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MHNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamma 1Mo XMMHUM Ha ypOBHE CPEIHEro oOIIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 oOpa3oBanuu B Poccuiickoit ®Deneparmmy,
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS (enepalibHOW 00pa3oBaTeIbHONM MNPOrpPaMMBbl CPEIHETO OOIIEeTO
obpazoBanust (POIlI COO), npexacraBieHHbix B DenepadbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
crannapre COQO, ¢ yuérom Konnennuu npernojgaBanus yueOHOTo npeamera «XuMus» B 00pa3oBaTeIbHbIX
opranmuzanusx Poccuiickoit ®denepauny, peanu3yrolIMX OCHOBHBIE O0pa30BaTEIbHBIE IPOrPaMMBbl, U
OCHOBHBIX MOJ0KeHUH «CTpareruu pazpuTus BocnuTanus B Poccuiickoit @enepanuu Ha niepuoa g0 2025
roga» (Pacnopsikenue [lpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YIIyOJEHHOrO M3y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B CHUCTEME EeCTECTBEHHO-
Hay4yHOro oOpa3oBanus ywammxcs 10—11 xmaccoB. M3ydeHue mpenmera, pealn3yeMoe B YCIOBHAX
mudepeHIMpoBaHHOTO, MPOPUILHOTO OO0YYeHUsS, IPU3BAaHO OOECIEeYuTh O00IIe00pa3oBaTEIbHYI0 U
OOIIEKYJIIBTYpHYIO TOATOTOBKY BBIMYCKHHKOB IIKOJBI, HEOOXOAMMYIO JUIS aJanTallMd HX K OBICTPO
MEHSIOLUMCSI YCJIOBUSAM H3HU B COLMYME, a TakXKe JUIsl MPOJOJDKEHUS OOYy4YeHHs] B OpraHHu3aIusax
poeCCHOHATTLHOTO 00Pa30BaHMs, B KOTOPBIX XUMUS SIBJISIETCS OJHOM U3 IPUOPUTETHBIX JAUCIUILINH.

B nporpamme mo Xxumu#M HazHau€HHUE MpeaMeTa «XHUMHs» MOJIydaeT MoApOoOHYI0 MHTEPIPETALUI0 B
COOTBETCTBUM C ocHoBormosararomumu mnosnoxeHuasMu ®I'OC COO o B3auM0o0OYCIOBIEHHOCTH LENEH,
CoJIep>KaHusl, pe3yIbTaToB 00yueHus U TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBHITYCKHUKOB. CBUIETEIILCTBOM
TOMY SIBJISIFOTCSI CJIEIYIOIINE BBITOIHSAEMBIE IPOTPAMMON 0 XUMUH (PYHKITUH:

¢ uH(pOPMALIMOHHO-METOINYECKasi, pealn3alys KOTOpoil o0ecrieunBaeT ModydeHHe MPeACTaBICHUS
0 LIeNsX, CoAepKaHMM, OOIIEeH cTpaTeruu OOYy4YEeHHs, BOCHUTAHHS M Pa3BUTHUS OOYYArOIIMXCS
CpeACTBaMU MpeIMeTa, U3y4aeMOro B paMKaX KOHKPETHOTO MPOUIIS;

® OpraHU3allMOHHO-TUIAHUPYIOWIAsi, KOTOpas  MpeaycMaTpuUBaeT  OMpeJelieHHue:  IPUHIIUIIOB
CTPYKTYpUPOBAHHUS U TMOCIEAOBATEIHLHOCTU M3y4eHHsS y4eOHOro mMaTepuaia, KOJIUYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTePHCTHK; TOIXOIOB K (HOPMHUPOBAHHIO COJEPKATEIHHOH OCHOBBI
KOHTPOJSI M OLEHKU O00pa3oBaTelbHBIX JOCTIDKEHUN O0OydJalomuxcsi B paMKax MTOTOBOM
aTTecTanuu B GOpMe €AMHOTO rOCyIapCTBEHHOTO 9K3aMEeHa 110 XHUMUH.

[IporpamMma asis yrioyOGiI€HHOTO U3yUEHUST XUMUHU:

¢ YCTaHABIIMBACT MHBAPHAHTHOE MPEIMETHOE COJCpKaHHe, 00s3aTeNbHOe UIsl H3yYCHUSI B paMKax
OTIENbHBIX NMpOQUIIEH, IpeycMaTpUBaeT paclpeeieHne U CTPYKTYPUPOBAHUE €ro IO Kilaccam,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUSAM/pa3iesiaM Kypca;

e 1aéT NpUMEPHOE paclpeielieHne y4eOHOTO BpEMEHH, PEKOMEHAYEMOro JJisl U3yYeHHUS OT/IEIbHBIX
TeM;

e [pelaraeT NPUMEpPHYIO MOCIEJ0BATEILHOCTh U3YUYEHHUs! y4eOHOro Marepuana ¢ yuéToM JOIMKH
MOCTPOEHHSI Kypca, BHYTPUIIPEMETHBIX 1 MEXITPEIMETHBIX CBSI3EH;

e aéT METOJMYECKYI MHTEpIpeTaluio Lejded M 3ajJad HM3ydyeHHs NpeaMera Ha YriyOnEHHOM
YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CpEJHEro obuero oOpa3oBaHus,
COJIEP’KAaTEIbHOM  XapaKTePUCTHKH  IUIAHUPYEMBIX  pe3yJIbTaTOB  OCBOEHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl CpeHEro oO0IIero oopa3zoBaHus (JMYHOCTHBIX, METalpeAMETHBIX,
MPEIMETHBIX), a TaKkKe C YYETOM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBHBIX JEHCTBUI
00y4JaroIerocst o OCBOCHUIO COJIepKaHUs IpeAMeETa.

[Io BceM Ha3BaHHBIM MO3WIHAM B TPOTpPaMME IO XUMHH NPEAYCMOTPEHA IMPEEeMCTBEHHOCTh C
o0y4yeHHeM XHMMHU Ha YpOBHE OCHOBHOIO o0O0mero ooOpa3oBaHusa. 3a MpeaesiaMd  yCTaHOBJIEHHOM
MIPOrpaMMoOil Mo XUMHH 00s3aTeIbHONW (MHBAapUAHTHOM) COCTaBISIOLIEH cojaepKaHUsl yueOHOro mpeaMera
«XuMHs» OocTaércsi BO3MOXKHOCTH BBIOOpa €ro BapHAaTUBHOM COCTaBIIAIOLICH, KOTOpas JIOJKHA
OTIPE/ICTIATHCS B COOTBETCTBUU C HAIIPABJIEHUEM KOHKPETHOTO MPOGuIIsi 00ydeHus.

B cootBerctBUM ¢ koHuentyaiabHbIMU mnojoxeHusmMu @PI'OC COO o HazHayeHUU NPEIMETOB
0a30BOT0 M YriayOJIEHHOTO YpOBHEHW B cucTeme Mud@epeHIpOBaHHOTO OOYyYEHHsI Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUS XHMMHS Ha YpPOBHE YIJIyOJNEHHOTO HW3YYEHHUS HANpaBlIeH Ha pealu3aluio
MIPEEeMCTBEHHOCTH C TOCJIEIYIOIIUM 3TaroM IMOJIy4YeHHUsS XUMHUYECKOro OOpa30BaHHs B paMKax H3y4eHHs
CIELUANBHBIX E€CTECTBEHHO-HAYUYHBIX M XHMHMYECKHX JAUCHUIUIMH B BY3aX M OpPTraHU3ALUSAX CPEIHETO
npodeccuonanbHoro oOpa3oBaHus. B 93Toif cBsi3W u3ydeHHE MpeaMeTa «XHUMHUS» OpPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacIlUpeHue U YriayOJieHHe TEeOpeTHUYeCKO M MPaKTUYeCKOM MOJArOTOBKH



o0yJaroImuxcs, BBHIOPABIIMX ONpeNeNEHHBIA Npoduiab oOydeHHs, B TOM 4YHCIE C MEPCIEeKTUBOM
MOCIIEAYIOLIETr0 NOMyYeHUsI XUMUYECKOT0 00pa30BaHus B OpraHU3alusax npodeccrnoHalbHOT0 00pa3oBaHMUs.
Hapsiny ¢ atum, B cBere TpeboBanmii ®I'OC COO K muiaHupyeMbIM pe3yibTaTaM OCBOCHHUs (eaepaabHON
o0pa3oBaTeNbHON MPOTpaMMBI  CpPeAHEro OO0Iero o0pa3oBaHUS U3YYCHHE TMpeaMeTa «XHUMH
OPHEHTHUPOBAHO TAK)KE HA pEIIeHHE 3aJad BOCIUTAHMS M COLMAIBHOTO DPAa3BUTHA OOyYaroIUXcs, Ha
dbopMupoBaHHE Yy HUX OOIIEHHTEUIEKTYAJIIbHBIX YMEHHM, YMEHHH palMoHaIu3aluu y4eOHOTo Tpyda H
0000MEHHBIX CIIOCOOOB IEATEIHLHOCTH, IMEIOIIUX MEKIUCIUILIMHAPHBIN, HAIIPEIMETHBIA XapaKTep.

CocraBnsgomumMu npeamera «XUMHs» Ha YpOBHE YIiyOJIEHHOTO M3Y4YEHHMsl SIBJSIOTCS yrIIyOJIEHHBIE
Kypcel — «Opranndeckas xumusi» u «OO0mmas 1 Heopranudeckas xumus». Ilpu omnpeneneHnu moaxoaoB K
0TOOpY M CTPYKTYpPHOH OpraHM3alliu COJAEpKaHMsSI ATHX KypCOB B IMpOrpaMme MO XMMHHU 32 OCHOBY
npusTH oJoxkeHuss ®I'OC COO o paznuumsix 6a30BOro U yrIyOoJIEHHOTO YPOBHEH U3YUEHUS MTPEeIMETa.

OcHoBy cogepxaHusi KypcoB «Opranuueckas xumus» U «OOmas U HEOpraHuvecKas XUMUS»
COCTaBIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHWNA M YMEHMU, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yYCHHS
npenMera. JTa cucTeMa 3HAHHWM MOJydaeT ompeAesiéHHOE TEOPETHYECKOE IOIMOJIHEHHE, I03BOJISIONIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO 0OJbIINI 00bEM (akToIormueckoro Marepuana. Tak, Ha yriyOiaéHHOM
YpOBHE HU3y4Y€HHUs IpeaMera oOecredyeHa BO3MOXKHOCTh 3HAYUTENLHOTO YBEJIHYeHUs 00bEMa 3HaHUU O
XUMHUYECKHUX DJJIEMEHTaX U CBOMCTBaX MX COEJUHEHUH Ha OCHOBE pACUIMPEHUs U YIIIyOJieHus
MIPEJICTABJICHU O CTPOCHHM BEIIECTBA, XMMUYECKOW CBSI3U U 3aKOHOMEPHOCTSX IMPOTEKAHUS PEaKIui,
paccMaTpuBaeMbIX C TOYKU 3PEHUSI XUMUYECKOM KMHETUKU U TEPMOAUHAMUKH. M3ydyeHne nepuoandeckoro
3akoHa u llepuoanueckoil cHUCTEMBl XUMHUYECKHX DJIEMEHTOB 0a3upyercss Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHHUYECKUX TPEACTABICHUSAX O CTPOCHHHM aTOMa. XHWMHUYECKas CBA3b OOBSICHACTCS C TOYKH
3peHusl SHEPreTUYEeCKUX H3MEHEHWH Mpu e€ o0pa3oBaHWU M PAa3PyIICHUH, a TaKXKe C TOYKH 3pEHUs
MEXaHH3MOB e€ 00pa3oBaHus. V3ydeHHe THIIOB peakuii JOMOIHIETCS (POpMHUPOBAHUEM TIPEICTABICHUN 00
ANEKTPOXUMUYECKUX TMPOIIECCaX U ANEKTPOJIM3E PACIUIaBOB U PacTBOPOB BellecTB. B Kypce opranuyeckoit
XMMHW TIPH PACCMOTPEHUH PEAKIIMOHHON CHOCOOHOCTH COCJMHEHUH yrensercss ocoboe BHHUMaHHE
BOIIPOCaM 00 3JEKTPOHHBIX AP deKTax, 0 B3AUMHOM BIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIuil.

Ocoboe 3HaueHNe UMEET TO, UTO Ha COAEp)KaHUE KyPCOB XMMUU YrITyOIEHHOTO YPOBHS H3YYCHUS IS
KJIACCOB OMpeAeNn&éHHOro npoduis (r1aBHBIM 00pa30oM Ha UX CTPYKTYPY U XapakTep JOMOJTHEHUN K oO0Ien
CUCTEME IPEJIMETHBIX 3HAHWW) OKa3bIBAIOT BIMSHUE CMEXKHBIE IpeaAMEThl. Tak, HallpuMep, B COJEpKaHUU
npeaMera i KJIaccoB XHMMHKO-(pu3nueckoro mnpo¢uis Oosbllioe 3HaYeHHE OYAYT HMETh 3JIEMEHTHI
yueOHOro Marepuana mno obmei xumuu. [lpyu uzyuenun npeamera B JaHHOM cllydae akLEHT OyJeT clieiaH
Ha OOLIHOCTb METOAOB TIO3HAHMs, OOIIHOCTH 3aKOHOB M TEOpUH B XHMMUM U B (PU3MKE: aTOMHO-
MOJIEKYJIsIpHasl Teopus (MOJEKYJsipHasi Teopus B (pU3MKE), 3aKOHBI COXPAHEHUSI MAcChl U SHEPTUH, 3aKOHBI
TEPMOJUHAMUKH, DJIEKTPOJIN3a, IPEACTABIECHUSA O CTPOEHUH BEILIECTB U IPYTOE.

B 10 xe Bpems B cofepaHUM MpeAMETa i KJIACCOB XUMHUKO-OMOJIOrH4ecKoro npouis Oonbui
yIeNbHBIA Bec OyAeT MMeTh opraHuyeckas Xumus. B 3ToMm ciydae mpenocTaBiisieTcsi BO3MOXKHOCTD JUIS
0os1ee 0OCTOSATENIBHOIO PACCMOTPEHNS XUMHUECKON OpraHMU3alllM KJIETKH KaKk OMOJOTrMYeCKON CHUCTEMBI, B
COCTaB KOTOPOH BXOJAT, K MPHUMEPY, TaKue CTPYKTYypHbIE KOMIIOHEHTHI, KaK JIUMHJIbI, OENKH, YIIeBOIbI,
HYKJIEMHOBBIE KUCIOTHI U Jpyrue. Ilpu 3ToM 3HaHMSI O cocTaBe M CBOICTBaX MpECTaBUTENEH OCHOBHBIX
KJIACCOB OpPraHMYECKHX BEILECTB CIY>KaT OCHOBOM i M3Yy4eHMs CYIIHOCTH MpPOIEeccOB (POTOCHHTE3A,
IBIXaHUs, TAIICBAPEHHSL.

B mnnane ¢opmHupoBaHHS OCHOB Hay4yHOI'O MHMPOBO33PEHHs, OCBOCHHS OOILICHAYYHBIX METOJIOB
MO3HAHUS U OIbITa MPAKTHYECKOTO NMPUMEHEHHs] HAay4YHBIX 3HAHUM H3ydeHue mpeamera «XHUMHs» Ha
yriyOJEHHOM YpOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBS3SX C y4eOHBIMU INpEeIMEeTaMHU, BXOJSAIIMMHU B
cocTaB IpenMeTHBIX oOnactell «EcTecTBEHHO-HayuHble MpeAMEThI», «MaremaTuka U HHPOpMaTHKa» U
«Pycckuil A3bIK U IUTEpATypay.

[Ipn m3yuenum yueOHOro mnpeamera «XUMHUS» Ha YIIIyOJEHHOM YPOBHE TakKe, KaK Ha YpOBHE
OCHOBHOT'O U cpeliHero ooriero oopa3zoBanus (Ha 6a30BOM YpOBHE), 3aJaueil EpPBOCTEIIEHHONW 3HAYUMOCTH
sBigeTcss GOPMUPOBAHUE OCHOB HaYKH XMMHUHU KakK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JESATEIbHOCTH YEJIOBEKA M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. Pemienuwe sToi 3amauM Ha
yray0aE€HHOM YpOBHE U3YUYEHHUs MPEAMETa MpeloiaraeT pean3aluio TaKuX Heen, Kak:

e (opMHUpOBaHME NPEICTABICHUNA: O MaTepUAIBHOM €IMHCTBE MHpa, 3aKOHOMEPHOCTIX H

MI03HABAEMOCTH SIBJICHUH NMPUPOJBI, O MECTE XMMHUH B CUCTEME €CTECTBEHHBIX HAyK U €€ Benyllen
poyii B 00eCrieueHNH YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA: B PEIICHUH MPOOJIEM IKOJIOTUIECKOMH,



SHEPreTUYecKO M TMuIIeBOM 0e30MacHOCTH, B Pa3BUTUM MEIUIMHBL, CO3/JaHUM HOBBIX
MaTepHaioB, HOBBIX HCTOYHUKOB SHEPIHH, B 00ECIIEYEHNH PALMOHAIBHOTO PUPOIONIOIb30BaHUS,
B (OPMHUPOBAHMM MHPOBO33PEHUS M OOLIeH KyJIbTyphl 4YEJIOBEKa, a TaKXKe SKOJIOTHYECKH
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON CPEIE;

® OCBOCHHME CHCTEMBI 3HAHUH, JEKAIIUX B OCHOBE XHMHYECKOH COCTaBJISIOIIEH €CTECTBEHHO-
HAYYHOH KapTUHBI MHUpa: QyHAaMEHTAIbHBIX MMOHATHH, 3aKOHOB M TEOPHHA XMMHUHU, COBPEMEHHBIX
IPEJCTABICHUNA O CTPOEHUM BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYIISIPHOM,
HA/IMOJICKYJIIPHOM, O TEPMOJMHAMUYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTAX IPOTCKAHHS
XMMHUYECKUX DPEaKLUH, O XMMHYECKOM DPAaBHOBECHM, PAcTBOpaX M JUCIEPCHBIX CUCTEMax, 00
O0IIMX HAyYHBIX MPUHLIUIIAX XUMUYECKOTO ITPOU3BO/ICTBA;

e (opMmMupoBaHME Yy OOYyYarOIUXCS OCO3HAHHOIO ITIOHMMAaHHUS BOCTPEOOBAaHHOCTH CHCTEMHBIX
XMMHUYECKUX 3HAHUM 7151 OOBSCHEHMs KJIIOYEBBIX WAEH M MpoOJieM COBPEMEHHOW XUMMHM, JUIs
OOBSICHEHUS M MPOTHO3UPOBAHMS SABICHHUN, HMMEIOIIMX E€CTECTBEHHO-HAYUYHYIO TPHUPOY;
I'PaMOTHOTO pEIIEHUs Mpo0JieM, CBA3aHHBIX C XUMHEW, MPOrHO3UPOBAHMS, aHAJIN3a U OLEHKH C
MO3ULMI  3KOJOrMYEeCKOM O€30IIacHOCTH  IOCHEACTBUNM  OBITOBOM M NPOU3BOJICTBEHHOM
NESITEeNbHOCTH YEJIOBEKAa, CBS3aHHOM C XWMHUYECKUM IPOM3BOJICTBOM, HCIOJIb30BAaHUEM MU
nepepaboTKOM BEIIECTB;

e yryOJeHHe NPEeACTaBICHUN O HayYHBIX METOJAax MO3HaHMs, HEOOXOIUMBIX Ul HMpUOOpEeTeHHs
YMEHHUI OpPUEHTHPOBATHCS B MHpE BEIIECTB U OOBSCHEHUS XHMHUYECKUX SIBICHHM, MMEIOIUX
MECTO B MPHUPOJIE, B TPAKTHUYECKON JCATEIHHOCTH M MMOBCETHEBHOM JKU3HU.

B nnane peanusanuu nepBooyepeAHbIX BOCIUTATENIBHBIX U Pa3BUBAIONIMX (DYHKIUH 1IETOCTHOW CHCTEMBbI
cpeaHero odmiero oOpa3oBaHMs MPU W3YYEHUH TpeaMeTa «XHUMHUsS» Ha YIiayOIEHHOM YpOBHE OCOOYIO
aKTyaJIbHOCTb IPUOOPETAIOT TAKKE LEJIN U 3a/1a4H, KaK:

e BOCINHUTaHHE YOEXKIEHHOCTH B II03HABAEMOCTH SIBIICHHMH TNPUPOJBI, YBOXKEHUS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPETHUYECKMX M MPUKJIAIHBIX HUCCIECAOBAaHUI B XUMHH, (POPMHPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

e pa3BUTHEC MOTHBAllMM K OOYYCHHIO W TIO3HAHHWIO, CIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCITUTaHMIO HA OCHOBE YCBOCHHUS OOII€YETOBEYECKUX [IEHHOCTEH;

® Da3BUTHE TIO3HABATENIBHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyuaromuxcsi, (OpMHUPOBAHHUE y HHUX CO3HATEIBHOTO OTHOIIEHHS K CaMoo0pa3oBaHUIO U
HENpepbIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEIIHOW MpOo(ecCHOHAIbHON M OOIIECTBEHHON
NEeSITeTbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/0pPOBBI0 M MOTPEOHOCTH B 370POBOM
o0pase XU3HH;

e (opMHUpOBaHHE YMEHUH W HABBIKOB Pa3yMHOTO MPUPOJOIOIB30BAHMS, PA3BUTHE HKOJIOTHIECKOM
KYJIbTYpbI, IPUOOPETEHHE OMbITA OOIIECTBEHHO-TI0JIE3HON IKOJIOTMUECKOH J1eATENbHOCTH.

OO11ee yKcIo YacoB, MPETYCMOTPEHHBIX [UI U3YUYEHUS] XUMUH Ha yriIyOJI€HHOM YPOBHE CPEIHEro o0IIero
oOpazoBanusi, coctanisieT 204 gacos: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca
(3 gyaca B HezIeMIO).

Pabouas mporpamma yueOHoro mnpeamera «Xumus (yriayOleHHBIH YpOBEHb)» pazpaboTaHa B
COOTBETCTBHUHM € paboyel mporpaMMoil BOCIMTAHUS ILIKOJIBI.

COJEP/)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYeCKOl XUMMHU.

[IpenMer W 3HaYeHHE OPTaHMYECKONW XHMHHU, TNPEJCTABICHHE O MHOTOOOpa3uU OPraHUYECKUX
COCIMHEHU.

DNEeKTPOHHOE CTPOEHUE aToMa YIrJepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUSA. BalleHTHBIE
BO3MOKHOCTH aToMa yriiepojia. XUMHUYECKas CBSI3b B OPTaHUYECKUX COCIWHEHUSIX. THIBI THOpHAM3AIIIN
aTOMHBIX opOuTaneil yriepoga. MexaHu3Mbl 00pa30BaHUS KOBAJCHTHOW CBS3U (OOMEHHBIM M JTOHOPHO-
aKIenTOPHBIN). TUIBI IEpEeKPBIBAaHUSI ATOMHBIX OpOHTaNIel, 6- U TM-CBs3U. OMuHapHAas, TBOWHAS U TPOWHAS



cBs13b. CriocoOBl pa3phiBa CBA3EH B MOJIEKYJIaX OpraHMYecKUX BemiecTB. [loHsATHE 0 CBOOOIHOM pajuKale,
HyKJIeouie u dIeKTpoduIe.

Teopust crpoeHust opraHudeckux coenuHeHuil A.M. bytinepoBa U COBpEMEHHBIE NPEACTABICHUS O
CTPYKTyp€ MOJIEKYJ. 3HAYE€HUE TEOPUU CTPOCHHUS OPraHW4eCKUX COCAVMHEHHH. MONeKynsapHble U
cTpykrypHble (popmynbl. CTpykTypHBIe (OPMYJBl pa3IMYHBIX BHUIOB: pa3BEPHYTas, COKpaIIEHHAs,
ckeseTHast. M3omepusa. Bunel usoMepuu: CTpyKTypHas, NPOCTPAHCTBEHHas. DJIEKTPOHHbIE >(PQEKTh B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHUN (MHAYKTUBHBINA 1 Me30MepHBIN 2(P(EKTh).

IIpencraBnenue o kinaccuukanuu opraHuyeckux euniecTB. IloHsATHE 0 (QyHKIMOHAIBHOW TpymIe.
I'omonorusa. I'omonormueckue psapl. CucreMaruyeckass HOMEHKIATypa OpPraHMYECKMX COSIUHEHMH
(IUPAC) u TpuBHanbHbIC Ha3BaHMS OTIEIBHBIX MIPEICTABUTEIICH.

OcobenHoctn W Kiaccu(ukanusi OpraHudyeckux peakuuid. OKUCIUTETbHO-BOCCTAaHOBUTEIBHBIC
peaKuuy B OPraHUYECKON XUMUH.

DKcIeprMEHTaIbHBIE METO/IbI U3yUYeHUs BEUIECTB U WX MPEBPALICHUN: O3HAKOMJICHHE C 00pa3laMu
OpPraHMYECKUX BEIIECTB U MaTepHajlaMU Ha MX OCHOBE, OIBITHI 110 IPEBPAIICHUIO OPTaHUYECKUX BEILECTB
Opu HarpeBaHuu (IUTaBJICHHE, OOYIJIMBaHME M TOpPEHHE), KOHCTPYHPOBAaHUE MOJENEH MOJEKYI
OpPraHUYECKUX BEILECTB.

YriaeBoaopoabl.

Ankanbl. ['oMonoruueckuil psij aakaHoB, o0mmas (GopMysa, HOMEHKIATypa U U30MepHs. DIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIl aTKAHOB, S -THOPHIM3AIIS aTOMHBIX OpouTaneil yriepoaa, o-
CBsA3b. PU3HYECKUE CBOWCTBA AJIKAHOB.

XUMUYECKHE CBOICTBA aJKaHOB: PEAKIUU 3aMEUICHMs, HW30MEpU3aluM, JEerHApUPOBaHUS,
LIUKIW3aluY, NHUPOJIM3a, KpeKuHra, ropeHus. IIpencraBieHne 0 MeXaHU3ME pEaKUUN paguKalbHOIO
3aMeLICHUS.

Haxoxnenue B npupose. CriocoObl OJIy4eHUs U IPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mas Gpopmyiia, HOMEHKIATypa 1 n3oMepusi. OCOOEHHOCTH CTPOCHUS M XUMHUECKUX
CBOMCTB MallbIX (LIMKJIOMPOIMAH, HUKIOOYTaH) U OOBIYHBIX (IIMKJIOMEHTAaH, MKJIOTeKCaH) IMKIOAIKAHOB.
CriocoObl MoTy4eHHs] U TIPUMEHEHHUE ITUKIIOAJIKAHOB.

Ankensl. ['omonoruueckuil psig ankeHoB, oOmias (opmyiaa, HOMEHKIATypa. OJIEKTPOHHOE H
POCTPAHCTBEHHOE CTPOCHHE MOJICKYIT ANKEHOB, SpP -THOPHIN3AIHAsS ATOMHBIX OpOHTAlIeil Yrilepo/a, o- i Ti-
cBs3u. CTpyKTypHas M reoMmMeTpuueckas (LMc-TpaHc-) wu3oMepus. Du3nueckue CBOICTBAa aAJIKEHOB.
XHAMHMUYECKHE CBOMCTBA: pPEAKUUU IPUCOCIUHEHMS, 3aMEIICHHs B O-IIOJIOKEHUE IpU JBOMHON CBA3M,
noymMepusauuu U okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHBIE peakluu Ha JBOWHYIO CBS3b.
CriocoObl MosTydeHus ¥ IPUMEHEHHUE aJIKEeHOB.

Anxanuensl. Knaccudukanus ankagueHOB (COMpPsHKEHHBIC, H30IHUPOBAHHBIC, KVMVIUPOBAHHBIE).
OCOOEHHOCTH DJIEKTPOHHOTO CTPOEHUS W XHWMHUYECKHX CBONCTB COMNPSDKEHHBIX AueHOB, 1,2- u 1,4-
npucoenuHenue. Ilonmumepusanus conpspk€HHBIX — JUeHOB. CrocoObl MosyuyeHHst M NpPUMEHEHHUe
aJIKa/INEHOB.

Ankusbl. ['omonoruyeckuii psj ankuHOB, oOmas QopMyna, HOMEHKIATypa M H30MEpHsL.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB, SP-TMOpUAM3AIMS aTOMHBIX OopOuUTaieu
yriaepona. @uU3MYECKHME CBOHMCTBA AJKHHOB. XHMHUYECKHE CBOMCTBA: PpEaKUIMM IPUCOCIUHEHMS,
OUMepU3allud W TpUMepH3aluH, OkucieHus. KucinorHele cBoicTBa allKMHOB, HMMEIOIIUX KOHIIEBYIO
TpOIHYIO CBs3b. KauecTBeHHbIE peakiMy Ha TPOHHYIO CBsi3b. CrIOCOOBI MOTyYeHHs U IPUMEHEHUE aJTKUHOB.

ApomMaTtudeckue yrieBonopoabl (apeHbl). l'omonormyeckuil psa apeHoB, obmas Qopmyina,
HOMEHKJIaTypa ¥ U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a. Pu3nueckue
CBOMCTBa apeHOB. XMMHUYECKHE CBOWCTBAa OEH30JIa U €ro TOMOJIOTOB: PEaKIUU 3aMelleHUs] B O€H30JIbHOM
KOJIbLIE M YIJIEBOJOPOJHOM pajauKajie, peakUud IPHUCOSIUHEHHs, OKHUCJICHHE TOMOJIOrOB OeH307a.
[IpencraBienre 00 OpPUEHTHUPYIOIIEM JEHCTBUU 3aMecTuTeleld B OEH30JbHOM KOJbIE Ha TNpUMEpe
AIIKUIIBHBIX PAJUKAIOB, KapOOKCHIIBHOW, THAPOKCUIBHOM, aMHHO- M HHUTPOTPYIIIbI, aTOMOB T'aJOT€HOB.
Oco0eHHOCTH XHUMHYECKMX CBOWCTB cTupoia. I[lomumepusamus crupona. CrnocoObl MONMydeHUS U
IIPUMEHEHHUE aPOMATHYECKHUX YIIIEBOJOPOIOB.

[Ipuponansiit ra3. IlonyrHele HedTaHble ra3pl. HedTh u e€ mpoucxoxaenue. KameHHBIH yroiab u
OpOAYKTHl ero mnepepaboTku. CrnocoObl mnepepadoTKH HEePTH: MEperoHka, KPEeKUHT (TepMUYECKHUH,
KaTaIUTUYeCKui), pudopmunr, nuponus. IlpoaykTsl mnepepaOOTKM HEPTH, HX NPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.



I'enernueckas CBA3b MEXKAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOCHHE TAJOTEHIPOM3BOAHBIX YIJIEBOLOPOAOB. Peakiuyu 3aMemeHus rajoreHa Ha
TUIPOKCOTPYIILY, HUTPOTPYIILy, IMAHOTPYIIIY, aMUHOrpyny. JlelicTBHe Ha rajJor eHIpOU3BOAHbBIE BOJHOTO
U CHUPTOBOTO PACTBOpA INENOYHM. B3anMonelcTBHe TUTaIOTeHANIKaHOB C MarHueM M HHMHKOM. IloHsTHE O
METAJUIOOPTaHMYECKUX COeAMHEHUsX. Vcroiab30BaHKWE TallOTEHIPOU3BOJHBIX YIIIEBOJIOPOJIOB B OBITY,
TEXHHUKE U IIPU CUHTE3€ OPraHUYECKHUX BELIECTB.

DKcliepUMEHTAbHBIE METOABl W3YYEHHUs BEIIECTB M MX MPEBpallleHHW: H3ydeHHe (QU3MUECKUX
CBOWCTB YIJIEBOJIOPOJIOB (PacTBOPUMOCTB), KaUE€CTBEHHBIX PEAKLUH YIIIEBOJOPOIOB PA3IMUHBIX KJIACCOB
(o6ecBeurBanne OPOMHOMN WJIM MOJHOM BOJIBI, pAaCTBOPA NIEpMaHTaHaTa Kajiusl, B3aMMO/ICHCTBHE alleTUIICHA
C aMMMayHbIM pacTBOpoM okcuja cepebdpa(l)), xauecTBeHHOe OOHapyKeHHe YIJepoja M BOJOpoJa B
OpPraHMYECKUX BELIECTBAX, IOJYYEHHE 3TUJICHA U HM3Y4YEHHME €r0 CBOMICTB, O3HAKOMIIEHHE C KOJUIEKLUSAMU
«Hedtp» m «Yromp», ¢ oOpasnamu IuUlacTMacc, KaydyyKOB UM PE3HMHBI, MOJEIMPOBAHUE MOJEKYI
YIJIIE€BOIOPOAOB U T'aJIOT€HIIPOU3BOHBIX YITIEBOIOPOIOB.

Kucaopoacoaepxauye oprann4ecKie CoeiHHEHUs.

[IpenensHble ogHOaTOMHbIE cnUpThl. CTpoeHHME MOJIEKYd (Ha HpUMEpEe MeETaHOoJa W 3TaHOJIA).
I'omonoruueckuit psna, obmas ¢opmyna, HU30MepHs, HOMEHKIAaTypa U Kiaccupukanus. Pusnueckue
CBOMCTBA NPENENbHBIX OJHOATOMHBIX CIHUPTOB. BoIOpoaHbIE CBA3M MEXAY MOJEKYJaMU CIHPTOB.
XHMMHYECKHME CBOWCTBA: PpEaKUMM 3aMEUICHMs, JETUApaTalud, OKUCIIEHHs, B3aUMOACUCTBHE C
OPraHMYECKMMU W HEOpPraHMYeCKMMHU KuciaoTamu. KauecTBeHHas peakuuss Ha OJHOATOMHBIE CHUPTBHI.
JlelicTBUE 3TaHOJIA U METaHOJa Ha OpraHu3M yesioBeka. CrocoObl MoSy4yeHHs U IPUMEHEHHE OHOATOMHBIX
CIIUPTOB.

IIpoctbie 3¢upbl, HoMeHKIaTypa U u3oMepus. Oco0eHHOCTH PU3MUECKUX U XUMHUECKUX CBOWUCTB.

MHoOroaroMHble CHUPTHl — ATHJIEHIVIMKOIb U IIHLEpUH. DU3MUYEeCKue W XHUMUYECKUE CBOMICTBA:
peakuuu 3aMelleHus], B3aUMOACHCTBUE C OPIraHUYECKUMU U HEOPraHWYECKMMM KUCJIOTaMH, Ka4YeCTBEHHAs
peakiyst Ha MHOTOaTOMHbIe ciUpTHL. [IpencraBnenne o MexaHu3Me peakuuii HyKJIeo(pHIbHOTO 3aMEIICHUSI.
JlelicTBue Ha opranu3M uyenoBeka. CriocoObl NOIYUYeHHs U IPUMEHEHUE MHOTOATOMHBIX CIIMPTOB.

@®enon. CTpoeHME MOJIEKYJbl, B3aUMHOE BIMSHHME THAPOKCOIPYNIBbl M OEH30JBHOTO sJIpa.
®usnueckue cBoiictBa (eHonma. OcOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosia. KauecTBeHHBbIE peaklMu Ha
¢denon. TokcuunocTh Qenona. CrnocoObl monmydeHus W npuMeHeHue (eHona. DPenondopmanbaeruaHas
cMoJIa.

KapOoHumnbHble COEUHEHHUS — albJETHAbl M KETOHBL. DJEKTPOHHOE CTpPOEHUE KapOOHWIBHOMN
rpymnmnsl. ['omosoruueckue psjasl aidbJerH0B M KETOHOB, oOmias ¢Gopmyiia, U30MepHs U HOMEHKIATypa.
@u3nyecKue CBOMCTBA albJAECTUI0B U KETOHOB. XMMHUYECKHE CBOMCTBA albJAECTHUIOB U KETOHOB: PEAKLUH
npucoenuHeHns. OKUCIeHNe ajlbJIeru0B, KaYeCTBEHHbIE PeaKklMu Ha ajbaerujipl. CriocoObl MOMydeHUs U
MIPUMEHEHHE aJIb/IETH/I0B U KETOHOB.

O/HOOCHOBHBIE TpeieNbHble KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS MOJIEKYS KapOOHOBBIX
kucnoT. M3omepust u HomeHkiarypa. PuU3NyYecKue CBOMCTBA OJAHOOCHOBHBIX MpeNeIbHBIX KapOOHOBBIX
KHUCJIOT. BostopoiHbIe CBSA3M MEXAYy MOJIEKyJaMu KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE
CBOMCTBa, peakuusi ITepuUKalMU, PEaKIUH C Y4acTHEM YIJIEBOJOPOAHOro panukana. OcoOeHHOCTH
CBOWCTB MYypaBbUHOW KHCIOTHL. [IOHATHE O NPOU3BOJAHBIX KAapOOHOBBIX KHCIOT — CJIOXHBIX 3(]upax.
MHoroo6pasue kapOOHOBbIX KHUCIOT. OCOOEHHOCTH CBOWCTB HEIMPENEIbHBIX U APOMATUYECKUX KapOOHOBBIX
KHUCJIOT, JUKApOOHOBBIX KHCJIOT, THIAPOKCHUKapOOHOBBIX KHCHOT. IlpenctaBurenu BbICIIMX KapOOHOBBIX
KHCIIOT: CTE€apUHOBas, NaJIbMHUTUHOBAs, OJIEMHOBAs, JUHONEBAA, JUHONIEeH06asi KUCIAOThL. (CrocoObl
MOJTyYeHHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upbl. 'omonorndeckuii psj, obmas ¢popmyia, n3oMepust 1 HomeHkIarypa. dusndeckue
Y XMMHYECKNE CBOMCTBA: TMIPOJIN3 B KMCIION U IIETIOUHOU cperie.

Kupsl. Ctpoenue, ¢puzndeckue U XUMUYECKHUE CBOWCTBA JKUPOB: THAPOJU3 B KUCION U HIETOYHOU
cpene. OcoOEHHOCTH CBOWCTB KHMPOB, COAEPKAIIMX OCTATKU HEMpEAETIbHBIX JKUPHBIX KHUCIOT. JKHUpBI B
MIPUPOJIE.

MBpbu1a Kak coiv BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Oobmas xapakrepucThka yrieBojoB. Kiaccuukanus yrieBogoB (MOHO-, AM- U IOJHCAXapU[IbI).
MoHocaxapuabpl: TIOKO3a, (pPyKTO3a, TajakTo3a, pubo3a, aesokcupuboza. dusnyeckue CcBoOWcTBa U
HaxoxaeHue B npupoze. PorocuHTe3. XMMHUUECKHE CBOMCTBA IUIIOKO3BI: PEAKIIMU C y4aCTHEM CIIUPTOBBIX U
aJbJIETHIHOM TpYNI, COUPTOBOE U MOJIOUYHOKHCIOe OposkeHue. [IpumeHeHHe IIIOKO3bl, €€ 3HaueHue B



KHU3HEIEATENbHOCTH opraHusMma. Jlucaxapunapl: caxapo3a, MajlbTo3a M JIakTo3a. BoccraHaBimuBaromue u
HEBOCCTaHaBIIMBaOLIMe aucaxapunabl. ['maponns aucaxapuaoB. HaxoxxneHune B Nmpupoje U NPHUMEHEHHE.
[Tonucaxapuael: Kpaxmani, TIUKOreH W Lesuttono3a. CTpoeHHMe MakKpOMOJIEKYJ Kpaxmala, TJIMKOTE€Ha U
LEJUTI0JI03bl. DU3UYECKUE CBOMCTBA KpaxMayia U LEJUTI0JIO3bl. XUMUYECKHE CBOMCTBA KpaxMalia: TUIPOJIH3,
KayeCTBEHHAs] PEaKkuus C MOJOM. XHMMHUYECKHE CBOMCTBA IIEJUTIOJIO3BL: TUIPOJIU3, IMONydeHHE >(PHUpOB
1esutoo3sl. [ToHsTre 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKClepUMEHTAJIBHBIE METO/Ibl U3YYEHHS BEILECTB M UX NPEBpAIllEHUI: PaCTBOPUMOCTb Pa3IUYHbIX
CHOUPTOB B BOJE, B3aUMOJECHCTBHUE 3TaHOJA C HATPUEM, OKHCIIEHHE 3THUJIOBOTO CHUPTa B albJETH] Ha
pacKkaJiéHHOM MEIHOW TMPOBOJIOKE, OKHCICHUE OTUJIOBOTO CIHUPTAa JUXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BAaHHUE BHJIEOMATEPHANIOB), KAueCTBEHHbIE pEaKkUUW Ha albAeruabl (C  THAPOKCHUIOM
mrammuHcepeopa(l) u ruapokcunom meau(ll)), peakuust raunepuna ¢ ruapoxkcunom menu(ll), xummueckue
CBOMCTBAa PacTBOpa YKCYCHOM KHCIOTBHI, B3aMMOJECHCTBHE pPacTBOpa TIIOKO3bl ¢ ruiapokcunom meau(ll),
B3aMMOJICHCTBHE KpaxMaia ¢ MOJI0M, pelIeHUE SKCIIEPUMEHTABHBIX 3a/1a4 110 TeMaM «CrupThl ¥ (PeHOITBI»,
«Kap6onoBbie kucIOThl. CI0XKHBIE 3UPB.

A3oTcoaep:kalye OpraHnyecKkne coelMHeHusl.

AMUHBI — OpraHMYecKue IMPOU3BOJHBIE ammuaka. Kiaccudukanus aMuHOB: anupaTUUYecKue u
apoMaTHyYeCcKUe; MepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTpoeHue Moiiekyl, odmas Gopmysa, u3omepus,
HOMEHKJIaTypa U (U3WYECKUue CBOICTBa. XHMHYECKOE CBOMCTBa anu(aTHueCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, aJKWIMPOBAHUE, B3aMMOJEHUCTBHE IEPBUYHBIX AaMHUHOB C a30THCTOM kuciaorou. Conu
ANKUJIAMMOHUSL.

AHWINH — OpeICcTaBUTENb aMUHOB apomaTtuyeckoro psiaa. Ctpoenue aHwivHa. BzaumHoe BiusiHME
IpyMI aTOMOB B MOJIeKyJie aHmInHA. OCOOEHHOCTH XUMUYECKUX CBOWCTB aHWINHA. KauecTBeHHbIE peaKIiu
Ha aHwiuH. CrocoObl MoNydeHWs W TMpHMEHeHHe anudarnyeckux amMuHOB. l[lonyueHue aHwWIMHA U3
HUTPOOCH3071a.

AmuHoxkucnotel. Homenknarypa u nzomepusi. OTaesbHbIE NPEACTABUTENN (.-aMMHOKHUCIIOT: TJIMIIKH,
ananuH. DOu3WYecKue CBOMCTBA aMMHOKHMCIOT. XWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(pOTEepHBIX
OpPraHMYECKUX COEAMHEHMM, peaklus MOJIMKOHAEHCaluu, o0pa3oBaHue MENTUIHON CBA3U. buonoruueckoe
3Ha4€HHE aMUHOKHUCIOT. CUHTE3 ¥ TUIPOJIN3 MENTHUIOB.

benku kak mpupoaHsie ToIMMEpHl. l[lepBHuHas, BTOpUYHAs M TPETUYHAsT CTPYKTypa OEJIKOB.
XuMHUYECKHe CBOMCTBA OENIKOB: THAPOJIN3, IeHATYypalusl, KAueCTBEHHBIE PEaKIIMU Ha OEJIKH.

DKcrepuMEeHTaIbHbIE METO/IbI U3yUEHHS BEIIECTB U UX MPEBpAllEHUIl: pacTBOpEeHUE OEIKOB B BOJE,
JieHaTypalus OeNKOB MPU HArpeBaHUM, IBETHBIE PEAKIMU Ha OEJKH, pelleHHe SKCIePUMEHTAIBHBIX 3aa4
0 TeMaM «A30TCOo/IepKalllie OPraHnYecKue CoOeAMHEHNs» U «Pacno3HaBaHue OpraHMYeCKUX COeAMHEHUI.

BbicokomosekyIsipHbIe COCTUHEHHUS.

OCHOBHBIE MOHSATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3B€HO, CTENEHb IOJIMMEPU3ALNM, CpedHsAs MOoJIeKyJsipHas Macca. (OCHOBHBIE METOABl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUHN — IMOJIMMEPHU3alusl U MOJIUKOH IEHCAIHsl.

[Tonumepusle Marepuansl. [lnacTmaccel  (MOAMATWICH, MOJUOPONUIIEH, MOJMBUHWIXJIOPHI,
MOJINCTUPOJ, TOJNMMETUIMETAKpUIIAT, TOJIMKApOOHATHI, MOJMAITUIEHTepedTanar). YTUIU3aUUd U
nepepadoTKa MIaCTHKA.

DnacToMepbl: HAaTypajbHBIM KaydyK, CHUHTETHYECKHE Kaydyku (OyTaJHEHOBBIM, XJIOPOMPEHOBBIMH,
M30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIOMOK, HIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJOKHO),
CHHTETHYECKHUE (KaIlpOH U JIaBCaH).

[Tonumepsl crenuanbHOrO Ha3HaueHUsd (TeJOH, KeBiap, AJIEKTPONPOBOJAAIIUE MOJIUMEPSI,
Ouopaznaraemble MOJIMMEPHI).

DKcrepuMEHTAIbHbIE METO/bl U3YUYEHHs BEIIECTB M MX MpEeBpallleHui: 03HaKOMJIEHHE ¢ 00pa3liaMu
IIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB, PELICHHE SKCIIEPUMEHTAIBHBIX 3aAad IO
TeMme «Pacro3HaBaHue IIaCTMacC U BOJIOKOH.

Pacuérneie 3amaymn.

Haxoxzaenne MosekyinsipHOi GOopMyJibl OpPraHU4ECKOT0 COETMHEHHUS [0 MACCOBBIM JIOJISIM AJIEMEHTOB,
BXOJSIIIUX B €r0 COCTaB, HAXOXAECHUE MOJEKYJISPHOW (OpPMYIJIbI OPraHUYECKOro COEJAMHEHHs IO Macce
(06BEMY) MPOAYKTOB CropaHus, MO KOJIUYECTBY BellecTBa (Macce, 00bEMY) NMPOAYKTOB PEAKIMU W/WIH
HCXOJHBIX BELIECTB, YCTAHOBJIEHHE CTPYKTYpHOU (OPMYJbl OPraHMYECKOrO BEIeCTBA Ha OCHOBE €ro



XUMHYECKUX CBOWMCTB WM CIIOCOOOB TMONYYECHHS, OMpEICNIEHHUE JOJHM BBIXOAAa MPOJIYKTa PEaKIUd OT
TEOPETUYECKU BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3U.

Peanuzanmst MeXnpeaMETHBIX CBA3EH NpPU  HU3YYEHUM oOpraHudeckod xumuu B 10  Kkiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUH, TaK M TMOHSTHM,
MPUHATHIX B OTAEJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOT O LIUKJIA.

OO0mue ecTecCTBEHHO-HAYYHbIC TTOHSTHS: SBIICHUE, HAYYHBIA (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIN3,
CUHTE3, Kiaccudukanus, HabtoIeHue, U3MEPEeHUe, SKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYyJa, JHEPreTUYECKUN YPOBEHbD,
BELIECTBO, T€J0, 00BEM, arperaTHOe COCTOSHUE BellecTBa, (PU3UYECKUE BEIUYMHBI, €AUHULIBI U3MEpPEHus,
CKOPOCTb, JHEPTHs, Macca.

buonorus: kmerka, opraHu3M, OJKocucTema, Ouocdepa, MeTaboNM3M, HACIEICTBEHHOCTH,
aBTOTPO(HBIN U reTepOTPODHBIN TUTT TUTAHUS, OpOKeHHEe, POTOCUHTES, IbIXaHUE, OCITKH, YTIIEBOIbI, JKUPBI,
HYKJICUHOBBIE KHCIIOTHI, (JEPMEHTHI.

I'eorpadus: mosie3HpIe NCKOMTAEMBbIE, TOTLTHUBO.

TexHonorus: nuIeBble NPOAYKTbI, OCHOBBI PALlUOHAJILHOTO ITUTAaHUs, MOKILNE CPEACTBA, MaTEPUAIIbI
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUS

TeopeTnyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sjep. Xumudeckuil anement. M3oronsl. CTpoeHUE 3JIEKTPOHHBIX 000JI04EK
aTOMOB, KBaHTOBBIC YHCJIa. DHEPreTUUYECKHE YPOBHU U MOAYPOBHU. ATOMHBIe opOuTanu. Knaccudukanus
XUMHAYECKHX 3JIEMEHTOB (s-, P-, d-, f-ajgementsi). Pacmpenenenue 371€KTPOHOB MO aTOMHBIM OpPOMTAISIM.
DNEeKTPOHHBIE KOH(PUTYpallMd AaTOMOB DJIEMEHTOB MEPBOrO—YETBEPTOTO IMEPHOJOB B OCHOBHOM H
BO30Y)KIEHHOM COCTOSTHUH, SJICKTPOHHBIC KOHPUTYPAIIUHA HOHOB. DJICKTPOOTPUIIATEIIEHOCTD.

[Tepuonuueckuii 3akoH u [lepuoguueckas cucrema xumudeckux saeMenToB .M. Menneneena. CBsi3b
MEPUONYECKOr0 3aKkoHa U Ilepnoguyeckoil CUCTEMbI XMMHYECKHUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBONCTB XHMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HMH
MPOCTBIX M CJIOKHBIX BELIECTB IO TpyNmaM M NepuoiaM. 3HaueHHe Iepuoaudeckoro 3akona J[.M.
MeHnaeneena.

Xumudeckas CBS3b. BHIBI XMMHYECKOM CBS3H: KOBAJICHTHAs, MOHHAS, METaIMYecKas. MeXxaHn3MEbI
o0pa3oBaHMs KOBAJICHTHOW CBS3U: OOMEHHBI M JOHOPHO-AKIENTOPHBIA. OJHEprusi W JJIMHA CBS3H.
[TonsspHOCTH, HAMPABIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTHbie cBsi3u. BogopoaHas cBA3b.
MexMOJIEKyIISIpHbIE B3AUMOIECHCTBUS.

BasieHTHOCTh ¥ BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b AJIEKTPOHHOWU CTPYKTYPHI MOJIEKYJ C HX
Te€OMETPUUYECKUM CTPOSHHEM (Ha IMpUMepe COEAMHEHUN IIEMEHTOB BTOPOTO MEPHUOA).

[IpencraBnenue 0 KOMIIJICKCHBIX COCTMHCHHUSX. CocraB KOMIIJICKCHOT'O HOHA:
KOMIUIEKCOOOpa3oBaTeb, JIMTaH Ibl. 3HAUEHHE KOMILJIEKCHBIX coeluHeHui. [loHaTHe 0 KOOpaMHAIIMOHHOM
XUMHH.

Bemectsa MOJEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. THUINBI KPUCTAUIMYECKUX PEMIETOK
(CTpYKTYp) ¥ CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHpix cucrteMax. MctuHHble pacTBopbl. [IpencraBieHrne 0 KOJUIOMAHBIX pacTBOPAX.
CriocoObl  BBIpOKEHHS] KOHIIEHTPAIIMH pPAacTBOPOB: MaccoBas JOJIs BEIIECTBA B PacTBOPE, MOJSpHAs
KOHIIeHTpauus. HacbleHHble 1 HEeHACHIIIEHHBIE PACTBOPbI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanmss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. TpHBHAIBHBIE HAa3BAaHUSA OTIEIBHBIX
MPEICTaBUTENEN HEOPTAHUYECKUX BELIECTB.

Knaccudpukanus XuMUYECKMX peakluid B HEOPraHMYECKOM W OpraHu4eckod XHUMHUU. 3aKoH
COXPAaHEHUs MAacChl BEUIECTB; 3aKOH COXPAHEHUS M NPEBPALICHUS DHEPIUU IPU XUMUUYECKUX PEAKIUSX.
TeruoBeie 3¢ hexThl XUMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHHUSL.

CKOpoCcTh XUMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT pa3IMyYHbBIX (aKTOpoB. ['OMoreHHble
reTeporeHHble peakunu. Katanus u kataam3aTopsl.



OOparuMble M HeoOpaTHUMblEe peakiuu. XUMHYEeCKoe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO
paBHOBecHsl. PaKTOPHI, BIUSAIONIME HA IMOJOKEHHE XUMHUYECKOIO PAaBHOBECHUS: TEMIIEpaTypa, AaBICHUE U
KOHILICHTPALUU BEIECTB, y4acTBYIOMMX B peakuuu. [Ipunnun Jle larense.

DnekrponuTrdeckas aucconuanus. CuibHbIE U cnadbie daekTposuThl. Ctenenp aucconuanun. Cpena
BOJHBIX PAcTBOPOB: KHCJIOTHas, HEWTpalibHas, LuenodHas. Bomopoausiii mokasatens (pH) pactBopa.
IMaaponus coneli. Peakium mnoHHOTO OOMEHa.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakMK. CreneHpb okucieHuss. OKUCINUTENb U BOCCTAHOBUTEID.
[Iponieccsl OKHCIIEHMSI M BOCCTAHOBJIEHMS. BakHelllne OKHCIWTEIM W BOCCTaHOBUTENW. Merton
3JIEKTPOHHOTO Oananca. DIEKTPOJINU3 PACTBOPOB U PACILUIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl HM3YyYEHHs BEIIECTB M HMX IPEBpALICHUI: Pa3JI0KEHHUE MEPOKCUIA
BOZOPOJAa B IPUCYTCTBUM KaTajau3aTopa, MOJEIN KpPUCTAUIMYECKUX PpEUIETOK, MNPOBEACHHUE PpEaKLIMM
MOHHOTO OOMEHa, OMpeAeNieHHEe Cpelbl PAacTBOPOB C IOMOIIBIO HWHIMKATOPOB, H3YYEHHE BIIHUSHUS
pa3nu4HBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIUHU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuueckasi Xumusi.

ITonoxenne HemerauioB B Ilepuoandeckoil cucreMe xuMudeckux 3ieMeHToB JI.M. Menneneesa u
O0COOCHHOCTH CTPOCHHUS UX aToMOB. PU3WYECKUE CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETaUIOB (Ha
puMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

Bogopon. [Tonyuenue, puznueckue U XuMUYECKHE CBOMCTBA: peaKlUU ¢ METallaMd U HeMeTaJlJlaMH,
BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ mapuasl. TOILUIMBHBIE DIIEMEHTBI.

lanorensl. Haxoxaenue B mpupoze, crnocoObl moidydeHHs, (U3MUecCKue U XUMUYECKUE CBOICTBA.
["asiorenoBoiopopl. Baxueime KHCIOPOJACOAEpKAIINE COCIUHEHHUs ranoreHoB. JlabGopaTtopHble u
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYeHHsI TaoreHoB. [IpruMeHeHne raJoreHoB U UX COeAMHEHUN.

Kucnopon, o30n. JlabopaTopHbIe ¥ IPOMBIIIIICHHBIE CIIOCOOBI MOMy4YeHus Kuciopoaa. duzndeckue u
XMMHMYECKHE CBOICTBA U IPUMEHEHHUE KACIOPOa U 030HA. OKCUABI U IIEPOKCUBI.

Cepa. Haxoxaenwe B MpHUpOJAE, CHOCOOBI TONy4deHHS, (HU3UYECKHE W XUMHYECKHE CBOMCTBA.
CepoBonopon, cynabduasl. Oxeun cepbi(IV), okenn ceppi(VI). CepHucras u cepHas KUCIOTHI U UX COJIH.
OcobeHHOCTH CBOMCTB CepHOI KUCIOTHL. [IpuMeHeHne cepsl 1 €€ CoeTMHEHU.

A3zoT. Haxoxxienue B mpupo/ie, criocoObl MoTy4deHus!, pu3ndeckue u XMMHUYeCKHe CBOMCTBA. AMMHUAK,
HUTpUABL. OKCUABI a30Ta. A30THCTas M a30THAash KUCIOTHI U WX coiu. OCOOCHHOCTH CBOMCTB a30THOM
KHUCIOTHL. [IpuMeHenue a3oTa u ero coeTMHeHU. A30THBIE Y100pEHHUS.

®ocdop. Haxoxnenune B mpupojie, CrocoObl MOMydyeHUs, (U3MUECKHE U XUMUYECKHE CBOICTBA.
®ochunsl u pochun. Oxcuasl Gocdopa, pochopras kucinora u e€ conu. [Ipumenenue docdopa u ero
coequHeHnil. @ocopHble yI00peHHUs.

VYraepon, HaxokIeHHE B Mpupoje. AJuIOTponHble Moaupukanuu. duznyeckrue M XUMHYECKUE
CBOMCTBa TPOCTBIX BeIIECTB, 0OpazoBaHHBIX yriepogoMm. Oxcupa yriuepoxa(ll), oxcun yraepoma(IV),
yrojbHasi KUCJIOTa U €€ coMu. AKTUBHUPOBAHHBIA Yroisb, aacopouus. dysiepensl, rpadeH, yriepoaHble
HaHOTPYOKHU. [I[puMeHeHne MPOCTHIX BEIIECTB, 00PA30BAHHBIX YTIIEPOJIOM, U €0 COSTUHEHUH.

Kpemuuii. HaxoxaeHue B npupojie, cocoObl MONydeHus, (pu3NYecKrue M XMMUYECKHE CBOMCTBA.
Oxcun kpemuus(IV), kpeMHueBas KuciaoTa, CUIMKaThl. [IpuMeHeHne KpeMHus U ero coeiuHeHuid. CTekno,
€ro MOJy4YeHHUE, BUJIbI CTEKJIA.

[Tonoxxenue metamioB B [lepuoanyueckoil cucreMe XMMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI04eK aTOMOB MeTamioB. OOmme ¢usnueckue cBoiictBa MmeramioB. [IpumeHeHue
METaJIJIOB B OBITY U TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMHUUYECKUI psii  HampspkeHud MetamoB. OOmpe cnocoObl MOMy4YeHHsS METaJUIOB:
TUIPOMETALTYprusi, MUPOMETAILTYprus, snekTpometrautyprus. [lonstue o xoppo3un metayioB. CrocoOsl
3aIUTHI OT KOPPO3HH.

Obmas xapaktepuctuka metamioB [A-rpynmnel Ilepuonnyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB.
Hatpuii u xanuii: noiaydenue, Gpuznyeckrue 1 XUMHUECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U MX
COCIMHEHU.

OO6mas xapakrepuctuka MetauioB IIA-rpynmsl [lepuonuyeckoil cucreMbl XUMHUECKUX 3JIEMEHTOB.
Marnuii ¥ Kanpluil: noay4yeHue, puandeckrue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
uX coequHeHni. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.



AmOMUHUH: TIONydeHue, (PU3NUecKrue U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE MPOCTOTO BEUIECTBA U
€ro coeAMHEeHUH. AMQoTepHble CBONHCTBA OKCHJAa M THAPOKCHAA AalIOMUHHUS, THUIPOKCOKOMILIEKCHI
AITIOMUHHUSL.

OO6mrast xapakTepucThka MeTauioB moOounHblx moarpynn (b-rpynm) Ilepumomnueckord cuCTEMbI
XUMHUYECKUX IJIEMEHTOB.

dusnyeckrue ¥ XUMUUYECKHE CBOMCTBA XpoMma M ero coenuHeHni. Oxcuapl u ruapokcuabl xpoma(ll),
xpoma(Ill) u xpoma(VI). Xpomarsl u AMXpOMAThI, UX OKUCIIUTENbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne
XpoMa.

Ou3nyYecKue M XMMHYECKHE CBOMCTBA MapraHlia M €ro COeJAMHEHUW. BaxHellnne coeauHEHUs
mapranna(ll), mapranna(IV), mapranma(VI) u mapranna(VII). [lepmanranat kanusi, €ro OKHCIUTEIbHBIC
CBOMCTBA.

®usnueckue U XMMHYECKUE CBOMCTBA JKejue3a U ero coeauHeHud. OKCUIbl, THAPOKCUIBI U COJIH
xene3a(ll) u sxenesa(Ill). [lonydyenne u npuMeHeHHUE Kene3a U ero CIIaBOB.

Puznueckue U XUMUYECKUE CBOWCTBA MeIu U €€ coequHeHui. [lomyuyenne u npuMeHeHne Meau u eé
COCIMHECHUM.

Huuk: nonydenue, (u3MUecKHMe M XUMHUYECKHE CBOWCTBAa. AMGOTepHbIE CBOWCTBA OKCUIA H
TUJIPOKCH/Ia IUHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[puMeHeHre IMHKA U €r0 COeAMHEHUH.

DKClepUMEHTANIbHBIE METOAbl HW3YYEeHHS BEIIeCTB W WX IPEeBpalleHUl: H3ydeHHEe o0O0pasloB
HEMETAJIOB, TOPEHHE cepbl, Gocdopa, jxene3a, MarHus B KUCIOPOJIE, U3ydeHNE KOJUIeKIUH «MeTamisl u
CIUIaBbI», B3aWMOJEWUCTBHE IIEJIOYHBIX U IIEJOYHO3EMENbHBIX METAUIOB C BOAOH (BO3MOXHO
HCIOJIb30BaHNE BHUJIEOMATEPUAIIOB), B3aUMOACUCTBUE LIMHKA U XKeJle3a C PACTBOPAMU KHUCIIOT U ILIEIO0YEH,
KaueCTBEHHbIC pEaKlUMM Ha HEOPraHMYECKHUE AaHUOHBL, KATHOH BOJOpPOJAA M KaTHOHBI METaJUIOB,
B3aUMOJICIICTBUE THJPOKCHIOB aJIOMUHUS M IIMHKAa C pacTBOpaMU KHUCJIOT W LIEJNOYEH, pelieHue
SKCIIEPUMEHTANbHBIX 3a/1ad 1o Temam «[ amorens», «Cepa u e€ coeguHeHHs», «A30T U (ochop u ux
COCIMHEHUSY, «MeTallTbl IIaBHBIX MOArPYH», «MeTauibl TOOOYHBIX MOATPYIII».

XuMUA U )KU3Hb.

Ponp xumuu B oOecriedeHUH yCTOMYMBOIO pa3BUTHUS uenoBeuyecTBa. [IoHATHE O HAaydyHBIX MeTOJaX
MO3HAHMSI W METOJOJIOTMM HAY4YHOro uccieaoBaHus. HaydHble TpPUHUMIBI OpraHU3alMl XUMHUYECKOIO
poU3BOJICTBA. [IpOMBINIIEHHBIE CITOCOOBI MOJIyYE€HUS BaXKHEHIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA
aMMHaKa, CEepHOW KHUCJIOThI, MeTaHona). [IpomblluieHHbIE CHOCOOBI MOJYYEHHS METANIOB U CIUIABOB.
XUMUYECKOE 3arpsi3HEHUE OKpy’Karolllel cpeiapl W ero mnocienctsus. Poinb xumuu B oOecriedeHUH
HHEPreTUYECKOi 6e30MacHOCTH.

XuMus U 370poBbe uenoBeka. JlekapcTBeHHbIe cpezcTBa. [IpaBuiia nCmoib30BaHMsl JIEKApPCTBEHHBIX
npenaparoB. Pojap XUMUM B pa3BUTHH MEIULIMHBIL.

XUMHS THIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC 100aBKU. Poih XuMuUM B 00ECTICUCHUH TMHINEBON
0€30MacHOCTH.

Kocmernueckue u napdromepusie cpeacta. boiroBas xumust. [IpaBuia 6€30mMacHOro UCMOIB30BAHHS
MpernapaToB OBITOBOM XUMHUH B IIOBCETHEBHOM KU3HHU.

XUMUS B CTPOUTENIbCTBE: BaXKHEHUILINE CTPOUTENbHBIE MaTepUabl (IIEMEHT, OETOH).

XuMHUs B CENbCKOM X03siiicTBe. OpraHndeckue 1 MUHEpalIbHbIE YA00peHUsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, Kepamuka. Marepuanbl s
3neKTpoHUKU. HaHoTexHONMOTH Y.

Pacuérnebie 3anaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA Ta3oB MO W3BECTHOMY KOJIHYECTBY BEIIECTBA, MACCEe WIIH
00BEMY OJTHOTO U3 YYacTBYIOIUX B pPEaKIUU BEIIECTB, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOJTYKTOB
peaKIMM, €cld OJHO U3 BEIIEeCTB MMEeT NpUMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaxiuu, ecau OJHO M3 BEILECTB JIaHO B BHJIE pacTBOpPa C ONPEIEIEHHON MaccOBOM J0JIeil pacCTBOPEHHOTO
BEILIECTBA, MAcCCOBOM JOJIM M MOJSPHOW KOHIEHTpPAIMU BEIECTBA B PacTBOpE, JOJIM BbIXOJA MPOAYKTA
peaKkuu OT TEOPETHUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMeTHBIX CBs3€l MpU M3y4eHHH 0o0IIel U Heopranndyeckoi xumuu B 11 kiacce
OCYIIIECTBIISIETCSI 4Yepe3 HKCIONIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHHA, TaKk W TOHSATHH,
MIPUHSATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTecTBEHHO-HAYUHbIC TTOHSTHS: SBJIICHUE, HAYYHBIA (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHHTE3, KJIacCU(pHKAIMs, MEPHOJUYHOCTh, HAONIOACHHE, W3MEPEHHE, OKCIIEPUMEHT, MOJEb,
MOZACIINPOBAHHUC.

duzuka: Marepus, MHKPOMHpP, MakpOMHp, aTOM, O3JEKTPOH, NPOTOH, HEHTPOH, WOH, H30TOIIbI,
PaIMOAaKTHBHOCTD, MOJIEKYJIa, SHEPTeTUYECKHH YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE
BEIECTBA, HJICAIBHBIN ra3, PU3NUECKUe BEINYUHBI, CIMHUIIBI U3MEPEHUsI, CKOPOCTb, SHEPrHsl, Macca.

buonorusi: knerka, opraHus3M, 3Kocucrema, Oumocdepa, MeTaboIM3M, MaKpo- U MHUKPOIIEMEHTHI,
OCJIKH, JKUPBI, YIIICBOJABL, HYKICHHOBBIC KUCIOTHI, ()EpPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U IIOTOK
JHEPTUH B IKOCHCTEMAX.

['eorpadusi: MUHEpaIIBI, FOPHBIC TOPOJIBI, TOJIE3HBIC HCKOMAEMBIE, TOIUTUBO, PECYPCHL.

TexHonorus: XUMHNYCCKas IMPOMBIIIJICHHOCTD, MCTAJLIypTH-, CTPOUTCIIbHBIC MaTCpHuaibl,
CEJIbCKOX035ICTBEHHOE HIPOU3BO/ICTBO, THIIeBast HPOMBIIUICHHOCTb, (bapmarieBTHYECKAs
MNPOMBIIIJICHHOCTh, IMPOU3BOACTBO KOCMCTHUUYCCKHUX IPCIaparoB, MNPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepHajoB, SJICKTPOHHAs IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IVDTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHUHN HA YTIJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM € CHCTEMHO-IESATEIBHOCTHBIM MOJXOAOM B CTPYKTYpE€ JIMYHOCTHBIX PE3yJIbTAaTOB
OCBOGHUSI TMpenMera «XUMHS» Ha YPOBHE CPEIHEro O0IIero oOpa30BaHUS BBIJACICHBI CIIECIYIOIINE
COCTaBJISIIOLINE: OCO3HAHUE OOYUYAIOLIUMUCS POCCHUICKON TpakJaHCKOM HIEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTH M CaMOOIIPE/ICTICHHUIO; HAIMYNE MOTHBAIIUU K O0yYEHUIO; TOTOBHOCTh
U CHOCOOHOCTh OOYy4aroluXcs PYKOBOACTBOBATHCS MPUHATHIMU B OOIIECTBE MNpaBUIaMH M HOPMaMHU
MOBE/ICHUS;, HAJIMYMEe TPABOCO3HAHMS, YKOJIOTHYECKON KYIbTYphI, CIIOCOOHOCTh CTaBUThH IIENIM U CTPOUTH
KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3YyIbTATBl OCBOCHHUS MpeaMeTa «XHUMHs) OTpa¥aroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIBHON U MPAKTHUECKOHN JIEATEIBHOCTH 00YYaIOIIMXCs B MPOLIECCE pealin3alui 00pa3oBaTeNbHOM
NeSTEIILHOCTH.

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS IMpeaMera «XHUMHs) OTpaxaroT CHOPMUPOBAHHOCTH OIMbBITA
MMO3HABATEIPHON M TIPAKTHYECKOHN JIEATEIHPHOCTH OOYYAIOIINUXCS B MIPOIIECCE pealin3aiuu 00pa3oBaTeIbHOM
JeSITeNIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpa:kIaHCKOTr0 BOCIIUTAHUS:

OCO3HaHHUs 00YYAIOIIMMHUCSA CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOIIOPSIIKY;

MIPEJICTABJICHUSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NIEATEIHPHOCTU MPH CO3/IaHUU YUCOHBIX MPOEKTOB, PEHICHUH
y4eOHBIX U [M03HABATENIbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W apryMEHTHI IPYTUX IIPH
aHaJlM3e pa3jINYHbIX BUJOB YUeOHOM NeATENbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIEINI0 OT€YECTBEHHON XUMHUU;

YBOXCHHSI K TIPOIECCY TBOpPYECTBA B OOJIACTH TEOPUU M TMPAKTUICCKOTO TPUIIOKEHHS XUMUH,
OCO3HaHUs TOTO, YTO JaHHbIE HAayKd €CThb pe3yNbTaT JIUTENbHBIX HAONMIOJEHUN, KPOMOTIUBBIX
IKCIIEPUMEHTAILHBIX IIOUCKOB, TIOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB,

WHTEpeca M TO3HaBaTEIbHBIX MOTHBOB B TONYYEHHWU U TOCIEAYIOIIEM aHaiu3e HWH(OpMalnuu o
MEPEIOBBIX JIOCTIKCHUSX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHSI,

CIIOCOOHOCTH OIIEHHMBAaTh CUTYyallUM, CBSI3aHHBIE C XUMHYECKHUMH SIBICHUSIMH, WU TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTHU OLIEHWBATh CBOE MOBEJIEHNE U MOCTYNKHU CBOMX TOBAapHINEH C MO3UIMN HPABCTBEHHBIX U
MIPABOBBIX HOPM U € YIETOM OCO3HAHUS MTOCIIEACTBHI ITOCTYITKOB;

4) popMupOBaAHMSA KYJIBTYPHI 310POBb:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 M 0€30IMacHOro o0pas3a >KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

coOmroieHnsT TpaBmiI 0€30MMacCHOTO OOpaIlleHUs] C BEIMIECTBAMH B OBITY, MOBCEIHEBHOW >XWU3HH, B
TPYIOBOM JESITENEHOCTH;

MMOHVUMAHMS IICHHOCTH MPaBWJI HHIWBUIYaThbHOTO M KOJUIGKTHBHOTO OE30TMAacHOTO ITOBEJCHUS B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICICTBUNA W HENPHUSTHS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS aJIKOTOJIsl, HAPKOTHKOB,
KypeHHs1);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIENOBATEIbCKON AESITENbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH;

YCTaHOBKHM Ha aKTHBHOE y4acTHE B PEUICHUHU MPAKTHUECKUX 3a]ad COIMAIBLHOW HAMPaBICHHOCTH (B
paMKax CBOETo KJiacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHI0 Tpodeccuil pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUS TTPEIMETHBIX 3HAHUH 10 XUMHH;



yYBaXEHUs K TPYLY, JIIOASIM TpyAa U pe3yJabTaTaM TPYJ0BOU 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAJIHHOW TPAeKTOPUH OOpa3oBaHUs, Oyaylien
npodeccun W peanu3alil COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS

AKOJIOTUYECKH IIEIECO00pa3HOr0 OTHOIICHUS K MPUPOJE KaK MCTOYHHMKY CYIIECTBOBAHHS JKU3HU HA
3emie;

MMOHUMAaHHUSA TJ100aJIbHOTO XapaKTepa YKOJOTHYECKUX MPOOJIEM, BIMSHUS SKOHOMUYECKUX IPOIIECCOB
Ha COCTOSIHUE IPUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH UCIOJIB30BAaHUS JIOCTHKECHUH XUMHUU JUIsl DPEIICHHUS BOIPOCOB
palMOHAIBHOTO MPUPOIOTIOIH30BAHNS;

AKTUBHOTO HEMPUATHS JEHCTBUM, MPUHOCAIINX BpPEI OKPYKAIOIICH NPUPOTHON cpene, yMEHUs
MPOTHO3MPOBATh HEONATOMPHITHBIE AKOJOTHMYECKUE IMOCIEACTBUS MPEANPUHAMACMBIX JCUCTBUNA H
MpeA0TBpaIIaTh UX;

HaJU4Usl Pa3BUTOrO SKOJOTMUYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYphI, OINbITA JIEATEIbHOCTH
HKOJIOTMUYECKOM HaIpaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCSI UMHU B MTO3HABATEIbHON, KOMMYHUKATHBHOU
Y COLMATBLHON MIPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTHBOCTOSTH HJICOJIOTHH XeMOGpoOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKHM U OOIIECTBEHHOMU
MPaKTHKH;

MMOHUMAHUS CIIeNU(UKH XUMHUHM KaK HAyKW, OCO3HAaHHs €€ poiu B (POPMHUPOBAHUU PAMOHAILHOTO
HAyYHOTO MBIIUIEHHUS, CO3JaHUU LIEJIOCTHOTO MpEACTaBICHUS 00 OKpY)KalollleM MHUpE Kak O €IMHCTBE
MPUPOJBI U YEJIOBEKa, B TO3HAHWM MPHPOJHBIX 3aKOHOMEPHOCTEH WM PEIICHUU MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS,

YOSKIAEHHOCTH B 0COOOW 3HAYUMOCTH XHMHH JUISI COBPEMEHHOW UWBHIM3aluu: B e
T'YMaHUCTHYECKON HAMPaBIEHHOCTH U BAYKHOW POJU B CO3JaHMU HOBOI 0a3bl MaTepUalbHOW KYIbTYpHI, B
pelieHuu TI00ANBbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA — CBHIPbEBOM, HHEPTreTUUECKOM,
MUIIEBOW M SKOJOTHMYECKOH 0e30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, OOECTICUEHUU YCIOBUU YCIENTHOTO
TPy/Zla ¥ SKOJOTUYECKH KOM(POPTHOM KM3HU KAXKJIOTO WieHa 00IecTBa;

€CTECTBEHHO-HAyYHOH TpaMOTHOCTH: NMOHMMAaHUSl CYIIHOCTH METOJIOB MO3HAHUS, MCHOJb3YEMBIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOIB30BaTh MOJIydaeMble 3HAHHS JJisi aHaIW3a U OOBSICHEHUS
SBIIGHUN OKPYKAIOIIEr0 MHUpa M TPOUCXOASIIIMX B HEM H3MEHEHHWH, yMEHHsS JAenaTh OOOCHOBaHHBIE
3aKJIIOYEHUsT HAa OCHOBE HAy4YHBIX (DaKTOB M HMEIOIIMXCS JAHHBIX C IEJTbI0 TOJYYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJB30BaTh XUMHUYECKHUE 3HAHHUS I pelieHus MpoljeM B
peanbHBIX KU3HEHHBIX CUTYaIIHSIX;

WHTEpeca K MO3HAHUIO, UCCIIEIOBATEIHCKON eI TEIHHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEMPEpPhIBHOMY OOpa30BaHHUIO M CaMOOOpPa3OBaHHIO, K aKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 10 XUMHUH B COOTBETCTBUHU C KU3HCHHBIMH IMOTPEOHOCTSIMH,

HMHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax mpodecCHOHATHHON AeITeTbHOCTH.

METAINIPEIJMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOEHHS IMPOrpaMMbl MO XMMHUU Ha YpPOBHE CpPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYMMble s (OPMHPOBAHMS  MHPOBO33PEHHS  OOYHYAIOUIMXCS  MEXKIUCHUIUIMHAPHBIC
(MexmpenMeTHbIe) OOIeHayyHble TOHATHUS, OTPAXKAIOIIME LEJOCTHOCTh HAayYHOW KapTHHBI MHUpPA H
cnienn(UKy METOJIOB TMO3HAHUs, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs,
SBJIGHUE, MPOLIECC, CUCTeMa, Hay4YHbIH (akT, MPHUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucclieloBaHue, HaOII0IeHUe, U3MEPEHUE, SKCIEPUMEHT U JIpYTHE);

YHHUBEpCalbHble yueOHble JAEHCTBUS (TO3HABaTENbHbIE, KOMMYHUKATHBHBIC, PpETrYJIATUBHBIE),
obecrieunBarome (HopMupoBaHue (YHKIMOHATBHOH TI'pPaMOTHOCTH U COIMAJIBHOH  KOMIIETEHIUH
oOyJaromuxcs;

CIOCOOHOCTh OOYYAIOUIMXCS MCIIOJb30BaTh OCBOCHHBIE MEXIUCLMIIIMHAPHBIE, MUPOBO33PEHUYECKHE
3HaHUS U YHUBEPCAIbHBIC YUeOHbIE ICHCTBUS B TIO3HABATEIILHOM U COIMAIbHON MPAaKTHKE.



MeramnpeameTHele  pe3ysbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAJIbHBIMU y4eOHBIMU
ITO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMH ICHCTBUSAMU.

ITo3HaBaTe/IbHbIEe YHHMBeEpPCAJIbHbIE y4eOHbIe JeiicTBUS

1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;

OTIpPENeNIATh LEeNU ACATENbHOCTH, 33JaBas IMapaMeTpbl U KPUTEPUH HX JOCTHKEHHS, COOTHOCHTH
Pe3yJbTaThl JESITEIbHOCTH C IIOCTABICHHBIMH LIESMU;

UCTOJIb30BaTh MPU OCBOCHUHM 3HAHMN MPUEMBI JIOTHUECKOTO MBILIUICHUS: BBLACIATH XapaKTepHBIC
IPU3HAKY TMOHATUI M yCTaHABIMBaThb MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHS Ul
OOBSICHEHUS OT/ACIbHBIX (PAKTOB U SIBICHUI,

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIN;

yCTaHaBJIMBATh MPUYNHHO-CIICACTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SIBJICHUSMU;

CTPOUTBH JIOTHUECKUE PACCYXKACHUS (MHAYKTHUBHBIC, AECAYKTUBHbIE, I10 QAHAJOTUH), BbBIABIAThH
3aKOHOMEPHOCTH U MPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSX, (JOPMYIUPOBATH BBIBOABI M 3aKIIIOYCHUS;

IPUMEHATh B IPOILIECCe MMO3HAHMS HUCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBhIBAaTh MOJICIBHBIC IMPEJICTABICHUS — XWMHYECKUH 3HAK (CHMBOJI) 3JEMEHTa, XUMHYeCKas
¢dopmyna, ypaBHEHHE XUMHUYECKOM peakluu — NpU PELICHUH Y4eOHbIX MO3HABATENIbHBIX M MPAKTUYECKUX
3aja4, NPUMEHSITh Ha3BaHHBIC MOJIEIBHBIC TPEACTABICHUS IS BBIIBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaJIeTh OCHOBaMH METOJIOB HAyYHOI'O IIO3HAHUS BELIECTB U XUMUYECKHUX peaKIuii;

(dbopMyIHpOBaTh IENH M 3a7aydl HCCIEIOBAaHUS, WCIOJIB30BATH TOCTABICHHBIE W CAMOCTOSTEIHHO
c(OopMyIHpPOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHUS U OCHOBBI JUIs (POPMUPOBAHUS TUIIOTE3bI
0 TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIaJIeTh HaBbIKAMHM CaMOCTOSTEIBHOTO IJIAHUPOBAHUS UM NPOBEACHUS YUYEHUUYECKHX HKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHMsS HaOJI0AaTh 3a XOAOM IIpOLecca, CAMOCTOATEIbHO IPOTHO3UPOBATH €ro
pe3yabTar, (GOopMyIupoBaTh OOOOLIEHHS W BBIBOJBI OTHOCHTENBHO JIOCTOBEPHOCTH pE3yJbTaTOB
UCCIIEIOBaHMsI, COCTABJIATh 0OOCHOBaHHBIN OTYET O MpoIeTaHHON padoTe;

NpUOOpeTaTh ONBIT YYEHHYECKOH HCCIIeOBATENbCKOM U TNPOEKTHOW JEATENIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSATEIBHOMY IIOMCKY METOJOB pELICHHUsS IPaKTUYeCKUX 3ajad,
MPUMEHEHHIO Pa3JInYHBIX METOA0B MIO3HAHUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATbCSI B pPa3IMYHBIX MCTOYHMKAX HH(OpManuu (Hay4yHO-TIOMYJIsIpHAs JIUTepaTypa
XUMHUYECKOTO COJepKaHusl, CIpaBOYHbIE Mocolus, pecypcbl MHTepHeTa), aHaIM3upoBaTh HHEOOPMALIUIO
pasNUYHBIX BUAOB M (GOpPM  MpPEJICTaBICHHs, KPUTUYECKH OLIEHUBaThb €€ JJOCTOBEPHOCTb U
HETMPOTUBOPEYHBOCTb;

(GbopMyIMpOBaTH 3alpOChl U MPUMEHATHh Pa3IMYHbIE METO/bI NMPH MOUCKE U 0TOOpe HMH(pOpMAaIMH,
HE0OXO0IMMOM TSI BHITTOJTHEHUS! YUEOHBIX 3a/1a4 ONpe/IeIEHHOTO THUIIA,

pUOOPETaTh OIBIT UCIOIB30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN M Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMaJIbHYIO (OpMY NpejacTaBieHus MH(opManuu (cxemsl, rpaduku,
yarpammbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BAaTh HAy4YHBIN S3bIK B KaueCTBE CpPEJCTBAa NMpH padoTe ¢ XUMHUYECKOW HH(OpMAaIMen:
NPUMEHTh MEXIpeAMeTHble ((u3nueckue M MaTeMaTH4YecKHWe) 3HAKU U CHUMBOJBI, (OPMYIIBI,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATIIAAHOCTH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOil TeMBI B X0/I€ JTUAJIOTA U/WUITH TUCKYCCHH,
BBICKA3bIBaTh MU, GOPMYINPOBATH CBOM MPEAJIOKEHNS OTHOCUTENIBHO BBIIOJIHEHUS TPETI0KEHHON
3a/1a4u;



BBICTYIaTh C  IPE3CHTALMEN  pPe3yJbTaTOB  II03HABATEIbHOW  JEATENIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHM IIPU BBINOJHEHHUM XUMHUYECKOTO SKCIEPUMEHTA,
MPAKTUYECKON pabOThI IO MCCIEAOBAHUIO CBOMCTB M3yUYaeMbIX BEILIECTB, peal3alui y4eOHOTo MPOeKTa, U
(GOopMyIMpOBaTh BHIBOJIBI MO Pe3yJbTaTaM IMPOBEIEHHBIX HCCICIOBAHUN MyTEM COTJIACOBAHUS TO3UIMHA B
x0J1e 00CYXeHUSI 1 0OMEHA MHCHUSIMU.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JelcTBHUA:

CaMOCTOSTENILHO IUIAHUPOBATh M OCYIIECTBIISATH CBOIO [IO3HABATEIbHYIO EATEIBHOCTD, ONPEAETsL e€
[EeTU U 3a/1a4¥, KOHTPOJIMPOBATh M 0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpEAIaracMblii aqrOpUTM
JEeWCTBUI TpU BBIMOJIHEHUH Y4eOHBIX M HMCCIEIOBATEIbCKUX 3a]ad, BbIOMpaTh Hambosee 3¢ (eKTUBHBIN
CII0CO0 MX peIIeHHs C YYETOM MOTYYEHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIHIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICSTEIHHOCTH HAa OCHOBE CAMOAHAIIN3a H CAMOOILICHKH.

NPEJMETHBIE PE3YJIbTATHI

[TpenMeTHBIE pe3yabTaThl OCBOCHMS MPOrPaMMBI 10 XMMHUHU Ha YriyOJI€HHOM ypOBHE Ha YpOBHE
cpeqHero oéiiero oOpa3oBaHMs BKJIIOYAIOT cHElU(pUUECKHe i1 y4yeOHOro mpeamera «XUMHs HaydHbIE
3HAHMSA, YMEHHUS M CIIOCOOBI JICHCTBUI MO OCBOCHUIO, MHTEPIIPETAMU M MPEOOPa30BaHUIO 3HAHUM, BHIIBI
ACATCIIBHOCTH IO MOJTYYCHUIO HOBOI'O 3HAHUSA U IIPUMCHCHHUIO 3HAHUH B Pa3JINYHBIX y‘-Ie6HI)IX CUTyaluix, a
TaK)Ke B PEATBbHBIX )KU3HEHHBIX CHUTYAIMAX, CBA3aHHBIX C XMMHEW. B mporpamme 1mo Xumuu mpeaMeTHBIC
PE3YIbTATHI MIPCACTABJICHBI 110 rogaM U3Yy4CHUS.

10 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUs» OTPaKaroT:

c(OPMUPOBAHHOCTh NPEJACTABICHUNA: O MECTE€ W 3HAUEHUU OPraHUYeCKOM XHMHHM B CHUCTEME
€CTECTBEHHBIX HayK M €€ pojH B 00ECIeYeHNH YCTOHYMBOTO Pa3BUTHs YEJIOBEUYECTBA B PELICHUH MpoOiIeM
9KOJIOTMUYECKOM, SHEPreTHUecKod M MUIIEBOW OE€30MacHOCTH, B PAa3BUTUU MEIULMHBI, CO3JAaHUM HOBBIX
MaTepHajioB, HOBBIX HCTOYHUKOB HHEPIUU, B OOECIEYEHHH pallMOHAIBHOI'O MPHUPOJOIOIb30BaHMS, B
(OpMUPOBAaHUM MHUPOBO33pEHHUS U OOIIEH KYJbTYphl YEJIOBEKAa, @ TAKKE 3KOJOTMYECKH OOOCHOBAHHOI'O
OTHOIIIEHHUS K CBOEMY 3/10POBBIO U IIPUPOJHON CpEAE;

BJIQ/ICHUE CUCTEMOW XUMHYECKMX 3HAHHUH, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOUINE IOHATUS —
XUMHYECKHI JJIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAst 000JI0YKa aroMma, s-, P-, d-aToMHbIE OpOUTAIH, OCHOBHOE
1 BO30YXIEHHOE COCTOSIHMS aToMa, TMOpHIM3alus aTOMHBIX OpOuTaliel, MOH, MOJEKYJa, BaJIeHTHOCTD,
ANEKTPOOTPHULIATEILHOCTD, CTENIEHb OKHUCIIEHHS, XMMHUYECKasl CBS3b, MOJIb, MOJISPHAas Macca, MOJISIPHBIN
00BEM, YIIepoAHbIN CKeNeT, PyHKIMOHANbHAs Ipylma, paJukal, CTPYKTYpHbIe (opMyibl (pa3BEPHYTHIE,
COKpaIlléHHbIE, CKEJICTHbIE), U30MEpUs CTPYKTYpHast U MPOCTPAHCTBEHHAas (reoMeTpudeckas, onTudeckas),
M30MEpPbI, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJAOPO/IbI, KUCIOPOA- U a30TCOJIEpKallie OpraHndecKue
COEUHEHMS, MOHOMEpP, IMOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEAVHEHMS; TEOPHH,
3akoHBI (mepuoanudeckuii 3axkoH JI. M. MenpeneeBa, Teopusi CTPOCHHS OpraHWYECKHX BemecTB A. M.
bytiepoBa, 3aKOH COXpaHEHMsI MacChl BEILECTB, 3aKOH COXPAHEHUS M IPEBPALLEHUS DHEPIUU IIPH
XUMHUECKHUX PEaKIHIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XMUMHH, MHPOBO33PEHUECKHUE 3HAHMS,
JEKAIME B OCHOBE NOHUMAaHUS NPUYMHHOCTU M CUCTEMHOCTHM XMMMUYECKHX SIBJICHWH; MPEICTABICHUS O
MEXaHM3MaX XUMHUYECKHX peakluid, TEpMOJWHAMUYECKUX M KHUHETHYECKHX 3aKOHOMEpPHOCTAX UX
MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB M TPYIIIl aTOMOB B MOJEKYyJax (MHIYKTUBHBIM U ME30MEPHBIN
addextrr, opuentantsl | u Il pona); dakronmornyeckue CBEAEHUS O CBOMCTBAx, COCTaBe, MOJTYyYECHUU H
0€30IacCHOM HCIIOJIb30BaHUH BaKHEHIIMX OpPraHUYECKHX BEIIECTB B OBITY M NMPAKTHUECKOW NESATEIHLHOCTH
YesoBeKa, OOMIMX HAayYHBIX IPUHLIUIIAX XUMUYECKOTO MMPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIA,
nepepaboTku HedTH);

c(OpPMUPOBAHHOCTh YMEHHM: BBIABISATH XapaKTepHbIE IPU3HAKK TMOHSTHUN, YCTaHABIMBATbH HX
B3alMOCBS3b, HMCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATHS NPU OINMCAHUM COCTaBa, CTPOEHUS M CBOWCTB
OpPraHUYECKUX COCIUHECHMUI;

c(hOpMHUPOBAHHOCTh YMEHUM:



HCIOJIb30BaTh XHMMHYECKYIO CHUMBOJIUKY JUISl COCTAaBJIEHUS MOJEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OpraHUYECKUX BEIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUYECKMX PEAKIUM M pacKpbplBaTb HX CYLUIHOCTb: OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIM MMOCPEICTBOM COCTABJICHMS DJIEKTPOHHOIO OanaHca 3THUX peaklui, peakiiuii
MOHHOTO OOMeHa IyTEéM COCTABIICHHS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3TOTaBIMBATh MOJIEIM MOJIEKYJ OPraHWYECKHX BEIECTB /I WIUIIOCTPAUMU HUX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS];

c(OpPMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAUICKHOCTh M3YUYEHHBIX OPraHUYECKUX BEIIECTB
[0 WX COCTaBy M CTPOCHHMIO K ONpPEeNEHHOMY KIAcCy/TpyIe COEAMHEHHWH, TaBaTh UM Ha3BaHHA 10
cuctematndeckoii HomeHknatype (IUPAC) u mnpuBOAWTh TpUBHAIBHBIE Ha3BaHHUS IS OTICIBHBIX
MPEJCTaBUTENICH OPraHUYECKHX BEIIECTB (STHIICH, AlleTUJICH, TOJIYOJI, TIIMLEPHUH, dTHICHIIUKOIb, (EeHOII,
dbopManbaerua, aleTanbIerus, aleToH, MypaBbiuHasi KUCI0Ta, YKCYCHAsl KUCII0Ta, CTeapUHOBAs, OJICMHOBAs,
NAJIBMUTHHOBAS KHCIIOTHI, IJIMLWH, aJJaHUH, MaJlbT03a, PPyKTO3a, aHWINH, JTUBHHUI, U30TIPEH, XJIOPOMPEH,
CTUPOJI U IPYTHUEC);

c(OPMHPOBAHHOCTh YMEHHUSI ONPENEIATh BHJ XHMHUYECKOH CBSI3M B OPraHUYECKUX COCAMHEHUSIX
(xoBaJleHTHAs! 1 MIOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSTD MOJIOKEHHSI TEOPUH CTPOSHHS OpraHMYeCKUX BemecTB A. M.
BytnepoBa 11st 00bSICHEHHS 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTAaBA U CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PUIUYECKHE U XHMHUYECKHE
CBOMCTBA THUIIMYHBIX IIPEICTABUTENICH pPa3IUYHBIX KJIAaCCOB OPraHMYECKUX BEIIECTB: aJKAHOB,
LMKJIOAJIKAHOB, AJKEHOB, aJIKaJIMEHOB, AJIKNHOB, apOMaTUYECKUX YIJIEBOJAOPOJOB, CIMPTOB, aJIbJETU/IOB,
KETOHOB, KapOOHOBBIX KHUCIOT, MPOCTBIX M CIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOCIUHEHHH W aMHHOB,
aMUHOKHCIIOT, O€JIKOB, YIJI€BOIOB (MOHO-, TU- U MOJHMCAXapUIO0B), WIIIOCTPUPOBATh T€HETUUYECKYIO CBS3b
MEXJy HUMHU YpPaBHEHHMSIMU COOTBETCTBYIOLMX XMMHUUYECKHX PEAKUUN C HCIOJIB30BAHUEM CTPYKTYPHBIX
opmyu;

c(OpPMUPOBAHHOCTh YMEHHs MOATBEPKIaTh HAa KOHKPETHBIX MpHUMEpax XapakTep 3aBHUCHUMOCTH
PEaKMOHHON CIIOCOOHOCTH OPraHUYECKUX COEIMHEHUN OT KpaTHOCTU M TUIA KOBAJEHTHOH CBA3M (G- U T-
CBS3M), B3aUMHOT'O BJIIMSIHUSI aTOMOB U T'PYIIIT aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YIJIEBOJAOPOJHOTO ChIpbS (HEPTH,
IPUPOJIHBII ra3, yroiib), CHocoObl €ro nepepadoTKU U MPaKTUYECKOe MPUMEHEHHUE NTPOJYKTOB NepepaboTKu;

c(OpPMUPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAaHMW O €CTECTBEHHO-HAYYHBIX METOJIaX MO3HaHWUS —
HaOJMIOACHNH, HM3MEPEHHH, MOJEIMPOBAHUH, SKCIEPUMEHTE (peaJbHOM W MBICIEHHOM) U YMEHHA
MIPUMEHSATH 3TH 3HAHMUS;

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHATH OCHOBHBIE ONE€PALUU MBICIIUTENBHON JESITEIbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 000OIIeHNEe, CUCTEMATU3allMIO, BBISIBIIEHUE MPUUMHHO-CIEACTBEHHBIX CBSI3eH — IS
U3Y4YEHHs CBOMCTB BEIIECTB U XUMUUECKUX PEAKLIU;

c(OPMUPOBAHHOCTh YMEHMH: BBIBISTH B3aMMOCBS3b XHUMHMUYECKUX 3HAHUW C TOHIATUAMU H
NPEJCTaBICHUAMU JPYTUX €CTECTBEHHO-HAYYHBIX MpPEIMETOB /s 0ojiee OCO3HAHHOIO IOHMMAaHUS
CYLIHOCTH MaTepUaIbHOTO €IUHCTBA MUPA, UCIIOJIB30BAaTh CUCTEMHbBIE 3HAHUS 10 OPTaHUYECKOM XUMUU JJIs
OOBSICHEHUS U IPOTHO3UPOBAHHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPO/LY;

c(OPMUPOBAHHOCTh YMEHHI: MPOBOAUTH PAcu€Thl MO XUMHUYECKUM GopMyllaM M YpaBHEHUAM
XUMUYECKHX peaklui C HCHOJb30BaHHWEM (U3MUYECKHX BeNUYMH (Macca, OO0BEM Tra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPHU3YIOIIHUX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: pacdy€Tbl IO HaXO0XKJIECHHUIO
XUMHUYECKOH (OpMYJIbI BEUIECTBAa MO M3BECTHBHIM MACCOBBIM JOJSIM XUMHMYECKHX 3JIEMEHTOB, MPOAYKTaM
CrOpaHus, IUIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, AHAJIU3UPOBATh U OLEHMBATH C MO3UIMH
HKOJIOTMUECKON O€30MacHOCTH TOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHON JESTENbHOCTH YelOBEKa,
CBSI3aHHON C TepepadOTKOIl BeIIeCTB, HCHOJIb30BATh MOJYYEHHbIE 3HAHUS JUIS TPUHATHS T'PaMOTHBIX
pelieHnit mpodyieM B CUTyalUsiX, CBSI3aHHBIX C XMMHUEH;

c(OPMHPOBAHHOCTh YMEHUI: CAMOCTOSTENbHO IUIAHUPOBATh U MPOBOANUTH XUMHUYECKUH IKCTIEPUMEHT
(monydyeHre M H3yYEHUE CBOMCTB OPraHWYECKUX BEIIECTB, KAueCTBEHHBIE PEaKIUMU YIJIEBOJOPOIOB
pPa3IMYHBIX KJIAcCOB M KHUCIOPOACOAEpKAIUX OPraHMYECKHX BEIIECTB, PELICHHE 3KCIEPUMEHTAIbHbBIX
3aJa4 MO PAcIlO3HABAHMUIO OPTaHMYECKHX BEIIECTB) C COONIIOJICHHEM IMpaBHI 0€30MacHOT0 OOpalleHUs C
BELIECTBAMH M JITAOOPAaTOpPHBIM O0OpyHOBaHUEM, (OPMYIUPOBATH LENb HCCIEIOBAaHUS, MPECTABIATH B
pa3nu4yHON popMe pe3yNbTaThl IKCIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD;



c(OPMHPOBAHHOCTH YMEHUIA:

co0JIr01aTh MTPABUIIA SKOJIOTUYECKH 1[EJ1eCO00Pa3HOr0 MOBEACHHUS B OBITY U TPYAOBOU JESATEIBHOCTH B
LEIAX COXPAHEHUs CBOErO 30POBbsl, OKPYXKAIOIIEH IPUPOAHOW CPENbl U JOCTHUKEHUS €€ yCTOWYMBOIO
pa3BUTHS,

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'0 ACHCTBUS HA )KUBbIC OPraHU3MbI ONPEAEIEHHBIX OPTaHUYECKUX
BEIIECTB, TIOHMMAas cMbIc noka3arens I1JIK;

aHAJIM3UPOBATh 1€1€CO00Pa3HOCTh NMPUMEHEHUS! OPraHMYECKHX BEIECTB B IPOMBILUIEHHOCTH U B
OBITY C TOUKHU 3pEHUSI COOTHOILEHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMECHHIA: OCYIIIECTBIATH [IEJICHAMPABICHHBINA MIOUCK XUMHUYECKON WH(OpMAaIUU B
pasNUYHbIX HMCTOYHUKAX (HayuHas M ydyeOHO-Hay4Has JIMTepaTypa, CpeAcTBa MaccoBOH HH(pOpMalMH,
WuTepHer W npyrue), KPUTHYECKH aHAIM3UPOBAaTh XMMHUYECKYI0 HH(poOpMaluio, nepepadaTeiBaTh €€ H
HCIOJIb30BaTh B COOTBETCTBUHU C IIOCTABJICHHON y4eOHOH 3a1a4eil.

11 KJIACC

[IpenmeTtHble pe3ynbTaThl 0OCBOEHUS Kypca «O011as 1 HeOpraHMuecKasi XUMHs OTPaXaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA: O MaTepHaJbHOM EAWHCTBE MHpa, 3aKOHOMEPHOCTSIX U
II03HABAEMOCTH SIBJICHUI IIPUPOJBI, O MECTE U 3HAYCHUM XUMHUU B CUCTEME ECTECTBEHHBIX HAYK U €€ POJIH B
o0ecCrieYeHNN YCTOWYMBOTO PAa3BUTHS, B PEIICHUH MPOOJIEM IKOJIOTHUECKOM, IHEPTeTUYECKOW M MHUIICBON
0€30I1aCHOCTH, B Pa3BUTHUM MEAMLMHBI, CO3[JaHUU HOBBIX MAaTEpHUaoOB, HOBBIX HCTOYHHKOB SHEPIUH, B
00€eCTIeYeHN N PAalMOHAIBHOTO MPUPOIOTIONIB30BaHMs, B (HOPMUPOBAHUK MUPOBO33PEHHUS U OOIIEH KYIbTYpHI
YeJIOBEKa, a TAKXKE SKOJIOTMYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUHM, KOTOpas BKJIOYACT: OCHOBOIIOJAralolUe IOHATUS —
XUMHYECKUH 3JIEMEHT, aTOM, PO aTroMa, M30TOIIbl, DJIEKTPOHHAs 000JI0YKa aroma, s-, P-, d-aToMHbIC
opOWTaN, OCHOBHOE M BO30YXJIEHHOE COCTOSIHHS aTOMa, THOpMAM3AIMs aTOMHBIX oOpOuTaneil, HoH,
MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTh, CTEIIEHb OKUCICHHS, XUMUUECKas CBA3b (KOBAJICHTHAS,
MOHHAs, METAaJUIMYEeCKasi, BOAOPOJHAs), KpHUCTAJUIMYECKas pelérka, XUMHUYecKas peakuusi, pacTBOp,
NIEKTPOJIUTBI, HEAIEKTPOJUTHI, IEKTPOJUTHUYECKAsT IUCCOLMALNSA, CTENEHb JUCCOLMALUMU, BOJOPOIHBIN
MI0Ka3aTeib, OKUCIUTENb, BOCCTAHOBUTENb, TEMJIOBON 3P (HEKT XUMHUUECKON peakIIMHi, CKOPOCTh XUMUYECKOU
peaKkMM, XUMHYECKOE paBHOBECHE; TEOPUUM U 3aKOHBI (TEOpHs HICKTPOJUTHUECKOW JUCCOLHMAIINY,
nepuonnueckuil 3akoH JI.JMI. MenneneeBa, 3aKOH COXpaHEHUs MAacChl BELIECTB, 3aKOH COXPAaHEHHUs H
[IPEBPALCHUS] DHEPIUU IPU XUMUYECKHUX PEaKIUAX, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTB, 3aKOH
NEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE ITOHMMAaHHs IPUYMHHOCTA U CHUCTEMHOCTH XHUMHUYECKHUX SBJICHUH; COBPEMECHHBIC
MIPEACTABJIEHUS O CTPOCHHMM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YPOBHSIX;
NPEACTABICHUS O MEXaHW3MaxX XUMHUYECKMX pEaKUUW, TEPMOAMHAMUYECKMX U KHUHETHYECKHUX
3aKOHOMEPHOCTSAX MX NPOTEKaHWs, O XMUMHYECKOM DPaBHOBECHH, PACTBOpPAX M JUCHEPCHBIX CHCTEMaXx;
(aKTOJIOTMUECKUE CBEIEHUS O CBOMCTBAX, COCTABE, MOJyYeHUH 1 0€30IaCHOM HMCIIOJIb30BAaHUM BaKHEUIIINX
HEOpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOW JESITENbHOCTH YeJIOBeKa, OOIMMX HAyYHBIX MPUHLHUIAX
XUMHUYECKOTO ITPOU3BOCTBA;

cOpPMUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTepHble MPU3HAKM TMOHSITHH, YCTaHABIMBATh UX
B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATHUS NPU ONMCAHUM HEOPraHUYECKUX BELIECTB U UX
IIPEBPAILCHHI;

c(OPMHPOBAHHOCTh YMEHHS MCIONIB30BaTh XMMUYECKYI0 CHMBOJMKY JJISi COCTaBICHHS (HopMyn
BELIECTB U YPaBHEHUN XMMHMUYECKUX peakuui, cucreMatudeckyto HomeHkiIatypy (IUPAC) u TpuBuanbHble
Ha3BaHUs OT/ACIIBHBIX BEILECTB;

c(OPMUPOBAHHOCTh YMEHUS ONPEIENATh BAICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB
B COCIUHEHHUAX, BHJ XMMHUYECKOM CBSI3M (KOBaJICHTHAs, MOHHAs, METaJNIMYecKas, BOJOPOJHAs), THII
KPUCTAJUTMYECKON peMIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTH YMEHUS OOBACHATH 3aBUCUMOCTb CBOICTB BELIECTB OT BHJIa XUMHUECKOW CBSA3U U
TUMA KPUCTAUIMYECKON pEIETKH, OOMEHHBIH M JOHOPHO-aKIENTOPHBIH MEXaHU3Mbl 00pazoBaHUS
KOBAJICHTHOU CBS3U;

C()OPMHUPOBAHHOCTh YMEHUI: KJIacCU(PUIMPOBATh: HEOPraHMYECKUE BELIECTBA IO MX COCTaBy,
XMMHMUYECKHE PEaKIMM IO PAa3IMYHBIM IpPHU3HAKaM (YHUCIY U COCTaBY pearupyrolux BELIECTB, TEINIOBOMY
3 deKTy peakuuu, U3MEHEHHUIO CTETIEHEH OKUCIICHHS 3J€MEHTOB, 0OpPaTUMOCTH, YYaCTHIO KaTalu3aTropa
APYTHUE); CAMOCTOSATENBHO BBIOMPATh OCHOBAHUS M KPUTEPHH Ul KJIACCHU(PUKALMU U3y4aeMbIX BELIECTB U
XUMHYECKUX PEAKIIUM;



c(hOpPMHUPOBAHHOCTh YMEHHsSI PACKPBIBATH CMBICH mepuogudeckoro 3akoHa [I. M. MenpaeneeBa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYI0, OOBACHUTEIbHYIO M IPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB XUMHYECKUX
3JIEMEHTOB TNepBoro—uyerBéproro nepuonoB Ilepuommueckoit cucremsl .M. MenpaeneeBa, HUCHOJIb3Yys
MOHSTHS <«QHEPreTHYECKUE YPOBHHY», <«IHEPTeTHYSCKHE IOAYPOBHW», «S-, P-, d-aTOMHBIC opOuTaIN»,
«OCHOBHOE M BO30YX/IEHHOE YHEPIETUUECKUE COCTOSHUS aTOMa»; OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKHUX JJIEMEHTOB M UX COCJUHEHUN 10 nepuoaaM u rpynmnam [lepuoandeckoit cucreMs! /[.
N. MenneneeBa, BaJICHTHBIE BO3MOYKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHS MX DIIEKTPOHHBIX
000J104€K;

c(OPMHUPOBAHHOCTh YMEHHH: XapaKkTepru30BaTh (ONUCHIBATh) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, IOATBEP)KIAATh CYIIECTBOBAHME TI'E€HETUYECKOM CBA3UM MEXAY HEOPraHWYECKUMHU
BELIECTBAMM C IOMOLIbIO YPABHEHU! COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMM;

c(OPMHPOBAHHOCTh YMEHUS PACKPHIBATh CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIHA
IIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajlaHca 3THX peakLUui; peakuuil MOHHOro OOMeHa MyTEéM
COCTABJICHMSI HMX IIOJIHBIX M COKpPAUI€HHBIX MOHHBIX YPaBHEHMM; pPEaKUMHW THUIPOIU3a; pPEeaKUUn
KOMILIEKCO00pa3oBaHus (Ha IpUMepe THIPOKCOKOMIUIEKCOB [IMHKA U aJIFOMUHMS);

c(OPMHPOBAHHOCT YMEHHS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHHWS XWMHUYECKUX pPEaKIui ¢
Y4ETOM HX DHEPreTUYECKHX XapaKTEPUCTHK, XapaKTep W3MEHEHUS CKOPOCTU XUMHUYECKOM DPEaKkLUU B
3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIEHUS XMMHYECKOTO PaBHOBECHS O[]
BJIMSIHMEM BHEWIHUX Bo3jeiicTBuii (mpuHuun Jle Ilarense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPH30BaTh XWMHUYECKUE PpEaKIUH, JeXKallue B OCHOBE
IPOMBIIIJICHHOTO TOJIyYCHHUsI CEpHOW KHUCJIOTHI, aMMMaKa, OOLIUMe Hay4yHble MPHHLUIB XUMHUYECKUX
MIPOU3BOJICTB; IIEIECOO00PA3HOCTh MTPUMEHEHHSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIIICHHOCTH M B OBITY C
TOYKH 3PEHUSI COOTHOILLIEHUS PUCK-TI0NIb3a;

c(OPMHPOBAHHOCTH BJIAJICHHUS CUCTEMOM 3HAHUN O METOAAX HAYYHOTO MMO3HAHMS SBJICHUN IPUPOIBI —
HaOJI0ICHNe, U3MEpPEHUe, MOJICIMPOBAaHUE, HKCIEPUMEHT (peajbHbli M MBICICHHBIN), MCIOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX, YMEHHUs IPUMEHATh 3TH 3HAHUS IIPU IKCIIEPUMEHTAIbHOM UCCIIEI0BAHUM BELIECTB U
U1l OOBSACHEHHS XUMMYECKHX SBJICHHMH, HMMEIOIIUX MECTO B MPUPOAE, MPAKTHUECKOW NesTeIbHOCTH
YEJIOBEKA M B IIOBCEIHEBHOM KHU3HMU;

C(OPMHPOBAHHOCTH YMEHHS BBIABIATH B3aUMOCBSA3b XMMHMYECKMX 3HAaHMH C TMOHATUSAMH U
MIPEJICTABICHUSIMA  JIDYTUX €CTECTBEHHO-HAyUHbIX MPEAMETOB Uil 0ojieeé OCO3HAHHOTO IMOHUMAaHMS
MaTEpUaIbHOTO EJUHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHMSI MPOBOJUTH PACUETHI: C HCIIOJIb30BAHMEM IOHATHH «MaccoBas A0S
BEIIIECTBA B PACTBOPE» U «MOJIIPHAs KOHLEHTpALMs»; MACChl BELIECTBAa WIM 00BbEMaA raza mo M3BECTHOMY
KOJIMYECTBY BEI[ECTBA, Macce WM O0bEMY OJHOIO M3 YYAacTBYIOLIMX B pEaKLUMU BELIECTB; TEIJIOBOIO
spdexTa peakluM; 3HAYEHHs BOJOPOJHOIO MOKas3aTesds pacTBOPOB KHUCIOT W INEJo4Yed ¢ M3BECTHOM
CTENEHbIO JUCCOLMALMU; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTAa PEaKLHH, €CIU OAHO U3
HCXOJHBIX BELIECTB JAHO B BUIE PACTBOPA C ONPEAEIEHHON MaCcCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA WIIH
JaHO B U30BITKE (MMEET MPUMECH ); TOJIM BbIX0/1a MPOAYKTA peakuu; 00bEMHBIX OTHOILLIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHUI: CAMOCTOSTEIBHO IUIAHUPOBATh U MPOBOANUTH XUMUYECKUH IKCTIEPUMEHT
(mpoBeseHHEe peaklUMii HOHHOTO OOMEHa, MOATBEPKACHHE KadyeCTBEHHOI'O COCTaBa HEOPTraHUYECKHX
BEILECTB, OIPEACIIEHUE CpelAbl PACTBOPOB BEIIECTB C IIOMOIUBI) HMHIMKATOPOB, W3Y4YEHUE BIIUSAHUSA
pa3nuuHbIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKON peaklly, pelleHre SKCIIEPUMEHTaIbHBIX 33/1a4 110 TeMaM
«Metamiel» u «Hemeramib») ¢ coOnrofeHHeM MpaBUi O€30MacHOrO OOpaIleHUs C BEIIECTBAMU U
1abopaTopHBIM 000pyI0BaHUEM, (POPMYIHPOBATH LIE€NIb UCCIEOBAHMS, IPEJICTABIATh B PA3IUYHON popme
pE3YJIbTAThl KCIIEPUMEHTA, aHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTh yYMEHHWH: COONIOAATh TMpaBWia TOJB30BAHUS XHWMHUYECKOW TIOCYIOM U
71a00paTOpHBIM 00OpYAOBaHMEM, OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH I10
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB, SKOJOTUYECKH 1I€1eCO00pa3HOro MOBEAEHUS B OBITY U
TPYIOBOM JAEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 310POBbs, OKPYKAIOLICH NPUPOAHOU CPENbl U
JNOCTUKCHHSI €€ YCTOMYMBOIO PA3BUTHUSA, OCO3HABATH OIACHOCTb TOKCHYECKOTO ACUCTBHS Ha JKUBBIC
OpraHMU3MBbI ONPEACIEHHBIX HEOPTAaHNYECKUX BEILECTB, TIOHMMas cMbIci nokazarens [1JIK;

c(OPMHPOBAHHOCTh YMEHHM: OCYIIECTBIIATD IIeJICHANPABICHHBIN MOUCK XUMUYECKON MHPOPMALIUHU B
pasNUYHBIX HCTOYHUKAX (HayuHas M ydyeOHO-Hay4Has JIMTEpaTypa, CPeACTBa MacCOBOM MHQOpMaINH,



WNuTtepHer u Apyrue), KPUTUYECKH aHAIM3UPOBATh XUMUYECKYH WH(pOpMaIlMio, mepepadaThiBaTh €€ U
HCIIOIh30BaTh B COOTBETCTBUHU C TTOCTaBICHHOW YUeOHOMU 3a1aueH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacon DJIEKTPOHHBIE
HaumenoBanue
Ne Koutpo  IIpaktn (undposbie) OdopynoBanue
pa3iesioB U TeM
n/n Bcero JbHBIE yecKue OﬁpaSOBaTe.]Ib- HeHTpa Touka
MPOrpamMmbl
padoTbI pa6oThI HbIe pecypchbl pocra
Pa3nen 1.TeopeTnueckue 0CHOBBI OPraHMYECKOl XUMUM
[Ipenmet oprannyeckoit
xumun. Teopus
bu6mmoreka [IOK
CTpOCHUS
1.1 O 8 https://m.edsoo.ru/7
p ‘! £41837c
coenuHeHuit A. M.
byrneposa
Hroro no pazgeny 8
Pa3nes 2.YrieBoaopoabl
IlpenenbHbie Bub6nanoreka LIOK f;:;fiipi’o ]
2.1 YII€BOAOPOABI — 5 https://m.edsoo.ru/7 HOCTHp POBOA
AJTKaHbI, IIUKIIOATKAHBI f41837c ’
TeMIepaTypbl
Henpenenbaeie Hatuuku pH,
bu6mmoreka [IOK
JIEBOIOPOIBL: SJIEKTPONPOBOI-
2.2 t AOPOA 14 1 https:/m.eds00.ru/7 = . oru
AJIKEHBI, aJIKaJUEHBI, £41837¢ ’
AIKHHEL — TEMIIEPATYPhI
H
ApoMaThyueckue bubmorexa HOK iljjl:;m:;poéo -
2.3 1?1 . 1 (apers) 8 https://m.edsoo.ru/7 HOCTHP e
YHICBOROPO/IBL {ape f41837c ’
TEMIIEPATYPhI
[IpupoaHbIe HCTOYHUKHT bubmuorexa [IOK
2.4 YTJIEBOJIOPOJIOB M MIX 4 https://m.edsoo.ru/7
nepepadoTka f41837c
["anorennpon3BoAHbBIE bubmmorexa [IOK -+ Aari pH,
2.5 HeBo opo on 4 1 https://m.edsoo0.ru/7 = 3IEKTPONPOBOJ-
yr. AOPOA f41837c HOCTH
Hroro no pazneny 35
Pasznen 3.Kucaopoacoaep:kamnue opranndeckue coeJuHeHust
bubmuorexa [JOK = [laruuku pH,
3.1 Criuptel. Denou 11 1 https://m.edsoo.ru/7 =~ 3JIEKTPONPOBOL-
f41837c HOCTH
KapOouumnbHbIe Bu6moreka [[OK =~ Haruuku pH,
3.2 COCTUHECHHS: 21 1 https://m.edsoo.ru/7 =~ ICKTPOIPOBOL-
HOCTH

anbAETUIbI U KETOHBL.

f41837c
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KapOoHOBBIE KHCIOTHI.
CrnoxHble 3¢upsbI.

Kupsl
bu6mmoreka [IOK = Jaruuku pH
3.3 VYrieBobl 9 1 https://m.edsoo.ru/7
f41837c
Hroro no pazneny 41
Pa3nen 4.A30Tcoaep:kaiye opraHudecKne coeIMHeHUus
H
AMUHBI bubmotexa [JOK f;:;: I:)Iilpma,o -
4.1 ' 12 1 2 https://m.edsoo.ru/7 POTIPOROA
AMUHOKHCIIOTHI. benku HOCTH,
f41837c
TEMIIEpaTyphl
Hroro no pazgeny 12
Pa3znea S.BbicokoMoJieKy/JISIpHbIE COeIUHEHUS
H
BricokoMonekynsipHbie bubmoreia OK i[:;m:;poéo -
5.1 4 6 1 https://m.edsoo.ru/7 HOCTI/Ip e
COCTUHEHUS f41837¢ ,
- TEMIIEPATYPhI
Hroro mo pazueny 6
OBILEE KOJIMYECTBO 102 3 5
YACOB I10 ITPOT'PAMME
11 KJTACC
KouunyecTBo 4yacoB DIeKTPOHHBIE Oo6opynoBanne
HaumeHoBaHue
Ne Konrpo  Ilpakru (uudposbie) IlenTpa Touka
pa3esnoB U TeM
n/n Bcero JbHbIE yecKHe o0pa3oBaTeiib- pocra
NporpamMmbl
padoThI padoTsI HbI€ pecypchl
Pa3nen 1.Teopernyeckue 0CHOBbI XUMHH
Crpoenue aToma.
[Tepuonnueckuii 3aKOH
L — bubmuoreka [JOK
1.1 9 https://m.edsoo.ru/7
CUCTeMa XMMHYECKHUX £41837¢
anemeHToB /I. 1.
Menneneesa
CrtpoeHue BeliecTna. bubmuoreka [JOK
1.2 MHuoroo6pasue 11 1 https://m.edso0o.ru/7
BEIIECTB f41837c¢
H
bubarnorexa [JOK ilﬂaeTI:ITPH;P;pO];O )
1.3 XUMUYECKUE peaKIIuu 19 1 3 https://m.edsoo.ru/7 POTpoRoa
HOCTH,
f41837c
TEeMIIEpaTypbl
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Paznen 2.Heoprannuyeckasi XuMus

H
bubmnorexa [JOK ia:;:iipoéo )
2.1 Hemeramnel 31 https://m.edsoo.ru/7 POTIPOBOA
HOCTH,
f41837c
- TEMIIEPATYPHI
H
bubmuorexa [JOK if;:iipoéo ]
2.2 MerTamsl 23 https://m.edsoo.ru/7 porposon
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Pa3zgen 3.XuMus ¥ :KU3Hb
Merto1bl TO3HAHUS B bubmuorexa [JOK
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JKU3HDb f41837c
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OBIIEE KOJIMYECTBO 102
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