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MNOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpaMma 1o XuMuM Ha ypoBHE CpeJHero oouiero oopa3oBaHus pazpaboraHa Ha
ocHoBe @DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
®denepanumny, TpeOOBaHUH K pe3ysibTaTaM OCBOCHUS (eliepanbHOi 00pa3oBaTeIbHON IPOrpaMMBbl
cpeaaero  obmero  obpazoBanusi(POIl  COO), mpencraieHHbix B DexeparbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoir deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTelIbHbIE POrPAMMBI, 1 OCHOBHBIX MOJIOXKEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. HM3ydyenwe mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPCHIUPOBAHHOTO, MTPOGUIBLHOTO OOYy4YCHHS, MPU3BAHO
oOecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO MOJIrOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO JUIsl aJJalTallK UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLILYME, a TaKkKe
JUI IPOAOJDKEHHUs 00ydeHHsI B OpraHM3alusaX Mpo¢ecCHOHATBLHOIO 00pa3oBaHMs, B KOTOPBIX
XUMHS SBJSIETCS OJJHON M3 MPUOPUTETHBIX JUCIUIUINH.

B mnporpamme 1no XuMmMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JydaeT HOJpOoOHYI0
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu Pr'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4YeHuUsl U TpeOOBAHUM K YPOBHIO
MOJATOTOBKU BBIYCKHUKOB. CBUAETEIBCTBOM TOMY SBJSIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
IpOrpamMMoil o XUuMHM (QyHKIUU:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH oOecreynBaeT MOJyYeHUE
IPEJICTaBICHUs O LESAX, COJIEp)KaHUHU, oOlieil cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pasBUTHs 00YYAIOLIUXCS CPEJICTBAMU NpEeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpast IPEyCMAaTPUBAET  OIPEAEICHUE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuaia, KOJMYECTBEHHBIX M KAdye€CTBEHHBIX €ro XapaKTePUCTHUK; MOJAXOAOB K
(GOpMHPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJS M OLIEHKM O00pa30BaTENIbHBIX
JOCTHXKEHUI oOydaroluxcsi B paMKaX MTOrOBOM arTecTaluu B (QopMe €IUHOIo
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEIMETHOE COAEpIKaHUE, 00s13aTeNbHOE Il U3yUEeHUs
B paMKax OTHCNBHBIX  Mpo¢uiel, MpeaycMaTpUBaeT  paclpelesieHue U
CTPYKTYpUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJEpPKaTeNIbHbIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MPUMEPHOE pacrpesiesieHne y4eOHOTO BpEMEHHU, PEKOMEHIYEMOro I U3yUeHHs
OTJENEHBIX TEM;

e [peularaeT NpUMEpPHYIO MOCIE0BATEILHOCTh U3YUeHHs y4eOHOI0 MaTepralia ¢ y4éToM
JIOTMKH ITOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBS3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio Lelell W 3a7ady M3ydyeHUs INpeaMeTa Ha
yriay0ln€HHOM YpOBHE C Y4E€TOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEro
o0rmiero oOpa3oBaHus, COJAEPKATEIBHON XapaKTEPUCTUKU IUIAHUPYEMBIX pE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTeNbHON MPOrpaMMBbl CPEIHEro 00Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), & TAaKXkKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABaTEIbHbIX JEHCTBUN OO0YYalOIErocss IO OCBOEHHUIO COJCpPKAHUSA
npeaMera.

ITo BceM Ha3BaHHBIM NO3ULIMAM B IPOTpaMMe 110 XUMUU NIPEyCMOTPEHA PEEMCTBEHHOCTh

¢ 00ydyeHueM XMMHUHU Ha YPOBHE OCHOBHOTO 00IIIero o0pa3zoBaHus. 3a MpeielaMy YCTaHOBJICHHON



POrPaMMO 10 XUMHH 00sI3aTENIbHON (MHBAPUAHTHON) COCTABIISIFOIICH COAEpKAHUS YIeOHOTO
npeaMera «XuMHs O0CTaéTcsi BO3MOKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBISIONIEH, KOTOpast
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist o0ydeHusl.

B cootBerctBuuM ¢ koHuentyadbHbIMH TOJokeHUsAsMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHnnpoBaHnHOro o0yueHus Ha
YPOBHE CpeIHero 00111ero 00pa3oBaHus XMMHUsSI Ha YPOBHE yIiTyOJIEHHOTO U3YUYEeHUS HalpaBJieH Ha
peau3aIHio MPEEMCTBEHHOCTH C IMOCJIEAYIONIMM ATANOM MOTyYSHHUS XMMUYECKOT0 00pa30BaHUs
B PaMKax M3Yy4EHHMs CIIELHAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JUCLUIUIMH B By3aX U
OpraHu3alsaX CPEeAHEro NpoQecCHoHaIbHOrO 00pa3oBaHus. B 3Toii CBA3M M3yuyeHHE IpeaMeTa
«XUMHS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha PACIIMPEHHE U YIIIyOJIeHHEe TEOPETUYECKON U
NPAaKTUYECKON MOJATOTOBKH OOYYaOUIMXCS, BRIOPABUIMX ONPEACIEHHBINA Mpoduib 00ydyeHus, B
TOM 4YHCIE C TMEPCIEeKTHUBOM MOCIEIYIOMEro MOJIYyYeHHs] XUMHYECKOro oOpa3oBaHUS B
opranuzaiusax npodeccuoHanbHOro oopaszoBanus. Hapsay ¢ atum, B cBere TpedoBanuiit ®I'OC
COO k miaHMpyeMbIM pe3yiabTaTaM OCBOEHUS (enepaiabHO 00pa3oBaTeIbHONW MPOrpPaMMBbI
cpeanero oOmiero o0Opa3oBaHMs H3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TAaKXKe Ha
pelieHue 3a/1a4 BOCIUTAHUS ¥ COLIMAIIBHOTO Pa3BUTHS 00ydaromuxcs, Ha (GOpMUPOBAHHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH paloHaTu3auu y4eOHOro Tpyna u 0000MIEHHBIX
CIoco00B JEATENbHOCTH, UMEIONINX MEXIUCIUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBsitomiuMu  nipeaMeTa «XUMHUS» HAa YPOBHE YINyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbslie Kypeol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpeNIeICHNH TIOAXO0JI0B K OTOOpPY M CTPYKTYPHOH OpraHHM3alMy COJEpKAHUS ITHX KYpCOB B
mporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuyusx 6a30BOro u
yriayO0nEHHOIO YPOBHEH U3yUEHHUSI IPEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u HeopraHuyeckas
XUMUS» COCTABJIAET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OONbIIMN  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YpOBHE M3Yy4eHUs MpeaMeTa oOecrieueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACIIMPEHHs U YrIIyOJeHHs MPEACTaBICHUH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAaEMbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauueckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl ~XMMHUYECKHMX  DJEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKask CBsI3b O0OBACHSAETCS C
TOYKHU 3PEHUS SHEPreTUYECKUX U3MEHEHHUH pu e€ 00pa3oBaHUM U pa3pylIEHUH, a TAKXKe C TOUKU
3peHusl MexaHu3MoB e€ oOpa3oBaHus. M3ydyeHue TUNOB peakuii qomoyHsgeTcss GopMupoBaHueM
IpeICTaBICHUN 00 ANEKTPOXMMUYECKHX IPOLEcCcax U DJIEKTPOJIM3€ paciylaBOB U PacTBOPOB
BellecTB. B Kypce OpraHuyeckoil XMMHMU TPU PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTH
COEIMHEHUH yzensercs 0coboe BHUMAaHUE BOIPOcaM 00 3JEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIIhii.

Ocoboe 3HayeHHne UMeeT TO, YTO Ha COJepXKaHHWE KYPCOB XMUMHMHU YTIyOJIEHHOTO YpOBHS
W3Yy4YEeHUS JIJIs1 KIIACCOB OMpeeiéHHOro mpod s (TTIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 001Iel cucTeMe MpeIMETHBIX 3HAHNI) OKa3bIBAIOT BIMSHUE CMEKHBIE TPEMETHI.
Taxk, HanpuMep, B coJlep:KaHUU TpeaMeTa Il KIIacCOB XUMHUKO-(HU3UUECKOro npoduiist 6obioe
3HayeHue OynyT HUMETh 3JIeMEHTHl ydeOHoro marepuana mo obmeil xumuu. Ilpu usydenun
npeaMeTa B JaHHOM cllydae aKIeHT OyJeT ciejlaH Ha OOIIHOCTh METOJI0B MO3HAHUS, OOLIHOCTh
3aKOHOB U TEOPHUIl B XUMHUH U B (PU3KKE: aTOMHO-MOJIEKYJIsIpHAs TEOpHsl (MOJIEKYIIsIpHAs TEOPHS B
¢u3nKe), 3aKOHBI COXPAHEHMsS] MacChl W SHEPruu, 3aKOHbl TEPMOJAMHAMUKH, 3JIEKTPOJIH3a,
IIPEJICTaBIEHNS O CTPOCHHUHU BEUIECTB U JPYTOE.
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B 10 ke Bpems B coiep)KaHUU MpeaMeTa Uil KIIACCOB XUMHKO-OHOIOTUYECKOT0 TPOIIs
OonblMi yaenabHbIN Bec OyaeT UMeTh OpraHuuyeckas XuMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXHOCTB /17151 6051ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOM BXOJAAT, K IpHUMEPY, TaKue CTPYKTypHBbIE
KOMITOHEHTBI, KaK JIUMHUIbI, OCNKH, YIJIeBOABI, HYKJICHMHOBBIE KHCIOTHI M Apyrue. IIpu stom
3HAHUS O COCTaBE M CBOWCTBAaX IPEICTABUTENENH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3YYEHHS! CYIIHOCTH MPOLECCOB (DOTOCHHTE3A, IbIXaHHs], MTUIIEBAPECHUSI.

B muane ¢opMupoBaHMs OCHOB HAay4yHOIO MHUPOBO33PEHHUS, OCBOEHHUS OOLIECHAYUHBIX
METO/IOB MTO3HAHHUS U OTIBITA MPAKTHYECKOTO MPUMEHEHHS HayYHBIX 3HAHWN M3Y4YEHUE MpeaMeTa
«XuMmus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C y4eOHBIMU
npeaMeTaMu, BXOSIIIMMHU B COCTaB MPEIMETHBIX oOsacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«Matemaruka 1 uHpopMaTUKa» U «PycCKuil sI3bIK U JINTEpaTypar.

[Tpu m3yuennn ydeOHOTO mpenmera «XUMHUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OpPMHUpOBAaHHE OCHOB HAyKH XHMHH Kak oOjactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKOM JIeATENbHOCTH 4eJOBEKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOnEHHOM YpPOBHE M3y4YEHUs
npeaMeTa MpeAnoiaraeT peajin3aluio TakKuX 1eel, Kak:

e (opMupoBaHHE NPEACTABICHUN: O MAaTEPHAIHHOM EAMHCTBE MUPA, 3aKOHOMEPHOCTSX U
MI03HABAEMOCTH SIBIICHUI MIPUPOJIBI, O MECTE XHMHHU B CUCTEME €CTECTBEHHBIX HAYK H €€
BeAyllel posin B OOEClEeYeHUH YCTOWYMBOIO PA3BUTHS YEJIOBEUYECTBA: B PELICHUU
npo0JIeM HSKOJIOTUYECKOM, YHEPreTHYecKOil M MHINEBOH OE30MacHOCTH, B Pa3BHTHUHU
MEIMIUHBI, CO3/JaHMH HOBBIX MaT€pHajIOB, HOBBIX HCTOUHUKOB 3HEPTUH, B 00€CIIEYeHUU
palMoOHAIFHOTO TPUPOJIONONF30BaHUS, B (DOPMHUPOBAHUN MHUPOBO33PEHHS U OOIIEi
KYJBTYpbl 4eJIOBEKa, a TaKXKe 3KOJOIMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBIO M IPUPOIHOH cpee;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEXallUX B OCHOBE XHUMHUYECKOW COCTaBIISAIOIIEH
€CTeCTBEHHO-HAYYHOW KapTHHBI MUpa: GyHAAMEHTAIBHBIX MOHIATUH, 3aKOHOB U TEOPUI
XMUMHHU, COBPEMEHHBIX TPEACTABICHUN O CTPOSHHH BEIIECTBA HA PA3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJMHAMUYECKHX U
KAHETHYECKUX 3aKOHOMEPHOCTSX NMPOTEKAHUS XUMHUYECKUX PEAKIUH, 0 XHMUIECKOM
pPaBHOBECHHM, pPacTBOpax M JAUCHEPCHBIX cHCTeMax, 00 OOLIMX HAay4YHBIX MPHUHIMIIAX
XUMHYECKOTO TIPOU3BO/ICTBA;

e (opMmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOIO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HaHUU Ui OOBACHEHMs KJIIOYEBBIX MIEH U mpobiiem
COBPEMEHHOW XWMHH, JJIsI OOBSICHEHHS W TPOTHO3HPOBAHWS SIBJICHUH, HMEIOIIHX
€CTeCTBEHHO-HAYUHYIO MPHUPOJY; TPAaMOTHOTO pelIeHUs MpobieM, CBS3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHHWS, AaHaJIW3a W OLEHKHM C IO3WLIHHA SKOJIOTMYECKOU
0€30IaCHOCTH TOCNIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATEILHOCTH YEIOBEKa,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOACTBOM, HCITOJIb30BAaHUEM U ITepepabOTKOM BEIIECTB;

e yriyOJeHHe TpPEACTaBICHUH O HAYYHBIX METOJaX IO3HAHUs, HEOOXOTUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHNUS XUMUYECKUX
SIBIICHHUI, IMEIOIIINX MECTO B IIPUPO/IE, B MPAKTHUECKON ICATEIIEHOCTH U TIOBCETHEBHON
AKHU3HU.

B mmane peann3anuy nmepBooyYepeHBIX BOCIIUTATENBHBIX U Pa3BUBAIONINX (DYHKIIMNA IETOCTHON
CHCTEMBI cpe/iHero oO1iero o0pa3oBaHus MPU U3YUYEHUH IpeaMeTa «XUMUsS» Ha YriyOnEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTb IPUOOPETAIOT TaKKE LIEJU U 3aJjauu, KaK:

e BOCNHUTaHHE YOEKAEHHOCTH B TI03HABAEMOCTH SIBICHUH TMPHPOJBI, YBAKEHUS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKMX M TMPHUKIATHBIX MCCIEJOBAaHUN B



XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

® pa3BUTHE MOTHBAIMH K OOYYCHHIO W IMMO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUYCCKHIX IICHHOCTEH;

® Dpa3BUTHE TI03HABATCIBHBIX HWHTEPECOB, HWHTCIUIGKTYAJIbHBIX W TBOPYECKHX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHNE Yy HUX CO3HATEILHOTO OTHOLICHHS K
caMo0OOpa3OBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHOU
npoeCCHOHATLHON M OOLIECTBEHHOW JESTeIhbHOCTH, OTBETCTBCHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

e (dopMupoBaHHE YMEHWI W HaBBIKOB Pa3yMHOTO IPHPOJOINOJB30BAHMS, DPa3BUTHE
9KOJIOTUYECKON  KYJIbTYyphl, = NpUOOpPETEHWE  OmbiTa  OOMIECTBEHHO-IIOJIC3HON
AKOJIOTHYECKOU JIEATEIBHOCTH.

OO1mee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I M3YYCHUS XMUMHUU Ha YIIIYOJIEHHOM YpPOBHE
cpenHero obmiero odpaszoBanus, cocraBisieT 204 gacos: B 10 kmacce — 102 waca (3 gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEIEI0).



COILEPKAHUE OBYYEHMUSA
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMMH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKOM XHMHH, NPEICTABICHHE O MHOroo0pasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHE aroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BasienTHBIE BOBMOXKHOCTH aTOMa yriiepoja. XMMHUUYEcKasl CBS3b B OPraHUYECKUX COCIMHECHHSX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAJCHTHON
cBsi3U (0OMEHHBIN U JOHOPHO-AKIENITOPHBIN ). THUITBI IepeKpBIBaHMS AaTOMHBIX OpOHUTANEH, G- U T-
cBsa3u. OnuHapHas, ABOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIAx
opranuveckux BemecTs. I[loHsTHe 0 cBOOOAHOM panuKaie, Hykiaeo(puie u 3IeKTpodue.

Teopusi cTpoeHusi opraHudeckux coeauHeHuii A.M. bBytiepoBa U COBpeMEHHbBIE
IIPEJICTaBIEHUS O CTPYKTYPE MOJIEKYJI. 3HAUE€HUE TEOPUU CTPOEHUSI OPraHUUYECKUX COEIMHEHUM.
Monekynsapusie U CTpYKTypHble (opmysbl. CTpyKTypHble (DOpPMYJbl pa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. Ms3omepus. Buuabl wu3omepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJNEKTPOHHBbIE J(PGEKThl B MOJIEKYIaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBnenue o kiaccudukanuyu opranndeckux BemiecTs. [lonsaTue o GyHKIMOHATBLHON
rpymme. I'omonorus. ['omonoruueckue psabsl. CucremMarnueckasi HOMEHKJIATypa OpraHUYeCcKuX
coenuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHocT M KiIaccUpUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenbHo-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

DKCIEepUMEHTAIbHbIE METO/bl M3YUCHHS BEIIECTB M WX MPEBPALICHUN: 03HAKOMIICHUE C
o0Opa3laMu OpraHM4ecKuX BEIIeCTB W MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpPraHWYEeCKUX BEHIECTB MpHU HArpeBaHuu (IUJIaBJICHUE, OOYIJIMBaHWE U  TOpEHHE),
KOHCTPYUPOBAHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yraesogopoabl.

Anxanbl. ['omonorudeckuii psif ankaHoB, oOmias Gopmyrina, HOMEHKIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOINEKY/ alKaHOB, SP -THOPHAM3AIMS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XUMHYECKUE CBOMCTBA aJIKAHOB: PEAKIIMK 3aMEIIEHUs, N30MEPHU3AINH, IETHAPUPOBAHUSA,
UMKIW3alUU, TUPOJU3a, KpekuHra, ropeHus. llpencraBmeHne o MexaHU3ME peakUuil
PaIuKaIBHOTO 3aMEICHHUS.

Haxoxnenue B mpupoe. CriocoObl MOoMydeHUs U MPUMEHEHHE aJIKaHOB.

[uxnoankansl. O6mast popMyia, HOMEHKIAaTypa U uzoMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (IHUKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIJIOTICHTAaH,
LUKJIOTe€KCaH ) [UKI0anKkaHoB. CriocoObl MONy4eHHs U TPUMEHEHNE TUKII0AaIKaHOB.

Ankensl. 'oMonoru4ecKuii psi alkeHoB, 001as popMyiia, HOMEHKIATYpa. DINEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYl AalKeHOB, SP’-TMOpHAM3aIks aTOMHEIX opOuTaneii
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reoMmeTpuieckast (Iiuc-Tpanc-) nzomepus. Ouzndeckne
CBOWCTBAa aJIKEHOB. XWMHMYECKHE CBOWMCTBA: pEAKIHUHM MPHUCOCIUHEHUS, 3aMEUICHUS B O-
MOJIOKEHUE TMpU JBOMHON CBsI3M, MoOJMMepU3aluu U okucieHus. [IpaBuno MapkOBHHKOBA.
KadecTBenHbie peakiiny Ha TBOHHYIO CBA3b. CIIOCOOBI TOYYCHHS M IPUMEHEHHUE aJIKEHOB.

Ankammensl.  Kmaccudukammst — ankaaueHoB — (CONpPsDKEHHBIC,  M30JIMPOBAHHEIE,
Kymyaupoganuvie). OCOOEHHOCTH JIEKTPOHHOTO CTPOEHUS U XUMUYECKHX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 14-nmpucoenunenue. I[lomumepusainus conpspKEHHBIX aueHOB. CrocoObl
MOJTYYCHUS U IPUMEHEHHUE aJIKaNCHOB.

Anxunbl. ['oMonOrHYecKuil psii amkuHOB, 0o0mmas (GopMmyia, HOMEHKIATypa U U30MEpPHsL.
ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriaepona. Puznueckue CBOWCTBA AIKHHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOECIUHEHHMS, TUMEpPU3AalMl U TPUMEPHU3aLUU, OKUCIeHUs. KUCIOTHbIE CBOMCTBA AlKWHOB,



MMEIOIINX KOHIIEBYIO TPOMHYIO CBsI3b. KadeCTBEHHBIE PEaKIMU Ha TPOWHYIO CBs3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psia apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoJOroB: PEaKluu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [Ipeacrapnenue 06 OpHeHTHUPYIOLIEM ASHCTBUN 3aMECTUTENIEH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE AIKHIBHBIX PAJAUKaNOB, KapOOKCHIIBHOM, THIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepu3arus ctupoia. CriocoObl MoTydeHHs U MPUMEHEHUE apOMaTUYECKHUX YTIIEBOJOPOIOB.

[Tpuponusrii ra3. [lomyrasie HedTsHBIC Ta3bl. HedTh u €€ nmpoucxoxacHue. KameHHbIi
yroiib W TPOAYKTHl ero mepepaborku. CrocoObl mepepaboTKu HepTH: TEepPEeroHKa, KPEeKUHT
(TepMHUYECKHH, KaTaTUTUUYCCKUN), puGOpMHUHT, mupoau3. [IpoaykTsl mepepaboTku HedTH, HX
IPUMEHEHHE B TIPOMBIIUICHHOCTH | B OBITY.

['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIY, LHUAHOTPYMIy, aMmuHOrpymmy. [leiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO  pacTBopa wiEnoud. BzaumonelictBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [loHSATHE O MEeTalIoOpraHMYecKUX COSAMHEHHSIX.
Hcnonp30BaHne TalOTeHIPOM3BOIHBIX YTJIICBOJOPOJOB B OBITY, TEXHHKE W TpPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHMs BEIIECTB M MX IpPEBpallleHUud: H3y4YeHUE
(bu3HYECKUX CBOMCTB YIIIEBOJAOPOOB (PaCTBOPUMOCTH), KAUYECTBEHHBIX PEAKIIUI YTIIEBOJIOPOIOB
pa3IuYHBIX KJaccoB (oOeclBeurBaHME OPOMHOM WJIM MOJHOM BOJbI, pacTBOpa IEpMaHraHaTa
KaJusi, B3aUMO/JICHCTBUE alleTUIIEHAa C aMMUAYHBIM pacTBOpOM okcuja cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepoJa M BOAOPOJAa B OpPraHMYECKUX BEUIECTBAX, IOJyYEHUE HTHIIEHA U
U3y4eHHE €ro CBOICTB, O3HakomieHHEe ¢ KoyutekuusaMmu «HedTtb» u «Yroas», ¢ obpazuamu
IJIaCTMAcC, KaydykOoB M  PE3UHBl, MOJEIUPOBAHHWE  MOJEKYJT  YIJIEBOJOPOAOB U
TaJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnUpThl. CTpoeHHE MOJIEKYNl (Ha NpuUMepe MeTaHojla U
sTaHona). ['omomornyeckuit psiz, odiiast popMyia, H30Mepurs, HOMEHKIATypa U KIacCHU(pUKAIU.
@®uznyeckue CBOICTBa NPENECIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3UM MeXay
MOJIEKYJIaMH CIUPTOB. XMMHUYECKHE CBOMCTBA: PEaKINH 3aMeIlIeHus, IeTHIpaTallui, OKHCICHUS,
B3aMMOJICHCTBHE C OPraHNYECKUMHU U HEOpraHWYeCKUMU KucioTamu. KauecTBeHHas peakius Ha
OJITHOATOMHBIE CcNUPTHI. JleficTBHE 3TaHONAa WM MeTaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUs U IPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HOMeHKIaTypa 1 n3omepusi. OcCOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOMCTB.

MHOroaToOMHbIE CHOUPTHI — ATHJICHTIUKONh W TIHIEpUH. DU3NYECKHE U XUMHYECKHE
CBOMCTBa: peakluu 3aMEIIeHUs, B3aUMOJAEHWCTBHE C OPraHUYECKMMH U HEOPTaHWYECKUMU
KHCIIOTaMH, KaueCTBEHHAs Peakiusi Ha MHOTOATOMHBIE CIHUPTHL. [IpeacTraBieHne 0 MeXxaHU3MeE
peaknuii HykieouIbHOTO 3aMenieHus. [leficTBre Ha opranu3m 4enoBeka. CrocoObl MOTydeHUs
Y TIPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHHE MOJIEKYJIBI, B3aUMHOE BJIIMSIHUE THAPOKCOTPYIIIBI U OSH30IHHOTO sJIpa.
®dusnueckue cpoiictBa (heHoma. OcCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHoma. CrnocoObl MOTydYeHUS W NPUMEHEHHE (eHoa.
deHonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerHbl M KETOHbl. JEKTPOHHOE CTPOCHUE
KapOOHMIIBHOM Tpymmbl. ['OMonoruyeckue psjapl albIeTHAOB M KETOHOB, oOmias ¢opmyrna,
M30MEpPUSI M HOMEHKJarypa. PU3WYECKUEe CBOMCTBA ajbJECTUI0B M KETOHOB. XUMHYECKHE
CBOMCTBA albJETUI0OB M KETOHOB: peakuuu MpucoeAuHeHHus. OKHUCIEHUE albJIeruioB,



Ka4eCTBEHHbIE peaKkIUM Ha anpiaeruipl. CrocoObl MONydyeHHs U NPUMEHEHHUE albJIerujoB U
KETOHOB.

OnHOOCHOBHBIE IIpeesibHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMmeHkiarypa. Dusnyeckue CBOHCTBA OJHOOCHOBHBIX
IpeenbHbIX KapOOHOBBIX KUCIOT. BoopoiHbIE CBSI3M MEX Ty MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XVUMHUYECKUE CBOMCTBA: KUCIIOTHBIC CBOWMCTBA, PEAKIUsl ATePUDUKANNU, PEAKIIMH C YIaCTHEM
yIJIEBOAOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KuciaoThl. lloHsTHEe O
IPOM3BOJIHBIX KapOOHOBBIX KHCJIOT — CIOXKHBIX 3¢upax. MHOrooOpasue KapOOHOBBIX KHCIOT.
OcCOoOeHHOCTH CBOMCTB HENPEEIbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. IIpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAs, IAJIbMUTUHOBAsA, OJICMHOBAs, JUHONEB8As, JUHONIEeH08as KUCIOThL. CrocoOsbl
IIOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. 'oMonornueckuil psa, obmas (popmyina, H30MepHUs U HOMEHKJATypa.
DuU3nYECKUEe U XUMAYECKUE CBOMCTBA: TUIPOJIM3 B KUCION U LIEJOYHON CPEIE.

XKupsl. Ctpoenue, pusnyeckrue U XMMUUYECKUE CBOMCTBA YKUPOB: TMIPOJIU3 B KUCION U
me09Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
KHUCI0T. JKUphI B Ipupoze.

MBpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

OOmast xapakrepucTtuka yrieBonoB. Kiaccudukanus yriaeBofoB (MOHO-, IU- U
noJjucaxapuapl). MoHOcaxapuIbl: TIIIOKO3a, (PyKTO3a, Talakro3a, pub03a, Je30KCHprudo03a.
®duznyeckue CBONCTBA U HaX0KAeHHE B npupoje. PorocuHTe3. XMMUUECKHE CBOKWCTBA IITFOKO3bI:
pPEeaKLUH C y4aCTUEM CIIUPTOBBIX U AJIbJIETHIHOM TPYIII, CIUPTOBOE U MOJIOYHOKUCIIOE OpOXKEHHE.
[TpuMmeHeHne TIIIOKO03Bbl, €€ 3HAaYEHUE B KU3HEICATEIbHOCTH OpraiusMa. Jlucaxapusl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBarolue U HEBOCCTAHABIMBAIOUIME Aucaxapuiabl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupone u npumeHenue. [lonucaxapuasl: kpaxmain, IIIMKOTEH U
nemnono3a. CTpoeHHe MaKpOMOJIEKYJd KpaxMmana, TJMKOreHa WU Ieiulrono3bl. dusznueckue
CBOICTBa Kpaxmalla ¥ LIeJUI0JIO3bl. XMMHUYECKUE CBOMCTBA KpaxMasa: TUAPOJIN3, KaueCTBEHHAs
peakuus ¢ uoAOM. XHUMHUYECKHME CBOMCTBA LIEJUIIOJIO3bI: TUIPOJIM3, MOJIy4eHHE 3(UPOB
1euTr0103bl. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCepUMEHTAJIbHbIE METOJbl M3YyYEHUS BELIECTB W HUX IMPEBPALEHUIl: pacTBOPUMOCTh
Pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM, OKUCIIEHHE ITWIIOBOTO CIIUPTA
B QJIBJETHU]] HA PACKAIEHHON MEIHOW IPOBOJIOKE, OKHMCIEHHE JTHJIOBOTO CIHUPTA JUXPOMATOM
KaJus (BO3MOYKHO HMCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKIMK Ha albIEeTUIbI (C
ruapokcugoM auammuHcepeOpa(l) u  rumpokcumom  wmenu(ll)), peakuus riunepuHa C
ruapokcuaoM Meau(ll), xumudeckue cBoicTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa TJOKO3bl ¢ ruapokcuaom meau(ll), BzaumoneiicTBue kpaxmaia ¢ MOAOM, pelIeHHe
AKCIIEPUMEHTAIbHBIX 3aj1a4 110 TeMaM «CriupThl U GpeHombl», «KapooHoBbie kucioTel. ClloKHbIE

3pUPBD».
A30Tcofiepkalue OpraHnyeckne coeMHeHNs.
AMUHBI — OpraHM4eckue TpOM3BOJIHBIE aMMuaka. Kiaccuduxanus aMHHOB:

amnpaTHIECKUe U apOMaTHIECKHE; MEPBUYHBIE, BTOPUYHBIC W TpeTU4YHbIe. CTpOEHHE MOJIEKYII,
oOmras ¢opmyna, u3oMepus, HOMEHKIATypa U (pu3Mdeckue CBONWCTBA. XMUMHYECKOE CBOHCTBA
amnpaTUYECKNX aMHUHOB: OCHOBHBIE CBOWCTBA, AJIKWUJIMPOBAHHE, B3aMMOJICHCTBHE TMEPBUYHBIX
aMHHOB C a30THUCTOM KucnoTou. Colln anKuIaMMOHHUS.

AHWIMH — IpeCTaBUTeNIb AMUHOB apoMatuyeckoro psiaa. CTtpoeHue aHwivHa. BzaumHoe
BIUSHUE TPYII aTOMOB B MolleKyie aHuinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennsie peaknuu Ha aHWIMH. CHoCOOBI TMONMYYEHUS W TPUMEHEHHE amu(aTUuecKux
amuHOB. [lonydyeHne aHWIMHA U3 HUTPOOESH3071a.

AwmwuHOKHCTOTH. HoMeHkaTypa u uzomepusi. OTaenbHbIe TIPEICTABUTENN (l-aMHUHOKHUCIIOT:
TTIMIMH, anadud. Ou3ndeckue CBOMCTBAa aMUHOKHCIIOT. X MMHUYECKHE CBOMCTBA aMHHOKHUCIOT KaK
aM(}OTepHBIX OPraHUYECKUX COCTUHCHHM, pEaKIHsl MOJUKOHIEH AN, 00pa30BaHKE METHIHON
cBsi3u. buonornyeckoe 3HaueHne aMUHOKHUCIIOT. CUHTE3 U TUAPOIU3 MENTUIOB.



benku kak npupoansie noaumepsl. [lepBuunas, BropuyHas U TpeTUYHAs CTPYKTYpa OENKOB.
XUMHYECKUE CBOMCTBA OEITKOB: TUAPOIIN3, IEHATYpAIHs, KAYeCTBEHHBIC PEaKLIMU Ha OEIIKH.

DKCrHepUMEHTAIbHBIE METOAbl W3YYEHHs BELIECTB M HMX IMPEBPAlLlEHUIl: pacTBOpEHUE
OenKOB B BOJIE, IGHATYypalusl OCTKOB NpPU HAarpeBaHWH, L[BETHBIC PEaKIUN Ha OCJIKH, pelIeHHE
SKCIIEPUMEHTANIBHBIX 3a7lad M0 TeMaM «A30TcojepiKalllie OpraHMYecKUe COEIUHEHUS» U
«Pacro3HaBaHue OPraHM4eCKUX COCTUHEHUID.

BbicokomosieKy IsipHbIE COeTUHEHHUS].

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeaHsAs MoyeKyaspHass macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

[Tonumepubie Matepuansl. [LnactMaccs (MOMUATUIICH, TOTUIPONIIIEH, TOJIMBUHUIXIIOPU,
HOJUCTHPOJ, TOTMMETHIMETaKpUIaT, TOTUKapOOHATHI, MOMUATUICHTEpedTaNIaT). Y TUIN3AHS U
nepepaboTKa IIacTuKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHUHTETHYECKHE Kaydyyku (OyTalueHOBBIH,
XJIOPOIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bosokna: HaTypanbHble (XJIOINOK, IIEPCTh, IMIEIK), NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl cienanbHOrO Ha3HaueHus (TeIoH, KeBap, AEKTPONPOBOASIIUE TOTUMEDPHI,
OuopaziaraeMble MOJIUMEPHI).

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX MPEBpAIllEHU: 03HAKOMIIEHUE C
oOpa3laMu TNPUPOIAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIIaCTMAacC, Kay4dyyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue MJIACTMACC U BOJIOKOH».

PacuérHrble 3amaumn.

Haxoxnenne MonekyisipHOi (hOpMyIIbl OPraHMYECKOTO COSTMHEHHS TI0 MACCOBBIM JIOJISIM
9JIEMEHTOB, BXOJAIIUX B €0 COCTaB, HAXOXXICHHE MOJEKYISAPHOU (HOPMYIbI OPraHHYECKOTO
COoeIMHEeHMS 110 Macce (00BEMY) TPOIYKTOB CTOPaHUs, 110 KOJIMYECTBY BEIleCTBA (Macce, 00bEMY)
MPOAYKTOB PEAaKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAaHOBIEHHE CTPYKTYpHOU (opmyrbl
OpPraHMYECKOI0 BEUIeCTBAa Ha OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJIy4YEHHS,
OIIpECIICHUE JI0JIM BBIXOZA MPOIYKTa PEAKLIUN OT TEOPETUYECKH BO3MOMXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanms MeXNpeaMEeTHBIX CBS3€H MpU M3y4eHHHM opraHuuyeckoid xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HCHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaKk U
MOHSTUHN, TPUHSITHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIE TOHATHA: SIBICHHUE, HAy4YHBIH (akT, THIOTE3a, TEOpus,
3aKOH, aHalM3, CHUHTE3, KiaccU(pUKalusg, HaOJI0JeHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEIIb,
MO/ICJINPOBAHUE.

®usuka: marepus, aTroM, JJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YPOBEHb, BEIIECTBO, TEJI0, 0OBEM, arperarHoe COCTOSIHHUE BEIIeCTBa, (PU3MUECKUE BETUYMHBI,
€MHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

Buosnorus: kinerka, opranusM, ’3KocucTema, ouochepa, MeTabosn3M, HACIEeICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUI TUTaHUSA, OpoXeHUe, (OTOCUHTE3, NbIXaHHE, OCJKH,
YTJIEBOJIBI, )KUPBI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hple UCKOMAaEMble, TOTINBO.

TexHOIOTHs: MUILEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUs, MOIOIIIME CPE/ICTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUYECKHX BOJIOKOH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXONOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMeTa « X UMHs» Ha YPOBHE CPEeTHET0 00I1ero 00pa3oBaHusl BbIIEICHBI
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CICMYIONINE COCTaBISAIONIME: OCO3HAHWE OOYYAIOIIUMHCS  POCCHMCKON  TpaKIaHCKOU
UJEHTUYHOCTHU, TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTHU W CaMOOIPEACIICHUIO;
HaJM4Yhe MOTHBAllMM K  OOYYCHHIO; TOTOBHOCTH W  CIIOCOOHOCTh  OOYyYaroIIUXCs
pyKOBO[[CTBOBaTbCSI HpI/IHSITbIMI/I B OGH.[GCTBG HpaBI/IJIaMI/I 158 HOpMaMI/I IIOBCACHUS, HAJIU4YUC
MIPaBOCO3HAHUS, PKOJIOTHYECKON KYJIBTYPHI, CIIOCOOHOCTh CTABHTh IIEJIM U CTPOUTH KU3HCHHBIC
IIJIAHBI.

JlngHOCTHBIC pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKAIT cPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON U TIPAKTHUYECKOM NEATEILHOCTH 00YUaIOIUXCsl B MPOIIECCe peann3aiun
00pa3zoBaTeNbHON AEATEIHHOCTH.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUSD» OTPaxaroT cHOopMUPOBAHHOCTH
OTIBITA TIO3HABATEIILHON M MPAKTUYECKON JACSITSIHPHOCTH O0YYArOIIMXCS B MIPOIIECCE Pealh3aIiun
00pa3oBarebHON JeSTEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

HpeIlCTaBJIeHI/ISI 0 COIHAJIIBHBIX HOpMaX nu HpaBI/IJIaX MCKIIMYHOCTHBIX OTHOHIGHI/Iﬁ B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMCCTHOﬁ TBOp‘ICCKOﬁ NCATCIIBHOCTHU HpI/I CO3JaHNN y‘I€6HI)IX HpOGKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BBIMOJHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI JPYIHX
[IPU aHAJIKM3E Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOILIEGHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIUI0 OTEYECTBEHHOU
XVAMMUU,;

YBa)XEHHSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPHIIOKEHHUS
XUMHUHU, OCO3HaHHUs]A TOIo, 4YTO [JdaHHBLIC HaYKI/I €CThb pesyanaT JJINTCIIBbHBIX H&6J’IIO]:[CHI/II\/’I,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/Ja YYEHBIX U MMPAKTHKOB;

WHTEpECa M TI03HABATEJIBHBIX MOTHBOB B TIOJYyYEHHU U TIOCIEAYIOIIEM aHallu3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlHH, CBA3aHHBIE C XUMHUYECKUMH SIBICHUSMU, U TPUHUMATH
OCO3HAHHBIC pGHIGHI/IH, OpI/IeHTI/Ip}IﬂCL Ha MOpa.TII)HO-HpaBCTBGHHI)Ie HOpMI)I U IE€HHOCTH,

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJACHHE U TOCTYNKH CBOMX TOBApHUINEH C MO3HUIMN
HpaBCTBeHHI)IX 158 HpaBOBBIX HOpM nucC y‘léTOM OCO3HaHUusA HOCJ'IGI[CTBI/Iﬁ HOCTYHKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/10pOBOro M Oe3o0macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

cOOIOIEHNsT TIPaBWJI O€30MaCHOTO OOpaIIeHHs] C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYIOBOU IS TEIHHOCTH;

IIOHUMAHHSA IICHHOCTU HpaBI/IJ'I I/IH)II/IBI/IJIyaJ'II)HOFO U KOJIJICKTUBHOTO 6630HaCHOFO
MOBEJICHUS B CUTYaIUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCJIEJACTBUI M HENPUATHS BPEIHBIX NPHUBBIYEK (YHMOTPEOJIEHUS aIKOTOoJIs,
HApKOTHUKOB, KYPEHUS);

5) Tpy10BOrO BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATENBbCKONW JESTEIbHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JCATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHEe B PEIICHWH MPAKTUYECKUX 3aJad COIHAIbHOMI
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IMIKOJIbI);

MHTEpeca K MPAKTUYSCKOMY H3YYCHHUIO MPOQECCHil pa3IuvHOrO poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHHS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXX€HUs K TPYAY, JIIOASAM TpyZAa U pe3ybTaTaM TPYI0BOU NEATEIBHOCTH;
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TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHIAMBUAYAIbHON TPAaCKTOPHH 00pa30oBaHusl, Oynyen
npodeccuu 1 peanu3anuid COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YIETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11€JIeCO00pa3HOT0 OTHOILIEHUS K MPUPOJAE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJIOTHYECKUX MpoOieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMAIIBHOM CPEIbL;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIb30BAHUS JOCTUKEHUN XUMUH ISl PEIICHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOTO HENPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEl OKpYXarollel HmpUpoaHOIl cpele,
YMEHUSI MPOTHO3UPOBATH HEOJATONPUATHBIE SKOJIOTUYECKUE MOCIEACTBUSL MPEATPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYPhI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO03HABATEIILHON, KOMMYHUKATUBHOHN M COIMABHON MIPAKTHKE, CIIOCOOHOCTH M YMCHHSI aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMo(poouu;

7) HUEHHOCTH HAYYHOI'O MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
00LIECTBEHHON IIPAKTHUKHY;

MOHMMAHUA CHEIU(PUKA XMMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YENOBEKa, B MO3HAHUU NPUPOIHBIX 3aKOHOMEPHOCTEH U
petieHun mpo0IeM COXpaHeHHUs! TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0OCO0O0M 3HAYMMOCTH XUMHH 7S COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHWU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, B PEIICHUH TI00ANBHBIX TPOOJIEM YCTOHYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOIA,
OHEPreTUYECKOM, THUIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
o0ecreyeHny yCIOBU yCIEUTHOTO TPyAa M SKOJIOTHUECKH KOM(MOPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH MCIOJL30BATh MOMydyaeMble 3HAHUS TS
aHajan3a U OOBSICHEHHUS SBICHUU OKPYXAIOIIEro MHUpa W MPOUCXOISIIIUX B HEM H3MEHECHHM,
YMEHHUsI 1eJ1aTh 000CHOBAaHHbBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA [Tl peUIeHHs TpoOiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOMN A TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJYY€HHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEeOHOCTSMU,

MHTEpeca K 0COOCHHOCTSM TPYZAa B Pa3IMUHBIX cdepax nmpodeccrnoHalbHOM e TeNbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pPe3ynbTaThl OCBOEHUS IMPOrpaMMBbl 110 XMMHUU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHUs BKITFOYAOT:

3HayuMble U1l (POPMUPOBAHUS MHPOBO33pEHUS OOYHYAIOIIUXCS MEXIUCHUIUITMHAPHBIE
(MeXMpeIMETHbIC) OOLICHAYYHBIC TIOHSATHUS, OTPAKAIOIIHME [IEIOCTHOCTh HAYYHOH KapTHHBI MHpa
n cneumi)m(y MCTOOOB IMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BCIIECTBO,
DHEprus, sIBICHUE, MPOIeCcC, CUCTEMa, HAYYHBIH (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, KCCIIECI0BaHKE, HAOIIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);
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yHHUBEpcajbHble  y4yeOHble  JeHcTBUS  (TMO3HaBaTejbHblE,  KOMMYHUKAaTHUBHEIE,
peryisaTuBHbBIE), oOecneunBaonie (GOpMUpOBaHHE (YHKIMOHAIBHOM T'PaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYaroIINXCs;

CHOCOOHOCTh ~ OOYYaIOIIUXCS  HMCIOJNB30BaTh  OCBOCHHBIE  MEXKIUCHUIUITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOU U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPaXKalOT OBJIAJCHHE YHHUBEPCAIbHBIMU Yy4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (POPMYJTIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTpEAeNATh LEIH JeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUU HX JOCTUKEHHUS,
COOTHOCUTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LENSMU;

UCIIONIb30BaTh MpPHU OCBOCHMM 3HAHUNW MPHUEMBI JIOTMUECKOTO MBILIUICHUS: BBIICIATh
XapakTepHble TMPHU3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIINE NOHATUS JUIsI OObSICHEHUS OTJENbHBIX (DAKTOB U SBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UTS KJIacCH(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIIHIA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMHU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTUBOPEUHs B PACCMATPUBAEMBIX SBIICHUAX, (OPMYITUPOBATH BBHIBOABI U
3aKJIF0YEHUS;

INPUMEHSTh B MPOIECCEe MO3HAHUS HCIOIb3yeMble B XMMHUHM CHMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMu4ueckas (GopMylia, ypaBHEHHE XHUMHUECKOM peakiuu — TMpU PEIIeHUHd Y4eOHBIX
MI03HABATENBHBIX U MPAKTHUECKUX 33/1a4, IPUMEHITh Ha3BaHHbBIE MOJICITbHBIE MTPEICTABICHHS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINI;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHHSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHBIE BOMPOCHl B KAUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBbIX CYXJICHU;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOAOM Ipoliecca, CaMOCTOSTEIbHO
IPOrHO3UPOBATh €ro pe3ynbTaT, (popMynaHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJIETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBATENIbCKOM M TPOEKTHOH JeATeNbHOCTH,
MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHHS
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B MIO3HAHMS.

3) padora ¢ undgopmanmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHaAJTM3UPOBATh MH()OPMAINIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dopMynUpoBaTh 3ampOChl M TNPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHCKE U O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJIHEHUS YUe€OHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INIHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);
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UCIIONIb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpoOpManueil: MPUMEHATh MEXKIpeIMeTHbIe ((U3UYEeCKHe M MaTeMaTHYecKue) 3HAKU H
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJINYECKHUE CPEICTBA HATJISTHOCTH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXTaeMOM TeMbI B XOJC TUAIOTA U/UITH TUCKYCCHH,
BBICKA3bIBaTh UIeU, GOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOW pabdoThl MO HCCIEIOBAHUIO CBOMCTB H3Y4YaeMbIX BEIIECTB,
peanu3zanuu y9eOHOro TMPOEKTa, W (POPMYIHPOBATH BBIBOJBI IO PE3yiIbTaTaM IMPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHN B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

CaMOCTOSITENILHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENBHYIO JEATEIHHOCTb,
ompenenss e€ eI W 33aJadd, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii arOpUTM JCUCTBUN NPU BHIMOJHEHHHM YY4EOHBIX M HCCIIEIOBATEIbCKUX 3a7ad,
BBIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX PEeIIeHHs C YyY4ETOM MOJydeHHs] HOBBIX 3HAHUN O
BEIECTBaX U XUMUUYECKUX PEaKLIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb JI€ATEIHHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

MNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOTPAMMBI IO XMMUU Ha YriayOJIEHHOM ypOBHE Ha
YPOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAOT CHEHU(PUYESCKHE Ui y4eOHOTro mpeaMera
«XUMHS» HaydHblE 3HAHUSA, YMEHHS U CHOCOOBI JIEHCTBUUM IO OCBOEHUIO, MUHTEPIPETAINH U
peoOpa30BaHUI0 3HAHUM, BUJIbI JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO
3HAHMA B Pa3MUHBIX Y4EeOHBIX CUTYallUSX, a TaKKe B PEANbHBIX >KU3HEHHBIX CHUTYallMsX,
CBSI3aHHBIX C XUMHEM.

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs») OTPaKaroT:

c(OpMUPOBAHHOCTH MPE/ICTABICHUI: 0 MECTE U 3HAYEHUH OPraHMUYECKON XMMHUH B CCTEME
€CTECTBEHHBIX HAayK U €€ poyii B 00ecTeYeHNH YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA B PEIICHUN
npo0JieM SKOJIOTHUECKOH, YJHEPTeTUYECKON M MUIIEBOM 0€30MacHOCTH, B PA3BUTUU MEIHUIINHBI,
CO3JJaHUU HOBBIX MaTEPHAIOB, HOBBIX MCTOYHHKOB SHEPIHH, B OOCCICUCHHH PAIIMOHAIBLHOTO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYyphl UeJIOBEKa, a TAKKE
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpesie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
TOHSITHS — XAMHYECKUI JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs 000JI0YKa aToma, S-, P-, 0-aTOMHbIC
opOUTaNM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS aTOMa, THOPUAM3AINS aTOMHBIX OpOUTAlIeH,
MOH, MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
CBsI3b, MOJTb, MOJIIPHASI MAcCa, MOJIIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, (PYHKIIMOHAIbHAS TPYIIA,
pangukan, CTpyKTypHbie (opmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIC), W30MEpHs
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (F€OMETPHUECKast, ONTUYECKasi), U30MEPhI, TOMOJIOTHUECKUN
psil, TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOA- M a30TCOAepkallie OpraHU4eCKHe COEAMHEHMS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYIISIPHBIE COCAMHEHUS; TEOPUH, 3aKOHbI
(nepuonuyeckuii 3akoH J[. V1. MenzeneeBa, Teopusi CTpOCHUS OpraHMYECKHUX BemecTB A. M.
BbytnepoBa, 3aK0H COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MTPEBPAIICHUS SHEPTUU PU
XUMUYECKUX PEAKITUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMA SI3BIK XUMUU, MHUPOBO33PEHUYECCKHE
3HAHMS, JIeXKAIIMe B OCHOBE MOHUMAHUS MPUYUHHOCTH M CUCTEMHOCTH XMUMHUYECKUX SBIICHUMH;
MPEACTABICHUSI O MEXaHW3MaX XHUMHYECKUX PEaKIUid, TEPMOAMHAMUYECKUX U KUHETUUECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AMMHOM BIIMSIHUU aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIax
(MHAYKTUBHBIN 1 Me3oMepHbIi 2 dexTrl, opuenTanTsl | u | pona); dbakromornueckne cBeaeHUS
O CBOMCTBaX, COCTaBe, MOJTYYCHUH U OE30MAaCHOM HCIIOJIb30BAHUU BAKHEUIIUX OPTaHUYECKHX
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BEIIECTB B OBITY M IPAKTUYECKON JAEATEIBHOCTH YENIOBEKa, OOLIMX Hay4YHbIX HPUHIUMIAX
XUMHUYECKOT'0 TIPOU3BOJICTBA (Ha MPUMEpE MPOU3BOJICTBA METAHOIIA, TIEpepadOTKU HePTH);

c(OPMHUPOBAHHOCTb YMEHUM: BBISABIIATH XapaKTE€pHbIe IPU3HAKU MOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTABA, CTPOEHUS U
CBOMCTB OpPraHWYECKHX COECTMHEHUIA;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEIIECTB;

COCTaBJIATh YPABHEHUS XUMHUECKUX PEAKLUI U paCKPbIBaTh UX CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OajaHca 3TUX PEaKIHid,
peakuuii HOHHOro 0OMEeHa MYTEM COCTaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB U1 WJUIIOCTpAlMM  HX
XMMHYECKOI'0 ¥ IPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUuYeCKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPEeAeNEHHOMY KJIacCy/TpyIilie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAIHHBIC HA3BAHUS
JUIsl OTAENbHBIX MIPEICTaBUTENENH OPraHMUeCKUX BEIIECTB (ITUIICH, alleTUJIEH, TOJIyO, TIULEPHH,
ATHJICHIIIUKOJIb, (EHO, (POpMAIIBIETH I, alleTaIbJIeT U], allETOH, MypaBbUHAs KUCIIOTa, YKCYCHAs
KHCJIOTa, CTEapUHOBAs, OJIEMHOBAs, MAJbMUTHHOBAs KHCIOTHI, TJHMIMH, ajlaHWH, MajbTO3a,
$pyKTO3a, aHWIINH, IUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHUS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBAA3b, G- U M-CBSA3b, BOAOPOHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHS INPUMEHATh IOJOXKEHHUS TEOPUH CTPOEHUS OPraHMYECKUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTEINEH PA3IMYHbIX KJIACCOB OPTraHNYECKUX BEIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIHCAXaPUJIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKLHUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAAThb Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYeCKUX COEAMHEHUH OT KpaTHOCTH M TUIA
KOBAJIEHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAJIEHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaxX
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHMH, MOJICIMPOBAHUM, SKCIIEpUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
IIPUYNHHO-CJIEICTBEHHBIX CBA3EH — /JI U3yUEHUS CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIU;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISITH B3aUMOCBSI3b XUMHUUECKHUX 3HAHUH C MOHSTUSIMH U
NpPEICTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAYYHbIX IpeAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepualibHOIO €AMHCTBA MHUpPA, UCIOJIH30BAaTh CHCTEMHbIE 3HAHMS IO
OpPraHUYeCcKOl XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-
HAy4YHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmyram u
YPaBHEHMSIM XUMHUYECKUX pEaKLHil C MCIOJIb30BaHMEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
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pacuéThl O HAXOXKJICHUI0O XUMHUYECKON (hOopMyIbl BeliecTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX JJIEMEHTOB, MTPOyKTaM CTOpPaHUs, INIOTHOCTH ra3000pa3HbIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3HULIUN
HKOJIOTHYECKOM 0€30MacHOCTH MOCHEACTBUS OBITOBOM W IMPOM3BOACTBEHHON JESTEIBHOCTU
YeJloBeKa, CBSI3aHHOM C MepepabOTKOW BEIIEeCTB, HCIONb30BaTh IMOJNYYCHHbIC 3HAHUS IS
NPHUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMHUCIH;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSITENIbHO IUJIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIOJTyYeHUE W U3yYEHUE CBOMCTB OPraHMYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKITUU
YIIIEBOIOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAIIUX OPTaHUYECKUX BEILECTB, PEIICHHE
HKCIEPUMEHTAIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTAaHUYECKUX BEIIECTB) C COOJIIOICHHEM MPaBHIT
0e3omacHOTO OOpalleHusi ¢ BEIIeCTBAaMU M JabOpaTOPHBIM 000pyAOBaHHEM, (HOPMYIUPOBATH
[eNb HWCCICNOBAHUS, TMPEACTABIATh B pa3IuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c¢(OpMUPOBAHHOCTh YMEHUI:

coOnroaaTh IMpaBWiia IKOJIOTUYECKU IIeIeCO00pa3HOro MOBEIEHUs B OBITY M TPYAOBOMH
JEeSITeTPHOCTH B LEISIX COXPAHEHHUS CBOETO 370POBbs, OKPY)KAIOLIEH NPUPOAHON Cpensl U
JTOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHUYECKOTO JCWCTBHUS HA JKUBBIC OPraHU3MBbI OMPEICIIEHHBIX
OpraHMYECKUX BEIIEeCTB, MOHUMas cMbIch nokazatens [TJK;

AHAIM3UPOBATh  IEIECOO0PA3HOCTh  NPUMEHEHHS  OPTaHMYECKUX  BEHIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYLIECTBISATH IEJICHANPABICHHBIA MOUCK XUMHUYECKOM
uH(pOpMallMi B Pa3IMYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uWHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHUYCCKH aHATM3UPOBATH XUMHUYCCKYIO
uH(popMallrIo, repepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTABIIEHHOW y4eOHOI
3a/1a4uen.
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