOIO0 00pa30BaAHMUS
yuanmmxca 10-11 kmaccoB. M3ydyenuwe mnpeamera, peanuzyemMoe B YCIOBUAX AU(PPepeHIupOBaHHOrO, MNPOQPHUILHOTO
oOyueHusi, MPHU3BaHO OOECHEYUTh O0IIEe00pPa30BATENbHYI0 M OOMIEKYJIbTYPHYIO IOJITOTOBKY BBIIMYCKHMKOB IIKOJIBI,
HEOOXOAMMYIO NIl aJanTaluy UX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM XU3HHM B COLIMYME, a TaKXe MJIs MPOJIOJIKEHUS
OoOy4eHMs] B OpraHu3alusax MNPOPECCHOHAIBHOIO O0pa30BaHHUsA, B KOTOPBIX XMMHS SIBJISETCS OJHOM W3 MPUOPUTETHBIX
JTUCLUIUIVH.

B nporpamme 31eKTMBHOIO Kypca no xuMuu «CI0KHBIE BOIPOCHI OPraHMYECKOW XMMHW» Ha3HAYEHUE IOJIy4aeT
NOAPOOHYI0  MHTEPIIPETAIIMI0O B  COOTBETCTBHUM C  OCHOBomojaratonmmu  mnonoxkeHusimu  ®OIoC  COO o
B3aMMOOOYCIIOBJIEHHOCTH LENEH, COJIep KaHus, PE3yJIbTaTOB O0yUEHHUsI U TPEOOBAHUM K YPOBHIO IIOJITOTOBKH BBIITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJIIFOTCS CJIEIYIOLIME BBIOJIHAEMbIE TPOTPAMMOM 10 XUMHUH (PYHKIUU:

e UH(pOPMALMOHHO-METOUYECKAs, pealn3alus KOTOpol oOecrnedyrBaeT IOJIyueHUE MPEACTABICHUs O UEIsX,
COJep>KaHUM, OOIIel cTpaTeruu OOy4YeHHs, BOCHUTAHMS W Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMH IpeIMeETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-TUJIAHUPYIOILIAsA, KOTOpas MpeayCMaTpUBAET OMNpENEJCHUE: MPUHILMUIIOB CTPYKTYPUPOBAHUSA U
MOCJIEIOBATEILHOCTH M3YyUYEHHs] y4eOHOTO Marepuaia, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEPUCTHK;
NOJIXOJ0B K (POPMHUPOBAHUIO COAEPKATEIHLHOW OCHOBBI KOHTPOJS M OLIEHKM OOpa3oBaTENbHBIX JOCTHUKEHHM
oOyJaroluxcs B paMKax UTOTOBOM aTTecTaliu B (popMe eTUHOr0 roCyAapCTBEHHOTO SK3aMeHa 110 XUMUHU.

ITporpamMMma a1t yriyOnE€HHOTO U3y4eHUsl XUMHUU:



e yCTaHaBIMBAaE€T HWHBAPUAHTHOE NPEIMETHOE COJEpkKaHUe, 00s3aTeNIbHOE JUIsl M3YYEeHHs B paMKax OTIEIbHBIX
npoduiieid, mpeaycMaTpuBaeT pacupeeieHrue U CTPYKTYPHUPOBAaHUE €ro MO KJIaccaM, OCHOBHBIM COJIEpKATEIbHBIM
JUHUSM/pasziesiaM Kypca;

e 1aéT MPUMEPHOE paclpeecHIe YIeOHOTO0 BpEeMEHH, PEKOMEHYEMOT0 ISl U3YYCHHS OTICITBHBIX TEM;

e TMpeajiara€T NPUMEPHYIO MOCJIEA0BATEIBHOCTh M3YUYEHUS Y4€OHOro marepuana ¢ y4€TOM JIOTMKH MOCTPOCHUS
Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e JAET METOJAMYECKYI0 MHTEpIpETAlMIO HeJied U 3aJa4 U3y4YeHHUs MpeaMeTa Ha yriayOiaEHHOM YpPOBHE C y4ETOM
COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEAHEro oO0Iero oOpa3oBaHUs, COJEPKATEILHON XapaKTepUCTUKU
IJIAHUPYEMBIX PE3YIbTaTOB OCBOCHUS OCHOBHOU 00pa30oBaTelIbHOW MPOrpaMMbl CPEIHETO O0IIero oOpa3oBaHuUs
(JIMTUHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), @ TAKXKE C YU4ETOM OCHOBHBIX BUJIOB YYEOHO-TIO3HABATEIBHBIX
JEeUCTBUN 00YyYaroerocs o OCBOCHUIO COJIEP KaHUs MpeIMeTa.

[Io BceM Ha3BaHHBIM MMO3UIUSAM B MPOTPAMME 3JIEKTUBHOTO Kypca Mo XuUMuU «CI0KHBIE BOMPOCH OPTaHUYECKON
XUMHUW» TPETyCMOTPEHA MPEEMCTBEHHOCTh ¢ OOy4YeHHMEM XHMMHHM Ha YpOBHE OCHOBHOIO oO0mIero oOpa3zoBaHus. 3a
npejeiaMyd  YCTaHOBJIICGHHOM TMPOTpaMMOM MO XUMHUM 00s3aTelIbHOW (MHBAPUAHTHOM) COCTAaBISAIONIEH COJEpHKaHUS
AJIEKTUBHOTO Kypca To XUMHH «CIOKHBIE BOMPOCHl OPraHMYECKOM XHMHH» OCTAETCS BO3MOXKHOCTH BBIOOpa €ro
BapUATUBHON COCTABJISIONICH, KOTOpas JOJKHA OMPEEIATHCA B COOTBETCTBUU C HANpaBIEHUEM KOHKPETHOTO Tpoduiis
oOyJeHus.

B cootBercTBUM ¢ KoHIenTyainbHbIMU TmoJokeHUsIMU DPI'OC COO o Ha3HaYeHUU MPEIMETOB 0a30BOr0 M
yTIIyOJIEHHOTO YpOBHEH B crucTteMe AudPpepeHIInpoBaHHOI0 00YyUEHUsI Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHus XUMHUS HA
YpOBHE YTriyOJIEHHOTO M3y4YeHHUs HAIPABJICH Ha pPEaTu3alMi0 MPEEMCTBEHHOCTH C TMOCJIEIYIOIIUM 3TaroM TMOJyYeHUS
XUMHUYECKOTO 00pa30BaHUs B paMKaxX U3YYCHUS CTICIIMAIBHBIX €CTECTBEHHO-HAYYHBIX M XUMUYECKHUX JUCITUIUIMH B By3aX U
OpraHu3aIusgIX cpeaHero mnpodeccuoHanbHOTO 00pa3oBaHus. B 3TO# CBsI3W M3ydeHHE AJIEKTHUBHOIO Kypca MO XUMUH
«CoXHBIE BOMPOCHl OPraHUYECKOM XHMHUW» OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA pACHIMPEHHE W YIUIyOJeHue
TEOPETUUYECKON U MPAKTUYECKOM MOATOTOBKH 00YyYAIOIIUXCS, BEIOPABIIUX ONPEeACTIEHHBIN Mpoduiib 00ydeHus, B TOM YUCTIE
C TMEPCIEKTHBOM MOCJEIYIONIEr0 TOJYYCHHs] XUMHUYECKOTOo OOpa30BaHUS B OpraHU3ANMSIX MPO(EecCHOHATHEHOTO
oOpazoBanus. Hapsny ¢ atum, B cBete TpeboBanuiit ®I'OC COO k miaHupyeMbIM pe3ysibTaTaM OCBOCHHUS (eaepaabHOM
o0pa3oBaTeIbHON MPOrpaMMbl CPEIHEro O00IIero o0pa3oBaHUs M3YyUYEHHUE JJIEKTUBHOTO Kypca Mo XUMHH «CIOXKHbIE



BOIIPOCHl OPraHUYECKOM XHMMHUHU» OPUEHTHUPOBAHO TAKXKE Ha peIIeHUE 3a7a4 BOCHUTAHUS M COLMAILHOTO Pa3BUTHUS
oOy4aronuxcs, Ha GOpMUPOBAHUE Y HUX OOLIEUHTEIUICKTYaIbHBIX YMEHHUM, YMEHUN palioHaIU3aui yueOHoro Tpyaa u
0000IIEHHBIX CTIOCOOOB JEATEILHOCTH, UMEIOIINX MEXAUCIUTUTMHAPHBIN, HAIPEAMETHBIN XapaKTep.

CocCTaBIAIOMMMU 3JIEKTUBHOTO Kypca M0 XuMuH «CIOXHBIE BOINPOCH OpPraHMYECKOW XUMHUW» Ha YpOBHE
yIIyOIEHHOTO U3YUYEeHHUS SBISAIOTCA YITyOnEHHbIE Kypchl — « Opranndeckast Xumusi». [Ipu onpenenennu noaxoaoB K 0T00py
U CTPYKTYPHOW OpraHU3alMU COJAEPM AHUS 3THX KypCOB B IporpamMMe Mo XMMHUH 3a OCHOBY MPUHSATHI nonoxenus OI'OC
COO o pazanunsix 6a30BOro U yriayO0aEHHOT0 YpOBHEH U3YUCHUS TIPEIMETA.

OcHOBY coaepxaHusi KypcoB «Opranndeckasi XUMUs» COCTaBISET COBOKYIMHOCTh MPEIMETHBIX 3HAHWA M YMEHHH,
OTHOCSIIUXCS K 0a30BOMY YpPOBHIO M3Y4YEHHS MpeaMeTa. JTa CUCTeMa 3HAHWN MOJyYaeT ONpenelEHHOE TeOPEeTUYECKOe
JIOTIOJTHEHHUE, TTO3BOJISIIOIIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIINI 00bEM (haKTONOrHUecKoTo Marepuana. B xypce
OpPraHUYECKON XUMUU NPU PACCMOTPEHUH PEAKIIMOHHONW CIIOCOOHOCTH COEIMHEHUH yIesieTcss 0c000€ BHUMAaHKE BOIIPOCaM
00 AJIeKTPOHHBIX (P PeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max PeaKIuil.

Oco0oe 3HaYeHHE UMEET TO, YTO Ha COAEP)KaHME DIIEKTUBHOTO Kypca 1o XUMUHU «CII0KHBIE BOTIPOCH OpraHNYeCKO
XUMHI» YIIIyOJIEHHOTO YPOBHS U3YYEHHUS IS KJIACCOB OMPEeIEHHOTO mpoduiis (TIaBHEIM 00pa3oM Ha UX CTPYKTYpPY H
XapakTep JOTOJHEHUH K 00IIel CUCTEME MPEIMETHBIX 3HAHHI ) OKa3bIBAIOT BIUSHUE CMEXHBIC MTpeaAMETHI. Tak, Hampumep,
B COJIEp’)KaHUU TpPEaMeTa JUIsl KJIACCOB XMMHKO-(u3udeckoro mpoduiis Oosblioe 3HaUe€HHE OyayT UMEThb SJIEMEHTHI
y4eOHOro MaTtepuaia mo oomei xumuu. [Ipu u3ydeHnu npeamera B JaHHOM CIy4yae akleHT OyJeT clieliaH Ha OOIIHOCTh
METOJIOB TIO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUHU U B (DM3HKE: aTOMHO-MOJIEKYJIIpHAsi Teopusi (MOJEKyIsApHas
Teopusi B (PU3WKE), 3aKOHBI COXPAaHEHUS MACChl M DHEPTUH, 3aKOHBI TEPMOJWHAMHUKH, SJICKTPOJIN3a, MPEACTABICHUS O
CTPOEHHMH BEILECTB U JIPYToe.

B T0 5xe Bpemsi B coiepKaHuu dJEKTUBHOTO Kypca 1Mo XUMUH «CII05KHBIE BOTIPOCHI OPTAHMYECKOM XUMHI JIJIS1 KJIaCCOB
XUMHUKO-OMOJIOruYecKkoro mnpoduist OoNblIMKA YIAeIbHBIM Bec OyneT HMMETh OpraHuyeckas Xumus. B sToM ciydae
MPEIOCTABISICTCS BO3MOXKHOCTH Il OoJiee OOCTOATENHHOTO PACCMOTPEHHUS XUMHUYECKOW OpraHW3allid KIETKH Kak
OMOJIOTHYECKON CUCTEMBI, B COCTaB KOTOPOU BXOMST, K MPUMEPY, TaKUe CTPYKTYPHBIC KOMITOHEHTHI, KaK JTUMHUIbI, OCIKH,
YTIIEBOIbI, HYKJICMHOBBIE KUCJIOTHI U ApyTue. [Ipu 7TOM 3HaHMS 0 COCTaBE M CBOMCTBAX MPEJCTABUTEIICH OCHOBHBIX KJIACCOB
OpPraHUYECKUX BEILECTB CIIY>KaT OCHOBOM JIJIsl U3yUEHUs CYLITHOCTH MPOLECCOB (POTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.



B mutane ¢popMupoBaHHsS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOECHHUS OOLIEHAYYHBIX METOJIOB IO3HAHUS M ONbITa
IIPaAKTUYECKOT O IPUMEHEHHNS] HAyYHbIX 3HAaHUI U3yUYEHHUE 2JIEKTUBHOTO Kypca 110 XUMHH «CII0KHBIE BOIIPOCHI OPraHU4ECKOU
XMUMHW» Ha yIiyOJIEHHOM YpOBHE OCHOBAHO HA MEXIPEIMETHBIX CBA3SX C YUEOHBIMHU IPEeIMETaMH, BXOSAIIUMU B COCTaB
npeaMeTHbIx obmacteit «EcTecTBeHHO-HayuyHBIE NpeAMETh», «MaremaTtuka W HHPopMaTHKa» U «Pycckuil s3pIK U
JUTEPATYPAy.

[Tpu u3yueHuu 3MEKTUBHOTO Kypca 1o XUMUU «CII05KHBIE BOIIPOCH OPraHUUYECKON XUMHUNU» Ha YIIyOlnEHHOM ypOBHE
TaKk)Ke, KaKk Ha YpOBHE OCHOBHOTO U CpelHero ooduero oOpa3oBaHMs (Ha 0a30BOM ypOBHE), 3a/layeil MEepBOCTEINEHHOM
3HAYMMOCTH SIBJII€TCA (POPMUPOBAHUE OCHOB HAYKH XMMHUHU KakK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOM
NeSATEIbHOCTH YeJIOBEKAa U OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpbl. Perienue 3Toil 3a1aun Ha yriayOJaEéHHOM ypOBHE
U3Y4CHUS IIPEIMETA MPEANOIIaracT peaan3alnio TAKUX LeJIed, KaK:

dbopMupoBaHUE TIPEJCTABICHUI: O MaTepUAIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBICHHUM
MIPUPOJIBI, O MECTE XMMHUU B CHCTEME €CTCCTBEHHBIX HAyK W €€ Beaylled poiau B 00ECICYCHUH YCTOWIHUBOIO
pa3BUTHSI YEJIOBEYECTBA: B PEIICHUM MPOOJIEeM HKOJOTUYECKOM, HHEPreTUYECKOM M MHUIEBOM O€30MacHOCTH, B
Pa3BUTUM MEIUIIMHBI, CO3IAaHIUU HOBBIX MaTE€pPHaIoOB, HOBBIX HCTOYHUKOB SHEPTUH, B 00€CTICUCHUH PALIMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUS, B (DOPMUPOBAHUM MHUPOBO33PEHHUS U OOIIEH KYyJbTYPhl YEJIOBEKA, a TaAKKE DKOJIOTHUCCKH
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M IPUPOIHOM CpEIE;

OCBOCHHUE CHUCTEMbI 3HAHWM, JISKAIIUX B OCHOBE XMMHYECKOW COCTABJISIFOIICH €CTECTBEHHO-HAYYHOW KapTHHBI
Mupa: (pyHIaMEHTAIbHBIX MOHATHI, 3aKOHOB U TEOPUN XHMHUHU, COBPEMEHHBIX MPEJICTABICHUNW O CTPOCHUU
BEIIECTBA HA Pa3HBIX YPOBHSIX — ATOMHOM, MOHHO-MOJICKYJISIPHOM, HAJIMOJICKYJISIPHOM, O TEPMOJIMHAMHUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX IMPOTEKAHUS XUMHUYECKUX PEAKIHM, O XUMHUYECKOM PaBHOBECHH, PACTBOpAX U
JTUCTIEPCHBIX CUCTEMaX, 00 OOIIMX HAYYHBIX MPUHITUIIAX XUMHUECKOTO MPOU3BO/ICTBA;

dbopmMupoBaHUE Yy OOYyYaIOIIUXCS OCO3HAHHOIO TMOHUMAaHMS BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHYECKUX 3HAHUM
JJ1s1 OOBSICHEHUS KITFOUEBBIX UEH U MPOOJIeM COBPEMEHHON XUMHUH, JJIs1 OOBSICHEHUS U MPOTHO3UPOBAHUS SBJICHUH,
UMEIOIIUX €CTECTBEHHO-HAYYHYI0 TIPUPOJy; TPaMOTHOIO pelieHus TMpoOJieM, CBSI3aHHBIX C XHUMHEH,
IIPOTHO3UPOBAHUS, aHalM3a W OIEHKH C IO3WIHMH SKOJOTHYECKON OE30IaCHOCTH IOCIICACTBUN OBITOBOM H
MPOU3BOJACTBEHHON NEATEIBHOCTH YEJIOBEKA, CBSI3AHHOM C XHMHUYECKUM IIPOU3BOJACTBOM, HCIIOJB30BAHUEM U
nepepadoTKOMN BEIIECTB;



e yIIyOJIEHHE TMPEACTAaBICHUI O HAay4YHbIX METOAAaX II03HAHUS, HEOOXOAUMBIX MJii NPUOOPETEHUS YMEHU
OPUEHTHPOBATHCSI B MHUPE BELIECTB M OOBACHEHUS XHWMUYECKUX SIBJICHUI, MMEIOLUIMX MECTO B MPUPOJE, B
IPAKTUYECKOHN JEATEIbHOCTU U MIOBCETHEBHOM KU3HHU.

B muiane peanuzanuu mepBOOYEPEIHBIX BOCIUTATENBHBIX M PAa3BUBAIOMIUX (YHKIUN EIOCTHOW CHCTEMBI CPEIHEro
o0miero o0pa3oBaHUs MPU U3YUYEHUHU IJIEKTHUBHOTO Kypca Mo XuMuM «CIO0XKHBIE BOMPOCHl OPraHMYECKOW XMMHHM» Ha
yIi1yOIEHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh IPHOOPETAIOT TaKUE 1IENIN U 334a4H, KakK:

e BOCHHUTaHHME YOEKIAEHHOCTH B MO3HABAEMOCTHU SIBJICHUI MPUPOIBI, YBAXKEHHUS K MPOIIECCY TBOPUYECTBA B 00JIaCTU
TEOPETHUYECKUX M TMPUKIATHBIX HCCIEIOBAaHUNA B XUMHH, (HOPMHPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO
COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAYKU;

e pa3BUTHE MOTUBALMU K OOYUYEHHIO M MMO3HAHMIO, CIIOCOOHOCTEN K CAMOKOHTPOJII0 U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHUS 00IIEUETIOBEUECKUX LIECHHOCTEH;

e pa3BUTUE TIO3HABATEJBHBIX HWHTEPECOB, MHTEUIEKTyaJbHbIX W TBOPYECKUX CIIOCOOHOCTEW 00ydaromuxcs,
(opMHpOBaHHE y HHUX CO3HATEIBHOTO OTHOIIEHHUS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY OOpAa30BAHMIO Kak
YCIIOBUIO YCHEITHOW Mpo(ecCHOHaIbHON U 00IIECTBEHHOUM AESTENbHOCTH, OTBETCTBEHHOIO OTHOILLEHUS K CBOEMY
3JI0POBBIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

e (opMHUpOBaHME YMEHUH M HABBIKOB Pa3yMHOI'O MPHUPOIOIOJIb30BAHUS, Pa3BUTHE 3KOJOTUYECKOW KYJbTYpHI,
npuoOpeTeHne OnbITa OOLUIECTBEHHO-TIOJIE3HOM 3KOJIOTrMUECKON AeSITeTbHOCTH.

OnexTuBHBIN Kypc «ClI0KHbBIE BOIIPOCH OPIraHUYECKON XMMHUM») COCTaBJIEH B MOJIHOM COOTBETCTBUU C (efepaibHbIM

KOMIIOHEHTOM TOCYAapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa Ha OCHOBE aBTOpcKoi [IporpaMMel Kypca XuMuu aiist

npouIIbHOTO U yriay0jaeHHoro uzydyenust xumuu B 10-11kmaccax 0611eo0pa3oBaTeNbHbIX YUpEKIASHUN (TIPODUITBHBIHI

ypOBEHbB) nipeAHa3HaueH as yyammxcs 10-11 knacca, paccuntan Ha 344aca B rof (1 4ac B Heaento).



COJEPKXAHUE OBYUYEHUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpeameT 1 3HaU€HKHE OPraHUYECKOW XUMUH, IPEJCTABIEHUE O MHOTOOOpa3un OpraHuYeCKUX COETMHEHUN.

DJEKTPOHHOE CTPOEHUE aToMa YIJepojia: OCHOBHOE M BO30YKJIEHHOE COCTOsIHUSA. BajeHTHbIE BO3MOKHOCTH aToMa
yriaepoaa. XUMUYecKasi CBA3b B OPraHMYECKUX COEAUMHEHMsIX. Tumbl ruOpuan3alud aTOMHBIX OpOuTaneil yriaepoja.
Mexanu3Mbl 00pa3oBaHMsI KOBAJCHTHOW CBs3U (OOMEHHBIA M JOHOPHO-AaKIENTOPHBIN). TUIBI MepeKpbhIBaHUSI aTOMHBIX
opbutanei, o- u n-cBsi3u. OIUHApPHAsA, IBOWHAS U TpoitHas cBA3b. COCOOBI pa3pbiBa CBA3EH B MOJIEKYJIAX OPraHUYECKHUX
BemiecTB. [ToHsiTHEe 0 CBOOOAHOM pajiukaie, Hykjieopuie u aeKTpodue.

Teopus cTpoeHHsT opraHmyeckux coeauHeHnid A.M. ByrnepoBa M COBpEMEHHBIE NPEICTABICHUS O CTPYKType
MOJIEKYJl. 3HAu€HUE TEOPUM CTPOCHUS OPraHUYECKUX COCAMHEHUN. MOJeKyIsipHble U CTPYKTYpHbIE (HOPMYJIBI.
CrpykTypHble (OpMYyJbl pa3IMYHBIX BHJIOB: pa3BEPHyTas, COKpami€éHHas, ckeneTHas. M3omepus. Buasl nzomepuu:
CTPYKTYpHasi, IPOCTPAaHCTBEHHAsA. DJIEKTPOHHbIE 3(P(EKThI B MOJIEKYJaX OPraHUYECKUX COCIMHEHUW (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kiaccudukanuu opraHuyeckux BemiecTB. [loHaTtne o dyHKUMOHAIBHOUW rpymme. ['omonorus.
['omonorudeckue psaapl. Cucremarnueckas HOMEHKIaTypa opranndeckux coeauHenuit (IUPAC) u TpuBruanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobOenHocTn ©  KjaccU(UKAIMs OpPraHuyecKux peakiuil. OKHCIUTETbHO-BOCCTAHOBUTENbHBIE PEAKIMU B
OPraHUYECKON XUMUHU.

OKCIepUMEHTANIbHBIE METO/bl M3YUYECHUSI BEIIECTB U UX MPEBPAICHH: O3HAKOMIIEHHE C 00pa3laMu OpraHUYeCKUX
BEILIECTB U MaTepUalaMu Ha UX OCHOBE, OMBITHI MO MPEBPAIICHUI0 OPTaHUYECKUX BEUIECTB MPU HarpeBaHuHU (TJIaBIICHUE,
0oOyTJIMBaHKUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJI OPraHMYE€CKUX BEIECTB.

YraeBoaopoasl.



Ankanbl. ['oMonormdeckuil psii ajikaHoB, oOmias ¢opMmysia, HOMEHKJIATypa M HU30MepHs. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI allKaHOB, SP>-ruOpUAM3aLKs aTOMHBIX OpOHMTANIEi yrieposa, 6-CBa3b. Dusnueckue
CBOMCTBA AJIKaHOB.

XUMUYECKHE CBOMCTBA alIKaHOB: PEAKIMU 3aMEIICHUS, U30MEpU3AllMU, JETUAPUPOBAHUS, TUKIU3ALMU, TTUPOJIN3A,
KpekuHra, ropenus. [IpencraBienue o MexaHu3Me peakinil paluKaaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O611as popmyna, HOMeHKIAaTypa u u3omepusi. OCOOEHHOCTH CTPOEHUSI 1 XUMUYECKUX CBOMCTB MaJIbIX
(mukonponaH, HUKIOOyTaH) M OOBIYHBIX (IMKJIOMEHTAH, IUKIOreKCaH) IuKiIoankaHoB. CrocoObl MONy4YeHUS U
MPUMEHEHUE ITUKIJIOATKAHOB.

Ankenbl. ['oMonoruueckui psi aakeHoB, oOmias ¢opmysia, HOMEHKJIATypa. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI AaJKEHOB, SP’-rMOpHMAM3alUs AaTOMHBIX opOuTanedl yriaepoga, o- M m-cBsasd. CTPyKTypHas u
reoMeTpuyeckas (IMcC-TpaHCc-) wu3omepus. @DPu3nueckre CBOICTBAa alKeHOB. XHMHUYECKHME CBOWCTBA: peakluu
MPUCOEANHEHUS, 3aMEIICHUS B 0-IT0JI0KEHUE MPY IBOMHOM CBSI3U, MoJIMMepu3aiuu U okucieHus. [Ipasuino MapkoBHUKOBA.
KauecTBeHHbBIC peakiuu Ha JBOMHYIO CBsI3b. CIIOCOOBI MOMYYCHUS U IPUMEHEHUE aJIKEHOB.

Ankanuensl. Knaccudukarust aakaaueHOB (CONMPsDKEHHBIC, HM30JMPOBAHHBIC, KymyauposanHsie). OCOOCHHOCTH
ANEKTPOHHOTO CTPOEHUSI U XUMHUYECKUX CBOMCTB COMNPSKEHHBIX OUEHOB, 1,2- u 1,4-ipucoenuuenue. Ilonmnmepuzanms
COnpspKEHHBIX TueHOB. CrocoObI MOMyUYeHUS U TPUMEHEHNE KA JUEHOB.

Ankunbl. ['oMonornueckuit psj ajakuHOB, oOmias QopMyrna, HOMEHKIATypa U HU30MEpUs. DJIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHHOB, SP-TUOpUIU3AINS aTOMHBIX opOuTalnei yriepoaa. Gu3ndeckue CBONCTBa
aJIKUHOB. XMMHUYECKHE CBOWCTBA: PEAKUUHM MPUCOCAUHEHUS, AUMEpHU3AIMU U TpUMEpHU3aluu, OKUCIeHUsA. KHucioTHbie
CBOMCTBAa aJKWHOB, MMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOWHYHIO CBs3b. CrnocoObI
MOJTYYEHHUs ¥ IPUMEHEHUE aJIKUHOB.

ApomaTrdeckue yriaeBoaopoabl (apeHsl). ['oMmonornyeckuii psi apeHoB, 001as GopMyia, HOMEHKIATypa U U30MEPHUS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI OeH301a. PUu3nuecKrue CBOMCTBA apeHOB. XMMHUYECKUE CBOMCTBA
OCH30J1a M €ro TOMOJIOTOB: PEAaKIUU 3aMEIIEeHUs B OEH30JbHOM KOJBIIE W YTIJICBOJOPOIHOM paJuKale, peakiuu
MPUCOCIMHEHUS, OKHUCIIEHHE ToMOJoroB OeH3ona. [lpencraBnenue 00 OpPUEHTHUPYIONMIEM JEWCTBHHM 3aMECTUTEIEH B
OCH30JIBHOM KOJIbIIE Ha MpPUMEpPE AJIKWIbHBIX PAJUKAIOB, KApOOKCHUIBHOM, TMIPOKCUIBLHOW, aMUHO- U HUTPOTPYIIIIHI,



aToMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ctupoia. [lomumepuszanus ctupona. CrnocoObl MOTy4YeHUs U
MIPUMEHEHUE apOMATUUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii Ta3. IlomytHele HedTsHBIC Ta3pl. HedTh M €€ mpoucxoxaenue. KameHHBINH yrojib U MPOIYKTHI €T0
nepepadoTku. CrocoObl mepepaboTkn HedTHU: TEpPeroHKa, KPEKWHT (TEPMUYECKHM, KaTaTUTUYCCKUN), pUDOPMUHT,
nupodus. [IpoaykTel nepepaboTku HeDTH, MX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHHUE IrajJOreHIIPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu 3amenieHys rajjoreHa Ha THIpOKCOTpYIIILY,
HUTPOTPYIIIY, [HAHOTPYIIY, aMUHOTpyMITy. /{eficTBHe Ha rajJoreHIporu3BOAHbIE BOJHOIO U CIMPTOBOTO PAaCTBOpa MIENOYH.
B3auMopeiicTBue JUrajoreHaJKaHOB C MarHueM M IMHKOM. [loHATHE O METaIoOpraHu4YeCcKuX COEAMHEHUSX.
Hcnonb3oBaHue raJIoreHIpOU3BOIHBIX YTIIEBOJOPOAOB B OBITY, TEXHUKE U IPH CUHTE3€ OPraHUYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOAbl M3YyUYEHMs] BEHIECTB M MX NPEBpPALICHUM: U3yYeHHE (UINYECKUX CBOWCTB
YTIEBOJOPOIOB (PacCTBOPUMOCTH), KAYECTBEHHBIX pEaKIMil yriIeBOJAOPOJOB PA3IMYHBIX KJaccoB (oOeclBeurBaHUE
OpOMHOI1 MM MOTHOM BOJIbI, PACTBOpA IEPMAHraHaTa KaJlns, B3AUMOICHCTBHE alleTUIIEHA C aMMHUAYHbBIM PACTBOPOM OKCHJIA
cepeodpa(l)), kauecTBeHHOE OOHApy)XEHUE yTiepoJa W BOJAOPOJA B OPraHWYECKUX BEIIECTBAX, MOJYYEHUE STUJICHA U
U3YYEHHUE €r0 CBOMCTB, 03HaKoMIIeHHE ¢ KoyueKkiusiMu «HedTe» u «Yronby, ¢ 00pasimamu miacTMace, KayaykoB U PE3UHBI,
MOJIECJINPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB U TAJIOTEHIIPOU3BOJHBIX YTIIEBOJOPOIOB.

Kucnopoaconepxaiiue opranuyeckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CIUPTHL. CTpOEHKE MOJIEKY (Ha MpUMEepe MeTaHoIa U 3TaHouna). ['oMonornyeckuii psi,
oOmas ¢opmyna, U3oMepusi, HOMEHKJIaTypa W kiaccupukanusa. Pu3nyecKre CBOWCTBA MNPEAEIbHBIX OJHOATOMHBIX
cnupToB. BoJIOpOIHBIE CBSI3U MEXIY MOJIEKYJIAMHU CIIUPTOB. XUMUYECKUE CBOMCTBA: PEAKIIMU 3aMEUICHUs, IETUapaTaluu,
OKHUCIICHHUSI, B3AUMO/JICHCTBUE C OPraHUYECKUMU U HEOPraHUYECKUMU KUclIoTaMu. KauecTBeHHas peakiys Ha OJTHOATOMHbIE
cnupThl. JleiicTBUE ATaHONAa M METaHOJIa Ha opraHu3M uenoBeka. CrocoObl MOJyYEeHHs] U MPUMEHEHUE OAHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH PU3HUECKUX U XUMUYECKUX CBOMCTB.

MHoroatoMHble COUPTHI — ATHJICHTJIUKOJIb U rauliepuH. OU3nyeckue 1 XMMHUYECKUE CBOMCTBA: PEAKIIUH 3aMEIIICHMUS,
B3aMMO/ICHCTBUE C OPraHUYECKUMHU U HEOPTaHUYECKUMHU KUCJIOTAMH, KAYECTBEHHAs! peakilisi HA MHOTOATOMHBIE CITUPTHI.



[IpeacraBienre o MexaHU3ME peakiui HykJIeohuiabHOTO 3amenieHus. [leficTBue Ha opraHu3Mm 4yenoBeka. CrocoObl
MOJIyYeHHS] ¥ IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enos. CTpoeHHEe MOJEKYJbl, B3aUMHOE BJIHMSHUE THAPOKCOTPYNIBI U OEH30JbHOTO sifpa. Pusznueckue CBOMCTBA
¢denona. OcOOEHHOCTH XUMUYECKUX CBOMCTB (eHONa. KauecTBennsie peakiuu Ha penon. TokcnanocTs Genomna. CrocoOs
noJiyueHus: U mpuMeHeHune gpenomna. GeHonapopManbaeruaHas cMoIa.

KapOoHuibHbIE COEIUHEHUS — albJACTUAbl U KETOHbL. JIEKTPOHHOE CTPOCHHE KapOOHWIBHOW TPYMIIBL
["oMonornyeckue psiibl albJErHI0B U KETOHOB, 0o0mias (opmyna, U3oMepusi U HOMEHKIaTtypa. PU3nyecKkue CBOMCTBA
aJbJIETUIOB U KETOHOB. XMMUYECKHE CBOMCTBA aJIbJIETUAOB U KETOHOB: peakuuu npucoequHeHus. OKUcIeHue anbIeruoB,
KAaueCTBEHHbIE PEAKLMU Ha anbAerupl. CrocoObl MOIyYeHUs] 1 NPUMEHEHHUE aJIbJIETUI0B U KETOHOB.

OAHOOCHOBHBIE MpeaeiabHbIE KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTHM CTPOEHHS MOJEKYJ KapOOHOBBIX KHCIOT.
N3omepust 1 HoMeHKIaTypa. Pu3nueckrue CBOMCTBa 0JHOOCHOBHBIX MPEEIbHBIX KapOOHOBBIX KUCIOT. BogopoaHbie cBs3U
MEX/1y MOJIEKYJIaMH1 KapOOHOBBIX KMCIOT. XMMHUYECKHUE CBOWCTBA: KUCIOTHBIE CBOMCTBA, pEaKUsl STepUPUKALIUH, PEAKIIH
C ydacTHE€M YTJEBOJOPOJHOro paaukana. OCOOCHHOCTH CBOMCTB MYpaBbHUHON KHUCIOTHIL. [loHSTHE O TPOU3BOIHBIX
KapOOHOBBIX KUCIIOT — CJIOXKHBIX 3upax. MHOrooopasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMpPEEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCJIOT, JUKAPOOHOBBIX KHUCIJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraButenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEAPUHOBAs, NAJIbMUTHHOBAS, OJICUHOBAS, IUHOEEAS, TUHOIeH06ds KACTOThl. CIIOCOObI OTyUYeHUs
U TIpUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnosxuble 3¢upbl. ['oMonoruveckuit paa, oomas popmysa, M30Mepusi 1 HoMeHkIaTypa. Ousndeckue U XUMHUYECKUE
CBOMCTBA: TUAPOJIN3 B KUCIION U LIEJIOYHOM CpeE.

Kupwi. Crpoenue, (u3mdyeckne M XUMHUYECKHUE CBOMCTBA JKMPOB: THJIPOJM3 B KHUCIOH M IICJIOYHOU CpeJe.
Oco0OeHHOCTH CBOMCTB KUPOB, COJEPKAIINX OCTATKHU HEMPEIeIbHBIX JKUPHBIX KUCIOT. JKupsl B mpupo/ie.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mias xapakTepucTuka yriaeBojoB. Kiaccudukaius yrieBooB (MOHO-, IM- U ToJUcaxapuabl). MoHocaxapu/bL:
IIII0K03a, GPYyKTO3a, rajnakro3a, pudo3a, ae30kcupudo3a. Gu3nueckrue CBOMCTBA U HAXOXKIeHUE B npupoae. PoTocuHTE3.
XHWMHYECKHE CBOWCTBA MIFOKO3bI: PEAKLIUHU C YYACTHEM CIIMPTOBBIX U AJIACTHIHON TPy, CIUPTOBOE U MOJIOYHOKHCIIOE
Oposkenue. [IpuMeHeHmne riroKo3bl, €€ 3HaUeHHE B KU3HEJEATEIbHOCTH opraHu3Ma. Jucaxapuapl: caxapo3a, MajabTo3a U
JakTo3a. BoccTanapnuBaroiye 1 HEBOCCTaHaBIMBaOIIKe aucaxapuabl. ['uaponus aucaxapuaos. HaxoxaeHue B npupoe



u npumeHenue. llommcaxapuapl: Kpaxmall, INIMKOTEH M Lesurono3a. CTpOoeHHe MakpOMOJIEKYJl KpaxMmania, IIIMKOTeHa H
1EeIUTI0NI03bl. PU3MYECKUE CBOMCTBA Kpaxmalla M LEJUTIOJIO3bl. XMMHUYECKUE CBOMCTBA Kpaxmalla: THIPOJIN3, KAYECTBEHHAs
peakuuss ¢ HMOAOM. XHUMHUYECKHE CBOMCTBA LEJUIIOJO3bL: TUAPOJIN3, MOIydeHHe 3(PupoB uewnonao3bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBII HIENK).

OKCIepUMEHTAIBHBIE METOIbI U3YUYEHUSI BEUIECTB M UX MPEBPAICHUI: paCTBOPUMOCTb Pa3IUYHbIX CIIMPTOB B BOJIE,
B3aMMOJICUCTBUE 3TAHOJIA C HATPUEM, OKHCICHHE ATWIOBOIO CIUPTA B albJETHJ HAa PACKAIEHHOW MEIHOU IPOBOJIOKE,
OKHCJIEHUE 3TUJIOBOT0 CIUPTA JUXPOMATOM Kaivs (BO3MOKHO HCIIOJIb30BAHNE BUIEOMATEPUAJIOB), KAUECTBEHHBIE PEAKIIUU
Ha anbjeruabl (¢ ruapokcunom auammuHcepeOpa(l) m rugpokcuaom menu(ll)), peakuuss raumuepuHa ¢ THIPOKCUIOM
menu(ll), xuMudeckrue CBOMCTBAa pacTBOpa YKCYCHOM KHCJIOTBHI, B3aUMOJACHCTBHE PACTBOpPA TJIIOKO3bI C THAPOKCHUIOM
meau(ll), B3aumoaeincTBre Kpaxmana ¢ MOJAOM, PEIICHHUE HKCIEPUMEHTANIbHBIX 331a4y no teMaM «CrupThl U (HEHONBDY,
«Kap6oHoBbie kucioOThl. CHOXKHBIE IPUPHI».

A3oTcoaepxaliue OpraHuyecKue CoeAUHEHM.

AMHHBI — OpraHMYecKue MpOU3BOAHbIE aMMHaka. Knaccupukanuss aMUHOB: anu(aTUUYECKUE U apOMaTUYECKHE;
NEepBUYHbIC, BTOPUYHBIE U TpeTuuHble. CTpoeHHEe MOJIEKYJ, o0mmas Gopmyina, U3oMepusi, HOMEHKIATypa U (pusznyeckue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA alu(aTMuecKMX aMHHOB: OCHOBHBIE CBOMCTBA, AJKUIUPOBAHHUE, B3aUMOJICHCTBUE
NIEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTON. COJIN aJKUIaMMOHHUS.

AHWIIMH — IIPEICTaBUTENIb aMUHOB apoMaTudeckoro psjaa. CtpoeHne aHuivMHa. B3anMHOe BIMSIHUE TPYIIIT aTOMOB B
MoJieKyJie aHuiauHa. OCOOEHHOCTHM XMMHYECKUMX CBOMCTB aHWiIMHA. KadecTBeHHble peakiuuu Ha aHWIMH. CrnocoObl
MOJIyYeHHS M IPUMEHEHHEe anndaTnueckux aMuHoB. [lonydyeHne aHmimMHa U3 HUTPOOEH30J1a.

AmuHOKHUCIHOTE.. HomeHknatypa u uzomepus. OTAenapHbIE NPEACTABUTENM O-aMUHOKHCIOT: TJIMIUH, ajJaHUH.
du3nyeckre CBOMCTBA AMUHOKHUCIIOT. XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM()OTEPHBIX OPraHUYECKUX COCTMHECHUN,
peakius MOJIMKOHACH AU, 00pa30oBaHUE MENTUIHOM CBs3U. bronornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 U THIPOJIN3
NENTUIOB.

benku kak npupoaHble oauMepsl. [lepBuyHas, BTOpUYHas U TpeTHYHAsA CTPYKTypa OenkoB. XUMUYECKHUE CBOMCTBA
OENKOB: THIPOJIN3, IeHATypalsl, KAUeCTBEHHbIE pEeaKLMU Ha OeJKu.



DKCIepUMEHTAIbHBIE METOJIbI U3YUYEHUS BEIIECTB W MX MPEBpAICHUN: pacTBOpEHUE OEIKOB B BOJE, JAeHATypalus
OEJIKOB MpPU HarpeBaHUU, [IBETHBIC PEAKIIMU Ha OCJIKH, pelIeHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMaM «A30TCOJIepKallue
OpraHU4ecKue coeIMHeHUs» U «Pacrno3HaBaHne OPraHUYECKUX COCAUHEHUIN.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE MOHATHUSI XUMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEPU3AIINK, CPEIHAS MoJIeKyJsipHas Macca. OCHOBHBbIE METOJbl CHUHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUH —
MOJIMMEPHU3AIIUS U TOJTUKOHICHCAITHUS.

[Tonmumepubie wmatepuaibl. [lmactMaccsl  (MONMMATHICH, TMOJUIPONWICH, MOJUBUHWIXJIOPHUI, MOJUCTUPOII,
MOJIMMETUIIMETAKPUIIAT, MOJUKapOOHATHI, MOJUATHICHTepeTanaT). Y THiM3alus 1 nepepadoTKa MmiacTHKa.

DJlacTOMEphI: HATYypaJIbHBIM KaydyK, CHHTETHYECKHE Kayudyku (OyTaJueHOBBIN, XJIOPOMPEHOBBINA, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

BonokHna: HatypasibHbIE (XJIOMOK, IEPCTh, MIENK), UICKyCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKUE
(KaIpoH U JaBcaH).

[Tonumepsl crnenMalbHOTO Ha3HaueHusd (TedJOH, KeBiap, 3JIEKTPONPOBOISALIME MOJUMEPHI, OHOpa3Iaraembie
MIOJIUMEPHI).

DKCnepUMEeHTAIbHBIE METObl U3YUYCHUsI BEUIECTB M MX MPEBPAILCHUN: O3HAKOMJICHHE C 00pa3laMu MPUPOHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIyKOB, PEIICHHE SKCIIEPUMEHTAIbHBIX 3314 10 TeMe «Pacro3HaBaHue miacTMace
Y BOJIOKOH.

Pacuérnbie 3anaun.

Haxoxnenune MosekynsapHoil GopMysbl OPraHUYeCKOro COSAUHEHUS 10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINUX B
€ro COCTaB, HAXOXKIECHUE MOJICKYJIIPHOUN (hOPMYIIbI OPTAaHMUECKOTO COSTUHEHUS 10 Macce (00bEMY) TPOYKTOB CrOPAHUS,
M0 KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIUUA W/UIM UCXOJIHBIX BEILECTB, YCTAHOBJICHUE CTPYKTYPHOM
(bopMysIbl OPraHUYECKOTO BEIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJIyYEHHUS, ONPEAeSICHUE J0JI1
BBIX0/1a MPOYKTa PEAKIIMU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIe CBA3H.



Peanm3aruss MeXNpPEIMETHBIX CBSA3CH NpU H3yYEeHUM OpraHmueckod xumuu B 10 Kiacce ocymIecTBIsETCS depes
UCTIONIb30BaHUE KaK OOIIMX E€CTECTBCHHO-HAYYHBIX IMOHATHHA, TaK W TOHSATHH, MPHUHATHIX B OTIEIBHBIX IpeIMeTax
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1ue ecTecTBEHHO-HAyYHbIC TMOHSTHS: SIBICHHWE, HAYYHBIH (akT, TUIOTE3a, TEOpHs, 3aKOH, aHaJM3, CHHTE3,
KIaccudukanus, HabJIoAeHIE, U3MEPEHHE, IKCIIEPUMEHT, MO/JIE/b, MOICTUPOBAHNUE.

dwusuka: MaTepusi, aTOM, SJICKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUICCKUI YPOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHO€ COCTOSIHHE BEIIECTBa, PU3UUECKUE BEIIMYUHBI, €TUHUIIBI U3MEPEHUS, CKOPOCTh, IHEPTHs, Macca.

buonorusi: kieTka, opraHusM, 3KOocucTema, Ouocdepa, MeTadOIM3M, HACIEACTBEHHOCTb, AaBTOTPO(PHBIN U
reTepoTpoHBIA TUT TUTaHUsS, OpokeHHe, (HOTOCHHTE3, AbIXaHWE, OCIKH, YTIEBOIBI, KUPHI, HYKICHHOBBIE KHCIIOTHI,
(epMEeHTHI.

["eorpadusi: mosie3HbIe UCKOMTaeMbI€, TOTLIUBO.

TexHonorus: NHIIEBbIE MPOAYKTHI, OCHOBHI PAIMOHAIBLHOTO IHUTAHUS, MOIOIIME CpPEJICTBA, MaTepuaibl U3
WCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.



INDIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUA IIPOIPAMMBI DJIEKTUBHOI'O KVYPCA II0 XMMHWU HA
YIJIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBUU C CUCTEMHO-IESATEILHOCTHBIM MOJIX0J0M B CTPYKTYpPE TUYHOCTHBIX PE3YITATOB OCBOCHUS ITpeAMETA
«XuMus» HA YPOBHE CPETHETO OOIIET0 00pa30BaHMS BBIJCICHBI CISAYIOINE COCTABIIAIONINE: OCO3HAHUE 00YJarONTUMUCS
POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH U CaMOOMPEACIICHUIO;
HaJMYre MOTUBAILIMK K 00YyUYECHHIO; TOTOBHOCTh M CIIOCOOHOCTH 00YJarOITUXCS PYKOBOJACTBOBATHLCS IPUHATHIMU B 00IIECTBE
MpaBWJIaMH U HOPMaMHM TOBEJICHUS; HAJIMYHE MPABOCO3HAHUS, IKOJIOTHUUECKON KYJIbTYpPbI; CIOCOOHOCTh CTaBUTh IIEIU U
CTPOUTH >KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS MpeaMeTa «XUMUSD» OTpaxaroT c(hOPMUPOBAHHOCTh OMbITA TTO3HABATEIbHOU U
MPaKTHYECKOHN JEATETLHOCTH 00YUYarOIIUXCs B MPOIECCe peaau3auu 00pa3oBaTeIbHON JeITeIbHOCTH.

JIngHOCTHBIC PE3yIbTaThl OCBOCHHMS IpeAMETa « XHMHUS» OTpakaroT chOPMUPOBAHHOCTH OIBITA MO3HABATEIHPHOW U
MPAKTHYECKON JEATECILHOCTH OOYUYarOIIUXCs B IMPOIECCe peaau3alid 00pa30BaTelIbHOW JIEATEIIBHOCTH, B TOM YHCIIC B
JaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS O0YYArOIIMMHUCS CBOUX KOHCTHUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBOXKCHHUS K 3aKOHY U IPABOTIOPSJIKY;

MPEJICTABICHUS O COITMAIIBHBIX HOPMaXxX M MpaBUJIaX MEKIUYHOCTHBIX OTHOIICHHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MAESITEIBLHOCTH MPU CO3JIaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATEIbHBIX 3aJ1a4, BHITIOJIHEHUU XUMUYECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBHI JPYTUX MPHU aHAJIU3€ Pa3TUUIHBIX
BUJIOB yUEOHOU IeITeTbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJICIUI0 OTEYECTBEHHONU XUMUH;



YBaXXEHUS K MPOIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO MPUIIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO
JTAaHHBIE HAYKH €CTh PE3yJIbTaT JJIUTENIbHBIX HaOJI0ICHU, KPOMOTIMUBBIX IKCIEPUMEHTATBHBIX MOUCKOB, MOCTOSHHOIO
TPyZa YYEHBIX U MPAKTUKOB;

WHTEpeca W TIO3HABATCIBHBIX MOTHBOB B TIOJYYCHHUH W TOCIEAYIOMEM aHamu3e HWHPOPMAIUA O TEePeIOBBIX
JOCTHXKEHUAX COBPEMEHHOM OTEYECTBEHHOW XHMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYallUM, CBA3AHHBIC C XUMUYECKUMU SIBICHUSIMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U MIPABOBBIX HOPM
U C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbl 310POBbSI:

MOHUMAHUS IIEHHOCTEN 3I0pOBOTO M Oe30macHOro o0Opasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOIICHUS K
COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJI 0e30IMacHOro OOpalieHus C BelIeCTBaMH B OBITY, TOBCEAHEBHOM >XW3HH, B TPYIOBOM
JEATEIIbHOCTH;

MOHUMAHUSI I[IEHHOCTH TMPaBUJl WHIUBUIYAIBHOTO M KOJUIGKTHBHOTO O€30MacHOTO TOBEJACHUS B CUTYaIUsX,
YTPOKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCJICICTBUI U HEMPUATUSI BPEAHBIX MPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIICIOBATEIBCKON JEATEeIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOM U IPYTUX BUAAX JEATCIbHOCTH;

YCTAHOBKH Ha aKTMBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3aJ]lay COIMaIbHON HAmpaBJIEeHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

WHTEpeca K NPAKTUYECKOMY H3YUYEHUIO Mpodeccuid pas3iudyHOro pojia, B TOM YHCIE HAa OCHOBE NPUMEHCHHS
MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU ESATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIBHOM TpaeKTopun oOpazoBaHusi, Oyayiel npodeccuu 1 peann3anun
COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB € YYETOM JIMYHOCTHBIX HUHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U OTpEOHOCTEN
00IIIECTBA;

6) 3K0JIOTrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIeCO00pa3HOT0 OTHOIICHUS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU HaA 3eMIIE;

MOHUMAaHUs I100aTBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM, BIUSHUS YKOHOMUUYECKHUX MPOIIECCOB Ha COCTOSIHUE
MIPUPOJTHON U COLUAIBHOU CPEIIBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAaHUS JOCTHIKEHUNW XHMHUHU IS PEHICHUS BOIPOCOB PAlMOHAIBHOTO
MIPUPOAOTIOIB30BAHUS;

AKTUBHOT'O HEINPUATHS JIEUCTBUU, NPUHOCIUIUMX BpPEN OKPYXKAIOLIECH NMPUPOJHOW CPEAE, YMEHHUS IPOTHO3UPOBATH
HEOJIAronpusITHbIE HKOJIOTHYECKUE TTOCIIECCTBUS MPEATPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIIATh UX;

HaJIMYKS PA3BUTOrO 3KOJOTMYECKOTO MBILUICHUS, YKOJIOTUYECKON KYJIBTYPHI, OIbITA AEATEIBHOCTA IKOJIOTHYECKON
HANpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCA MMH B NO3HABATEIbHOW, KOMMYHUKATUBHOM W COLUHUAIBHOM IPAKTHUKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO TTPOTUBOCTOSITH UICOJIOTHU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CHenuUKH XUMHM KaK HayKd, OCO3HaHHsS €€ poiiv B (OPMHPOBAHUU DPAIIMOHAIBHOTO HAYyYHOTO
MBIIIJICHUS, CO3JaHUU II€JIOCTHOTO TMPEJICTABJICHUSI 00 OKPY)KAIOIIEM MHUpE KaK O €IMHCTBE MPUPOJbI U YeJIOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIEM COXPaHEHUS TPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH [ COBPEMEHHOM NMBWIM3AIMU: B €€ TYMaHUCTHYECKOU
HAIPaBJICHHOCTH W BAYKHOW POJIM B CO3JJaHUU HOBOM 0a3bl MaTEpHAIBHON KYJIbTYpHI, B PEHICHUH TI00ATBHBIX MPoOieM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPhEBOM, SHEPTE€TUUECKOM, MUIIIEBOM 1 9KOJIOTHYECKOM 0€301TaCHOCTH, B Pa3BUTHH
MEJIUIIMHBI, 00ECIIEYEHNH YCIOBUHM YCIIEITHOTO TPY/1a U SKOJIOTHYECKH KOM(DOPTHOM KU3HH KaXI0TO WIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOAOB MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONBh30BaTh MOJydyaeMble 3HAHUS /I aHaIu3a U OOBSICHEHUS SBICHUN OKPYXAIOIIEro MUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHUH, YMEHUS JIeIaTh 000CHOBAHHBIE 3aKJIFOUEHUS Ha OCHOBE HAYYHBIX (DAKTOB M UMEIOIIIUXCS
JAHHBIX C LIEJbIO MMOJYyYEHHS JOCTOBEPHBIX BBIBOJOB;



CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJIb30BAaTh XUMUYECKUE 3HAHUS JIJISl PEIICHUs MPOOJIEM B PEaIbHBIX KU3HEHHBIX
CUTYaIUSIX;
MHTEpeca K O3HAHUIO, UCCIIEA0BATEIIbCKOU IEATeTbHOCTH;
TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K AKTUBHOMY IMOJTYYEHUIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;
MHTEpeca K 0COOEHHOCTSIM Tpy/a B pa3IMuHbIX chepax npodeccnoHanbHOM NesATeIbHOCTH.
METANIPEJMETHBIE PE3YJIBTATDI

MertanpenMeTHbIe pe3yJbTaTbl OCBOCHUSI MPOrpaMMBbl 3JIEKTHUBHOTO Kypca «CIIOKHBIE BOIPOCHI OPraHUYECKOU
XUMHUU» Ha YPOBHE CpeHEro o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYMMbIC IS (OPMHUPOBAHHMS MHPOBO33PCHHS OOYYAIOIIMXCS  MEXAUCIUIUIMHAPHBIC —(MEXIPEAMETHBIC)
OOIIIEHAYyYHbIE TOHSTHS, OTPAKAIOIIME IETOCTHOCTh HAy4YHOW KApTUHBI MHUpa U CHEUUM(UKYy METOJ0B MO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPTHs, SIBJICHUE, MPOLIECC, CUCTeMa, HAy4YHbIN (akT,
MPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUSl, UCCIIE0BAaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCalIbHbIC yueOHBbIE IEHCTBUA (TO3HABAaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), OO0ECIEUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHAIBHOW IPAMOTHOCTH M COITUATIBLHON KOMITETCHITUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYArOIIUXCA HCIOJIb30BaTh OCBOCHHBIC MEXAUCIUIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATEILHON U COLUAIILHOMN MPAaKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHHUBEPCAJbHBIMU  YYEOHBIMM  TO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSMH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
1) 6a30Bble JJOruvyecKue JaeMcTBUsI:
CaMOCTOATENFHO (POPMYIMPOBATH U aKTYaJTU3UPOBATH IPOOJIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;
ONpPEAEATh LENU ACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HUX JTOCTHKEHUS, COOTHOCUTH PE3yJIbTaThI
JESITETLHOCTH C TIOCTABJICHHBIMHU 1EJISIMU;



UCIIOJI30BATh MPU OCBOCHUU 3HAHUM MPHUEMBI JIOTHUECKOTO MBIIIJICHUS: BBIJICATh XapaKTEPHbIC MPU3HAKU MMOHATUN
U yCTaHaBJIMBATh UX B3aUMOCBSA3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS JUIsi OOBSICHEHUS OTIEIbHBIX (DAKTOB H
SIBJICHUU;

BBEIOMPATH OCHOBAHUS M KPUTEPHH JIJIS1 KJIACCU(DHUKAITNN BEIIECTB U XUMHUYECCKUX PEAKIIHIA;

yCTaHABJINBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEXKIY N3YyYaeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJeHUs (MHIYKTUBHBIC, NEIyKTUBHbIC, MO AHAJIOIMH), BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYJIMPOBATH BHIBOBI U 3AKITIOUCHHUS;

MIPUMEHSTH B MPOIIECCE MO3HAHUS UCIOJIb3yeMble B XUMHUH CHMBOJUYECKHE (3HAKOBBIC) MOCIH, TTPEOoOPa30BLIBATh
MOJICITbHBIE TIPEACTABJIICHUS — XUMHYECCKUH 3HAK (CHMBOJI) DJIEMEHTA, XUMHUYeCKas (opMmysia, YpaBHCHHUE XUMHYECKOM
peaKknmuu — TPH PEHICHUM Y4YEOHBIX ITO3HABATCIBHBIX M TPAKTUYSCKUX 3a/ad, NMPUMEHSATh Ha3BaHHBIC MOJCIHHBIC
MIPE/ICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUUECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYCCKUX PEAKIIHIA;

bOopMyIMPOBATh IEIH U 337a9H UCCIICIOBAHUS, UCTIOIb30BaTh MOCTABJICHHBIC U CAMOCTOSTEIHFHO CHOPMYITUPOBAHHBIE
BOINIPOCHI B KAa4yeCTBE WHCTPYMEHTA IMO3HAHUS U OCHOBBI Ui (DOPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO  IJIAHUPOBAHHMS WM TMPOBEJACHUS  YUYCHHUYECKHX OKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HAOMIOIaTh 3a XOJOM MpOIEcca, CaMOCTOSATEILHO TIPOTHO3HUPOBATH €r0 pE3yJIbTar,
dbopMyIMpoBaTh OOOOIIEHUS W BBIBOJALI OTHOCHTEIBHO JOCTOBEPHOCTH pE3YyJbTATOB WCCIICIOBAHMS, COCTaBIISAThH
00OCHOBaHHBIN OTYET O MPOJEITAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEILCKOW M TMPOEKTHOM JeATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY TOWCKY METOJOB PEIICHUs MPaKTUYECKHX 3aJ]lad, MPUMEHCHHIO Pa3JIMYHBIX METOOB
TTO3HAHUS.

3) pabora ¢ unpopmaumeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHMOpManuu (HayqHO-TIOMYJsApHAs JIUTEpaTypa XHUMHUYECKOTO
Collep KaHMsl, CIPAaBOYHBIC MOCOOUWsA, pecypchl MHTepHeTa), aHaIM3UpoBaTh MHGOPMAIUIO PA3TUYHBIX BUAOB U (HOPM
MPEICTABIICHUS], KpUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTD;



(opMyIMpOBaTh 3alIPOCHl U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe MH(pOpMALK, HEOOXOAUMOH I
BBITNIOJIHEHMSI YU€OHBIX 3a]1a4 ONPEEIIEHHOTO THUIIA;

IpUOOpETaTh OIBIT KCIOJIB30BAHUA HWH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX ITOMCKOBBIX
CHUCTEM,;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeicTaBlieHUs UHPoOpManuu (CXembl, TpaduKkd, AUArpPaMMBI,
TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBI #A3BIK B KadeCTBE CpPEACTBAa MpU paboTe ¢ XUMHUYECKOM HH(pOpMaluel: NPUMEHSThH
MEXIpeIMETHbIE ((PU3NUECKUE U MAaTEMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYJIbI, a00OpeBUATypbl, HOMEHKIIATYPY;

HCIIOJB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YYeOHbIe TeiCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1a€MOIl TEMBI B X0/ IMAI0oTa W/WIHM TUCKYCCUH, BHICKA3bIBaTh UICH,
bopMyIMpOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBITIOJTHEHHUSI TIPE/TIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3yJIbTAaTOB IIO3HABATEIBLHOM JEITEIBHOCTH, IIOJYYEHHBIX CAMOCTOATENIBHO WU
COBMECTHO CO CBEPCTHHKAMU IPHU BHINOJHEHUH XMMUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEA0BAHUIO
CBOMCTB M3y4YaeMbIX BEIIECTB, peai3alii y4eOHOT0 MPOeKTa, U (POPMYIUPOBATH BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHBIX
UCCIJIEIOBaHUM IMyTEM COTJIACOBAHMSI ITO3ULIMHI B X0/1€ 00CYK/I€HUSI U OOMEHAa MHEHUSMHU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

CaMOCTOSITEIIbHO IIJIAHUPOBATh U OCYLIECTBIIATH CBOIO ITO3HABATEIIBLHYIO NESITEIBHOCTD, ONIPEACIIsi €€ eI U 3a1a4H,
KOHTPOJIMPOBaTh U MO Mepe HEOOXOJIMMOCTH KOPPEKTHPOBATH MPEAJIaraéMblii aaropuTM JEWCTBUM MPHU BBHINOIHEHUU



y4eOHBIX M UCCIIeI0BATEIbCKUX 3a/1a4, BHIOUpATh HanboJee 3(h(HEeKTUBHBIN CITOCOO UX PEIICHUS C YUETOM MOTYUYEHUS HOBBIX
3HAHMM O BEIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYHICCTBIIATE CAMOKOHTPOJIb ACATCIIBHOCTH Ha OCHOBC CaMOaHaJIM3a U CAMOOILICHKHU.

INMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC PE3yNbTaTHl OCBOCHUS IIPOTPAMMBI 3JIEKTHBHOTO Kypca «CII0KHBIC BOITPOCH OPTaHUYSCKON XMMHUM» Ha
yTIIyOJIEHHOM YPOBHE Ha YPOBHE CPEIHETO OOIIEro 00pa30oBaHusl BKIIIOYAIOT ClIEU(PUIECKHE JIs1 y4eOHOTO Kypca HayYHbIe
3HAHMS, YMEHUSI M CIIOCOOBI IEHCTBUI 110 OCBOCHUIO, MHTEPIPETALUU U PE0OPA30BAHUIO 3HAHUH, BUABI JEATEILHOCTH 110
MOJIYYCHUIO0 HOBOT'O 3HAHUS U MPUMEHEHHUIO 3HAHUM B PA3JIMYHBIX YUYEOHBIX CUTYAIUsX, @ TAK)XKE B pPeaJbHBIX JKU3HEHHBIX
CUTYaIIHsIX, CBSI3aHHBIX C XUMHUEH.

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca OTPAXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAYEHUU OPraHUYECKON XMMUU B CHCTEME €CTECTBEHHBIX HAYK U €&
poJii B OO€CIIEUCHUH YCTOWYMBOIO PA3BUTHSI UEJIOBEUECTBA B PEIICHUU MPOOJEM DKOJIOTUUYECKOM, IHEPreTUUYECKON U
MUIIEBOM OE30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTE€pUANIOB, HOBBIX HCTOYHUKOB HHEPIUH, B
00ecCIeueHnn PaIMOHATBFHOTO TPUPOIOIIOIB30BaHNA, B (DOPMUPOBAHUKM MHPOBO33PEHUS U O0IIEH KyJIbTyphl YeJOBEKa, a
TaK)Ke SKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOMN CPEJIE;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPas BKJIIFOYAET: OCHOBOIOIATAIOIINE TOHATUS — XUMHYECKHUI DJIEMEHT,
aToM, SAPO M AJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aToMHBIE OpOHTaIH, OCHOBHOE U BO30YXIEHHOE COCTOSHUS aTOMA,
rudpuan3alus aTOMHBIX OpOMTane, MOH, MOJIEKyJa, BaJE€HTHOCTb, 3JIEKTPOOTPHUIATECIBHOCTh, CTENEHb OKHUCIICHHUS,
XUMHUYECKas CBs3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN O0BEM, YIIIEpOAHBINA CKelleT, GyHKIIMOHATbHAS TPYMIa, paauKal,
CTPYKTypHBIC (opmMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIC), M30MEPHsS CTPYKTypHAas W MPOCTPAHCTBEHHAS
(reomeTpuueckasi, ONTHYECKas ), U30MEPhI, TOMOJIOTMUECKHI Psiji, TOMOJIOTH, YIIIE€BOIOPOIbI, KUCIOPO/- U a30TCOACpKAIIIE
OpraHNYEeCKUE COEAUHEHU S, MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNSI; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akoH /. 1. Menaeneesa, Teopust CTpoeHuUs1 oprannueckux Beniects A. M. byTiepoBa, 3aKkoH coxpaHeHUs
Macchl BEIIECTB, 3aKOH COXPAaHEHUsS M TNpPEBpallleHUs DSHEPTrud MPU XUMHUUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,



CUMBOJIMYECKHUH S3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEXKAIINE B OCHOBE MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTHU
XUMHUYECKUX SIBJICHUM; MPEACTABICHHUS O MEXaHM3MaxX XMMHUYECKHX pEeaKIMil, TepMOAMHAMUYECKUX M KHUHETHYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKAaHMs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYIIl aTOMOB B MOJEKylaX (MHIYKTUBHBIA U
Me3oMepHbIi A dexTsi, opueHTtanThl | u Il pona); dakxTomormueckue cBemeHHs O CBOMCTBAax, COCTaBe, MOJTYYECHUU H
0€30MacHOM UCTOJIF30BaHUH BAKHEHIIINX OPraHMYECKHUX BEIIECTB B OBITY M IPAKTUUECKOH IESTEIBHOCTH YeTOBEKa, OOIINX
HAyYHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOJICTBA (HA IPUMEPE MPOU3BOICTBA METAHOIA, ITepepaboTKu HePTH);

C()OPMUPOBAHHOCTb YMEHHUM: BBIABIATH XapaKTEpHble NPU3HAKU MOHSATHM, YCTaHaBIMBaTb MX B3aUMOCBSI3b,
UCITI0JIb30BaTh COOTBETCTBYIOIIME MTOHATHUS [TPU ONMHCAHUH COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COECIMHEHHI;

c(OpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY [JIi COCTaBJIEHHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpaLIEHHBIX U CKEJIETHBIX) (POPMYJI OpraHUYECKHUX BEIIECTB;

COCTABJISITh YPAaBHEHMSI XMMHMYECKUX PEAaKIUN W PaCKpbhIBaTh UX CYIIHOCTb: OKHCIUTEIBHO-BOCCTAHOBHUTEJBHBIX
peaKkIuii MOCPEACTBOM COCTABIICHHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKIuid, peakiuii HOHHOTO 0OMEHa MyTEM COCTaBIICHHUS
UX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUMH;

W3rOTaBIMBATh MOJEIIN MOJIEKYJI OPraHUYECKUX BEIIECTB JUJISl MIUTFOCTPALMH UX XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO
CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUI: YCTaHABIMBATh IPUHAJIEKHOCTh M3yUYEHHBIX OPIraHMYECKUX BEIIECTB 110 UX COCTaBYy U
CTPOEHHUIO K OMNpENEIEHHOMY KJacCy/Tpynne COeAMHEHWH, JaBaTb UM Ha3BaHMS IO CHCTEMATHYECKOW HOMEHKJIAType
(IUPAC) u mpuBOOWTH TPUBUAIBHBIC HAa3BaHWsS IS OTACIBHBIX TPEJACTABUTENICH OPraHMYECKUX BEINECTB (ITUJICH,
alleTUJICH, TOJIyOJ, TJIMLUEPHUH, 3TUJICHIJINKOJb, (EeHOsd, (opMaibAerui, aleTaableru], alueToH, MypaBbUHas KHCIIOTA,
YKCYCHasl KHCIJIOTa, CTEapUHOBAs, OJICMHOBAs, MaJbMUTHUHOBAsI KUCIOTHI, IJIMIIMH, aJJaHWH, MaJbT03a, GPyKTO3a, aHUIIUH,
JMBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OpPMHPOBAHHOCTh YMEHUSI OMPENENSATh BUJI XUMUYECKON CBS3M B OPraHMYECKUX COCAMHEHUSX (KOBaJEHTHas U
WOHHAs CBA3b, G- U T-CBS3b, BOJOPOAHAS CBS3b);

c(OpPMUPOBAHHOCTH YMEHHS IPUMEHSTH MOJIOKEHUSI TEOPUH CTPOEHUS opraHnueckux Bemiects A. M. Bytieposa nis
OOBSICHEHHSI 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS;



c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTpPOCHHUE, GU3HUECKUE U XUMUYECKUE CBOMCTBA TUMTUYHBIX
MPEACTABUTENIEH PA3IMYHBIX KJIACCOB OPTAHMYECKHUX BEILIECTB: aJKAHOB, IIUKIJIOATKAHOB, AJIKEHOB, aJKaJUCHOB, aJIKUHOB,
apOMAaTUYECKUX YTIEBOJOPOJOB, CIIUPTOB, ANbJIECTUIOB, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTBIX U CIOXHBIX 3()HUPOB,
KUPOB, HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YTIIEBOJIOB (MOHO-, IU- U MOJMCAXaPUIOB), WILTIOCTPUPOBAThH
FEHETUYECKYI0 CBSA3b MEXJIYy HHMHU YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XWUMHUYECKUX PEAKIUKA C UCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

chOpMHPOBAHHOCTh YMEHHUS MOATBEP)KIaTh HAa KOHKPETHBIX NpPHUMEpPax XapakTep 3aBUCUMOCTH PEaKIIMOHHOMN
CIIOCOOHOCTH OPTaHUYECKUX COCAUHEHUM OT KPAaTHOCTH M THUMA KOBAJIEHTHOU CBSI3U (G- U M-CBSI3U), B3AUMHOT'O BIIUSHUS
aTOMOB U TPYIIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKHU YTIJIEBOJIOPOHOTO ChIPbs (HE(Th, MPUPOAHBIN ra3, yroin),
CIIOCOOBI €ro nepepaboTKU U MPaKTUYECKOe IPUMEHEHUE TTPOIYKTOB NEPEPadOTKY;

c(hOpPMHPOBAHHOCTh BJIAJICHUS] CHUCTEMOM 3HAHWUW O E€CTECTBEHHO-HAYYHBIX METO/JaX TMO3HAHUS — HaOJIOJACHUH,
U3MEPEHUHU, MOACITUPOBAHUH, FKCIIEPUMEHTE (PEaIbHOM U MBICJICHHOM) U YMEHUS IPUMEHSITh 9TU 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh OCHOBHBIC OINEpAlMM MBICIUTEIBHON JEATEIbHOCTH — aHalli3 U CHUHTE3,
CpaBHEHHUE, 0000IICHIE, CHCTEMATU3AIINIO, BHISBICHUE TPUUYUHHO-CIICICTBEHHBIX CBS3EH — /ISl U3YUYEHUS CBOMCTB BEIIECTB
Y XUMHAYECKUX PEAKIIUU;

c(hOpMHPOBAHHOCTh YMEHH: BBISIBIISATH B3AUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSAMH U MPEACTABICHUSIMU APYTHX
€CTEeCTBEHHO-HAYUYHBIX MPEIMETOB JJii 00Jiee OCO3HAHHOTO TMOHMMAaHUs CYIIHOCTH MaTepUaJbHOTO €JIMHCTBA MHpA,
WCIIOJIb30BaTh CUCTEMHbBIC 3HAHUS MO OPraHUYECKOW XUMHUHU ISl OOBSICHEHUS M MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX
€CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHPOBAHHOCTH YMEHUI: IPOBOIUTH PACUETHI 0 XUMHUECKUM (POPMYJIaM U yPaBHEHUSIM XUMHUECKUX PEAKIIUN C
WCIIOJIB30BaHUEM (PU3MYECKUX BEJIMYMH (Macca, 00bEM ra3oB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIMIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUYETHI MO HAXOXKACHUIO XUMUUECKON (OPMYJIbI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JOJISIM
XUMHUUYECKHUX JJIEMEHTOB, TPOJIyKTaM CrOpaHuUsl, INIIOTHOCTH ra3000pa3HbIX BEIIECTB;

chOpPMHPOBAHHOCTh, YMEHHUW: TPOTHO3UPOBATH, AHAIM3UPOBATH W OIEHUBATh C TMO3HIMH SKOJIOTHYECKOMN
0€30macHOCTH TTOCJICICTBUS OBITOBOM M MPOU3BOJICTBEHHOM JIESITEILHOCTH YETIOBEKA, CBA3aHHOM ¢ IEpepadOTKOM BEIIECTB,
UCITI0JIb30BATh MOJIYYCHHbIC 3HAHUS JJIs1 IPUHATHUS TPAMOTHBIX PEIICHHUM MPOOJIEM B CUTYaIUsX, CBI3AHHBIX C XUMUEH;



C()OPMUPOBAHHOCTh YMEHUM: CAMOCTOSITEIIbHO TUIAHUPOBATH U IIPOBOJAUTh XUMUYECKUI IKCIIEPUMEHT (TIOIy4EHHUE U
U3YYCHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAYECTBCHHBIC pPEAKLUUU YIJIEBOAOPOJOB DPA3jIUYHBIX KJIACCOB U
KHCIJIOPOJCOIEPKAIINX OPraHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPraHUYECKUX
BEIIECTB) C COOJIIOIGHHEM TMpaBuil 0€30MacHOro OOpalleHHs] ¢ BeLIECTBAMH M J1a0OpaTOPHBIM O0OpYyIOBAaHHUEM,
dbopMynTupoBaTh IENIb UCCIEAOBAHUS, MIPEACTABIATh B PA3IMYHON (PopMe pe3yabTaThl SKCIEPUMEHTA, aHATM3UPOBATH U
OLICHMBATh UX JJOCTOBEPHOCTH;

c(pOpMUPOBAHHOCTh YMEHHIA:

coOJII01aTh MpaBHJia 3KOJOTMYECKH LEJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM AEATENBHOCTH B LIEIAX
COXPAHEHMS CBOETO 370POBbs, OKPYKAOIIEN TPUPOTHON CPEIbl U JOCTHKEHUS €€ YCTOMYMBOTO PAa3BUTHSA,

OCO3HaBaTh OMACHOCTh TOKCHYECKOIO JEHCTBHS Ha >KUBBIE OPraHW3Mbl ONpPENEIEHHBIX OPraHUYECKUX BELIECTB,
noHumas cmeici nokaszaress [TK;

aHaAJIM3UPOBATh 11€JIECO00Pa3HOCTh NPUMEHEHUSI OPraHMYECKHUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATH LEICHANPABICHHBIA MOUCK XMMHUYECKON MH(OpPMAIMU B Pa3IMYHBIX
UCTOYHMKAX (Hay4Has U yueOHO-Hay4YHas IUuTepaTypa, CpeAcTBa MaccoBOi nHpopMaiuu, MHTEepHET U Apyrue), KpuTHYECKH
aHaAJIM3UPOBATh XUMUYECKYI0 HH(OpPMALIKIO, TepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C MOCTaBICHHON y4eOHOM
3aJauei.



TEMATHYECKOE IINTAHUPOBAHHUE

n/n

HaumMeHoBaHue pa3/ie/ioB U
TeM IPOrpamMMbl

KoandyecTBO 4acoB

KoHTpoJ/ibHbBIE
Bcero P
padoThI

Paznen 1. Teopernueckne 0CHOBbI OPraHMYeCKOl XUMUM

1.1

N3omepust 1 HOMEHKIIATypa
OpraHUYECKHX BEILIECTB.
Howmenxkiatypa opranndeckux
BenecTB. [IpaBuna
HOMEHKJIaTypbl

IIpakTnyeckue
padoThI

JJIEKTPOHHBIE
(uu¢posbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650

Wroro no pazneny

3

Paszpneu 2. Pemienue 3aga4 no opraHu4ecKoi XUMHH

51 KauecTBennnie 3a1aun B 3 bu6mmoreka [JOK
OpPraHUYECKOM XMMHMH. https://m.edsoo.ru/d69df650
59 3a7a4u Ha BBIBOJT XUMHYECKUX 5 bu6mmoreka IJOK
' Gopmyi. https://m.eds00.ru/d69df650
53 3amaun Ha cMecH 5 bubmoteka IIOK
OpPTaHUYECKHX BEIIECTB https://m.edso0.ru/d69df650
Brraucnenns no ypaBHEHUAM
24 XAMUYECKUX PEAKIIAN C 10 bu6mmoreka IJOK
Y4aCTHEM OPTaHUYECKHUX https://m.edsoo.ru/d69df650
BCIIICCTB
OnpeneneHue KOJIUYECTBEHHBIX
OTHOIICHUM Tra30B. ['a30BbIC
3aKOHBI. Pacuétrl C
HCIIOJIb30BaHUEM ra30BBIX
3aKOHOB, OTHOCHUTEIIBHOM BuGmiorexa LIOK
2.5 IUIOTHOCTH cMecH ra3os. 2

Pacuétel ¢ HMCHOJIB30BAHHEM
ra30BbIX 3aKOHOB, OOBEMHON M
MOJILHOM JIOJM BEIIECTB B
CMECH. Pacuérhl C
HCIOJIb30BaHUEM ra30BbIX

https://m.edsoo0.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

JOJIM BCIICCTB B CMCCH.

3aKOHOB, OOBEMHONM M MOJIBHOH

Uroro no pazneny

22

Pa3nen 3. 'eHeTnueckasi CBSI3b MKy KJIaCcCaMi OPraHMYeCKNX BellecTB.

Ppa3IMIHBIMUA KJIaCCaMH

3.1

pelIeHue 1ernoyex

BEIIIECTB.

['eHeTnyeckas CBS3b MEKILY
KJIAaCCaMH OPTraHUYECKUX
BemiecTB. I 'eHeTHUECKas CBA3b
MEXYy Pa3IMYHbIMU KJIaCCaMH
OpPraHUYECKUX BEIIECTB.
CocTaBiieHUE U peIlICHUE
LIETIOYEK MPEBPALICHUN MEXKTY

OPraHUYECKUX BEIIECTB.
[Tonydenne opraHn4eCcKOro
COCIMHEHUS MYTEM OJHOU WUIIH
HECKOJIbBKUX XUMUYECKHUX
peaxkuuii. CocTaBiieHUE U

MPEBPALLICHUN OPTAaHUYECKUX

bu6morexa IJOK
https://m.edsoo0.ru/d69df650

Hroro no pazneny

Pa3znena 4. Xumusd ¥ ’KU3Hb



https://m.edsoo.ru/d69df650

XUMHUS 1 KU3HB (33244 U3
MOBCEIHEBHOM KU3HM) 3a/1auun
Ha COCTABJICHHE PACTBOPOB C
41 Pa3TUYHBIMU

' KOHIEHTpAIMAMH. Pacuér
KOJIMYECTBa HEOOXOUMBIX

yI0OpEHUi JIJ1s1 BHECEHUS B

TIOYBY.

bu6moreka IIOK
https://m.edsoo.ru/d69df650

Uroro no pazneny

4

OBIIEE KOJIMYECTBO YACOB I1IO
I[TPOI'PAMME

34

25



https://m.edsoo.ru/d69df650

IHOYPOYHOE IINTAHUPOBAHHUE

Ne KosmuyecTrBo yacos Mara JIeKTPOHHBIE HU(POBbIE
n/ Tema ypoka Becer Konrpoabnbl = IIpakrnyeckm  HM3yYeHM  oOpasoBaTejbHbIE
I 0 e padoThI e padoThI s pecypchbl
Howerikrarypa Bu6miorexa IIOK
1 OpTHITevIa 1 https://m.edsoo.ru/3686e6f
BeniecTB. [IpaBuna 5
HOMEHKJIATYyPBhI. B
Buasl nzomepuu:
, CTPI; KTypHaﬂpH . . Bu6miorexa [JOK
https://m.edsoo.ru/Oce6fd4c
MPOCTPAHCTBEHHAS.
CocraBiieHue
CTPYKTYPHBIX (opmyI
H30MCpOB bubGimoreka [JOK
3 OpraHM9eCKuX 1 1 https://m.edsoo.ru/8d39f5¢
BEIICCTB, 8
HOMEHKJIaTypa.
KauecTBeHHBIC bu6mmoreka IJOK
4 peakiuu Ha 1 https://m.edsoo.ru/9e595ch

YIJII€BOIOPOABL.

8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8

KauecTBeHHBIC
peakuu Ha
(GyHKIIMOHATbHBIE
MIPOU3BO/IHBIC
YIJIEBOJIOPOJIOB.

Pemenne 3agau Ha

OIIpCACIICHNEC BCUICCTB

10 KAYECTBEHHBIM
peakuusm
AJNTOPUTM peLICHHS
3a/1a4y Ha BBIBOJI

XUMUUYECKux hopmyi

OpPraHN4YCCKHX BCIICCTB

Pemenne 3agau Ha
BBIBOJ] XUMUYECKUX

dbopmyJ1 OpraHNYECKUX

BCIICCTB

Pacuértrl Ha BbIBeieHHUE

dbopmyIibl BellecTBa IO

a0COIOTHOM
OTHOCHUTEIbHOU
IUIOTHOCTHA TapoB,
MPOAYKTaM
CrOpaHUsL.

)51

I10
€ro

bu6mmoreka IJOK
https://m.edsoo.ru/b0e6166
1

bu6mmoreka IJOK
https://m.edsoo.ru/c212dd2
1

bu6mmoreka IJOK
https://m.edsoo.ru/ba5706a
a

bu6mmoreka IJOK
https://m.edsoo0.ru/87a37ca
b

bubmoreka IIOK
https://m.edsoo.ru/25a1463
6



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636

Pemenne 3agau Ha
HaXO0XJIEHUE MacCOBOU

bu6mmoreka IJOK

10 https://m.edsoo.ru/3137711
JIOJIM DJIEMEHTA B
BCIIIECTBE &
Pemienue 3amaq Ha
ONPEACIIEHHC bubmoreka IIOK
11 HMITICCKOTO SIENCHTa https://m.edsoo.ru/259b0a5
Ha OCHOBAHMH €T0 b
MacCOBOH JIOJIU B =
BCILIECCTBE
OCHOBHBIC 3aKOHBI
XUMHUU Y1 XUMHAYECKUE bu6mmoreka IJOK
12 popmyisl, https://m.edso0.ru/156730d
MpUMEHSEMBIE NPU 2
pellIeHnu 3a7a4.
Pemenue 3amau Ha
CMECH  OpraHHYeCKUX bubmmorexa LHOK
13 Bemecrs. https://m.edsoo.ru/bf84d8e
b
Pacuer xonmuectBa BuGmorexa LIOK
14  PBOMCCTRA, MACeRl, https://m.edsoo.ru/273b0al

o0BbeMa NMpoIyKTa
pEaKInu, eCIu

e



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e

UCXOJHOE BELIECTBO
JaHO C MMPUMECIMU

3agaun Ha «U30BITOK —
HEJIOCTATOK) C

bu6mmoreka IJOK

15 https://m.edsoo.ru/21069cc
Y4aCTUCM d
YIJIEBOAOPOI0B -
33,[[3‘11/1 Ha H30BITOK —
HEOO0CTATOK C
HCIIOJIBb30BaAHUEM BubamoTeka I_[OK
16 ~ KHCJIOPOAOCOACPKAIH https://m.eds00.ru/665dc05
X OpPraHn4YCCKHX §
COCIMHCHUMU.
PacueTsl MacCOBOM
JIOJIM BBIXOJA MPOJYKTa
peaKkiuu ¢ y4acTHEM bubmmorexa [IOK
17 npenensubix https://m.edso00.ru/0941eed
YIJIEBOJIOPOIOB. 8
PacueTsl maccoBoi
JIOJIM BBIXOJA IPOIYKTa butmoreka [JOK
18  peakiuu ¢ yuactuem https://m.edsoo.ru/e9ea992

HETpeIeTbHBIX
yIIEBOAOPOIOB

1



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921

19

PacueTsl MAacCOBOM
JIOJIM BBIXOJIa MPOIYKTa
pEAKIMU C Y4YaCTHUEM

bu6mmoreka IJOK
https://m.edso00.ru/04298c0

KMCJIOPOAOCOAEPKAIIN
X CO€IMHEHUM. a
Beruucnenue maccoBou
(00BeMHOH) g0 bubmuotexa [JOK
pp  PPIXOAATPOAYETA https://m.edsoo.ru/e561253
pEeaKIuu OT q
TCOPECTUYCCKHU B
BO3MOYKHOTO
Brruncienne maccoBoi
(obnemHoM) foH but6moreka [JOK
g1 ~ PHIXOAATIPOAYETA https://m.edsoo.ru/1aa8166
peakuuu oT 0
TEOPETHYECKH =
BO3MOYKHOTO
YPOK-TIpaKTUKYM I10 bubmuotexa [JOK
22 pelieHuro https://m.edsoo.ru/68b6cc4
KaueCTBEHHBIX 3a]a4 c
bubmoreka IIOK
23 Ypok-3auér https://m.edsoo.ru/23493a9

3



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93

24

25

26

27

['azoBBIC 3aKOHBI.

Pacuérnl C
HUCIOJIL30BAaHUEM
ra30BBIX 3aKOHOB,
OTHOCHUTEIbHOM
IUIOTHOCTH cMecH
ra3oB.

Pacuérnl C
HUCIOJIL30BAaHUEM
ra30BBIX 3aKOHOB,

00BEMHOU ¥ MOJIBHOM
JIOJIA BELIECTB B CMECH.

['eneTryeckas CBA3b
MEXAY pa3IuyHbIMU

KJaccaMu
OpraHUYECKuX
BCILIECTB.

CocraBiienue u
pelieHue LIEMTOYEK

IIPEBPALICHUN  MEXIY
Pa3IMYHBIMUA Kjlaccamu

bubmoreka [JOK
https://m.edsoo.ru/7b1c48d
a

bubmoreka IIOK
https://m.edsoo.ru/a6f9alea

bubmoreka [IOK
https://m.edsoo.ru/5db8e52
6



https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526

OPraHUYICCKUX
BCIICCTB.

CocraBiieHuE 1
pEIICHHE IETOYCK
MIPEBPAILICHUN MEXTY

bu6mmoreka IJOK

28 https://m.edsoo.ru/a92a709
Pa3IMYHBIMU KJIacCaMu 4
OPTaHUYECKUX
BEIICCTB.
[Tonmyuenue
OPTaHUYECKOTO
COCAUHECHUS IIyTEM Bu6muorexa [JOK
29  OMHOH WM HECKOIRIHX https://m.edsoo.ru/a44alae
XUMHUUYCCKUX PCAKIHNU. 4
CocraBiienue u
pelIeHre 1ernoyeKk bubmuotexa [JOK
30  mpeBparmieHui https://m.edsoo.ru/a44alae
OpPraHU4YCCKUX 4
BEIIICCTB.
3a1aun Ha COCTaBJIEHUE bubmmorexa [IOK
31 https://m.edsoo.ru/d5018a5

pPacTBOPOB C

4



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54

Pa3JIUYHBIMU
KOHUECHTPALUAMUA
Pacuir xomticersa busmotexa LIOK
32 A . 1 1 https://m.edsoo.ru/53461a2
yIa00peHuit st c
BHECCHHUA B IIOYBY. B
bu6mmoreka IJOK
33  3auer 1 https://m.edsoo0.ru/6f717d0
9
34 Oo0oo01raromiee 1
MOBTOPEHUE
OBHIEE KOJIMYECTBO 34 o5

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jlynuna B.B. O01iecTBO ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO

«IIpoceemenue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Cbopnux MaTepualioB Mo peanu3anuu ¢peaepaabHOrO0 KOMIOHEHTA
roCyJIapCTBEHHOTO CTaH1apTa 00111ero oopa3oBaHus B 0011e00pa30BaTEIbHBIX
yupexaeHusx Bonrorpaackoit oonactu -Boarorpaa: Yuutens, 2006.
I'abpuensn, O. C. Xumus. 10-11 knacc: KOHTpOIbHBIE U TPOBEPOUYHBIE PAOOTHI
O. C. I'abupuensu u ap. - M.: Ilpoda, 2003.

T'abpuenan, O. C. Xumus. 10 knacc: pabouas Tetpaab kK yueonuky O. C.
["abpuensna O. C. 'abpuensn, A. B. fumrykosa. - M.: [Ipoda, 2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

MynbTUMEIUITHBIE 00pPa30BaTEIBHBIC PECYPCHI.
http://www.chemnet.ru

lNazera «Xumus» u calT 1y1s yuurtens «5 uay Ha ypoK XUMUW»
http://him.1september.ru.

Enunas xomnekmus LIOP: [IpeamerHas komtekius «Xumus»y hitp://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DJeKTpOoHHAs: OMOIMOTEeKa yUeOHBIX MaTEPUAIIOB 10 XUMKH Ha opraie Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm

