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HNOACHUTEJIBHASA 3AIIMCKA

Pabouyas nporpamma mo XMMHUU Ha ypOBHE CPEIHEro oouero oopazoBaHus pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O0 obpasoBanuu B Poccuiickoit ®Deneparmmy,
TpeOOBaHUN K pe3ysibTaTaM OCBOECHHA (enepaabHONH 00pa30BaTeIbHOW MPOrpaMMBbl CPEIHEro OOILIero
obpazoBanmsi(POIl COO), mnpencranenHbix B DepepalbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenuuu npenojaBaHus y4eOHOro mpeamera «XuMus» B 00pa3oBaTeIbHbIX
opranmzanusx Poccuiickoir @enepanuu, peaau3yloUIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPAaMMBI, H
OCHOBHBIX MOJ0KeHUH «CTpareruu pa3puTus BocnuTanus B Poccuiickoit denepanun Ha niepuon g0 2025
roga» (Pacnopsikenue [lpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

N3yuenue ydeOHOTO mpenaMera «XHUMHUS» OCYIIESCTBISETCS C UCIOJIb30BaHWeM cienyromero Y MK:
yueOHbIi Kype «Xumusi. YriryOn€HHblid ypoBeHby 1o penaxiueii [Tyzakosa C. A.

XuMHsI Ha YpPOBHE YIIyOJIEHHOIO M3YYEHHUs 3aHMMAET Ba)XKHOE MECTO B CHUCTEME €CTECTBEHHO-
HayyHOro ooOpazoBanusi ywamuxcsi 10-11 kiaccoB. M3ydeHue npeamera, pealu3yeMo€ B YCIOBHSX
muddepeHIIMPOBaHHOTO, MPOGUILHOrO OO0y4YeHUs, NPU3BAHO oOOecreyuTh OO0IIe00pa30BaTEIbHYI0 H
OOIIEKYJIBTYpHYIO TIOATOTOBKY BBIITYCKHHUKOB MIKOJBI, HEOOXOAMMYIO Ui aJanTallid HX K OBICTPO
MEHSIOIIMMCST YCIOBUSM JKU3HM B COLIMYME, a TaKKe JUIsl NPOJOJDKEHHMS OOYy4YeHHs B OpraHM3aLusax
poheCCHOHATTLHOTO 00pa30BaHMsl, B KOTOPBIX XUMUS SIBJISIETCS OAHOM U3 MIPHOPUTETHBIX AUCIUTIINH.

B mporpamme 1o XumMuM Ha3Ha4yeHUE HpeAMeTa «XUMUs» NOoJdydaeT NOAPOOHYI0 MHTEPIPETALUIO B
COOTBETCTBHH ¢ ocHoBomomaratommmMu nojoxeHusMu @I'OC COO o B3anMOOOYyCIOBICHHOCTH IIeNeH,
COJIep KaHus, pe3yJbTaToB 00y4eHHs U TPeOOBaHMI K YPOBHIO ITOATOTOBKH BBITYCKHUKOB. CBUIETEIBCTBOM
TOMY SIBJISIFOTCSI CJIEIYIOIINE BBITOIHSAEMBIE TPOrPAMMOM 110 XUMUH (DYHKITHH:

¢ uHPOPMALMOHHO-METOINYECKAs], peau3alysl KOTOpoi oOecreunBaeT MoydyeHUe MpeICTaBICHHs
0 LeNAX, COAEp)KaHUM, OOIIeld cTpaTerud OOy4YeHHs, BOCIUTAHMUA U PA3BUTUSA OOy4aroIuXcs
CpEICTBaMH MPEIMETA, U3Yy4aeMOI0 B paMKaX KOHKPETHOT'O PpOoduIIs;

® OpraHM3allMOHHO-TUIAHUpYIOIIAsi, KOTOopas  IpeayCMaTpUBAeT  OINpejAeieHHe:  MPHUHIIMIIOB
CTPYKTYPUPOBAHUS U IOCIEI0BATEIbHOCTH U3y4eHHsI y4eOHOro marepuaia, KOJTUYEeCTBEHHBIX U
KAueCTBEHHBIX €ro XapaKTepUCTHK; MOIXOJ0B K (OPMHUPOBAHUIO COJEP/KATEIbHON OCHOBBI
KOHTPOJII M OLEHKH 00pa30BaTeNbHbIX JOCTHXKEHMH OOyyaromuxcss B paMKaX HTOTOBOM
aTTectaluu B (opMe €IMHOT0 TOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHUH.

ITporpamma asst yrimyOnEHHOTO U3YUYEHUS XUMHUH:

® YCTAHABIIMBAET WHBAPHMAHTHOE MPEIMETHOE COAEpkKaHHe, 00s13aTeIbHOE AJI U3YUeHHs] B paMKax
OTIENbHBIX NMpoQuIIeH, NpeaycMaTpUBaeT paclpeesieHne U CTPYKTYpPUPOBAHUE €ro IO Kilaccam,
OCHOBHBIM COJIep>KaTeIbHBIM JIMHUSAM/pa3iesiaM Kypca;

e 1aéT NpUMEpPHOE paclpeielieHne Y4eOHOTO BpeMEHH, PEKOMEHYEMOT0 Ui U3yYeHUs OTAEIbHBIX
TeM;

e [pelaraeT NPUMEpPHYIO MOCIEI0BATEIbHOCTh N3YUeHHs] yd4eOHOro MaTepuana ¢ y4yéToM JIOTUKH
MOCTPOESHHSI Kypca, BHYTPUIIPEMETHBIX H MEXITPEIMETHBIX CBSI3EH;

e aéT METOJMYECKYI0 MHTEpIIpeTaluio Lelded M 3aJad HM3ydeHHsl IpeaMmera Ha YriyOJaEHHOM
YPOBHE C YYETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CpPEIHEro oOmero oOpa3oBaHMUS,
COJIEP’KAaTEIbHOM  XapaKTePUCTHKH  IUIAHUPYEMBIX  pEe3yJIbTaTOB  OCBOEHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbI CpPEeHEro oO0IIero oopa3oBaHus (JIMYHOCTHBIX, METANpEAMETHBIX,
MPEIMETHBIX), a TaKkKe C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHBIX JEHCTBUIN
00y4JaroIerocst o OCBOGHUIO COJIepKaHUs TpeIMeETa.

Ilo BceM Ha3BaHHBIM MO3MLMAM B INPOrpaMMe 0 XUMHH HPEAYCMOTPEHA NPEEMCTBEHHOCTh C
o0y4eHMEeM XHMMUU Ha YpPOBHE OCHOBHOrO o0Omero oOpa3oBaHMs. 3a IMpelesiaMd yCTaHOBJICHHOM
MPOrpaMMoOi 10 XUMHH 00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIONIEH COMEp)KaHHS Y4eOHOTro mpeaMera
«XuMmus» OocTarcsi BO3MOXKHOCTH BBIOOpa €ro BapHATUBHOM COCTAaBIAIOLICH, KOTOpas JIOJKHA
OIIPENIENIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO IPOQHIIs 00y4EHusI.

B cootBerctBuM ¢ KoHuentyanpHbIMH mojoxkeHusMu PI'OC COO o HazHaYeHUM NIPEIMETOB
0a30BOTO M YyriayOJaEHHOTO YpOBHEHW B cucTeme auddepeHIIMpOBaHHOTO OOYYEHHS Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUS XHMMHSI Ha YpPOBHE YIJIYyOJNEHHOTO W3YYEHHUS HAlpaBlIeH Ha peaau3alHio



MPEEeMCTBEHHOCTH C TIOCICAYIOIIMM 3TaroM TMOTYYCHHS] XUMHUYECKOTO OOpa30BaHMsI B paMKaX H3YYCHUS
CHELUAJbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKMX IUCLUUIUIMH B By3aX M OpPraHU3ALMSIX CPEIHEro
npodeccnoHanbHOTO 00pa3oBaHus. B 3Toi CBsI3W W3y4YeHHE TMpeaMeTra «XUMHUS» OPUECHTUPOBAHO
MPEUMYIIECTBEHHO Ha pAacUIMpeHHue U yriayOJeHHe TEeOpPeTHYECKOM U MPaKTHUYECKOH IMOATOTOBKH
oOydaromuxcsi, BbIOpaBIIMX ONpeneiaCHHbI npoduib OO0ydeHUs, B TOM YHCIE C TEPCIECKTHBOU
MOCIIEAYIOLIETO NOMyYeHUsI XUMUYECKOT0 00pa30BaHus B OpraHu3anusx npodeccuoHaibHoro 00pa3oBaHusl.
Hapsiny ¢ atum, B cBete TpeboBannii ®I'OC COO k miaHupyeMbIM pe3ysibTaTaM OCBOCHUs (heaepanbHO
o0pa3oBaTeNnpHON MporpamMmbl  CpeAHEero o0miero oOpa3oBaHMsl HM3yueHHE ImpeaMera «XUMHSI»
OPUEHTHPOBAHO TAK)KE HA PEIICHUE 3aJa4 BOCIHUTAHUS M COIHAILHOTO PAa3BUTHS OOYyYArONIMXCs, HA
dbopMupoBaHHE Yy HUX OOIIEMHTEUIEKTYAJIIbHBIX YMEHHM, YMEHHI paluoHaIu3aluu y4eOHOTro Tpyaa u
0000MEHHBIX CIIOCOOOB AEATEIHLHOCTH, IMEIOIIUX MEKIUCITUILIMHAPHBIN, HAIIPEIMETHBIA XapaKTep.

CocrapngomumMu npeamera «XUMH» Ha YpOBHE YIIyOJIEHHOTO M3YUEHHs SBISIOTCS YIiIyOJIEHHBIE
Kypcbl — «Opraamueckas xumus» U «OOmas 1 HeopraHudeckass Xumusi». [Ipu onpeneneHun MoIX00B K
0TOOpY M CTPYKTYpPHOH OpraHM3allid COAEPKaHMSI ITHX KypCOB B IMpOrpaMme MO XMMHHU 32 OCHOBY
npuHATH TojoxkeHuss ®I'OC COO o paznuumsix 6a30BOro U yrryOJIEHHOTO YPOBHEH M3YUCHHSI IIPEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuueckas xumus» U «OOmIass U HeOpraHudeckas XUMUS»
COCTaBJISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUW M YMEHUH, OTHOCSIIMXCA K 0a30BOMY YpPOBHIO U3Y4YCHUS
npeamMeTa. JTa CUCTEMa 3HAHUM MOJIy4aeT OMNpeNeIEHHOE TEOPETHYECKOE JOMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBINHIA 00bEM (haKTOIOrHYecKOro Marepuana. Tak, Ha yriayOiaéHHOM
YpOBHE H3yueHHUs MpeaMeTra oOecrieueHa BO3MOXKHOCTh 3HAYMTEIBHOTO YBEIMYEHUS 0o0bEMa 3HAHUM O
XUMUYECKUX OJJIEMEHTaX M CBOMCTBAaX MX COCAMHEHUW HA OCHOBE pACIIUPEHUsT W  yriyOJeHus
MPEACTABICHUI O CTPOCHUU BEIECTBA, XMMUYECKOM CBS3M U 3aKOHOMEPHOCTSAX IPOTEKaHUs PEaKLUid,
paccMaTpuBaeMbIX ¢ TOYKH 3PEHUS XUMUYECKOW KMHETHUKUA M TEPMOJAMHAMHUKHU. V3ydeHne nepuoandeckoro
3akoHa u llepuoanyeckoil CHUCTEMBI XUMHYECKHX DJJIEMEHTOB 0a3upyercsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX TPEJACTABICHUSIX O CTPOCHUM aTOMa. XHWMHUYECKasl CBsSI3b OOBSACHSETCS C TOYKH
3peHusl SHEPreTHYeCKUX H3MEHEHUH mpu e€ o0pa3oBaHWM M Pa3pYIICHHH, a TaKKe C TOYKH 3PEHUS
MeXaHU3MOB e€ 0OpazoBaHus. M3yueHne TUIIOB peakIuii JOMOTHAETCS (POPMUPOBAHUEM MPECTABICHUN 00
ANEKTPOXMMHUUYECKHUX MPOIIECCaX M ANEKTPOJIM3€ pacIjiaBOB U pacTBOPOB BellecTB. B Kypce opranuueckoin
XUMUU TIPH  PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH COEIUWHEHUN yIenseTcs o0co00e BHUMAaHHE
BOIIPOCaM 00 3IEKTPOHHBIX P deKTax, 0 B3aAUMHOM BIUSHUU aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIuil.

Oco6oe 3Ha4YeHHEe UMEET TO, YTO Ha COJIEPKAaHUE KYPCOB XUMHH YIITYOJIEHHOTO YPOBHS U3yUEHUS IS
KJIACCOB OMpeAeNnEéHHOro npoduis (TI1aBHBIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJHEHUN K oOIei
CUCTEME TIPEAMETHBIX 3HAHHMI) OKA3bIBAIOT BIIMSHUE CMEXHBIC MpenMeThl. Tak, Harpumep, B COACpKaHUU
mpenMera i KJIacCOB XHUMHKO-(PHU3M4eckoro mpoduiis Oonblioe 3HaueHHuE OYAyT HMETh JJIEMEHTHI
ydaeOHOro Marepuania mo obmei xumun. [Ipyn n3ydeHnn npeaMera B JaHHOM cliydae akIEeHT OyJeT caeliaH
Ha OOIIHOCTH METOJOB TIO3HAHMS, OOIIHOCTh 3aKOHOB W TEOPHH B XMUMHU U B (PHU3MKE: aTOMHO-
MOJICKYJISIpHAst TeOpHs (MOJIEKYIsIpHAs TeOopus B (PU3UKE), 3aKOHBI COXPAHEHHS MACChl U SHEPTHH, 3aKOHBI
TEPMOJAMHAMUKH, IEKTPOJIN3a, IPEJACTABICHUS O CTPOCHUH BEUIECTB U APYTOE.

B 10 e Bpems B copepkaHUM MpeaMeTa I KIACCOB XUMUKO-OMOIOTHYECKOTO TTPOQMIIsT OOMBIIHIA
yIenbHBIA Bec Oy/IeT MMETh OpraHHuYeckas XuUMHUs. B ATOM ciyuae MperocTaBlseTCs BO3ZMOXHOCTB JUIS
0osee 00CTOSATETLHOTO PACCMOTPEHUSI XUMHUECKOW OpPTaHM3aIlMU KIETKH KaK OMOJIOTHYECKOM CHCTEMBI, B
COCTaB KOTOPOM BXOJAT, K MPUMEPY, TaKHE CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIMIMHJbI, OCIKH, yTIEBOJbI,
HYKJIEMHOBBIE KHUCJIOTHI W jApyrue. [Ipu 3ToM 3HaHUS O COCTaBE W CBOMCTBAX MPEJCTAaBUTENIECH OCHOBHBIX
KJIACCOB OPTaHUYECKUX BEIIECTB CIYKAaT OCHOBOW ISl M3YYEHHUS CYIIHOCTH MPOIECCOB (OTOCHHTE3A,
JIBIXaHUSI, TAIIEBAPEHUS.

B mutane ¢opmMupoBaHHsS OCHOB HAyYHOTO MHPOBO33pPEHHS, OCBOCHHUS OOIICHAYYHBIX METOJIOB
MO3HAHMSI W OMNbITA NPAKTUYECKOTO NPUMEHEHWS HAyYHBIX 3HAHMM H3y4deHUEe npeaMera «XUMus» Ha
yrayOn€HHOM YPOBHE OCHOBAaHO Ha MEXKIIPEIMETHBIX CBS3AX C y4EOHBIMH TMPEAMETaMH, BXOMASIIUMHU B
cocTaB MpeIMeTHBIX oOnactell «EcTecTBEeHHO-HayuHble MpEeAMEThI», «MaremaTuka U HHPOpPMATHKa» U
«Pycckuil A3bIK U IUTEpATypay.

[Ipn um3yuenum yueOHOro mpeamera «XUMHS» Ha YIIyOJEHHOM YpOBHE TakkKe, KaK Ha YpOBHE
OCHOBHOTO U cpeaHero odIero oopazoBanus (Ha 6a30BOM ypOBHE), 3a7aueii MEPBOCTEIICHHON 3HAYUMOCTH
sBIsieTCs POPMUPOBAHUE OCHOB HAYKH XMMHUHU KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKOM



NESTEIbHOCTH YEJIOBEKa M OJHOINO M3 KOMIIOHEHTOB MMpOBOW KyJIbTYypbl. PemieHue 3Toil 3amauu Ha
yri1yOn€HHOM YpOBHE M3Y4EHHUs IpeAMETa MPEAIoaraeT peajn3aluio TaKUX LeIeH, Kak:

(dbopMHUpOoBaHHE TPEACTABICHUN: O MaTepHaTbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBIICHHUM npupoabl, 0 MECTC XUMHU B CUCTCME CCTCCTBCHHBIX HAYK U eé BGI[y]J_Ief/'I
poiu B 0OecreueHu YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PELICHUH ITPOOIIEM SKOIOTUUECKOH,
3H€pI‘eTI/I‘IeCKOf/'I u HPIH.[CBOI71 6630HaCHOCTI/I, B pPasBUTUM MCAUIIMHBI, CO3OAaHHU HOBBIX
MaTepHalioB, HOBBIX HCTOYHUKOB SHEPIHH, B 00ECIIEYEHUH PALIMOHAIBHOIO IIPUPOAOIOIb30BaHMS,
B (OPMHUPOBAHMM MHPOBO33PEHUS M OOLIeH KyJbTyphl 4YEJIOBEKa, a TaKXKE SKOJIOTHYECKH
000CHOBAHHOI'0 OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CpeIe;

OCBOEHME CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XMMHUYECKOM COCTaBJISIOLIEN €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa: QyHIAMEHTAIBHBIX MMOHSATHH, 3aKOHOB U TEOPUI XWMHUHU, COBPEMEHHBIX
IIPEJCTAaBICHUNA O CTPOEHUM BEIIECTBA Ha PA3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYIIIPHOM,
HaAMOJICKYJIIDHOM, O TCPMOIMHAMUYCCKHUX KW KHHCTHYCCKHUX 3aKOHOMCPHOCTAX IIPOTCKAHUA
XUMHUYECKHX DPEaKLUMH, O XMMHYECKOM DPAaBHOBECHM, pPAacTBOpPax M JAUCHEPCHBIX cHCTeMax, 00
O6HII/IX HAaYYHBIX IIPUHIUIIAX XUMHUYCCKOI'O IMMPOMU3BOACTBA,

¢dopmupoBaHHE Yy OOYYaIOLMXCS OCO3HAHHOIO IOHMMAaHMS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKUX 3HAHUM 7151 OOBSICHEHMs KJIIOUEBBIX MAECH U MpoOJieM COBPEMEHHOW XUMMHM, JUIs
OOBSICHEHUS W TIPOTHO3UPOBAHHS SIBJICHUW, WMEIONIMX eCTECTBCHHO-HAYYHYIO IIPHUPOIY;
IPaMOTHOTO peIIEHUs! Mpo0JieM, CBA3aHHBIX C XMMMEH, IPOrHO3UPOBAHMS, aHAIM3a U OLICHKU C
MO3ULMI  3KOJOrMYEeCKOM Oe30MacHOCTH IOCHEACTBUNM  OBITOBOM M NPOU3BOJICTBEHHOM
NESITEeIbHOCTH YEJIOBEKa, CBSI3aHHONH C XHMMHUYECKUM IPOM3BOJACTBOM, HCIOJIB30BAHUEM U
nepepaboTKOM BEIIECTB;

yriyOjeHue NpeACTaBiIeHUH O Hay4HbIX METO/ax IMO3HaHMs, HEOOXOTUMBIX Uil HMPUOOpETEHHS
YMEHHUI OpPUEHTHPOBATHCS B MHpE BEIIECTB U OOBSCHEHHS XMMUYECKHUX SIBICHUH, MMEIOIIUX
MCCTO B IIpUPOAC, B HpaKTHqCCKOﬁ JACATCIIbHOCTH U HOBCCﬂHeBHOﬁ KHU3HU.

B nutane peanuzanuy nepBooYepeIHbIX BOCIIUTATENBHBIX U PA3BUBAIOIINX (DYHKIIUHN 11ETOCTHOM CHCTEMBbI
cpenHero odmiero oOpa3oBaHUsS MPU M3YUYCHHH TpeaMmeTa «XuMHUs» Ha YriayOoJ€HHOM YpPOBHE OCOOYIO
aKTyallbHOCTh MIPUOOPETAIOT TaKKe IENH U 3a]]a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B I[I03HABAEMOCTH SIBJICHHH TPUPOJBI, yBaXKEHUS K TIpoLeccy
TBOpYECTBA B 00JACTH TEOPETHUYECKMX M MPUKIAIHBIX HUCCIEAOBAaHUI B XUMHUH, (OPMHPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHHIO U [IO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTaHMIO HA OCHOBE YCBOEHHUS OOIIeYeNIOBEYECKUX [IEHHOCTEH;

Pa3BUTHUEC TIO3HABATCIBHBIX HWHTCPCCOB, HHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIOCOOHOCTEHN
oOyuaromuxcsi, (OPMHUPOBAHUE Yy HHUX CO3HATEIBHOTO OTHOIICHHS K CaMO000pa3OBaHUIO H
HEeNpepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEIIHOW Mpo(ecCHOHATbHONW M OOIECTBEHHOM
JEeSITeTbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBI0 M MOTPEOHOCTH B 370POBOM
o0pase XHU3HH;

(¢bopMUpoBaHHE YMEHHI U HaBBIKOB Pa3yMHOTO IMPHUPOJIONOIb30BaHUS, PA3BUTHE HKOJIOTMUECKOM
KYJIbTYpbI, IPUOOPETEHHE OTbITA OOIIECTBEHHO-TIONIE3HOW IKOJIOTMUECKO 1eATENbHOCTH.

Pabouas mporpamma yuebHOro mnpeamera «XuMmHs. YTIyONEHHBI YpOBEHb» pa3paboTaHa ¢ y4&€TOM
paboueil mporpamMmbl BOCIHUTAaHUS B YaCTH JOCTHKEHHS OOYYAIOUIUMUCS IUIAHMPYEMBIX JIMYHOCTHBIX
pe3yiabTaToB.

Peanuzanus yuebHoro npeamera «XuMus. YTiayOn€HHBIH YPOBEHbY MpPEIyCMaTpUBAEeT MPUMEHEHHE
3JIEKTPOHHOT'O OOYUYEHHSI; TMCTAHLIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH, B TOM YHCJE MPH MPOBEICHUH
y4eOHBIX 3aHATUH, IPAKTUYECKUX PabOT, IPOMEXKYTOUHOM aTTeCTalluH, TEKYIEro KOHTPOJIS yCIIEBaeMOCTH
U UTOTOBOM arrectauuu oOywaromuxcs. [Ipu 3TOM HCIONB3YIOTCS TOCyAapcTBEHHBbIE MH(POpPMAlMOHHbIE
CHCTEMBI, CO3JJaBaeMble, MOJICPHU3UPYEMBIE M IKCIUTyaTHpyeMble IS pean3aluu 001eo0pa3oBaTeIbHbIX
IIporpamm.

OO1u1ee yKcio 4acoB, MPELyCMOTPEHHBIX I U3YUYEHUS] XUMUH Ha yriyOJIE€HHOM YPOBHE CPEIHEro 00ILero
obpaszoBanusi, coctaBnsieT 204 gacos: B 10 kmacce — 102 yaca (3 gaca B Hegento), B 11 kimacce — 102 gaca
(3 gaca B HEAEINIO).



COJAEP/)KAHUE OBYYEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHH.

[IpenmMer M 3HaYeHHE OPraHUYECKOM XHMMMHU, NPEICTABICHHE O MHOrooOpa3uu OpraHUYECKUX
COETUHEHUH.

DJNEeKTPOHHOE CTPOCHHE aToMa yIJepoJa: OCHOBHOE M BO30OYKIEHHOE COCTOsHUS. BaneHTHble
BO3MOXXHOCTH aToma yriepoaa. XUMHUYecKas CBSI3b B OPraHUYECKHX COCAMHEHMSIX. THIbl THOpHAU3ALNU
aTOMHBIX opOuTaneil yriepoma. MexaHuU3Mbl 00pa3oBaHUsl KOBAICHTHOW CBs3M (OOMEHHBIN M JOHOPHO-
aKIEeNTOPHBIN). TUIIBI IEpeKpPhIBAaHUSI aTOMHBIX OpOHMTANICH, G- B TM-CBsA3U. OMuHapHAas, IBOWHAS U TPOWHAS
cBs13b. CriocoOBl pa3phiBa CBsA3EH B MOJIEKYJIaX OpraHMYecKux BemiecTB. [loHATHE 0 CBOOOJHOM paauKare,
HyKJIeohuiIe U AIEeKTpodue.

Teopust crpoeHust opranudeckux coenuHeHuil A.M. BbytnepoBa U cCOBpeMEHHBIE IMPEACTABICHUS O
CTPYKTYpE MOJEKYJd. 3HAU€HHE TEOpPUM CTPOCHHMS OPraHUYeCKUX COEIMHEHH. MonekynspHble |
cTpykrypHbie (popmynbl. CTpykTypHBIE (OPMYNIBI Pa3TUYHBIX BUAOB: pa3BEPHYTas, COKpamiéHHasd,
ckenetHas. M3omepus. Buabl n3oMepuu: CTpyKTypHas, NMPOCTPAHCTBEHHAas. DIEKTPOHHbIE 3((EKTH B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHNUHN (MHAYKTUBHBINA 1 Me30MepHBIN d(PEKTh).

[IpencraBienne o KiaccUPUKAUM OpraHudYeckuX BemlecTB. [loHsATHE O (QYHKIMOHANBHOW TpyMIIe.
I'omonorusa. I'omonormueckue psiapl. CucreMaruyeckass HOMEHKJIATypa OpPraHMYeCKMX COCIUHEHMH
(IJUPAC) u TpuBHabHbIE HA3BaHHUS OTAEIBHBIX IPEICTABUTEICH.

OcobeHHoctn W Kiaccu(uKanus OpraHMYecKux peakuuid. OKUCINTENTbHO-BOCCTAHOBUTEIBHBIC
peakly B OpraHUYEeCKON XUMHH.

DKcrepuMeHTaIbHbIE METO/bl M3YYEHMsI BEIIECTB M MX MpEBpallleHUui: 03HaKOMJIEHHE ¢ 00pasliaMu
OpPraHMYECKUX BEIIECTB M MaTepHallaMd Ha MX OCHOBE, OMBITHI MO MPEBPALICHUIO OPraHUYECKHUX BEUIECTB
Mpu HarpeBaHuu (TUIaBJieHWE, OOYIJIIMBAaHWE U TOPEHHE), KOHCTPYHMPOBAHHME MOJIEICH MOJIEKYII
OpPraHUYECKUX BEILECTB.

YriaeBoaopoabl.

Ankanbl. ['oMonoruueckuit psj aakaHoB, o0mmas GopMysa, HOMEHKIATypa U H30MepHs. DIEKTPOHHOE
¥ HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYI alKaHOB, SP°-THOpHIM3aIMs aTOMHBIX opOuTanedl yriepona, G-
CBs13b. PU3HUYECKUE CBOWCTBA AJIKAHOB.

XUMUYECKHE CBOICTBA aJKaHOB: pPEAaKIUM 3aMEUICHMs, HW30MEpU3aluM, JerHAPUPOBaHUS,
UMKIW3alUU, TUPOJU3a, KpeKuHra, ropeHus. lIpencraBieHue o MeXaHM3ME pEaklUMi paguKaabHOIO
3aMelIeHUS.

Haxoxnenue B npupozae. CriocoObl MoMy4eHNs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. OOw1as popmysa, HOMeHKIaTypa 1 usoMepusi. OCOOEHHOCTH CTPOEHUS U XUMUYECKUX
CBOMCTB MallbIX (LMKIJIOMPOTMAH, UKIOOYTaH) U OOBIYHBIX (I[MKJIOMEHTaH, IUKIOTeKCaH) IHKJIOAIKAHOB.
Crioco0bl TTOTydeHUST U IPUMEHEHUE ITUKIIOAIKAHOB.

Ankenbl. ['omonoruueckuil psig ankeHoB, oOmias (opmyia, HOMEHKIAaTypa. OIEKTPOHHOE H
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT AIKEeHOB, SP>-THOPHAM3AIN aTOMHBIX OpOuTaneil yriepoaa, 6-  m-
cBs3u. CTpyKTypHas M TreoMeTpuueckas (Uuc-TpaHc-) wu3oMepus. Du3MuecKkue CBOICTBAa aAJIKEHOB.
XWUMUYECKUE CBOWMCTBA: PEAKIMM MNPHUCOCAMHEHUS, 3aMEIICHUS B O-TOJIOKEHHE TPHU JIBOMHOW CBS3H,
nonumepuzanuu U okucieHud. [IpaBuno MapkoBHukoBa. KadecTBeHHbIE peaklMyW Ha JBOWHYIO CBS3b.
CriocoObl MmoTyueHus: ¥ MPUMEHEHHUE alIKEHOB.

Ankanuensl. Kiaccudukanust ankaaueHOB (CONPSHKEHHBIC, HM30JMPOBAHHBIC, KYMYAUPOBAHHDIE).
OCOOEHHOCTH DJIEKTPOHHOTO CTPOSHUS W XHWMHUYECKHX CBOWCTB CONPSDKEHHBIX aueHOB, 1,2- u 1,4-
npucoenuHenue. llonmumepusanus conpspk€HHBIX  TUeHOB. (CnocoObl TMoyydyeHHst W NPUMEHEHHE
AJIKaJMEHOB.

Anxunbl. ['oMonoruueckuid psii  aJkuHOB, oOmas Qopmyna, HOMEHKIATYypa U H30MEpHS.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKUHOB, SP-THOpUAM3AINS aTOMHBIX OpOuTaiei
yriepona. Pu3nYeCKHME CBOMCTBA AINKUMHOB. XUMUYECKHE CBOWCTBA: PEAKLHUHU IPUCOECAVHEHHS,
TUMEpHU3alMK W TPUMEpPHU3ALMH, OKUCIeHUS. KUCIOTHbIE CBOWCTBA aJKWHOB, HMMEIOUIUX KOHIIEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE peaKIuu Ha TPOHHYIO CBA3b. CIIOCOOBI MOIYICHHS U IPUMEHEHUE AJIKMHOB.



ApomaTtuyeckue yrieBoaopoasl (apeHsl). ['omonormueckuil psi  apeHoB, oOmas ¢opmyna,
HOMEHKJIATypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH3oia. dusnueckue
CBOWCTBa apeHOB. XMMHUYECKHE CBOWCTBA OEH30JIa U €r0 TOMOJIOTOB: PEaKIUH 3aMEIICHHUsI B OEH30JIbHOM
KOJbIIE M YIJIEBOJOPOJAHOM paauKaje, pEeakluu IPUCOEIWHEHUS, OKHCIEHHE TOMOJIOTOB OeH307a.
[IpencraBnenne 00 OPUEHTHUPYIOIIEM JACWCTBUH 3aMeCTUTENel B OCH30JbHOM KOJIBIIE Ha IpHMEpe
QIKWIBHBIX PaJUKaJIoB, KapOOKCHIBbHOM, T'MIPOKCHIBHOM, aMUHO- W HHUTPOTPYIIIBI, aTOMOB TaJOTEHOB.
OcobeHHOCTH XMMHMYECKHX CBOMCTB cruposia. llommmepusanms crupona. CrocoObl MONydeHHsS |
IIPUMEHEHHUE apOMATHYECKUX YIIJIEBOJIOPOOB.

[Ipuponusiii ra3. Ilomyrueie Hedranubie razbl. Hedth u e€ mpoucxoxnaenue. KameHHBIH yrons u
NPOAYKTHl ero mnepepabotku. CrocoObl mepepaboTku HePTH: NEeperoHka, KpPeKUHr (TepMUYECKHil,
KaTaIUTHYeCKui), pudopmunr, nuponu3. I[IpoaykTsl mnepepaboTkn HEPTH, HX NPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOCHHE TaJION€HIPOU3BOAHBIX YIIIEBOAOPOAOB. Peaknuu 3aMelnieHus rajoreHa Ha
TUIPOKCOTPYIILY, HUTPOTPYIILY, IUaHOTPYNIy, aMuHOrpynny. JleiicTBie Ha rajloreHnpou3BOIHbIE BOJIHOTO
U CIIMPTOBOTO pacTBopa 1IEnoun. BianmonelcTBue AUTaJoOreHalKaHoOB ¢ MarHueM U HUHKOM. [lonsatue o
METAJIOOPraHUYECKUX COEAUHEHMsX. VIcronb3oBaHHE TIalOr€HIPOUM3BOJHBIX YIJIEBOJOPOAOB B OBITY,
TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEILECTB.

DKcIiepUMEHTAIbHBIE METOABl W3YYEHHUS BEIIECTB M HMX NPEBpAIllCHHW: H3ydeHHe (PU3MUECKUX
CBOMCTB YTJIEBOAOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX PEAKIMI YIIIeBOAOPOJIOB Pa3INYHBIX KJIACCOB
(obecuBeurnBaHue OPOMHON MM MOAHOMN BOJIBI, paCTBOpA NIEpMaHraHaTa Kajlus, B3aUMOJEHCTBHE alleTUIIEHA
C aMMHa4YHbBIM pacTBOpOM okcuaa cepedpa(l)), kauecTBeHHOEe OOHapy)XeHHE YriiepojJa U BOAOpOAa B
OpPraHMYECKUX BELIECTBAX, MOJIYYEHHE 3TUJICHA U HW3YYEHHME €r0 CBOMICTB, O3HAKOMIIEHHE C KOJUIEKLUSMU
«Hedptp» u «Yromp», ¢ oOpa3lamMu IUIaCTMACC, KaydyyKOB M PE3UHBI, MOJEIHPOBAHUE MOJEKYI
YTJI€BOIOPOAOB U T'aJIOT€HIIPOU3BOHBIX YITIEBOIOPOIOB.

Kucnopoacoaepxamme oprannyeckne CoeANHEHUs.

[IpenensHble ogHOaTOMHBbIE cnupThl. CTpoeHHME MOJIEKyd (Ha HpUMepe MEeTaHoja U 3TaHoJa).
I'omonoruueckuit psn, obmias ¢opmyna, U30MepHs, HOMEHKJIaTypa W Kiaccupukanus. duznyeckue
CBOMCTBAa NpPENENbHBIX OJIHOATOMHBIX CIHUPTOB. BoOIOpOAHBIE CBS3UM MEXAY MOJEKYJaMU CIHUPTOB.
XHWMHYECKHNE CBOMCTBA: PpEaKUMM 3aMEUICHMs, JETUApaTalud, OKUCIEHMs, B3aUMOACUCTBHE C
OpPraHMYECKUMU W HEOpPraHMYeCKMMHU Kucioramu. KauecTBeHHas peakuuss Ha OJHOATOMHBIE CIHPTHI.
JlelicTBUE 3TaHOJA U METAaHOJa Ha OpraHu3M yenoBeka. Croco0bl MoSyyeHHs U IPUMEHEHHE OHOATOMHBIX
CIUPTOB.

ITpoctbie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH PU3MUECKUX U XUMHUECKUX CBOWCTB.

MHoOroaroMHble CHUPTHl — ATHJIEHIJIMKONb U TIHLEepuH. DU3ndeckrue U XUMHUYECKHE CBOMCTBA:
peakuuy 3aMeleHus], B3aUMOACHCTBUE C OPraHUYECKUMHU U HEOPraHMYECKMMM KUCJIOTaMH, Ka4eCTBEHHas
peaxiusi Ha MHOroaToMHble crupThl. [IpencraBienre o MexaHu3Me peakuidi HykKjaeo(pUIbHOTO 3aMeeHUS.
JlelicTBUe Ha opraHu3M uyenoBeka. CriocoObl MOTY4YEeHUsI M TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJCKYJBI, B3aMMHOE BIUSHUE THAPOKCOTPYIIBI W OCH30JBHOTO sIpa.
@usnueckue cBoiictBa (heHoma. OcoOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE peakiMy Ha
¢enon. TokcuuHocth Qenona. CrocoObl monayyeHuss U npumeHeHue ¢enona. denondopmanpaeruHas
cMoJIa.

KapOoHumnbHble COETUHEHUS — albJETHABl M KETOHBI. ODJIEKTPOHHOE CTPOCHHE KapOOHMIBHOU
rpymnmsl. ['omonoruueckue psasl aidbJerHI0B M KETOHOB, oOmias ¢Gopmyiia, U30MepHs U HOMEHKIATypa.
@u3nyecKre CBOMCTBA albJAETUI0B U KETOHOB. XMMUYECKHE CBOWCTBA AJIBJIETUIOB M KETOHOB: PEAKLUU
npucoenuHenus. OKUCIIEHHE albJIeru0B, KaYeCTBEHHbIC PeaKuu Ha anpAeruabl. CriocoObl MOdydYeHus: U
IIPUMEHEHHNE aJIbJETUI0B U KETOHOB.

O/HOOCHOBHBIE TIpe/ieNbHbIe KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUSI MOJIEKYN KapOOHOBBIX
kucnot. M3omepust u HomeHKiIatypa. PuU3NYecKue CBOMCTBA OJAHOOCHOBHBIX MpeAeibHBIX KapOOHOBBIX
KHUCJIOT. Boopoabie cBA3M MEXAy MOJIEKyJIaMH KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbIE
CBOMCTBA, peakuusi »TepudUKalMM, PEaKIUH C Y4acTHEM YIJIeBOJOpOoAHOro paaukana. OcoOeHHoCTH
CBOWCTB MYpaBbMHOW KHCHOTHL. [IOHSATHE O MPOU3BOJAHBIX KapOOHOBBIX KHUCIOT — CJIOXHBIX 3(]upax.
MHoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEAETbHBIX U ApOMATHYECKUX KapOOHOBBIX
KHCIIOT, UKapOOHOBBIX KHCIIOT, THIPOKCUKapOOHOBBIX KHUCIOT. IIpencraButenu BhICHIMX KapOOHOBBIX



KHUCJIOT: CTEapuHOBas, NAJbMUTHHOBAs, OJICMHOBAs, JUHONE8As, JUHOAEH06asi KUCIOThL. (CrnocoOb
MOJTyYEHHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3gupsl. ['omonoruueckuii psin, o0mas Gopmyna, n3oMepusi 1 HOMEHKIATypa. Pusndeckue
Y XMMHYECKUE CBOMCTBA: TMAPOJIN3 B KMCIION U LIEJIOYHOU cperie.

Kupsr. Ctpoenue, puzndeckne ¥ XUMUYECKHE CBOMCTBA >KUPOB: TUAPOJIN3 B KUCIOW M IIECIOYHOM
cpeae. OcoOEHHOCTH CBOMCTB JKMPOB, COJIEPKAIUUX OCTAaTKH HENpEIeNbHbIX XUPHBIX KUCIOT. JKupbsl B
IIPUPOJE.

MBpu1d KaKk coiu BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmast xapakrepucTuka yrieBojoB. Knmaccudukanus yrieBomoB (MOHO-, IU- M IOJUCAXapUIBI).
MoHocaxapuabpl: II0KO3a, (GpPyKTO3a, TajgakTo3a, puboza, nesoxcupubosa. dusnyeckue cBoicTBa U
HaxoJeHue B npupoze. orocunTe3. XMMHUUECKUE CBOMCTBA INIFOKO3bI: PEAKIIMU C y4aCTUEM CIIMPTOBBIX U
aJIbJIETUHOM IpyIIl, CIUPTOBOE M MOJOYHOKHCIOe OpokeHue. IIpuMeHeHue TIIOKO3bl, €€ 3HayeHue B
KU3ZHENEATEIIBHOCTH opraHusma. Jlucaxapuipl: caxapo3a, MajlbTO3a M JIAKTO3a. BoccTaHaBiuBaromue H
HEBOCCTaHaBIUBaOIMe Aucaxapuabl. ['maponns nucaxapunos. HaxoxxneHnue B nmpupone U NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmall, INIMKOIeH M Le/uitono3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmalna, INIMKOreHa U
neno03el. dusndeckne cBOWCTBA KpaxMaia U LIEJUIF0JIO3bl. XMMUYECKHE CBOMCTBA KpaxMaja: TUAPOIIN3,
Ka4eCTBEHHAs] PEaKnus C HOJOM. XHMMHUYECKHE CBOMCTBA IEJUTIOJIO3BL: THUIPOJIU3, IMONydeHHE >(PHPOB
1eIro103bl. IloHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCrepuMEHTAJIbHBIE METO/Ibl U3YUYEHHS BEIECTB M UX NPEBpAlllEHUIi: PacTBOPUMOCTb Pa3IUYHbIX
CIIMPTOB B BOJE, B3aMMOJCHCTBHE 3TaHOJA C HATPUEM, OKHUCIEHHE STUIOBOIO CIUpPTAa B albJIETHJ Ha
packaji€HHOM MEIHOW IPOBOJIOKE, OKHCIEHUE ATWIOBOTO CHOUpPTAa JUXPOMATOM Kaius (BO3MOXKHO
UCIOJb30BAaHUE  BHUJIEOMATEPUAIOB), KAadeCTBEHHBbIE pEAKLUUMU Ha anpleruibpl (¢ T'MIPOKCUAOM
muammuHcepeodpa(l) u runpokcunom meau(ll)), peakuus raunepuna ¢ rugpokcugom meau(ll), xumuueckue
CBOICTBAa PacTBOpa YKCYCHOH KHCIIOTBI, B3aUMOJCHUCTBUE pacTBOpa IoKo3bl ¢ ruapokcuaom meau(ll),
B3aMMOJICICTBHE KpaxMala ¢ HO/IOM, PELIeHHE SKCIIEPUMEHTANIBHBIX 3a]1a4 110 TeMaM «CIHUPThI U (PEHONBI»,
«Kap6oHoBble kKuCH0THI. CII0XKHBIE 3PUPBD».

A3oTcoaepxaliyue OpraHu4ecKkue coeJHHEeHUs.

AMHUHBI — OpraHuyYecKue NpOM3BOJHBIE amMMHaka. Kiaccuduxanus aMuHOB: anudaTHyecKue H
apoMaTHyYecKHe; MepBUYHbIE, BTOPUYHbIE U TpeTHuuHble. CTpoeHue Moiiekyl, obmas Gopmyia, u3oMepus,
HOMEHKJaTypa U (u3M4Yeckue CcBoicTBa. XHMHMUYECKOE CBOMCTBAa anu(aTHUYecKuX aMHHOB: OCHOBHBIE
CBOMCTBA, aJKWJIMPOBAaHUE, B3aUMOJACHCTBHE MEPBUYHBIX AaMHMHOB C a30TUCTOW kucioToi. Conu
QJIKWJIaMMOHMUS.

AHWINH — IpeICcTaBUTENb aMMHOB apomaTtuuyeckoro psiaa. Ctpoenue aHwivHa. B3aumHoe BiausiHHE
IpYII aTOMOB B MoJIeKyJie aHUIMHA. OCOOEHHOCTH XMMHUECKUX CBOMCTB aHUIMHA. KauecTBEHHbIE peakIuu
Ha aHwiMH. CrnocoObl MOdy4YeHHsT W NpuMeHeHue anudarnyeckux aMmuHOB. [lonydyeHue aHwiIMHA U3
HUTpOOEH3071a.

AmuHOKucnoTel. HoMenknatypa u n3omepus. OTaenbHbIE MIPEACTABUTENN (.-aMHUHOKHUCIIOT: TJIMIIVH,
anaHuH. Pu3nyeckue CBOWCTBA aMMHOKHCIIOT. XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX
OpPraHMYECKUX COEAMHEHMH, peakis MOJUKOHACHCAlMU, 00pa3oBaHNe MENTUAHON cBsA3u. buonoruueckoe
3HaUEHUE aMUHOKUCIOT. CUHTE3 ¥ TUPOJIN3 MENTUIOB.

benku kak mnpuponHsie mnonuMepsl. llepBuuHas, BTOpHYHAas W TpEeTUYHas CTPYKTypa OEIKOB.
XUMHUYECKHEe CBOMCTBA OENIKOB: TUPOIIN3, I€HATYPALUsl, KAUeCTBEHHBIE PEaKIIUU Ha OENKH.

DKcrepuMeHTAIbHbIE METO/IbI M3yUEHHS BEIIECTB U UX NMPEBpallleHUil: pacTBOpeHHEe OEIKOB B BOJE,
JieHaTypanus OeTKOB NMPH HArpEeBaHUH, I[BETHBIC PEAKIIMU Ha OCJIKM, PElIeHHe SKCIIePHUMEHTAIBHBIX 3a/1a4
10 TeMaM «A30TCoJepKalllie OPraHuYeCcKre COeIMHEHN» U «Pacrio3HaBaHWe OPraHMYeCKUX COCAMHEHUN».

BbicokomoseKkyasipHbIe COCTUHEHHUS.

OCHOBHBIE NOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, IOJUMEDP, CTPYKTYpPHOE
3B€HO, CTENEHb IOJIMMEPU3ALUHN, CpedHsAs MoJIeKyisipHas wmacca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — ITOJIMMEPHU3alUs U MOJTMKOHICHCALHS.

[Tonumepnsle Marepuansl. [lmacTmacchl  (ITOJIMATWIIEH, TOJUIPONWIEH, MOJMBUHWIXJIOPUL,
HOJUCTUPON, MOJUMETUIMETaKpUiaT, MOJUKapOOHaThl, MOJMAITHICHTepedTanar). VYTwinzauus WU
nepepaboTKa MIacTuKa.

DnacToMephl: HaTypalbHBIH KaydyK, CHHTETHYECKHE Kaydyku (OyTaaHeHOBBIH, XJIOPOIPEHOBBIH,
M30IPEHOBBIN) U CHJIMKOHBI. Pe3nHa.



Bonokna: HatypanbHble (XJIONOK, IIEPCTh, WIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHE (KApOH | JIaBCaH).

[Tomumepsl  crenuanbHOrO HazHaueHUs (TedaoH, KeBiap, SJICKTPONPOBOASIINE TOJIUMEPHI,
OnopasyiaraeMble MOJTUMEPHI).

DKcIepUMEHTAIbHBIE METO/IbI U3yYeHHs BEUIECTB U WX MPEBPALICHUN: O3HAKOMJICHHE C 00pa3laMu
MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad IO
TeMe «Pacro3HaBaHue 11aCTMAcC U BOJIOKOH.

Pacuérnele 3agaun.

Haxoxxaenne MoJeKysipHO# (pOpMyIIbl OPraHUYeCKOTO COSIMHEHHSI [0 MaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIAIIMX B €r0 COCTaB, HAXOXJCHUE MOJICKYJISPHONH (POPMysbl OPraHUYECKOro COEAUHEHHs MO Macce
(00BEéMY) TIPOAYKTOB CTOpaHUs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NMPOAYKTOB PEaKIHH H/WIIN
HCXOJHBIX BELIECTB, YCTAHOBJICHHE CTPYKTYpHOU (OpPMYJbl OPraHMYECKOTO BEIECTBA Ha OCHOBE €ro
XMMUYECKHX CBOMCTB WJIM CIOCOOOB MOJYYEHHUs, ONpPEICNICHHE JOJNM BBIXOJA MPOJIYKTa PEaKUUuu OT
TEOPETUYECKH BO3MOMXKHOTO.

MexnpeaMeTHbIe CBSI3U.

Peanuzamusi MeXmnpeaMETHBIX CBSi3ed MpU  HM3yuyeHUU opraHuueckod xumuu B 10 Kiacce
OCYILIECTBIISIETCSI 4YEpe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX MOHSTUN, TaK WM MOHITHUH,
MPUHATHIX B OTAETBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOm1re ecTeCTBEHHO-HAyYHbIC MOHATHS: SBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAIN3,
CUHTE3, Ki1accudukanus, HabloIeHue, U3MEPEeHne, SKCIIEPUMEHT, MOIENb, MOJICINPOBAHHUE.

@dusnka: Marepusi, aTroM, OJJIEKTPOH, IIPOTOH, HEWTPOH, MOJIEKYJIA, JSHEPreTUYECKUH YpPOBEHb,
BEIIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSHUE BelIecTBa, (PM3UYECKUE BEIMYMHBI, €IUHUIBI U3MEPEHUS,
CKOpPOCTb, 3HEPTUs, Macca.

buonorus: kmetka, opraHu3M, OJKocucTema, Ouocdepa, MeTabonM3M, HACIEICTBEHHOCTH,
aBTOTPO(DHBIN U TETEPOTPOPHBIN TUII TUTAHUS, OpOKEeHUE, (POTOCHHTES, AbIXaHUE, OCIIKH, YTIIEBOIbI, JKUPHI,
HYKJIEMHOBBIE KUCIIOTHI, (JEPMEHTBI.

I'eorpa¢us: mose3Hble NCKOMAaEMbIe, TOIIIUBO.

TexHosorys: nuIEeBble NPOIYKThI, OCHOBBI PAallHOHAIIBHOTO ITUTAHUS, MOIOIIME CPEACTBA, MATEPHUAIIBI
U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIAS U HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sAfep. XuMudeckuil snemeHT. M3oronsl. CTpoeHUE 3JEKTPOHHBIX 000JI0YeK
aTOMOB, KBaHTOBBIC YHCJIa. DHEPreTUUYECKHE YPOBHU U MOAYPOBHU. ATOMHBIE opOuTanu. Knaccudukanus
XUMHAYECKHX DJIEMEHTOB (S-, p-, d-, f-ajmementsl). Pacmpenenenue 371€KTPOHOB MO aTOMHBIM OpPOMTAIISIM.
DNEeKTpOHHBIE KOH(PUTYpAallUd AaTOMOB DJIEMEHTOB IMEPBOTO—YETBEPTOTO MEPHOJOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOHPUTYpAIIUH HOHOB. DJIEKTPOOTPHUIIATETHHOCTD.

[lepuonnueckuii 3akon u Ilepuoguueckas cucrema xumuueckux snemeHToB .M. MenneneeBa. CBs3b
MEePUOINYECKOr0 3aKkoHa U Ilepmoamyeckoil CUCTEMbl XMMHYECKHUX AJIEMEHTOB C COBPEMEHHOW TEOpHEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB XMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX W CJOKHBIX BEHIECTB IO TPYyIIaM M MepuojaM. 3HadeHue nepuoandeckoro 3akona .M.
MeHnpeneeBa.

Xumudeckas CBA3b. BHIOBI XMMHYECKOM CBSI3U: KOBAJICHTHAS, MOHHAS, MeTa/uIndeckas. MexaHn3Mbl
o0Opa3oBaHMsl KOBAJICHTHOW CBSI3U: OOMEHHBI ¥ JIOHOPHO-AKIENTOPHBIA. DHEprusi W JJIMHA CBS3H.
[TonsspHOCTH, HAMPABIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOMN CBA3U. KpaTtHbie cBsizu. BogopoHas CBs3b.
MexMOEeKyIIIpHBIE B3aUMOIECHCTBUS.

BaneHTHOCTh M BaJl€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b DJIEKTPOHHON CTPYKTYPBI MOJIEKYJ C HX
F€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPe COSAMHEHUH 3JIEMEHTOB BTOPOTO MEPUOA).

[IpencraBnenue 0 KOMIIJICKCHBIX COCTUHCHMAX. Cocrasn KOMIIJICKCHOT'O HOHA:
KOMIUIEKCOOOpa3oBaTeb, JIMTaH/Ibl. 3HAYCHHE KOMILUIEKCHBIX coelnHeHui. [loHsITHEe 0 KOOpIUHAIIMOHHOM
XHMHH.



BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHUS. THIBI KPUCTAJUIMYECKUX PELIETOK
(CTpYKTYp) 1 CBOMCTBA BEIIECTB.

[TonsaTne o qucnepcHeix cucremax. Mcruansie pacTtBopsl. [IpencraBieHue 0 KOJMIIOUIHBIX PACTBOPAX.
CriocoObl  BbIpaXEHHUSI KOHIIGHTpAIlMM PAcTBOPOB: MaccoBasl JOJIS BEILIECTBAa B pacTBOpE, MOJSIpHas
KOHLeHTpauus. HacbllieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI, paCTBOPUMOCTh. Kpucrammoruaparsl.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHUX BelIeCTB. TpuBHaiIbHbIE Ha3BaHUSA OTAEIbHBIX
IIPEICTaBUTENEH HEOPIraHUUECKHUX BEILIECTB.

Knaccudukanumss XUMHYECKUX peaKIMi B HEOPraHMYECKOW U OPraHMYEeCKOW XUMHHU. 3aKOH
COXPAHEHHUs MAacChl BEIIECTB; 3aKOH COXPAHEHMs M IPEBPAIICHUS 3HEPTUU NPU XMMHUECKHUX PEAKLMSIX.
TemnoBsie a3 dekTh XUMUYecKuX peakuuid. TepMoxuMuieckre ypaBHEHHUSL.

CKOpOCTh XMMHMYECKOW pEaKlUuu, €€ 3aBHUCUMOCTh OT pa3n4HbIX (akTopoB. ['oMoreHHele u
reTeporeHHsle peakunu. Katanus u kataan3aTtopsl.

OOparuMble W HeEOOpaTHUMbIE peaknud. XUMHUYECKoe paBHOBecHe. KOHCTaHTa XHUMHYECKOTO
paBHOBecus. DaKTOPBI, BIUSIOUIME HA MOJOKEHUE XMMUYECKOIO PaBHOBECHUS: TEMIIEpaTypa, JaBJIECHUE U
KOHIICHTPALMX BEIECTB, y4acTBYOMX B peakuuu. [Ipuauun Jle [larense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U ciadbie anekTponuTthl. CTenens nuccounanuu. Cpena
BOJHBIX PACTBOPOB: KHCIOTHasi, HEUTpanbHas, IienouHas. Bomopomusiii mokazatens (PH) pactBopa.
I'unponus coneit. Peakiyu noHHoro ooMeHa.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakiy. CreneHpb okucieHus. OKUCINUTENb U BOCCTAHOBUTEND.
[Iponiecchl OKHCIIEHMSI M BOCCTAHOBJIECHUS. BakHellllne OKHUCIUTENM W BOCCTAHOBUTENH. MeTon
AJIEKTPOHHOrO OajiaHca. DJIEKTPOJIN3 PaCTBOPOB U PACILJIaBOB BEILIECTB.

DOKCIEepUMEHTAIbHbIE METOAbl HM3YyYEHHUs BEIIECTB M MX IPEBpALICHUI: Pa3JI0KEHHUE MEPOKCUIA
BOJOpPOJa B NPUCYTCTBUM KaTajau3aTopa, MOJEIN KPUCTANIMYECKHX PEHIETOK, MPOBEACHUE pEaKLUi
MOHHOTO OOMEHa, OMpeAeNieHUE CpeIbl PAcTBOPOB C TOMOINBIO HHIMKATOPOB, HW3YYECHHUE BIIHUSHUS
pa3IMyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKINH U MOJIO)KEHNE XUMUYECKOTO paBHOBECHSI.

Heoprannyeckasi Xumus.

[Tonoxenne HemerauioB B Ilepmoandeckoil cucreMe xumuyeckux 3eMeHToB JI.M. Menneneesa u
0COOEHHOCTH CTpOEHMsS UX aToMoB. du3HuUEcKHe CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIoB (Ha
puMepe Kuciaopoaa, cepsl, pochopa u yriepona).

Bonopon. [Tonyyenue, puzndyeckue u XMMUUYECKHE CBOMCTBA: peaklMM ¢ METaJUIaMU U HEMeTallJlaMH,
BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ uapuabl. TOIUIMBHBIE 3JIEMEHTHI.

I"anorensl. Haxoxnaenue B mpupoje, crocoObl ModydeHusi, GU3N4Yeckue U XMMHUYECKHE CBOMCTBA.
l"anorenoBoiopoael. BaxHeime KHCIOPOJACOAEpkKAIIUNE COSAMHEHHUs TajoreHoB. JlabopaTopHblie u
MIPOMBIIIJICHHBIE CITOCOOBI MOJTyYeHHsI raJIoreHOB. [I[puMeHeHne raloreHoB U MX COeAMHEHUI.

Kucnopon, o30H. JlabopaTopHbIe M POMBILIUIEHHBIE CLIOCOOBI MOJIydyeHus Kucnopoaa. dusndeckue u
XMMHUYECKHE CBOICTBA U IPUMEHEHHUE KUCI0PO1a U 030HA. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B mpupone, CIOCOObI TONydeHHs, (PU3NUECKHE M XHMHYECKHE CBOMCTBA.
CepoBognopon, cynbdunsl. Oxeup cepoi(1V), okcun cepsi(VI). CepHucras u cepHas KUCIOTHI U UX COJIH.
OcoOeHHocTH CBOMCTB cepHOM KUCTOTHI. [IpuMeHeHne cepbl U €€ coeTMHEHUH.

Azot. HaxoxxaeHue B mpupoze, CocoObl MoaydeHus, GU3n4IecKue 1 XUMHUECKUEe CBOMCTBA. AMMHMAK,
HUATPpUABL. OKCHIBI a30Ta. A30THCTasi MU a30THAs KUCJIOTHI U WX coiu. OCOOEHHOCTH CBOMCTB a30THOM
KUCIOTHL. [IpuMeHenune a3oTa u ero coeTMHeHU. A30THBIE YI00pEHHUS.

®dochop. Haxoxnenne B mpupojne, CrocoObl MOTydeHUs, (PU3NUECKHE W XUMHUUYECKHE CBOMCTBA.
@®ochunsl u pochun. Oxcuasl Gocdopa, pochopras kucinora u e€ conu. [Ipumenenue docdopa u ero
coequHeHnil. @ocopHble yI00peHHUs.

VYraepon, HaxoXIeHHE B Mpupoae. AJuIOTponHble Moaupukanuu. Duznyeckne U XUMHYECKUE
CBOWCTBA MPOCTHIX BEIECTB, 0Opa3zoBaHHBIX yriepomoMm. Oxcua yriaepoma(ll), oxcum yrimepoma(lV),
yrojpHas KUCIOTa M e€ coyid. AKTUBUPOBAHHBIM yrousib, aacopOuus. Dymiepensl, rpadeH, yriepoaHble
HaHOTPYOKHU. [IprMeHeHre TPOCTHIX BEIIEeCTB, 00Pa30BaHHBIX YTIEPOAOM, H €T0 COSAMHEHUA.

Kpemuuii. HaxoxneHue B mpupojie, CocoObl MONXy4eHus, (U3NYecKrue M XMMUYECKHE CBOMCTBA.
Oxkcun kpemuusi(1V), kpemMHUEBasE KUCIIOTa, CUIUKATHL. [I[puMeHeHne KpeMHHS U ero coenuuennii. CTexo,
€ro MOoJy4YEHHUE, BUJIbI CTEKJIA.



[Tonoxenune meramioB B Ileproguueckoil cucreMe XMMUYECKHX 37eMeHTOB. OCOOEHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UYeK aToMOB MeTauioB. OOmue ¢dusnueckue cBoHcTBa MeTaioB. [IpumeHenue
METaJIJIOB B OBITY U TexHUKe. CIlIaBbl METAIIIIOB.

DNEKTPOXUMHYECKU P HampspkeHu MetamioB. OOmme crnocoObl MOJYy4YeHHs METaJlIoB:
THIIPOMETAIUTYPIUsl, TUPOMETAIUTYPIHs, dNeKTpoMeTautyprus. [lonstue o koppo3un metamioB. CrocoObl
3aIUTHI OT KOPPO3HUH.

OOmas xapakrepuctika MetaioB |A-rpynmel [leproanyeckoil cucTeMbl XUMHUYECKHUX 3JEMEHTOB.
Hatpuii n xanuii: nonydenue, puznyeckue U XMMHUUECKHE CBOICTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX
COCIMHECHUM.

O6bmas xapaktepuctuka metamioB |IA-rpymnmel [lepuoanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB.
Maruuil ¥ KaaplHid: oJydeHue, PU3NIecKue U XMMHUYECKUE CBOIMCTBA, MPUMEHEHHUE MPOCTHIX BEILECTB U
ux coeanHeHui. JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEeHHS.

ANIOMMHUI: TIOTy4YeHue, PU3NUecCKue U XMMUYECKHEe CBOWCTBA, MPUMEHEHUE MPOCTOrO BEIIECTBA U
€ro coeAuHEeHUW. AMQOTEepHbIE CBOWCTBA OKCHJA M THAPOKCHAA AalfOMHHHUS, THUIPOKCOKOMILIEKCHI
QITFOMUHMUSL.

OOmiasi xapakTepucTHKa MeTauioB Mmo6ouyHslx mnoarpynn (b-rpynm) Ilepuonnyeckoil cucteMsl
XUMHUYECKUX 3JIEMEHTOB.

dusnyecKkrue U XUMUYECKUE CBOWCTBA XpoMa U ero coenuHeHnil. Okcuapl u ruapokcuap xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTsl u JUXpOMAaThl, UX OKUCIUTEIbHBIE CBOICTBA. [lonydyeHure u npumMeHeHune
XpoMa.

@u3NYeCKMe M XHMHYECKHE CBOMCTBA MapraHila M €ro COoeAuHEHWi. BakHeime coeauHeHHs
mapranna(ll), mapranma(lV), mapraana(VI) u mapranna(VIl). Tlepmanranar xaausi, €ero OKHUCIUTEIbHBIC
CBOMCTBA.

dusnueckue U XMMHYECKUE CBOMCTBA jKeje3a U ero coeauHeHui. OKCUIbl, TUAPOKCUIBI U COJIH
xene3a(ll) u xxeneza(lll). [Tonyyenne u npruMeHeHue xese3a 1 ero CIIaBoOB.

du3nyeckue U XuMHYECKHUE CBOKMCTBA MEAU U €€ coeauHeHnil. [lonydueHue u npuMeHeHne MeIu u e€
COCIMHEHU.

[Munk: nonydeHue, (u3Mueckue M XUMHYECKHe CBoicTBa. AMQOTepHBIE CBOWCTBA OKCHIA H
THIPOKCH/Ia HUHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[puMeHeHre IMHKA U €r0 COeMHEHHH.

OKclepUMEHTAIbHBIE METOJIbl H3Y4YEHHUS BEIIeCTB M HX TMpEeBpaIleHUui: H3ydeHHe oOpa3loB
HEMETaJlJIOB, ropeHue cepsl, hocdopa, xKene3a, MarHus B KUCIOPOJE, U3yuyeHUe KoJuleKuuu «MeTamisl 1
CIUIaBbl», B3aUMOJICMCTBHE WIETOYHBIX M IIEJIOYHO3EMENBHBIX METAaUIOB C BOAOM  (BO3MOXKHO
UCIOJIb30BaHNE BHJIEOMATEPUAIIOB), B3aUMOICHCTBHE IIMHKA U KeJle3a C PACTBOPAMU KHUCIIOT U IIEIOYEH,
KAueCTBEHHBIE pEaKIMM Ha HEOPraHWYECKHUE AaHHWOHBI, KAaTHOH BOAOPOJAAa W KaTUOHBl METAJUIOB,
B3aMMOJICIICTBUE THJIPOKCHIOB aJIOMUHUS M IIMHKAa C pacTBOpPaMU KHUCJIOT W IIEJNO0Yel, pelieHue
SKCHEPUMEHTAIbHBIX 3ajad 1o TemaM «l anorensl», «Cepa U e€ coeauHEHUs», «A30T U (ochop u ux
COeMHEHUSY, «MeTabl [IaBHBIX MOATPYII», «MeTasuibl MOOOYHBIX MOATPYIII».

XuMHuSA U KU3Hb.

Ponp xumun B obecriedeHHH yCTOMYMBOIO pa3BUTHUS uyeroBeuyecTBa. [IoHATHE O HAy4HBIX METOJaX
MIO3HAHUSI U METOAOJIOIMM Hay4dyHOro HcciefoBaHMs. HaydHble NpUHIMIBI OpPraHU3allid XUMHYECKOIO
Mpou3BoJIcTBa. [IpoMbIlIIeHHBIE CITOCOOBI MOJIyYE€HHs BaXKHEHIIMX BEIIeCTB (Ha MpUMepe NMPOU3BOJCTBA
aMMMaKa, CEpHOM KHCJIOTHI, MeTaHona). [IpomblnuieHHbIE CHOCOOBI MOMYYEHUS METAIJIOB M CIUIABOB.
XUMUYECKOe 3arpsi3HEHUE OKpy’Karolled cpeiapl MW ero mocienctsus. Poinb xumuu B obOecriedeHHH
HHEPreTUYECcKOi 6e30MacHOCTH.

XuMmus U 370poBbe yenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia MCmosb30BaHUS JIEKAPCTBEHHBIX
npenaparoB. Pojas XUMuuM B pa3BUTHH MEIULIMHBIL.

XUMUS MHIIU: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKHU. Poib XuMuu B 00€CHeYeHHUH MHILEBOM
0€30MacHOCTH.

Kocmernueckue u napdromepusie cpenctsa. borroas xumus. [IpaBuna 6e30macHOro UCMONIb30BAHUS
IpernapaToB OBITOBOM XMMHH B TOBCEHEBHOM KU3HU.

XUMHS B CTPOUTEIHCTBE: BAXKHEHUININE CTPOUTEIIbHBIE MaTEepHAIIbI (LIEMEHT, OETOH).

XuMUS B celNbCKOM X03siicTBe. Opranndyeckue 1 MUHEpaJIbHbIE YI00pEeHHUS.

CoBpeMEHHbBIE KOHCTPYKIIMOHHBIE MaTepualbl, KpacKW, CTEKJIO, KepamMuka. Marepuanbl i
31eKTpoHUKU. HaHoTeXHOMOT M Y.



Pacué€rnpie 3amaun.

Pacuérbl: Macchl BemrecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, MacChl (00BEMA, KOTMUECTBA BEIIECTBA) MIPOAYKTOB
peaKkiuu, eclii OJHO M3 BEUIECTB MMEET IMpUMEcH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKuuu, eciii OAHO U3 BEILLECTB JAHO B BUJE PAaCTBOpa C ONPEAEIEHHON MacCOBOM JOJIEW pacTBOPEHHOTO
BEILIECTBA, MAacCCOBOM JOJIMU M MOJSIPHOW KOHUEHTPALMU BEIIECTBA B PAacTBOpE, JIOJIM BBIXOJA MPOJYKTA
peaKuu OT TEOPETUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBsI3€i MpH M3y4eHUH OOIIeH M HeopraHndeckoil xumuu B 11 kiacce
OCYILIECTBIISICTCSl 4Yepe3 HMCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHSTUN, TaK M MOHITHA,
IIPUHATHIX B OT/AEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MTOHATHS: SBJIEHUE, HAYUHBIH (DaKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAIIU3,
CHHTE3, KJIacCU(pUKAIMsI, TEPUOJUYHOCTh, HAOIIOJACHUWE, HW3MEpPEHHE, OSKCIEPUMEHT, MO/EIb,
MOJEJIMPOBAHUE.

®dusuka: marepusi, MUKPOMHUP, MAKpOMHp, aTOM, B3JEKTPOH, MPOTOH, HEUTPOH, HOH, U3OTOIBI,
PaZiOaKTUBHOCTD, MOJIEKYJa, YHEPreTHUECKU YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHHE
BELIECTBA, UJCANIbHBIN ra3, (u3nyecKrue BEIUUNHBI, €UHUIBI U3MEPEHMSI, CKOPOCTh, SHEPT U, Macca.

buonorus: kmerka, opraHu3M, SKocHcTeMa, Ouocdepa, MeTabOIM3M, MAKpO- U MHUKPOIIEMEHTHI,
O€JIKH, JKUPBI, YIIEBOJbI, HYKIEHHOBBIE KHCIOTHI, (PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEUIECTB M IOTOK
SHEPTUH B SKOCUCTEMAX.

['eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, I10JIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHonmorus: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJULypIrusi, CTPOUTEIbHBIE  MaTepHUalbl,
CEJIbCKOXO35MCTBEHHOE IIPOU3BOJICTBO, HUIIEBAs IIPOMBIIIIIEHHOCTD, bapmManeBTHUECKAs
MIPOMBILIIEHHOCTh, IPOU3BOJACTBO KOCMETHMYECKHUX MPENapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUajoB, AEKTPOHHAs MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHM A [TPOI'PAMMEI 110 XUMUHN HA YTJIYBJIEHHOM
YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

B cootBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBLIX PE3YJIbTATOB
OCBOEHHUSI TMpenMera «XHUMHS» Ha YpOBHE CpeIHEro oOImero o0pa3oBaHUs BBIACIEHBI CIEAYIOIIUE
COCTABJISIFOIIME: OCO3HAHHWE OOYYAIOIIUMHCS POCCUUCKOW TPaxTaHCKONM HWIECHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITENILHOCTH U CaMOOMPEICTICHUIO; HATMYHEe MOTHBAIIMHN K O0y4eHHIO; TOTOBHOCTh
U CHOCOOHOCTh OOYy4aroUMXcs PYKOBOACTBOBATHCS MPUHATHIMA B OOIIECTBE MpaBUIaMH M HOPMaMHU
MOBE/ICHUS;, HaJIM4Me MPAaBOCO3HAHMS, YKOJIOTHUECKON KYIbTYpHI, CIIOCOOHOCTH CTaBUThH IENU U CTPOUTH
JKHU3HCHHBIC ITJIaHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHSI) OTpaxaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATENbHON U MPAKTUUYECKOMN NeATEIbHOCTH 00yJaroInXCsl B MIPOLECCEe peanu3aluyd o0pa3oBaTeabHOM
e TEbHOCTH.

JImaHOCTHEIE PE3YIbTATEl OCBOCHHA IPEIMETA «XUMUSD OTpaxkaroT CCbOpMI/IpOBaHHOCTB OIIbITa
MO3HABATENBHON U MPAKTHUUYECKOMN MESATEIBHOCTH 00YJarOIIUXCs B MIPOIIECCEe peaiu3alud 00pa3oBaTeIbHOM
JCATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpamIaHCKOTO BOCIUTAHMS

OCO3HaHHUS 00YYalOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MPEACTABJICHUS O COLMAIbHBIX HOPMaxX U MTPaBUjIaX MEKINYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIBHOCTU MPH CO3JAaHUU yYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W TMPHHUMATh MOTHUBBI, HAMEPEHMs, JIOTHKY W apryMEHThl IPYTUX IpU
aHaJlM3e pa3jIMYHbIX BUJOB YUeOHOU NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

HEHHOCTHOI'O OTHOICHUA K UCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTCUCCTBCHHOMU XUMUHU,



YBaXEHHUS K IPOLECCY TBOpYECTBA B OOJIACTH TEOPHHM W MPAKTUYECKOTO TNPHIOKEHUS XUMHH,
OCO3HaHUS TOT0, YTO JAaHHbIE HAyKH €CThb pe3ydbTaT JUIMTEIbHBIX HAOIIOACHUM, KPOIMOTIUBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPY/a YUEHBIX U IPAaKTUKOB;

MHTEpeca U IO3HaBaTEJIbHBIX MOTHBOB B IOJYYEHHUH U MOCIEAYIOLIEM aHanu3e HHPOpMaIUu o
IIEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OLIGHHMBAaTh CUTYyallUM, CBSI3aHHbIE C XUMHUYECKHUMH SIBICHUSIMH, WU TPUHUMATDH
OCO3HaHHbIE PEIIECHUs, OPUEHTUPYSICh Ha MOPAIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJICHUE M MOCTYIKU CBOMX TOBApHILEH C MO3UUUN HPABCTBEHHBIX U
IIPaBOBBIX HOPM U € YYETOM OCO3HAHUS MTOCIEACTBUM ITOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMs IIEHHOCTEH 37J0pPOBOTO M 0€30MacHOro o0pasa KU3HU, HEOOXOIMUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DPU3HUECKOMY U ICUXUUECKOMY 3/I0POBBIO;

coOmoieHnst mpaBuil 0€30macHOro OOpaleHus C BEIeCTBAMU B OBITY, IOBCEIHEBHOW JKHM3HH, B
TPYZIOBOH AESTEIbHOCTH;

[IOHMMAaHUs LIEHHOCTH IpaBWJI HMHJIMBUIYaJIbHOTO MU KOJUIEKTMBHOI'O O€30MacHOrO IOBEACHUS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCJIEJCTBUNA M HETIPHUATHS BPEAHBIX MPHUBBIYEK (YNOTPEOICHUS aJKOTOJsl, HAPKOTHKOB,
KYpeHHUs);

5) TpyaoBOro BocnuTaHMA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEIOBATEIbCKON JAESITENbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKON U IPYrUX BUJAX JIESATEIbHOCTH;

YCTaHOBKM Ha aKTMBHOE y4acTHE B PELICHUM MPAKTUYECKUX 3a7ad COLMATbHOW HANpPaBICHHOCTH (B
pamKax CBOEro Kjacca, IIKOJIbI);

UHTEepeca K MPAaKTUYECKOMY H3YYEHHUIO MpodeccHil pa3auyHOro poja, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUHN TT0 XUMUU;

YBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHIYAJIbHOM TpaeKTOpHH o0Opa3oBaHus, Oymymiei
npodeccun M peaau3allMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEH K XMMUHU, MHTEPECOB U OTPEOHOCTEN 00111eCTBA;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTMUECKH 11€JIECO00PAa3HOr0 OTHOLIEHMSI K MPUPOJE KaK MCTOYHHUKY CYIIECTBOBAHHUS JKU3HHM Ha
3emie;

MMOHUMAaHHUS TJI00AIbHOTO XapakTepa IKOJIOTUYECKUX MPOoOJIeM, BIUSHUS SKOHOMUYECKHX MPOLECCOB
Ha COCTOSIHME NMPUPOAHOMN U COLIMAIBHOM CPEIbI;

OCO3HaHHS HEOOXOIUMOCTH HCIOJB30BaHUSA JOCTHKEHMM XUMHUU JJs pELIEHUs BOIPOCOB
palMOHAIBHOTO IPUPOAOIIOIB30BAHNUS;

AKTHUBHOTO HENPUATUS JEHCTBHM, NMPUHOCALIMX BpEI OKPYKAKOLIEH NPUPOJHON cpele, yMEHUs
MIPOTHO3UPOBATh HEOJNArONpUATHBIE JKOJOTMUYECKHE TIIOCIEACTBUS MPEANPUHUMAEMBIX JCHCTBUH H
MPeoTBPALIATh UX;

HaJIM4YUsl Pa3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHHS, SKOJIOTMYECKON KYJIBTYpbI, OIBITa JESATEIBHOCTH
9KOJIOTMUYECKOM HaIlpaBJIEHHOCTH, YMEHUSI pyKOBOJCTBOBATHCSI MU B MTO3HABATEIbHON, KOMMYHUKaTUBHOMN
U COIIMANIbHON MPAKTUKE, CIIOCOOHOCTH M YMEHUS aKTUBHO POTUBOCTOSATH UJCOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U OOLIECTBEHHOU
MIPAKTHUKU;

MOHUMAHUS CIEeNU(UKA XUMHUHM KaK HAyKHW, OCO3HaHHS €€ poiau B (OPMUPOBAHUU DPANHUOHAILHOTO
HAay4YHOTO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO MpeACTaBlIeHUS 00 OKpYy)KalollleM MHUpE KaK O €IMHCTBE
OPUPOJBl U YEJNOBEKa, B TMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M DELICHWU MpOoOJieM COXpaHEHHS
MIPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOH 3HAYMMOCTH XHMHH JUIsi COBPEMEHHOW IUBWJIM3AIMU: B e
I'YMaHHCTHYECKOM HAINpaBJICHHOCTH U BAXXHOM POJM B CO3JJaHMM HOBOI 0a3bl MaTepUaNbHON KyJIbTYpHI, B
pelieHnr Tia00anbHBIX MPOOJIEM YCTONYMBOIO PAa3BUTHUSL UYEJIOBEUYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,



MUIIEBOM M SKOJIOTMYECKOH O€30MacHOCTH, B PAa3BUTUU MEAMIMHBI, 00ECIICUEHUH YCIOBUM YCIIEIIHOTO
TPYZAa U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJ0Tr0 YjIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: IOHUMAaHMs CYLUIHOCTU METOJIOB I1O3HAHUS, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IIOJy4aeMble 3HAHMS JAJS aHAIW3a U OObACHEHMS
SBIICHUHA OKPY)KAIOIIET0O MHUPAa W MPOUCXOJAMUX B HEM HM3MEHEHUH, YMEHHS JelaTb OOOCHOBaHHbBIC
3aKJIIOYEHUs HAa OCHOBE HAyyHbIX (DAKTOB M MMEIOIIMXCA JaHHBIX C IEJIBI0 IMOJYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XMMHYECKHE 3HAHUS JUId pelIeHUus podieM B
peaJIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpEca K MO3HAHUIO, UCCIIE0BATENbCKON NEATEIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO W CaMOOOpPA30BaHMIO, K AKTHBHOMY
MIOJIyYEHUIO HOBBIX 3HAHUI 110 XUMHUU B COOTBETCTBUU C KU3HEHHBIMU IOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHBIX cepax MpodhecCHOHATBHON IeATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yjabTaTbl OCBOEHHUS MPOrpaMMbl MO0 XUMHM Ha YpPOBHE CpPEIHEro OOIIEero
00pa3oBaHusl BKIIOYAIOT:

3HaYuMble s (QOPMHPOBAHMS  MHPOBO33PEHHS  OOYYAIOUIMXCS — MEKIUCHHUILITMHAPHBIC
(MEXITpeIMETHBIC) OOIECHAYYHbIC TOHATHS, OTPAXKAIOUIME I[EIOCTHOCTh HAYYHOW KapTHHBI MHpa H
CHCHI/I(l)I/IKy MCTOAOB IMO3HAHUA, HMCIIOJL3YCMbBIX B CCTCCTBCHHBIX HayKaX (MaTepI/Iﬂ, BCIICCTBO, SHEPrusd,
SIBJICHUE, TPOIECC, CHCTEMa, HaydHbIH (aKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccIeI0BaHKNe, HAOIIOICHNE, H3MEPEHUE, SKCIIEPUMEHT U JPYTHe);

yHUBEpCaJIbHbIC y4eOHble ICWCTBHsS (IIO3HABATEIbHbIC, KOMMYHHKATHBHBIC, PpETYJISTHBHBIC),
oOecrieunBarone ¢GopMupoBaHue (DYHKIIMOHAIBHOW T'PAMOTHOCTH M COIMAJBHONW  KOMIIETEHIIMH
oOyuJaronmxcs;

CIIOCOOHOCTh OOYYAOIIMXCS UCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUCCKHE
3HaHUS M YHUBEPCAJIbHbBIC YUCOHbBIC ICHCTBUS B TIO3HABATEIILHOM U COITUAILHON TIPAKTHKE.

MeranpeameTHbie pe3yabTaThl OTPaXKaroT OBJIAJICHUE YHHUBEPCAUTbHBIMA y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS

1) 6a3oBble JIOrHYeCKHE TeiiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH U aKTYaTH3UPOBAThH MPOOIIEMy, paccMaTprBaTh €€ BCECTOPOHHE;

OTIPENIETATh IENN JeATEeIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUHU HX JOCTHKEHHS, COOTHOCHUTH
pe3yabTaThl JEATEIbHOCTH C MOCTABIEHHBIMU LESIMU;

WCIIOIB30BaTh MPHU OCBOCHUHW 3HAHMA MPUEMBI JIOTHYECKOTO MBIIUICHUS: BBIICTATh XapaKTEpPHBIC
MPU3HAKK TIOHSATUN M YCTaHABIMBAaTh MX B3aMMOCBA3b, UCIOJIB30BAaTh COOTBETCTBYIOUIME MOHSATHUS IS
O0OBSCHEHHS OTJIEIBHBIX (DAaKTOB W SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIACCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHiA,

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKTY NU3YIaeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXJeHUs (MHIYKTUBHBbIC, JEAyKTHBHBIC, [0 aHAJOTUH), BBISIBIATH
3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIIOUCHHUS;

MPUMEHSITh B TMPOIIECCE MO3HAHUS WUCIOJIb3yeMble B XHMUU CHMBOJUYECKHE (3HAKOBHIE) MOJIEIH,
peoOpa3oBhIBATh MOJICTBHBIE TPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ) DJIEMEHTa, XUMHYECKas
dbopMyIna, ypaBHEHHE XUMUYECKOW PEaKIMH — MPU PEIICHUH y4eOHBIX MO3HABATEIBHBIX U MPAKTUYCCKUX
3a/1a4, TPUMEHATh Ha3BaHHBIC MOJCIbHBIC TPEJCTABICHUS I BBIABICHUS XapaKTEPHBIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBblIe HCCIeA0BaTEIbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O MMO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHil;

dbopmynupoBaTh IENH W 3aJa4d WCCIEAOBAHUS, MCIOJIb30BaTh TOCTABJICHHBIC W CaMOCTOSITEIIBHO
chopMyITHPOBAHHBIE BOMPOCH B KAYECTBE HHCTPYMEHTA MO3HAHUS U OCHOBBI 7151 (DOPMHUPOBAHHUS TUIIOTE3BI
10 IPOBEPKE MPABHIIBHOCTU BBICKA3bIBAEMBIX CYKICHHIA;



BJIAZICTh HABbIKAMH CAMOCTOSATCIIBHOI'O IJIAHUPOBAHUA U NPOBCACHUSA YYCHUYCCKUX SKCIICPUMCHTOB,
COBEpIICHCTBOBATh yMEHHsS HaOII0aTh 3a XOAOM IIpPOIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3ynbrat, QGopMyaupoBaTh OO0OOMIEHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3yJbTaTOB
UCCIIETIOBaHMs, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoIeTaHHON padoTe;

NpUOOpeTaTh ONBIT YYEHHYECKOH HCCIIEIOBATENILCKOM W TMPOEKTHOW JAEATEIbHOCTH, INPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOATEIHHOMY IIOMCKY METOJOB PpELICHHUS MNPaKTUYECKUX 3ajad,
MPUMCHCHUIO PA3JIMYHBIX MECTOA0B IMO3HAHMA.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCSI B PAa3NUYHBIX HMCTOYHUKAX HH(pOpMany (Hay4yHO-TIOMYJISIpHAs JIUTepaTypa
XMMHUYECKOTO COJIep>KaHusl, CIpaBOYHbIE Mocolus, pecypcbl MHTepHeTa), aHaTU3UpoBaTh HH(OPMALIUIO
Pa3JIMIHBIX BUO0B u q)OpM MMpCaACTaBJICHUA, KPUTHYCCKU OLICHUBATh eé AOCTOBCPHOCTD u
HEMPOTUBOPEUNBOCTD;

(dbopMyIHpOBaTH 3aMPOCHl U MPUMEHATH Pa3IMYHBIE METO/bI MPU MOUCKE UM 0TOOpe HMH(pOpMaLuH,
HE0OXOIUMOM sl BHITIOJTHEHUST Y4EOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

pUOOPETaTh OIMBIT UCIOIB30BAHUS MHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH M Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (OpMYy mpeacTaBieHus uHpopManuu (cxemsbl, rpadukm,
yarpamMmbl, TaOJIHIIbI, PUCYHKH U JIPYTHE);

WCTIOJB30BAaTh HAYYHBIN S3BIK B KAa4eCTBE CPEIACTBA MpHU paboTe ¢ XUMHUYECKOW HH(OpMAIHEH:
NPUMEHITh MEXIpeAMeTHble ((uU3Mueckue U MaTeMaTH4eCKHe) 3HaKh U CUMBOJIBI, (POPMYJIBI,
ab0peBuaTypbl, HOMEHKJIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTIAAHOCTH.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:

3a/laBaTh BOMNPOCHI IO CYIIECTBY O0OCYXJaeMoil Tembl B XOJe JAualora W/WiM JAUCKYCCHUH,
BBICKA3bIBaTh HJIeH, (POPMYIHUPOBATH CBOM TPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS MPEIIOKCHHOM
3a1a4M;

BBICTYIIAaTh C NPE3CHTAUMEW PE3YyJbTAaTOB  IO3HABATEIBHOW  JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBE€PCTHHKAMH IIPU BBINOJHEHHMH XHUMHUYECKOTO SKCIEPUMEHTA,
MPAKTUYECKONH pabOThI IO HCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alui y4eOHOTO MPOoeKTa, U
(dbopMyTUpOBaTh BBIBOJIBI MO pe3yjIbTaTaM MPOBEIEHHBIX HUCCIEAOBAHUMN ITYyTEM COTJIACOBAHUS TMO3UIUN B
X0Jie 00CYX)IeHUs 1 00MeHa MHEHHSIMH.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO [TO3HABATEIbHYIO JEATEIbHOCTD, ONPENeNss €€
LEeJM M 33Ja4d, KOHTPOJIUPOBATh U MO Mepe HEeoOXOAMMOCTH KOPPEKTUPOBATh MpeaaraeMblil aaropuTm
NeHCTBUIM TpY BBIMIOJIHEHUU YYEOHBIX U HCCIIENOBATEeNbCKUX 3a/ay, BbIOMpaTh Haunbosee 3¢¢eKTHBHBIN
CIOCO0 MX peIIeHUs C YYETOM MOTY4YEeHHUS HOBBIX 3HAHUHN O BEIIECTBaX M XMMHUYECKUX PEaKLUsX;

OCYIIECTBISITH CAMOKOHTPOJIb JISATEIHPHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

NPEJAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ysibTaThl OCBOCHHUS MPOrPaMMbl 10 XUMHM Ha yriIyOJEHHOM YpOBHE Ha YpOBHE
CpeIHero oOmero o0pa3oBaHUs BKIIOYAIOT creruduueckue s y4eOHOro mpeameTra «XHUMHS» HaydHbIC
3HaHUS, YMEHUS U CIOCOObI AEHCTBUI MO OCBOCHHUIO, MHTEPIPETAIMUA U MPEOOPa3OBAHHUIO 3HAHHUM, BHJIBI
JESTeTBHOCTH T10 TIOJTYYCHUIO HOBOTO 3HAHUS U IPUMEHEHHIO 3HAHHWI B PAa3IIMYHBIX yYEOHBIX CHUTYAIHSX, a
TAaKIKXC B PCAJIBHBIX KMU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C xumueu. B nporpamme 1o XuMumn MnpeaAMCTHBIC
PE3YIbTAaThl NPCACTABJICHBI 110 roAaM U3Yy4CHUS.



10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA: O MeCTe W 3HAYCHUH OPraHMYeCKOW XHUMHHU B CHUCTEME
€CTECTBEHHBIX HAyK U €€ poJiu B 00eCleUeHNH YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MpobdiieM
HKOJIOTUYECKOM, PHEPreTHYECKOW M MHUINEBOH OE30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3/JaHUH HOBBIX
MaTEepUajIoB, HOBBIX HCTOYHHKOB HHEPrUH, B O0OECIEYEHHH PALMOHAIBHOTO MPHUPOAONOIB30BaHUSA, B
(GhOpMUPOBAaHUH MHUPOBO33PEHUS U OOIICH KyJIbTYyphl YEJIOBEKAa, & TAKKE IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIICHHUS K CBOEMY 3/I0POBbIO U MIPUPOIHOI Ccpejie;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOLINE IOHATUS —
XMMHUYECKHI JIEMEHT, aTOM, SIIPO M 3JIEKTPOHHAss 000J104Ka aToma, S-, P-, d-aTOMHbIE OPOUTAIH, OCHOBHOE
U BO30YXIEHHOE COCTOSIHUSI aTOMa, TMOpWAM3AlMs aTOMHBIX OpOWTanel, MOH, MOJEKYJa, BaJeHTHOCTH,
ANEKTPOOTPHULATEILHOCTh, CTEIIEHb OKHCIICHUS, XMUMHUYECKas CBS3b, MOJIb, MOJSIPHAs Macca, MOJISIPHBIH
00BEM, YITIEpOIHBIA CKeNleT, (PYHKIMOHAIbHAs TPYIIa, paJuKal, CTPYKTypHbIe GopMyibl (pa3BEPHYTHIE,
COKpalIEHHbIE, CKEIETHBIE), N30MEPUs CTPYKTYpHAasl U MPOCTPAHCTBEHHAs (reoMeTpryYecKasi, ONTU4YecKas),
M30MEpPbI, TOMOJIOTUYECKUI PsiJI, TOMOJIOTH, YIJIEBOJAOPO/Ibl, KUCIOPOA- U a30TCOJIEpKalie OpraHnYecKue
COCIMHEHHSI, MOHOMEp, TMOJUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYIISIPHBIE COCAMHEHMS; TEOpPUH,
3aKkoHBl (mepuoanueckuii 3axkoH JI. M. MenpaeneeBa, Teopusi CTpOEHUsI OpraHMYeCKUX BemecTB A. M.
BbytinepoBa, 3aKOH COXpaHEHHMsI MAacChl BEIIECTB, 3aKOH COXpPAaHEHHUS M MPEBPALCHUS DSHEPTUU MPH
XUMHAYECKHX DPEaKLHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeKale B OCHOBE MOHUMAaHHS MPUYUHHOCTU UM CHUCTEMHOCTH XHMHUYECKHUX SIBIICHH; MpPEICTaBICHUS O
MEXaHU3MaX XHMHUYECKHX pEaKUuid, TEePMOJAWHAMHYECKMX W KHHETUYECKHX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB M TPYIIIl aTOMOB B MOJEKYyJax (MHIYKTUBHBIM U ME30MEPHBIN
s dekrel, opuentanTsl | u |l poma); dakronorudeckne CBEICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH H
0€30MacHOM HUCMOJIb30BaHUU BAXHEHUIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN AEATEeIbHOCTH
9eJI0BeKa, OOIIMX HAYYHBIX MPUHIAIIAX XHMAYECKOTO TIPOU3BOJICTBA (Ha MMPUMEpE MPOU3BOICTBA METAHOJIA,
nepepaboTku HedTH);

C(OPMHPOBAHHOCTh YMEHHU: BBISBISTH XapaKTE€pPHbIE TNPU3HAKKA TOHATHH, YCTaHABIMBATH WX
B3aMMOCBSI3b, HCIOJb30BATH COOTBETCTBYIOLIME MOHATUS NMPH ONHMCAHUM COCTABa, CTPOCHMS U CBOMCTB
OPraHNYEeCKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHUIA:

WCTIOJB30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJISI COCTaBJICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BEIECTB;

COCTABIIITh yPABHEHUS XHMHUYECKHX PpEAKIUH M PACKPBIBaTh MX CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTABJIEHUS AJIEKTPOHHOIO OajlaHca 3TUX peakiMid, peakuuit
MOHHOTO OOMeHa ITyTEéM COCTABIICHHS UX IOJHBIX M COKPANIEHHBIX HOHHBIX YPaBHEHUH;

M3TOTaBJIMBATH MOJIETU MOJIEKYJI OPraHWYECKHX BEIIECTB JUIS WJUTIOCTPALMM MX XUMHUYECKOTo MU
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHMI: YCTaHABIMBATh MPUHAIICKHOCTh M3YYEHHBIX OPraHUYECKHX BEIIECTB
M0 WX COCTaBy M CTPOCHHIO K OMNpPENeNEHHOMY KIAcCy/TpyIie COSAMHEHWH, TaBaTh UM Ha3BaHHS 10
cucremarndeckoir Homenknarype (IUPAC) u mnpuBoauTh TpuUBUANbHBIE Ha3BaHWUsS Ui OTACIBHBIX
Mpe/ICTaBUTENEe OPraHUYEeCKUX BEUIeCTB (3TUJIEH, alleTHIIEH, TOJIYOJ, TJIMLEPHH, STUIECHIIUKONIb, (EeHOoM,
dbopmanbaeru, aneTanbIeru, aeToH, MypaBbUHasi KUCIIOTa, YKCYCHasl KUCIIOTa, CTeapHUHOBAs!, OJIEUHOBAs,
MAIBEMUTHHOBAS KUCIIOTHI, TJIMIIMH, AJJaHUH, MaJIbT03a, PPYKTO3a, aHWJIMH, TUBUHHI, U30MPEH, XJIOPOIPEH,
CTUPOJ U ApPYTHE);

C(OPMHPOBAHHOCTh YMEHHUS ONPENEISATh BHJ XHMHYECKOH CBSI3W B OPraHUYECKHX COCAMHEHUSIX
(KOBaJIeHTHAs! U MOHHAS CBSI3b, G- U M-CBA3b, BOJOPOIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJI0XKEHUS TEOPUH CTPOCHUSI OPraHU4YEeCKUX BemecTB A. M.
BytnepoBa 11 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUYECKHE
CBOWCTBA THUNHUYHBIX MPEACTABUTEICH pa3IMYHBIX KJIACCOB OPraHMYECKUX  BEIIECTB: AJIKAHOB,
[MKJIOAJIKAHOB, AJIKEHOB, alKaJUEHOB, AJIKNHOB, apOMaTHYECKHX YIJIEBOJOPOJOB, CIIMPTOB, alIbJETHU/IOB,
KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCTUHEHUH M aMHHOB,
aMHMHOKHCIIOT, OETIKOB, YII€BOAOB (MOHO-, IU- U IMOJUCAXapUI0B), MIUTIOCTPUPOBATH TEHETUYECKYIO CBS3b



MEXIy HUMHU YpPaBHEHUSIMH COOTBETCTBYIOLIUX XMMUUYECKHX PEAKUUNA C HMCIOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHUPOBAHHOCTh YMEHHS MOATBEPKIATh HA KOHKPETHBIX NpPHUMEpax XapakTep 3aBHCHUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCMHEHUI OT KpaTHOCTU M THUIA KOBAJECHTHOU CBS3M (G- U T-
CBSI3M), B3aHMHOT'O BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIAX;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKHU YIJIEBOJAOPOJHOTO ChIpbs (HE(TH,
MPUPOJHBII ra3, yroiib), CocoObl ero nepepadboTKU U MPaKTHYECKOe MPUMEHEHHUE MPOIYKTOB IepepaboTKy;

c(OpPMUPOBAHHOCTh BIAJACHUS CUCTEMON 3HAHHM O E€CTECTBEHHO-HAYYHBIX METOJaxX IO3HAHUS —
HAOJIOACHNU, HM3MEPEHHH, MOJCIMPOBAHUH, DSKCIIEPHUMEHTE (pEaJbHOM H MBICICHHOM) M YMEHHS
MIPUMEHSATH 3TU 3HAHMUS;

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHSATH OCHOBHBIE OTIEPALIMN MBICIIUTEIIHON AEATEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHUE, 0000IIeHEe, CUCTEMAaTU3allMIO, BBISBIICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3eH — IS
M3yYEHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIIUI;

chOpPMUPOBAHHOCTh YMEHMI: BBIBISATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUW C TIOHATUAMU H
MIPEJICTABICHUSIMU JIDYTUX €CTECTBEHHO-HAayUHbIX IPEAMETOB JUid 00Jieeé OCO3HAHHOIO IOHUMAaHMS
CYLIHOCTH MaTE€pHaJIbHOTO €IMHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS 110 OPTrAaHUYECKON XUMUHU IS
OOBSICHEHUS U IPOTHO3UPOBAHHUS SIBJICHUHN, UIMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHHIl: MPOBOJUTH PACUEThl MO XUMHUYECKUM (GOpMyllaM M YpaBHEHUSIM
XUMHAYECKHX PpEaKIHid C HUCIHOIb30BaHWEM (PHU3MUYECKMX BEMMYMH (Macca, OObEM Tra3oB, KOJIUYECTBO
BEIIECTBA), XApPAKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Pacy€Thl MO HAXOXKIACHHUIO
XUMHAYECKOH (OPMYIIbI BEUIECTBAa MO M3BECTHBHIM MACCOBBIM JIOJSIM XUMHYECKHX DJIEMEHTOB, MPOAYKTaM
CrOpaHus, TUIOTHOCTU T'a3000pa3HbIX BEIECTB;

c(OPMHPOBAHHOCT YMEHH: MPOTHO3UPOBATh, AHATM3UPOBATh W ONEHUBATH C IO3UIHNA
JKOJIOTHUECKON Oe30MacHOCTH TOCHEACTBUS OBITOBOM M TMPOU3BOACTBEHHOH ESITEIBHOCTH YeNOBEKa,
CBSI3aHHOM C MepepabOTKON BEIIECTB, HMCIOJIb30BaTh IOJYyYEHHBbIE 3HAHUS JJI NPUHSTHUS TPaMOTHBIX
pelnieHuit mpoOsieM B CUTYaIUsIX, CBI3aHHBIX C XUMHUEHH;

c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENILHO TUIAHUPOBATh U MPOBOJIUTH XUMUUYECKUN IKCIIEPUMEHT
(monmydyeHHe M W3y4YEHUE CBOWCTB OPraHWYECKHUX BEIIECTB, KAYECTBEHHBIE PEAKIMH YIJIEBOJOPOJIOB
Pa3IMYHBIX KJAcCOB M KHCIOPOJACOAEpKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHbBIX
3aJja4 MO PAclO3HaBaHMIO OPraHMYECKHX BEIIECTB) ¢ COOMIOIEHUEM IpaBHJ 0€30MacHOTO OOpalleHUus C
BELIECTBAMHU M JITAOOpaTOpHBIM O0OpynOBaHUEM, (OPMYJIUPOBATH LENb HCCIEI0BAaHUS, NPEACTABIATH B
pa3Iu4HOM opMe pe3ynbTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U OIEHUBATh X JOCTOBEPHOCTD;

c(OpPMUPOBAHHOCTh YMEHUM:

co0JIr01aTh MpaBUiIa SKOJIOTHYECKHU 11e1eCO00pa3HOro MOBEACHUS B OBITY U TPY/AOBOM J€SITEIbHOCTH B
LENAX COXPAHEHHsI CBOErO 3J0POBbsI, OKPYXKAIOIIEH NPUPOJHOW Cpelbl U JOCTHUKEHUS €€ yCTOWYHMBOIO
pa3BUTHS;

OCO3HAaBaTh OMACHOCTh TOKCUYECKOTO JIEUCTBUS HA JKUBBIE OPraHU3MBI OINPEEeIEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMAs cMbica nokazarens [1/1K;

aHAJIM3UPOBATh 1€1€CO00Pa3HOCTh MPUMEHEHUS! OPraHMYeCKHX BEIIECTB B IPOMBIIUIEHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOIICHHSI PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh YMEHUH: OCYIIECTBIISITH II€JICHANIPABICHHBIN MOMCK XUMHUYECKON MHPOpMaIUK B
pa3IMYHBIX HCTOYHHMKAX (Hay4dHas W y4yeOHO-Hay4yHas IUTEpaTypa, CpPeAcTBa MaccoBOW WH(OpMAaIUH,
WNuTepHner m apyrue), KPUTHYECKH AHAIM3UPOBATh XUMHUYECKYI0 HHGOpPMAIHIO, mepepadbarpiBath €€ u
HCIOJIb30BaTh B COOTBETCTBUHU C IIOCTABJICHHON y4eOHOH 3a/1auei.

11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XUMUsD» OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEJACTABICHUNA: O MaTepHaIbHOM €AMHCTBE MHpA, 3aKOHOMEPHOCTSIX H
MMO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE M 3HAUYEHUU XMMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJH B
o0ecreueHn yCTOMYMBOTO Pa3BUTHS, B PEIICHUH MPOOJIEM SKOJIOTHYECKOM, IHEPTreTUICCKON U MHIIECBOM
0€30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MATEpPHAIIOB, HOBBIX HMCTOYHUKOB JHEPTHH, B
o0ecrnedeHny palMoHaIbHOTO TPUPOIOTIOIL30BaHMS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYpPbI
YeJI0BEKa, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM cpee;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOMOJIAralolIUMe MOHATUS —
XMMHUYCCKHIA 3JIEMEHT, aToM, SIPO aToMa, M30TOIbI, JJIEKTPOHHAs 000J0YKa aroMa, S-, P-, d-aTOMHbIC



opOWTamM, OCHOBHOE WM BO30YXIEHHOE COCTOSHHSI aroMa, THOpHIM3alMs aTOMHBIX OpOUTalied, WOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHh OKUCIICHUS, XUMUYECKas CBA3b (KOBaJEHTHAs,
HMOHHAs, METaJUIMYECKasi, BOAOPOJHAs), KpHUCTaUIMYECKas pEIIETKa, XHUMHUYECKass peakius, pacTBOp,
3JIEKTPOJIUTHI, HEJJIEKTPOJIUTHI, JICKTPOIUTHYECKAsT JUCCOLMAIUA, CTENEHb AUCCOLMALIMHN, BOJOPOIHBIN
M0Ka3aTelb, OKUCIUTENb, BOCCTAHOBHUTEIb, TEIIOBOH 3()(hEeKT XMMUYIECKOH peakIiu, CKOPOCTh XUMHUYECKOM
peaKiuu, XUMHYECKOe paBHOBECHE; TCOPHUH W 3aKOHBI (TEOpHUsl DSIEKTPOIUTHYECKON IHCCOLMAIINU,
nepuoanueckuil 3akoH JI.JMI. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHUsS H
MPEBPAIICHUS] SHEPrud NPU XUMHUYECKHX PpEAKIUAX, 3aKOH IOCTOSHCTBA COCTaBa BELIECTB, 3aKOH
JNEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $3bIK XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE ITOHMMAaHUS NPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKHUX SIBJICHHI; COBPEMEHHBIE
IIPEJICTABJIEHNS] O CTPOCHUH BELIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HaJMOJEKYJISIPHOM YpPOBHSIX;
MPEACTABICHUSI O MEXaHMW3MaxX XUMHUYECKMX pPEakUWd, TEePMOJMHAMHUYECKUX M KHHETUYECKHUX
3aKOHOMEPHOCTSIX HMX NPOTEKaHUS, O XMMHYECKOM paBHOBECHM, PAaCTBOPAX M JAMCIIEPCHBIX CUCTEMAX;
(bakToNOrMuecKrue CBEICHUS O CBOICTBAaX, COCTaBE, MOTYYCHUH U OE30MaCHOM HCIOJIb30BAHNN BayKHEHIIINX
HEOPTraHMYECKUX BEHIECTB B OBITY M MPAKTUYECKON NEATEILHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MPUHITUIAX
XUMHUYECKOTO TPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHHM: BBISBISATH XapaKTEpPHbIC TNPU3HAKK MIOHATHH, YCTaHABIMBATh UX
B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS MPHU ONHWCAHUM HEOPTaHMYECKUX BEIIECTB M MX
IIPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHUSI HCIOJB30BaTh XMMHUUYECKYI0 CHUMBOJIMKY MJi COCTaBlieHUS (opMyll
BEIIECTB M YPAaBHEHHMI XMMHUYECKHUX peakiuii, cucremarnyeckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUs OT/ACJIbHBIX BEIIECTB;

c(OPMHPOBAHHOCTH YMEHUS ONPENIENIATh BAJICHTHOCTh M CTEIICHb OKMCIICHHUSI XUMHUYECKUX JIEMEHTOB
B COCAMHEHMSX, BHUJ XHUMHYECKOW CBS3U (KOBAJCHTHAas, WOHHAs, METaJUIMYECKas, BOJOPOJHAs), THII
KPUCTATINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCMOCTb CBOMCTB BELIIECTB OT BHJIa XUMHUECKOH CBSA3M U
TUMA KPUCTAJUIMYECKOM pEIETKH, OOMEHHBI U JIOHOPHO-AKIENTOPHBIM MEXaHU3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHUH: KJIacCU(UUMPOBATH: HEOPraHMYECKHE BEIeCTBA IO HUX COCTaBy,
XMMHMUYECKHE PEAaKIMM MO PA3NMYHBIM MIPU3HAKaM (YUCILYy U COCTaBY PEarupyroIlUX BELIECTB, TEIJIOBOMY
3¢ (deKTy peakiuuu, U3MEHEHUIO CTENEHEeH OKHMCIEHUS 3JIEMEHTOB, 0OpaTUMOCTH, YYacTHIO KaTalu3aTtopa u
JpYyTHE); CAMOCTOSTENbHO BBIOMPATh OCHOBAHUS U KPUTEPUM JUIS KIACCU(PHUKAIMKU U3Y4aeMbIX BEILECTB U
XUMHYECKUX PEAKIIU;

c(OPMHPOBAHHOCTh YMEHHSI pacKpbIBaTh CMbICI mNepuoaundeckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLTYI0, 00bSICHUTENBHYIO U IPOrHOCTHYECKYIO (DYHKIIMU;

c(OPMHPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh AEKTPOHHOE CTPOCHUE ATOMOB U MOHOB XMMHUYECKUX
3JIEMEHTOB NepBOro—4uerBéproro mnepuonoB Ilepuommueckoit cucremsl .M. MenpaeneeBa, HCHOJIb3ys
MOHSITHS <«QHEPreTHYECKUE YPOBHHY», «IHEPTeTHYECKHE IOAYPOBHM», «S-, P-, d-aTOMHBIE OpOuTaIN»,
«OCHOBHOE M BO30YX/IEHHOE dHEPreTUYECKHE COCTOSHUS aTOMa»; OOBICHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHMUYECKUX DJIEMEHTOB M UX COEIMHEHUH 10 nepuojam u rpynnam llepnoanueckoit cucremst /1.
W. MenneneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS HX AIIEKTPOHHBIX
000J104€K;

c(hOpMUPOBAHHOCTh YMEHUN: XapaKTEePU30BaTh (OMUCHIBAThH) OOIIHE XMMHYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHWUE TIE€HETHMYECKOM CBSI3M MEXIYy HEOpraHM4EeCKHUMH
BELIECTBAMU C TOMOIIbIO YPAaBHEHUIN COOTBETCTBYIOIUX XUMHUUYECKUX PEAKIIMIA;

Cc(OPMHPOBAHHOCTH YMEHHUS PACKPHIBATh CYIIHOCTh: OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHi
MOCPEACTBOM COCTaBJICHUS JJIEKTPOHHOrO OanaHca 3THX peakiuil; peakuuii MOHHOro OOMeHa MyTEéM
COCTABJICHMSI HUX IIOJIHBIX M COKpPAUIEHHBIX MOHHBIX YPaBHEHMM; pEAaKUUNW TUAPOIU3a; peaKuui
KOMILIEKCO00pa3oBaHus (Ha MPUMEPE TUAPOKCOKOMIUICKCOB ITMHKA U aTFOMUHUS );

c(OPMHPOBAHHOCTE YMEHHS OOBSCHATH 3aKOHOMEPHOCTH NPOTEKaHMUS XUMHYECKUX pEaKUui ¢
Y4ETOM HX DHEPreTUYECKUX XapaKTEPUCTUK, XAPAKTEP H3MEHEHUs CKOPOCTH XUMHUYECKOM pEaKkIuu B
3aBUCUMOCTH OT pPa3lWYHBIX (PAKTOPOB, a TAKKE XapakTep CMEIIEHUS XMMUYECKOTO PABHOBECHUS O[T
BIIMSIHUEM BHEIIHUX Bo3jaelcTBull (mpuHuun Jle Hlatense);



cOpPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHMHUYECKHE PEaKIUHU, JIekKAllUue B OCHOBE
MIPOMBIIIJICHHOTO TOJyYeHUs CEpHOM KHCIOTHI, aMMHakKa, OOIIME HayudHble NPUHIMUIBI XUMHUYECKUX
MIPOU3BOJICTB; 1I€JIECO00PAa3HOCTh MPUMEHEHHSI HEOPTaHMUECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C
TOYKH 3PEHHUSI COOTHOLLIEHHUSI PUCK-TIOJIb3A;

c(OPMHPOBAHHOCTH BJIAJCHHUS CUCTEMOM 3HAHUN O METOAAX HAYYHOTO MMO3HAHMS SBJICHUNA IPUPOIBI —
HaOII0/IeHNe, U3MEpPEeHUe, MOIEIUPOBAHUE, DKCHEPUMEHT (pealbHbIi M MBICICHHBIN), HCIOIb3YEMbIX B
€CTECTBEHHBIX HayKaX, YMEHUs IPUMEHSTh 3TU 3HAHUS MIPU IKCIIEPUMEHTAILHOM UCCIEI0BAHUH BEIIECTB U
Uis OOBSICHEHHS] XMMMYECKUX SIBICHUH, MMEIOIMIMX MECTO B MPUPOAE, MPAKTUYECKON AesITeTbHOCTU
YeJIOBEKA M B IIOBCEIHEBHOM KHU3HHU;

cOPMUPOBAHHOCTh YMEHHUSI BBISBISTH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C MOHATHAMH H
NPEJCTaBICHUAMU JAPYIrUX EeCTECTBEHHO-HAYYHBIX NpPEIMETOB i Oojiee OCO3HAHHOTO TOHMMAaHUS
MaTepualbHOr0O €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUSI IMPOBOAUTH PACUETHI: C HCIIOJIB30BAaHHEM TIOHITUNH «MaccoBas IOJIs
BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHIIEHTPAILMs»; MACChl BEIIECTBA MM 00bEMA rasza Mo M3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce WM O0BEMY OJIHOTO W3 y4YacTBYIOIIMX B PEAKIIMHM BEHIECTB; TEIJIOBOTO
sddekra peakiuu; 3HAYCHHUS BOJOPOJHOTO MOKAa3aTeNsl PAaCTBOPOB KHUCIOT U INEJIOYeH C HM3BECTHOM
CTETIEHBIO JTUCCOIMANNU; Macchl (00BEMaA, KOJMYECTBAa BEIIECTBA) MPOAYKTA PEAKLUH, €CIIM OJHO W3
HCXOJIHBIX BELIECTB JAHO B BUJE PACTBOPA C OMPEAEIEHHON MAaCCOBOM J10J1€i1 paCTBOPEHHOTO BEILIECTBA WU
JaHO B U30BITKE (MMEET MPUMECH); 10JIM BbIX0/1a IPOAYKTA PEAKIUU; OObEMHBIX OTHOILLIEHUH ra30B;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOSTENILHO TUIAHUPOBATH U MPOBOJIUTH XUMUUYECKUN HKCIIEPUMEHT
(mpoBesneHNE peakUMii HOHHOTO OOMEHa, IMOATBEPKACHHE KAaueCTBEHHOI'O COCTaBa HEOPraHMYECKHX
BEILIECTB, OIPEACIICHUE CpEeIbl PACTBOPOB BEIIECTB C IOMOIIBK) HHJIMKATOPOB, W3yYEHUE BIIUSHUSA
pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakliy, pEeUIeHHE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TEMaM
«Metamnel» u «Hemeramibl») ¢ coOMOJEeHHEM MpaBUiI OE30MACHOTO OOpalleHHs ¢ BEIIeCTBAMH U
nabopaTopHBIM 000pyI0BaHUEM, (DOPMYIUPOBATH 1€Ib MCCIIEIOBAHUS, MPEACTABIATh B pa3audHoi Gopme
pe3yabTaThl SKCIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOPMUPOBAHHOCTh yYMEHUH: COOMIOJATh TMpaBWia TOJB30BAaHUS XHUMHUYECKOW TIOCYIOM U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHHs C BEIIeCTBAMH B COOTBETCTBHHM C HWHCTPYKIUSAMH IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB, 3KOJOTHYECKH 11€JI€CO00pa3HOr0 MOBEIEHUS B OBITY U
TPYIOBOM JACATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 30pOBbs, OKPYKAMOLIECH MPUPOAHOU CPENbl U
JNOCTH)KEHHSI €€ YCTOMYMBOIO PA3BHUTHs, OCO3HABAaTh ONACHOCTh TOKCHYECKOIO JCHCTBUS Ha JKHUBBIC
OpraHu3Mbl ONPEIETEHHBIX HEOPraHUUECKUX BEIIECTB, TOHUMAas cMbIci nokazatens [T1K;

c(hOpPMHUPOBAHHOCTh YMEHUM: OCYIIECTBIISITH II€JICHANPABIECHHBIN MOMCK XUMUYECKON HH(POPMAIINH B
pa3NMYHBIX HCTOYHHMKAX (Hay4dHass W y4yeOHO-Hay4yHas JUTEparypa, CpeAcTBa MaccoBoi HWH(OpMAaIuH,
WNHTepHer m apyrue), KPUTHUYECKH aHAIM3UPOBATh XMMHUUYECKYI0 WH(}OpMmaiuioo, nepepadaTeiBaTh €€ U
UCMOJIb30BaTh B COOTBETCTBHUHU C IMIOCTABICHHON Y4eOHOM 3a/1a4ei.
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Pa3pea 4.

A30Tconepmamne OPraHunvYeCKue COCAMHECHUA

4.1 AMuHBI. AMUHOKHUCIIOTHL. benku 12 1 2 ]r?tl/tlgg'l;l/(;:\ee};jasoo ru/d 69(;‘[('50516
Hroro mo pazueny 12
Pa3znea S. BbicokoMoOJIEKYJISIPHbIE COEINHEHUS
5.1 BBICOKOMONIEKYIISIPHBIE COCIUHEHUS 6 1 ]f?tptlgg'l;llcr)rfe(;jasoo ru/d 69#6(3)518
Hroro mo pazueny 6
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME = 102 3 6
TemaTnueckoe nJaHupoBanme, 11 kaacc
KoumnuecTBo yacos DJIEeKTPOHHbIE
. HaumeHoBanme pa3geJioB M TeM (undposbie)
Ne n/n NMPOrpamMmbl Bcero Kontpoanueie  Ipaxkruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenune aroma. Ileproguueckuii 3akoH
11 u llepmognueckas cucremMa XUMHUecKux 9 ﬁgg:_l;llﬁeezzoo ru/2d dSL%)ZIfl
sneMmenToB /. 1. Mennaeneea E— :
12 Ctpoenue BemecTBa. MHorooOpaszue 11 1 bubnuoreka HOK
' BEIIIECTB https://m.edsoo.ru/2dd57f24
bubnmoreka LHOK
13 XHMHYECKHC Peakiii 19 . 3 https://m.edsoo.ru/2dd57f24
Hroro no pasneny 39
Paznen 2. Heoprannueckasi XumMus
bubnnoreka IHOK
2.1 Hemeranist 31 . 3 https://m.edsoo.ru/2dd57f24
bubnuorexa LHOK
22 Meratst 23 . 2 https://m.edsoo.ru/2dd57f24
Hroro no pasneny 54
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Pa3zpen 3. Xumus 1 ;Ku3HbL

31 MeTtoapl mO3HAHUS B XUMHU. XHUMHUI U 9 bubanoreka HOK
' JKU3HD https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

o Xumwus. Yrmyonéuueni ypoBenb. 10 xmacc/ Ily3akoB C. A., Mammmna H. B., TlomkoB B. A., AkumonepHoe obmiectBo «M3maTenbcTBO
«IIpocsemenune»

o Xumwus. YrinyOnéuuelii ypoBenb. 11 kmacc/ IlyzakoB C. A., Mamnuna H. B., IlonkoB B. A., AkumonepHoe oOmiectBo «M3naTeabcTBO
«IIpocBenienue
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