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y4eOHOM 3a1aueil.

MNOACHUTEJIBHAS 3AIINCKA

Paboyas nmporpamMMa o XMMHUH Ha YpOBHE CpeHEro o01iero o0pa3oBaHus pazpadoraHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanuny, TpebOBaHUM K pe3yabTaTaM 0CBOeHUA defepanbHOi 00pa3oBaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpazoBanus(POIl  COO), mnpencraBiaeHHbIX B DenepalibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom KoHuemniuu mpernogaBaHus
yueObHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENIbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha nepuon 10 2025 roga» (Pacmopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTOo oOpaszoBanusi ywamuxcs 10-11 kmaccoB. WM3yudeHuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEeHIUPOBAHHOTO, NPOPUIBHOTO OO0Yy4YeHHs, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHUKOB IIKOJBI,
HEOOXOIUMYIO JUISl aJJanTallK UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU B COLILYME, a TaKkKe
JUISL TIPOJIOJKEHUSI OOy4YeHUsl B OpraHM3alusax MpodeccHoHaIbHOTO 00pa30BaHUs, B KOTOPbIX
XUMHUS SBJSIETCS OJHON M3 IPUOPUTETHBIX AUCHUTUIHMH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOTy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUMN K YPOBHIO
MOJTOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SIBJISIOTCS CIEAYIOLIUE BBIMOJIHSIEMbIC
POrpaMMOii 0 XUMHUHU (YHKITUH:

¢ uHPOPMANMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH oOecreynBaeT MOJyYeHUE
IIPEJICTaBICHUs O LEsIX, COJIEp)KaHUHU, oOLIell cTpaTernu OOy4eHMsI, BOCIIUTAHUS U
pa3BUTHS OOyYarOUIMXCA CPEACTBAMM MpPEIMeTa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

®  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT  OIpeJlesIeHuE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MarepHuaia, KOJUYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(OpMUPOBAHUIO COAEPKATEILHON OCHOBBI KOHTPOJISI U OIEHKH OOpa30BaTEIbHBIX
JOCTHXKEHUI oOydaroluxcsi B paMKaX HMTOrOBOM arTecTalud B (QopMe €IUHOIo
roCyJapCTBEHHOT'O 3K3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COAECpKAHKE, 003aTEIbHOE IS U3YyUCHUS
B paMKax OTHEJNbHBIX  Mpoduiel, MpeaycMaTpuUBaeT  paclpelesieHue U
CTPYKTYpUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOTo ISl U3Y4eHUs
OTJIENBbHBIX TEM;

e [peuIaraeT NpUMEpPHYIO MOCIE0BATEILHOCTh U3YUeHHs y4eOHOr0 MaTepralia ¢ y4éToM
JIOTMKH [TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 HMHTEpIpEeTaluIo Iefiell W 3aJad H3y4eHus IpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETO
o0rmiero oOpa3oBaHus, COJAEPKATEIBHON XapaKTEPUCTUKU IUIAHUPYEMBIX pEe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPETHEro o0Imero oOpa3oBaHUs



(JIMYHOCTHBIX, METAPEAMETHBIX, IPEAMETHBIX), & TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX JIEMCTBUI OOYYalomIErocss IO OCBOCHHUIO COJCPKAHUSA
npeaMera.

ITo BceM Ha3BaHHBIM NO3MLIMAM B IPOrpaMMe 110 XMMHUU NIPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydyeHueM XMMHUU Ha YPOBHE OCHOBHOIO 00I1Iero 00pa3zoBaHus. 3a IpeJielaMy YCTaHOBJIEHHON
MPOrPaMMO 10 XMUMHH 00sI3aTEIBbHON (MHBApUAHTHOW) COCTABJISIONICH coAep)aHus Y4eOHOTO
npeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BHIOOpA €ro BapuaTHUBHON COCTAaBIIAIONICH, KOTOpast
JIOJDKHA OIIPEJEIIATHCS B COOTBETCTBUU C HAIIPABICHUEM KOHKPETHOIO Npoduist o0ydeHus.

B cootBerctBuuM ¢ koHuenrtyaibHbIMU TOJOXeHUAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YIITyOJEHHOTO U3YUEHUs HAPaBJICH Ha
peanu3almio MIPEEMCTBEHHOCTH C IOCIIEAYIOIIUM 3TAIIOM MOJYyYeHHsI XUMUYECKOT0 00pa30BaHMs
B paMKax U3y4eHMsl CHELHUAIbHBIX €CTECTBEHHO-HAYUYHBIX U XUMHUECKUX JUCLUILIMH B By3axX U
OpraHu3alusaX CPeAHEro NpoQecCHnoHaIbHOr0 00pa3oBaHus. B 3Toii CBA3M M3yuyeHHE TpeaMeTa
«XUMHUS» OPUEHTHUPOBAHO IIPEUMYILECTBEHHO Ha PACUIMPEHUE U YIIyOJIeHUEe TEOPETUUECKON U
IPAaKTUYECKON MOJArOTOBKM OOY4YarOUIMXCs, BBIOPABUIMX ONpeAeiIEHHbIH Mpoduib 00ydyeHus, B
TOM 4YHCI€ C TIEpPCHEeKTUBON IOCIEAYIOIIEro IOJyYeHUsI XUMHUYECKOro oO0pa3oBaHUs B
opraam3anusax npodeccnoHaaprHOro oopazosanusi. Hapsay ¢ atum, B cBere TpedoBanmii ®I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHONW MPOrpaMMbI
cpeaHero oOmiero o0Opa3oBaHHs H3yueHHMeE IpeaMeTa «XHMHS» OPUEHTHUPOBAHO TaKXkKe Ha
peleHne 3a/1a4 BOCIUTAHUS U COLIMATIBHOIO Pa3BUTHs 00ydaroluxcs, Ha (OpMHUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIM3AUN y4eOHOTO TpyAa M 000OMIEHHBIX
CIO0CO0O0B JEATENILHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnstomuMu npeaMera «XUMUsS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YeHMs SIBISIOTCS
yriyonéHuble Kypebl — «Opranudeckas XxuMus» u «OOmas u Heopranudeckas xumus». [lpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alM COAEp)KaHUS 3TUX KYpCOB B
porpaMMe Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss @PI'OC COO o paznuuusx 0a30BOro u
yIIIyON€HHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHoBy cozaepxaHusi KypcoB «OpraHundeckas xumusi» u «OOmas u HeopraHuueckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEIMETHBIX 3HAHUM M YMEHUI, OTHOCAIIMXCS K Oa30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUUM IOJIydaeT OMNpEJesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonplmMi  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS W YIriyOJeHHs NMPEeACTaBIEHUNW O CTPOESHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHMs PEaKLMH, PacCCMaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuoguieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABIECHUSIX O CTPOEHUH aToMa. XUMHUYECKas CBsI3b OOBICHSETCS C
TOYKHU 3PEHUS SHEPreTUYECKUX U3MEHEHHUH pu e€ 00pa3oBaHUM U pa3pylIEHUH, a TAKXKe C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JONOJIHsEeTCs (POPMUPOBAHHEM
MpEJICTaBICHUH 00 AJIEKTPOXMMHUYECKUX Mpoleccax M 3JEKTPOJIM3€ pacIulaBOB U pPacTBOPOB
BellecTB. B Kypce OpraHMyeckoil XMMHMU TPU PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTH
COEIMHEHUH yzaensercs 0coboe BHUMAaHUE BOIPOcaM 00 3JEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM
BIIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEAKIIU.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYpCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
W3YYCHUS JIJIs1 KIIACCOB ONpeAenEHHOro mpod s (TIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JOTIOTHEHUH K O0IIel CUCTeMe MPEeIMETHBIX 3HAHWN ) OKA3bIBAIOT BIMSIHUE CMEXHBIC TTPEIMETHI.
Taxk, HanpuMep, B coJiep:KaHUU IpeaMeTa sl KIacCOB XUMHUKO-(U3HUECKOTo npoduiist 60Jb110e
3HayeHue OyIyT MMETh 3JIEMEHThl y4eOHOro marepuana o obmed xumuu. [Ipu uzyueHumn
npeaMeTa B JAHHOM CIIydae akLEeHT OyAeT cleliaH Ha OOLUTHOCTh METOAOB IMO3HAHUS, OOIIHOCTb
3aKOHOB ¥ TEOPU B XUMUU U B (U3HKE: AaTOMHO-MOJIEKYIISIpHAs TeOpHst (MOJIEKYJISIpHAS TEOPHS B
¢dusnKe), 3aKOHBI COXPAHEHMsS] MAacChl W SHEPruu, 3aKOHbI TEPMOJAMHAMUKH, 3JIEKTPOJIH3a,
MIPEACTABIICHHS O CTPOCHHUH BEIIECTB U IPYTO€.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIAaCCOB XUMHUKO-OHOIOTUYECKOTO TPOhHIIs
OombIIMIA yACTBHBIA Bec OyIeT UMETh OpraHWYEeCKas XUMUsS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOWM BXOJSAT, K MPUMEPY, TaKhe CTPYKTypHbIE
KOMITOHEHTBI, KaK JIMIHJbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3y4EHUs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHMUSI, TUILEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4EOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMeTHBIX o0nactell «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Ipu u3ydeHun yueOHOrO mpeaMera «XHUMHUs» Ha YriyOJIEHHOM YpOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM YpOBHE), 3agadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMUPOBAHHE OCHOB HAyKM XHUMHH KakK 00JIacTH
COBPEMEHHOI'O €CTECTBO3HAHHUSA, IPAKTUYECKON JIE€ATEIbHOCTH YEJIOBEKA W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
IIpeAMETa MPEAIOJIAracT Pean3alyIo TaKUX LeJeH, KaK:

e (opmupoBaHue NMpPEACTABICHUN: O MaTepUATHHOM €IMHCTBE MHUPa, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €&
BeJylleil poin B 00eCleueHUH YCTOWYMBOTO Pa3BUTHS UYEIOBEUECTBA: B PEIICHUU
npo0JieM HKOJIOTMYECKOM, SHEepPreTHYeckol W THINEeBOM O€30MacHOCTH, B Pa3BUTUU
MEUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAIOB, HOBBIX HICTOYHHUKOB YHEPTHH, B 00€CIICUCHU N
PAlMOHATILHOTO MPHUPOAONOIB30BaHus, B (OPMUPOBAHUU MHUPOBO33PEHMS] U OOLIeH
KYJIbTYphl 4YelOBEKa, a TakKe SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpeLE;

® OCBOCHHME CHCTEMBl 3HAHMH, JIKAIIUX B OCHOBE XUMHUYECKON COCTABISAIONUICH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpa: (yHIaMEHTAIbHBIX TOHITHIA, 3aKOHOB U TEOPUI
XHUMHH, COBPEMEHHBIX MPEJICTABICHUA O CTPOSHWU BEIIECTBAa HA PAa3HBIX YPOBHSIX —
aTOMHOM, HWOHHO-MOJIEKYJSIPHOM, HAJAMOJIEKYJISIPHOM, O TEPMOJAMHAMHUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XMMHUUYECKUX PEeakluid, 0 XUMUYECKOM
paBHOBECHH, PACTBOpaX M AMCIEPCHBIX CHUCTeMaX, 00 OOIMIMX HayYHBIX MPUHIUIIAX
XUMHYECKOTO MTPOU3BOICTBA;

e (QopmupoBaHue y 0OyYarOImIMXCS OCO3HAHHOTO IIOHMMaHHS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XUMWYECKMX 3HAHWHA I OOBSCHEHHS KIIOYEBBIX HACH u mpoliem
COBPEMEHHOW XWMHUU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 TPHUPOAY; TPAMOTHOTO peIIeHHs] MpoOIeM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATEIFHOCTH YEIOBEKa,
CBS3aHHOM ¢ XUMHUYECKUM IPOU3BOACTBOM, HCIIOJIBb30BaHUEM U I1€PEPAOOTKOM BEILIECTB;
yriiyOjieHHe NpEeACTaBICHUH O Hay4yHbIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHUs] YMEHUH OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHNS XMMUYECKUX
ABJICHUH, IMEIOIUX MECTO B IIPUPOJE, B IPAKTHUECKOMN JEATEIBHOCTH U IOBCEAHEBHON
YKU3HU.

B nnane peanusannu nepBooYepeHbIX BOCIUTATEIBHBIX U PA3BUBAIONINX (DYHKIIMNA IETOCTHON
CUCTEMBI CpeIHEro 00I1Iero o0pa3oBaHus MPU U3YUYECHUHU MpeAMeTa «XUMUS» Ha YIIyOnEéHHOM
YPOBHE 0CO0YI0 aKTyaJIbHOCTh MPUOOPETAIOT TaKKUE LIEIH U 33]]a4l, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B TIIO3HABAEMOCTH SBICHUN MPUPOJBI, YBAXKCHHS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKMX M NPUKIATHBIX MCCIEJOBAHUN B
XUMHHU, (POPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3sBUTHE MOTHBAIMM K OOYyYEHHMIO M IO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00IEUEIOBEUECKUX [IEHHOCTEH;

pa3sBUTHE  TIO3HABATENIBHBIX WHTEPECOB, HHTEIUIEKTYaJlbHBIX U TBOPYECKHX
criocoOHocTe o0yyaromuxcs, (POPMUPOBAHUE Yy HUX CO3HATEIIBHOTO OTHOLIEHUS K
caMOOOpa30BaHUI0 U HENPEpPhIBHOMY OOpa30BaHMIO KAaK YCJIOBUIO YCHEIIHOH
MpoECCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e )KU3HU;

(dbopMUpOBaHHE YMEHHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIB30BAHUS, Pa3BUTUE
HKOJIOTMYECKON  KyJIbTypbl,  NPUOOpPETEHHE  OIbITa  OOIECTBEHHO-TIOJIE3HON
9KOJIOTUYECKOH eSATETbHOCTH.

OO01iee 4YUCIIO YacoB, MPEIYCMOTPEHHBIX MJIs M3y4eHUS XUMHUH Ha YriayOJIeHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HEZIeNo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHUYECKUX COECIUHEHMII.

DNEKTPOHHOE CTPOEHUE aroMmMa YIJepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHHSL.
BaneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHHUSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (0OMEHHBIN U JOHOPHO-AKIETITOPHBIN ). THUITBI IEpeKpBIBAaHMS AaTOMHBIX OpOHTANCH, G- U T-
cBsa3u. OnuHapHas, ABOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBSA3EH B MOJICKYJIAx
opraHuueckux BemiecTs. [lonstue o cBOOOIHOM paauKaie, HyKJIeo(uiie u AeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJl. 3HAaUEHUE TEOPUU CTPOCHUS OPTraHUYECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUIOB:
pa3BépHyTas, COKpall€HHas, cKeinerHas. M3omepus. Buael wn3omepuu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(QEeKThl B MONEKyJIax OpraHMYeCKHUX COeIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBnenue o kinaccudukanuu opranndeckux Bemiects. [lonsTre o GyHKIIMOHATBLHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHMYeCKUX
coequuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICIBHBIX MPEACTABUTEIICH.

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

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepuaiaMHM Ha UX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonornyeckuil psj ankaHoB, oOuiast Gpopmyna, HOMEHKIATypa U U30MEpHsl.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKJIA3AUY, TUPOJIU3a, KpeKuHra, ropeHus. llpencraBieHne o0 MexaHU3ME peakUUd
PaIUKAIBHOIO 3aMEILECHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOINAH, HUKIOOyTaH) U OOBIYHBIX (IIMKJIONEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonornyeckuii ps ankeHoB, o0mias Gopmyina, HOMEHKIATYpa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AalKeHOB, SP>-TMOPUAM3AIMA aTOMHBIX OpbuTaneit
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) uzoMmepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHS B -
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIOCOOBI NOTYUYEHUS M IPUMEHEHHE AIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupoganusvie). OCOOEHHOCTH MIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMCTB COMPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoeaunenue. Ilonumepusanus conpsikEHHbIX JUeHOB. CrocoObl
MOJIyYEHUS] U IPUMEHEHUE aJIKaJNEHOB.

Ankunbl. ["'oMonorudeckuil psii ankuHOB, oOmas Gopmyia, HOMEHKIATypa U U30MEpHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepojga. dusmyeckue CBOICTBA aNKMHOB. XWMHUYECKHE CBOMCTBA: pPEaKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKHUHOB,
UMEIOLINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEeHHBIE peakIMHM Ha TPOiHYIO CBsA3b. CrocoObI
MOJIYYSHUS! U IPUMEHEHUE AIIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30II1a.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J7a W €ro roMoJOroB: PEaKiuu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YIJIEBOJOPOJHOM pafHKalle, PEaKIUU MPUCOSAUHEHHUS,
OKHCIIEHHE TOMOJIOTOB OeH3oua. [IpencraBienne 06 OpUEHTHPYIOIIEM JACHCTBIH 3aMECTHTENEH B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PAIUKAIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTy4YEeHNs U IPUMEHEHUE apOMATUYECKUX YIIIEBOIOPO/IOB.

[Mpuponnsiii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojib U OPOAYKTHI ero mnepepadotku. CrnocoObl mepepaboTku HePTH: NMEperoHKa, KPeKUHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopmuHr, nupoiu3. [Ipogykrsr nepepabotku HedTH, UX
MIPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaAJOTCHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakuuu 3amenieHus
rajoreHa Ha TUJIPOKCOTpYIIy, HUTPOrPYIIy, LUAHOTPYIIy, amMuHOrpymnmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa Miénoud. BzaumonelicTBue
JUTaJIOTEHAIIKAHOB C MarHueM M LMHKOM. lIoHATHE O MeTalJIoOpraHu4eCcKHX COECTUHEHUSX.
Hcnonp30BaHre TallOTEHIIPOM3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHKE M TPU CHHTE3E
OpPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
(bu3HYECKUX CBOMCTB YIIIEBOAOPOOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEaKIUil YIIIEBOIOPOIOB
pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OpPOMHOW WM MOJHOW BOJBI, pacTBOpa MepMaHraHaTa
KaJusi, B3aUMOJICHCTBUE alleTUIIEHa C aMMHUAYHBIM pacTBOpOM okcuja cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepoJa U BOAOPOJAa B OpPraHMYECKUX BEUIECTBAX, IOJyYEHUE HTHIIEHA U
W3y4eHUE €ro CBOWCTB, O3HakomiieHHE ¢ KoJuiekuusmu «Hedts» m «Yromp», ¢ obpasmamu
IJIacTMacc, KaydykOoB U  pPE3UHbl, MOJEIMPOBAHHE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
TaJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OAHOATOMHBIE CHUPTHL. CTpoeHHe MoJieKyn (Ha NpUMEpe MeTaHoJia U
sTanona). ['omonornyeckuit psia, obmias popmyna, H30Mepus, HOMEHKJIATypa U KIacCU(PUKAIIUS.
®u3nyeckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CIUPTOB. XMMHUECKHE CBOMCTBA: PEaKIMy 3aMEeIlIeHNUs, IeTUApaTalii, OKUCICHHUS,
B3aMMOJICICTBHE C OPraHWYECKUMU U HEOpraHUYeCKUMHU KHucioTamMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CHUpTHL. JleiicTBHE AITaHONA W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIYYEHHUS] U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIaTypa U u3omepusi. OCOOEHHOCTH (PU3UUECKUX U XUMHUYECKUX
CBOJNCTB.

MHoOroaToOMHbl€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJACHCTBHE C OPraHUYECKMMH W HEOPTaHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAs peakiusi Ha MHOToaTOMHble cnupThl. [IpencraBienue o MexaHu3Me
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IIPUMEHEHUE MHOI'OATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCoOOCHHOCTH XMMHYECKHX CBOMCTB (eHona. KauecTBeHHBIC
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psaapl aiabAEeTHA0B M KETOHOB, obmias dopmyia,
M30MEpPUS M HOMEHKJarypa. PU3MYECKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIC peakluu Ha anpiaeruapl. CrocoObl MOMyueHUs M MPUMEHEHUE albJeru0oB U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
npeeIbHBIX KAPOOHOBBIX KUCIOT. BogmopoaHbIe CBsI3U MEXKIy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius dTepuduKauu, peakuu ¢ y4acTueM
YIII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbMHOW KHCIOTHL. [loHATHE O
IIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CJIOXHBIX 3¢pupax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHUCIOT, AUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'oMonornueckuit psa, obmas Gopmyina, H30MepHsi 1 HOMEHKJIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpefe.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTaTKU HEMPEAeNbHbIX KUPHbIX
KucnoT. JKupel B mpupoe.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyicaxapuasl). MoHocaxapuapl: TJHOKo3a, (GpyKTO3a, Tajakros3a, pubo3a, Ie30KCHpHOO03a.
duznyeckue CBONCTBA U HaxX0xAeHHE B npupoje. PorocuHTe3. XMMUUECKHE CBOKWCTBA MITFOKO3bI:
PEAKIMHU C yYaCTHEM CIIUPTOBBIX U alIbJECTHIHOM IPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOKEHHE.
[TprmeHeHue TII0KO03bl, €€ 3HaUCHHE B KU3HEJEATEIIbHOCTH opranusma. Jlucaxapuasl: caxaposa,
MaibTO3a M JaKTo3a. BoccTaHaBnuBaronue U HEBOCCTaHABIMBAIOIINE Aucaxapuiabl. ['naponus
nucaxapuaoB. Haxoxaenue B mpupone u npumeHenne. [lonmcaxapuasl: KpaxMan, TIUKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa MW ILe/uirono3bl. dusnueckue
CBOICTBa Kpaxmalia U LIeJUII0JIO3bl. XHMHUYEeCKHEe CBOMCTBA KpaxMaia: THAPOIIN3, KaueCTBEHHAs
peakiusi ¢ HMOAOM. XHMHYECKHE CBOWCTBAa LEJUIIOJIO3bI: TUAPOJIN3, IMOJydeHHue 3(PUpoB
1euTr01036l. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCHEpUMEHTAJIBHBIE METOJbl M3YUEHUsl BEILECTB M MX IPEBpAILlEHUI: pacTBOPUMOCTH
pa3IMYHbIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIAa C HATPUEM, OKHCIIEHHE 3TUIIOBOTO CIIUPTa



B albJETH]l HA PACKAIEHHOW MEIHOMN NMPOBOJIOKE, OKHUCIEHUE 3THJIOBOIO CHUPTA IUXPOMATOM
Kaus (BO3MOXKHO HCIIOIh30BaHKE BHICOMATEPHATIOB), KAYSCTBEHHBIC PEAKIIUU Ha allbJIETUIBI (C
ruapokcuoM aumammuHcepeOpa(l) w  rumpokcumom  wmemu(ll)), peakuums rimnepwHa
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJICHCTBHE
pactBopa ritoko3bl ¢ ruapokcugom menu(ll), BzanmonelicTBue kpaxmaia ¢ HMOJIOM, pElICHHE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CriupThl U GeHoIbD», «KapOoHoBbIe KUCTOTHL. CII0XKHBIE
3pUPBD».

A3oTcoaepxalyue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHu4eckue TMpou3BOAHbIe ammuaka. Kiaccudukanuss amMHHOB:
amudaruyecKkue U apoMaTHUECKUE; MePBUYHbBIC, BTOPHYHBIC U TpeTUuyHbIe. CTPOSHUE MOJEKYII,
obmas ¢opMmyia, u3oMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XMUMHUYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aMMOCHCTBHE MEPBUYHBIX
aMHHOB C a30TUCTOMN KUCIO0TON. CONM aJKHUIaMMOHUS.

AHWIIMH — IPE/ICTaBUTENIb aMUHOB apoMaTHieckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIIMSIHUE TPYINl aTOMOB B MoJjekyse aHuinHa. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB aHUJIMHA.
KauectBennsle peakuuud Ha aHWwiMH. CrnocoObl TMOMy4YeHHS U TpPUMEHEHHE aau(aTHUYeCKUX
amuHoB. [lonydyeHue aHmwIMHA U3 HUTPOOEH30IA.

AwmunHokuciaotel. Homenknarypa u uzomepusi. OTaeinbHbIe IPEICTABUTENN (l-:aMHUHOKHUCIIOT:
TJIMLYH, alaHuH. QU3nYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX COSAMHEHUHN, peaKlys MOJIUKOHCH AU, 00pa30BaHUe MENTHUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak npupoaHbIe oauMepsl. [lepBryHas, BTOpUYIHAs M TPETUYHAS CTPYKTYpa OCITKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYpAIlUs, KAYCCTBCHHBIC PEaKIIMK Ha OCIIKU.

OKCIIEpPUMEHTAIbHBIE METOJIbl M3Y4YEHHsS BELIECTB M MX IPEBpPALICHUN: PACTBOPEHHUE
0enkoB B BoJie, JeHATypalus OEIKOB MPH HarpeBaHHUH, [IBETHBIC PEAKIMH Ha OEJKU, pelieHue
AKCIIEPUMEHTAJIBHBIX 337a4 MO0 TeMaM «A30TCOJIEpKalllie OPTraHWYECKHE COCIUHEHUS» |
«Pacno3HaBaHie OPraHUYECKUX COCTUHECHUI.

BbicokoMoieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEINEeHb MOJMMEpU3AIU, CpPeAHsss MoJieKysipHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIINS U TTOTUKOHICHCAITUS.

[Tonumepnbie MaTepuansl. [InacTtMaccs (MOMUATUIICH, TOTUIPOMHIIEH, TOJIUBUHUIXIIOPHUI,
MOJIMCTUPOIL, TOIMMETHIMETAKPUIIAT, TOTUKapOOHATHI, HOTUAITUIICHTepedTanar). Y TUIU3aus u
nepepaboTKa IIacTUKa.

DnacToMephl:  HaTypaldbHBI  KaydyK, CHHTETUYECKHE Kaydyyku (OyTaJMeHOBBIH,
XJIOPOMPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmmmeps! cienuanbHOTO Ha3HaueHUs (TedII0H, KeBIap, JIEKTPOIIPOBOISIIHNE TOJTUMEDPHI,
OunopasiaraeMbie TOITUMEPHI).

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpasaMu TPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, Kay4dyKOB, peIIeHUe
AKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «Pacmo3HaBaHue MIacTMAcC U BOJIOKOH Y.

Pacuérnbie 3a1aun.

Haxoxaenne MonexynspHoOi GopMyabl OPTaHUYECKOTO COSTUHEHUS 10 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXIACHUE MOJEKYISIPHOW (OpMYIBl OPraHUYECKOTO



COeTMHEHMS 1O Macce (00BEMY) TPOTYKTOB CTOPaHUsI, 110 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOPMYIIBI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKMX CBOHCTB MJIHM CIIOCOOOB MOJYYECHHS,
orpeziesieHUe I0JIM BBIXOa MPOIyKTa PEeaklUy OT TEOPETHUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTHUA, TIPUHATHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATUSA: SBJICHHME, Hay4dHbIM (akT, rumnoresa, TEOpHs,
3aKOH, aHaIM3, CUHTE3, Kjaccu(uKaius, HAOIIOICHHWE, M3MEPEHHE, SKCIEPUMEHT, MOJIEINb,
MOJIEJTUPOBAHUE.

®usuka: Marepusi, aroM, 53JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTHUECKUN
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHHUE BEIECTBa, (PU3UYECKUE BEIMYMHBI,
€IMHUIIBI U3MEPEHHS], CKOPOCTh, SHEPTHs, Macca.

Buonorus: kierka, opraHusM, 3KocucTeMa, ouocdepa, MeTaboIU3M, HACIIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUIT NMUTaHUSA, OpoXeHUE, (OTOCHHTE3, IbIXaHHE, OCIKH,
YIJIEBOIbI, )KUPbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAaeMbIe, TOTUIHBO.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH aeMeHT. M3oronsl. CTpoeHNE 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUECKHE YPOBHM U TOAYPOBHH. ATOMHBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenencuue
AJIEKTPOHOB IO AaTOMHBIM OpOUTAISIM. OJEKTPOHHbIE KOH(QUIYpallUM aTOMOB 3JIEMEHTOB
[EpBOr0O—4eTBEPTOTO MEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogudeckas cucreMa XHMHYECKUX diieMeHTOB J[.M.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHYECKHX
DIIEMEHTOB C COBPEMEHHOM TEOpHEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XMMHUYECKHX 3J€MEHTOB M 00pa3yeMbIX WMH IMPOCTHIX M CJIOXKHBIX BELIECTB MO TpynnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMmHu4deckasi CBsI3b. BUABI XMMHYECKOW CBSI3U: KOBAJIEHTHAs, MOHHAS, METAJUIMYECKas.
Mexanu3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBSI3M: OOMEHHBIN U TOHOPHO-aKIENITOPHBINA. DHEPrus 1
JUIMHA cBsA3M. [losspHOCTB, HaNpaBIEHHOCTh M HACHIIAEMOCTh KOBAJIEHTHOW CBsA3U. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BayeHTHOCTP W BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYPBI
MOJIEKYJ C HMX T€OMETPUYECKHM CTpPOCHHMEM (Ha IMpHUMEpe COCTUHEHHUH 3IIEMEHTOB BTOPOTO
nepuoaa).

IIpencraBnenre O KOMIUIEKCHBIX coeAuHeHusAX. (CocTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOpJMHAIIMOHHOW XMMUH.



BemectBa MOJEKYISPHOTO M HEMOJEKYISIPHOTO CTPOEHUs. THUIBl KPUCTAIIMYECKHUX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctunneie pactBopsl. [IpeacTaBieHue 0 KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaKEHHsI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBasi JOJs BelIeCTBa B
pacTBope, MOJIsSIpHAas ~ KOHUEHTpauus. HacelllleHHble ¥ HEHaChILEHHBIE  PaCTBOPBHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHX BEHICCTB. TpHBUAIBHBIC HAa3BaHUS
OT/ZIEJIbHBIX NPEJCTABUTEIECH HEOPraHUYECKUX BEUIECTB.

Knaccudukanust XuMruuecKuX peakiiuii B HEOPraHUYeCKOW U OPraHUYeCKOW XUMHUHU. 3aKOH
COXpaHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU MPU XUMUUYECKHUX
peakuusax. Termosbie 3h(HEeKTh XUMHUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopoCTbh XUMHUYECKOMN peakIiy, €€ 3aBUCUMOCTh OT pa3iM4YHbIX (akTopoB. ['oMoreHHbIe
U reTeporeHHble peakuuu. Katannus u kataau3aropsl.

OO0paTtuMbie 1 HeoOpaTUMEBIE PeaKIi. XUMUIEeCKoe paBHOBecHe. KoHCTaHTa XUMHUYECKOTO
paBHOBecus. DakTOphl, BIMSIONIME HA TOJOXXCHHE XWMHUYECKOTO PAaBHOBECUS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALMU BELECTB, yuacTBYyOmKX B peakuuu. [Ipunuun Jle Hlatense.

OnektponuTnueckas auccouuanus. CuiabHble U ciabble  2eKTposuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCJIOTHAs, HEHWTpasibHas, ieinouyHas. BogopoaHbii
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu moHHOTO 0OOMEHa.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHud. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJIECHUS. BakHeWllne OKUCIUTENH U
BOCCTAHOBUTEIN. METO] 3JIEKTPOHHOTO OalaHca. DIIEKTPOIU3 PACTBOPOB U PACILIABOB BEIIIECTB.

DKCIEpUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB U WX IMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUU KaTalU3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKuid HOHHOTO OOMEHa, OIpeleleHHe Cpeabl PacTBOPOB C TMOMOIIBIO
WHIUKATOPOB, U3YYCHHUE BIUSHHS PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKINu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHTOB J[.H.
MeHnneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. (DU3MYECKHE CBOMCTBA HEMETAJUIOB.
AnoTponusi HEeMETauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Ilonyuyenue, gusudeckiue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ nipuabl. TOTUIMBHBIE 371€EMEHTHI.

["anmorensl. Haxoxxnenune B mpupoje, CrocoObl MONydeHUs, (GU3UYECKUEe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOIOPObl. BakHelMe KHUCIOPOACOAEPKAIINE COCIUHEHUS TaJOreHOB.
JlabopaTopHble U MPOMBIIITIEHHBIE CITOCOOBI MOTYYeHHs TaloreHoB. [[prMeHeHre raloreHoB 1 ux
COEIMHECHUM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIOCOOBI MOJTYYEHHUS KHCIOPOJA.
DuU3NYECKNE U XUMUYECKHE CBOMCTBA M TPUMEHEHUE KUCIOpoAa U 030HA. OKCHJIBI U IEPOKCUIBI.

Cepa. HaxoxxnaeHume B TpUPOJE, CIOCOOBI TMONYyYEeHUS, (DU3MUECKHE W XHUMHUYECKHE
cBoiictBa. CepoBogopon, cynbduasl. Oxcun cepoi(1V), okcun cepei(VI). Cepuucras u cepHas
KUCJIOTHI M uXx comr. OCoOCHHOCTH CBOWMCTB CEpHOW KHCIOTHL. I[IpuMmeHeHue cepsl u €&
COCTUHEHUN.

A3zor. Haxoxnmenue B Tpupojie, CIOCOObI MONMy4YeHHs, (PU3MYECKHEe U XHUMHYECKHE
cBOMcTBa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.



OcoOEHHOCTH CBOWCTB a30THOWM KHUCIOTHL. [IpuMeHeHue a30Ta M €ro COoeAMHEHHU. A30THBIC
yIoOpeHusl.

®ochop. Haxoxnenwe B mpupoje, CrocoObl MoMydeHUsi, GU3NUECKUE U XUMHYCCKHE
cBorictBa. Pochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coequnenuii. PocdopHeie y1oOpeHus.

Yrinepon, HaxoxkIeHHE B Tpupoje. AIoTpornHbie Moaudukanuu. Duzmdeckue u
XMMUYECKHE CBOMCTBA ITPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcun yraepona(ll), okcua
yraepona(lV), yronpHas kucinora u €€ coid. AKTUBUPOBAHHBIN yroJib, afacopOrus. dymnepens,
rpaden, yrnepoaHsie HaHOTpYyOkH. [IprMeHeHre NpoCThIX BEIIECTB, 00Pa30BaHHBIX YTIEPOIAOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOJTydeHus, (GU3NYecKrue U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpemMHHueBas KUCIIOTa, CUIMKAThL. [IprMeHeHrne KpeMHUS U ero
coenuHeHuil. CTEKIIO0, ero Moyy4eHue, BUAbl CTEKIIA.

[Tonoxxenne metaios B Ilepuonnueckoil cucreMe XMMHUECKUX 3J1€MEHTOB. OcoOeHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI049eK aTOMOB MeTayutoB. O0mue Gpu3nuecKkue CBOMCTBAa METAIJIOB.
[TpumeneHue MeTaiIoB B ObITY U TexHUKe. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKHUH psii HanpspKeHU MeTasuioB. OO01iue crnocoObl MOTyYeHUs! METaJLIOB:
TUAPOMETAJUTYPrisi, MUPOMETAIUTYPrus, dJeKTpoMeTanyprus. [loHsTHE 0 KOPPO3UU METAILIOB.
Crioco0pbI 321U TH OT KOPPO3UH.

Ob6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMUYECKHX
sneMeHToB. HaTpuii u xanwmii: moiydenue, pu3ndyeckue U XMMHUECKUE CBOWCTBA, MIPUMEHEHUE
MPOCTHIX BEHICCTB U UX COCAMHEHUH.

O6mas xapaxkrtepuctuka MetamaoB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
3JIEeMEHTOB. MarHuii v Kanpluii: molyuyeHue, pusndeckre 1 XMMHUYECKHUe CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX coelnHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMUHUN: TIONy4YeHue, (PU3NYECKne U XUMHUUYECKHE CBONCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHBIE CBOWCTBA OKCHAA W THUIPOKCHIA ATIOMUHMS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO0mass xapakTepucTuka MeTauioB mNoOouHbix moarpymnmn (b-rpymm) Ilepuomudeckoit
CHUCTEMBI XUMHYECKHUX DJIEMEHTOB.

®dusnueckue 1 XMMUUYECKHE CBOMCTBA XpoMma U ero coeuHeHur. OKCUIBI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl ¥ AUXPOMAThI, UX OKHCIUTEILHBIC CBONCTBA.
[Tonyyenue u npuMeHeHHE Xpoma.

du3nyeckue M XUMHYECKHME CBOWMCTBA MapraHia M €ro CoeauHEeHud. Baxueiimne
coenuHenus mapranua(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA KeJle3a U ero coeAnHeHui. OKCUabl, THAPOKCUIBI U
comm xkene3a(ll) u xemneza(lll). [lomydaenne n npuMeHeHHe KeJe3a U ero CIIJIaBoB.

DuU3NYECKUe U XUMUYECKUE CBOMCTBA MeU U €€ coeruHeHnil. [lonydenre nu npumMeHeHne
MeIU U €€ COCIUHEHUM.

[{uuk: mony4yeHue, GU3NIECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHBIE CBOWCTBA OKCHUIA
Y THAPOKCHU/IA ITMHKA, TUAPOKCOKOMIUICKCHI IMHKA. [[puMeHeHne IMHKA U ero COeAMHEHUH.

DKcrnepuMeHTaIbHBIE METO/IbI U3yUEHHSI BEILIECTB U UX MpEBpallleHUui: H3yuyeHue 00pasiioB
HEMETAIJIOB, TOpeHue cephl, docdopa, xKeneza, MarHusg B KUCIOPOJE, M3YYCHHE KOJIEKIIUU
«MeTtaibpl ¥ CIUIaBbl», B3aUMOJCHCTBUE LIETOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOYHO HCITOJIb30BAHKE BUJIEOMATEPHUAIIOB), B3aMO/ICIICTBHIE IIMHKA U JKeJe3a C pacTBOpaMH



KHCJIOT U IIEJIOYEH, KAYECTBEHHBIE PEAKIIMU HAa HEOPTaHWYECKUE aHMOHBI, KATHOH BOAOPOA U
KaTHOHBI METAJIJIOB, B3aUMOJIEHCTBUE THIPOKCHUIOB ATIFOMUHUS U IIUHKA C PACTBOPAMM KUCIJIOT U
1IeJI0ueH, pelIeHUE SKCIIEPUMEHTANIbHBIX 3a1a4 110 TemaM «I anmorensr», «Cepa 1 €€ COeTUHEHUS»,
«A30T U Qochop U UX COeqUHEHUsA», «MeTamibl TIaBHbIX HOATrPYH», «MeTauibl M0OOYHBIX
HNOATPYIIII».

XuMuo H )KU3Hb.

Posib xumum B oOecrieueHNH yCTOWYMBOTO Pa3BUTHUS denoBedecTBa. [IoHATHE O HAyUHBIX
METOJaX IMO3HAaHU U METOL0JIOTMH Hay4YHOT' 0 HcciaenoBanns. Hayunple IpUHIMIIBI OPraHU3aluN
XMMHUYECKOI0 MPOU3BOACTBA. IIpoMblisieHHbIE CIOCOOB! MMOJIyYeHHs] BaXKHEHIINX BEIECTB (Ha
npruMepe MPOM3BOJCTBA aMMHMAaKa, CEPHOM KHUCIOTHI, MeTaHoia). IIpombllieHHbIe CIIOCOObI
IIOJIyUEHUSI METAUIOB M CIUIAaBOB. XHMMHUYECKOE 3arps3HEHHE OKpPY)XKaloIleW Cpelbl U €ro
nocieacTBus. Posib Xxumun B o0ecrieueHMH SHEpreTHIecKoi 6e30MacHOCTH.

XuMus W 370pOBbe 4YesloBeka. JlekapcTBeHHble cpencTBa. [IpaBuia HCIosb30BaHUA
JIEKapCTBEHHBIX IpenapaToB. Poib XuMUM B pa3BUTUU MEIULIVHBI.

XVMHS UM OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Posib XuMuu B oOecrieyeHUH
HUILEBOH O€30MaCHOCTH.

Kocmernueckne u mapgromepHsle cpenctBa. beitoBas xumus. [IpaBuna 6Ge3omacHoro
MCII0JIb30BaHUs IIPENapaToB ObITOBOW XMMHUH B IOBCEHEBHOMN )KU3HHU.

XUMHS B CTPOUTENIbCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMmus B celbCKOM X03siiicTBe. OpraHndeckrue 1 MUHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTEPHUAIIbL, KPACKH, CTEKIIO, KepaMHKa. Marepuaiibl AJis
anekTpoHukU. HaHnoTexHomoruu.

Pacuérnble 3anaum.

Pacuétbl: Macchl BeliecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
win 00bEMY OJHOIO W3 YYacTBYIOIIMX B PpEakIUM BeIIeCTB, Macchl (00bEMa, KOJIMYecTBa
BEIIECTBa) MPOJYKTOB pPEAKIMH, €CIU OJHO U3 BELIECTB HMMEET NpUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa pEaKkluu, €Cld OJHO M3 BEUIECTB JIaHO B BUJE pacTBopa C
OIpPENENEHHONM MAacCOBOM JOJIEd DPACTBOPEHHOIO BELIECTBA, MACCOBOM IOJIM MU MOJISPHOH
KOHIIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIM BBIXOAA MPOAYKTA PEAKIUH OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3eH IpU M3y4EHHUU OOIIEH U HEOPraHMYeCKOM XMMHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHM,
TaK U MOHSTUN, IPUHATHIX B OTJENbHBIX [IPEIMETaX €CTECTBEHHO-HAYUYHOT'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAay4yHBIH (akT, TMIOTE3a, TEOpus,
3aKOH, aHaju3, CHUHTe3, KilacCupUKalUsd, TMEepUOAUYHOCTb, HAOIIOJEHHE, HU3MEpEHHe,
DKCIEPUMEHT, MOJIENb, MOJIEITUPOBAHUE.

®uznka: marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHUYECKUH YPOBEHb, BEIECTBO, TEI0, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, UICANbHBIN ra3, (GU3NYecKue BEIMUUHBI, €IMHUIIBI U3MEPEHHUS,
CKOpPOCTB, JHEPIHUs, Macca.

buonorust: knerka, opraHusM, OJKocucTema, Ouochepa, MeTabOIU3M, MaKpo- H
MUKPO3JIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbl, HYKIEHMHOBBIE KHUCJIOTHI, (EPMEHTHI, TOPMOHBI,
KpYTroBOpOT BEUIECTB U ITOTOK SHEPIUU B IKOCHCTEMAX.

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMAaeMbIe, TOIUINBO, PECYPCHI.



TexHoorusa: XuMHYECKas IMPOMBINIJIEHHOCTb, MCTAJLUIYPIUs, CTPOHUTCIbHBIC MaTCpUabl,
CEIbCKOXO03SIICTBEHHOE MIpOU3BOJACTBO, MNUIICBAA MPOMBIINIJIICHHOCTD, (bapMaueBTquCKaﬂ
MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMCTHUYCCKUX npemnaparos, IMPONU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTCpUaIOB, JICKTPOHHAA IIPOMBIIIIIICHHOCTh, HAHOTEXHOJIOI'UH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHIA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBMM C CHUCTEMHO-JCSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHI» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CIIEAYIOLIME  COCTAaBJIAIOLIME: OCO3HAHWE OOy4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CAMOOIPENENIEHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBhl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHUS NpenMeTa «XHUMHUS» OTpaxaroT cPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JIEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMSA:

0CO3HaHMsI O0YYAIOLIUMHKCS CBOMX KOHCTHUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

NPEICTABICHUS O CONMUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTHU MPU CO3JaHUM YUEOHBIX POEKTOB,
peleHnH y4yeOHBIX M IT03HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TTOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY M apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4EOHOU NEesITETLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOMH
XUMHU;

YB@KEHHS K TPOIECCY TBOPYECTBA B OOJACTH TEOPUH W TPAKTHUECKOTO MPUIIOKECHHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTENIbHBIX HaOII0NEHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

WHTEpeCa M TI03HABAaTEIBbHBIX MOTHBOB B TIOJIYYEHHH | TIOCIEIYIONIEM AaHAaJHM3e
UH(POPMAIIUH O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOW 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHMSI, STUUECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIICHWBAThH CUTYAIUH, CBI3aHHBIC C XHMUYECKUMU SIBJICHUSIMH, Y IPUHAMATH
OCO3HAHHBIEC PEIICHHSI, OPUCHTUPYSICh Ha MOPaJThbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE TOBEJCHHWE M IOCTYNKH CBOMX TOBapuIled C MO3MLUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS ITOCIIEICTBUI MMOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEW 3/J0pOoBOro M Oe3o0macHoro ooOpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYIOBOM JESATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBLHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASAM TPpyJa U pe3yJibTaTaM TPYI0BOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY WHIUBUIYaTHbHOU TPACKTOPUHU 00pa3oBaHusl, OyayIien
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUHU, HHTEPECOB M IMOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHOMN U COLIMATBHOM CPEBI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIIed MPUPOJHOM cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONMPUSTHBIE SKOJOTUYECKUE TOCIEACTBHUS MPEANPUHUMAESMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITUAIBHON MPAKTHKE, CTIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBICHHs 00 OKpYKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEW WU
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH ISl COBPEMEHHOW NHMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TII00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKOW OE€30MacHOCTH, B pPa3BUTHH MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaIM3a W OOBSICHEHHS SIBICHUN OKPYXAIOUIETO MHUpPAa W IMPOHCXOAANIMX B HEM HM3MEHEHHH,
yMEHHS JieTIaTh 00OCHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HayYHBIX (PaKTOB M UMEFOIIMXCS JAaHHBIX
C LIEJIBIO TIOJTYYCHHUSI JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIBHO HCIIOIb30BAaTh XMMUYECKUE 3HAHUS [T PeIeHNs Tpo0ieM
B pPeasIbHBIX )KU3HCHHBIX CUTYaINsAX;

UHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPA30BAaHUIO, K
aKTMBHOMY IMOJYYEHUIO HOBBIX 3HAHMH 10 XMMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM TPY/la B Pa3JIMYHbIX cepax mpodecCHOHANTBHOMN AeATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPaMMBbI MO XMMHU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$I O6y‘~IaIOHII/IXC$[ MG)KI[I/ICIII/IHJII/IHapHI)IG
(MeXmpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMa, HAY4YHbIH (aKT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHS, HCCIICIOBaHUE, HAOIIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHUBEPCAJIbHbBIE yucOHBIC JEACTBUSA (T03HaBaTeIbHBIE, KOMMYHHUKATHBHBIE,
peryiasTHBHBIC), oOecneunBaronie (HOpMUPOBaHHE (PYHKIMOHAIBHOM T'PAaMOTHOCTH U
COLMATbHOM KOMIIETEHIIMH 00yJaroInXxcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIAUCIUIUITMHAPHEBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCAJbHbIC Yy4YeOHBIC JECHCTBHSI B TIO3HABATEILHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU yUE€OHBIMHU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpPOBaTh IMpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJIOTUYCCKOI'0 MBIIUJICHUS: BBIACIATH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE OHSITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIACCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATb NPUIHNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTD JIOTUICCKUEC PACCYKICHUSA (I/IH}IYKTI/IBHI)IG, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIFOYEHUSI;

IMPUMCHATE B MNPOHECCE IMO3HAHUA HUCIOJIB3YEMBIC B XUMHUHU CHMBOJIMYCCKHUC (3HaKOBBIe)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
xumMu4deckass (opMyna, ypaBHEHHE XHUMHUYECKOM pEeakiuu — TpUd pElIeHUd Yy4eOHBIX



NIO3HABATENIBHBIX U MPAKTUUECKUX 33124, IPUMEHSTh HA3BaHHbBIC MOJICJIbHBIE NIPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopMynupoBaTh LI M 3aJauyd  MCCIEJOBAHMSA, MCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJIHOIO IUIAHUPOBAHUS M IPOBEICHHS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
POTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B Ppa3jIM4YHBIX HCTOYHUKAX HHPOpMauuu (HAYYHO-TIONYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHATM3UPOBATH HH()OPMAITHIO PA3TUYHBIX BUAOB U (POPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbl NPH IOHCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMAIbHYIO (OpMY IpeicTaBieHus HHPopMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecKue M MaTeMaTW4yecKue) 3HakKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATIAAHOCTU.

KoMMyHUKaTHBHBbIe YHHBepcaibHble Y4eOHbIe el cTBHA:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY 0OCY>KIa€MOI TEMBI B XOJI€ IUaIoTa W/ UK JUCKYCCHUH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3CHTALMENW PE3yJbTAaTOB IMO3HABATEIBHON NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU IIpU  BBIIOJHEHUH XHWMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYIHPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
WCCJICIOBAHMM MyTEM COTTIACOBAHUS MO3UIIUHN B XOZ€ 00CYXKIeHUS U 0OMEHA MHCHHUSIMH.



PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIBHYIO IEATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alTOPUTM JICHCTBHI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CITOCOO MX PEIICHHs ¢ YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

HPEAMETHBLIE PE3YJIbTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMbI IO XMMHUHU Ha yriiyOJEHHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUis y4eOHOro mpenMera
«XUMHS» HaydHble 3HAHUS, YMEHHS U CHOCOOBI JEHCTBUI MO OCBOEHUIO, MHTEPIPETANH U
peoOpa3oBaHUI0 3HAHUM, BUJBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHMIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyalUsX, a TaKXKe B PEaJbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme 1o XxuMuu npeIMeTHbIE Pe3yIbTaThl IPEACTABIEHBI 110 TOaM
U3Yy4YECHUSI.

10 KJIACC

[TpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHs OTPa)KaroT:

c(OPMHPOBAHHOCTD MPE/ICTABICHUI: 0 MECTE U 3HAUEHUHN OPraHNYECKON XMMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00ECIIEYCHNH YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA B PEIICHUU
po0JIeM KOIOTUYECKOH, SHEPreTHYECKONH M NHIIEBOW 0e30MacHOCTH, B PAa3BUTHH MEIHIIMHBL,
CO3/IaHMM HOBBIX MaTepHajoB, HOBBIX HCTOYHMKOB SHEPrUH, B 0OECHEUEHUU PallMOHAIBHOIO
IPUPOONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 001l KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO U IIPUPOTHON CpPEJIe;

BIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS — XHMUYIECKHIA 3JIEMEHT, aTOM, PO H 3JIEKTPOHHAst 000J109Ka aToMa, S-, P-, d-aTOMHbIe
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIM3alus aTOMHBIX OpOUTajei,
MOH, MOJIEKYJa, BAJIEHTHOCTH, SJEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHCICHHUS, XUMHUYECKas
CB$I3b, MOJTb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEpOIHBIN CKeTeT, PYHKIIMOHATbHAS TPYIINA,
panukan, CTPYKTypHble (GopMynbl (pa3BEPHYTBIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpHs
CTPYKTYpHasi M MPOCTPAHCTBEHHAs (FreoMeTprYecKas, ONTHYECKasi), H30MEpbl, FTOMOJIOTHYECKUI
psil, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOJ- M a30TCOAepXKallie OpraHUYeCKUe COEAMHEHUs,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHHS;, TEOPUH, 3aKOHBI
(nepuonuyeckuii 3akoH J[. V1. MenzeneeBa, Teopusi CTpOCHUS OpraHMYECKHUX BemecTB A. M.
BytnepoBa, 3ak0OH COXpaHEHUSI MAaCChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUs SHEPTUH [TPU
XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMHH, MUPOBO33PEHUYECKHE
3HaHUS, JIS)KANINEe B OCHOBE TTOHUMAHHS MPHUYNHHOCTH ¥ CUCTEMHOCTH XMMHYECKHUX SIBJICHUH;
NPEICTaBICHUS O MEXaHM3MaX XMMHYECKHX PEaKIHUd, TEPMOJMHAMHUYCCKUX ¥ KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAHHUs, O B3aMMHOM BIJIMSIHUM aTOMOB M TPYII aTOMOB B MOJIEKYJIaxX
(MHIYKTUBHBIA U Me30MepHbIi 3 dexTsl, opuenTantsl | u |l poga); hakromoruveckue cBeneHus
O CBOWCTBaX, COCTaBe, IMOJyYCHUH W O€30ITaCHOM HCIIOJIb30BaHUH BAKHEUIINX OPTaHHMYECKHX
BEIIECTB B OBITY M TPAKTHYECKOW JEATEIHHOCTH YEIOBEKa, OOIMMX HaydHBIX IPHHIMTIAX
XUMHUYECKOT'0 IIPOU3BOJICTBA (Ha MPUMEpE MPOU3BOJICTBA METAHOIIA, IIepepabOTKu HePTH);



C(OPMHUPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MMOHATHH, yCTAaHABIUBATb
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IPU OMMCAHUN COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OPMHUPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHYECKYI0 CUMBOJIMKY JUISl COCTABIICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUUYECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHUS] XUMUYECKUX PEAKIIMM U paCKPbIBATh UX CYLIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPECTBOM COCTABJIECHNUS AJIEKTPOHHOIO OanaHca 3TUX peaKIHid,
peakuuii HOHHOro 0OMEeHa MYyTEM COCTaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpraHMYECKHUX BEIIECTB Ul WJUIIOCTpAalUu HX
XUMHYECKOT'O ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAJIEC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEILIECTB 10 X COCTaBY M CTPOEHUIO K OIPEAeNEHHOMY KIIacCy/TpyIilie COEJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarnyeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HA3BaHUS
JUISL OT/I€TbHBIX MPEACTABUTENIECH OPraHNYEeCKUX BEIIECTB (ITUIIEH, alleTUIIEH, TOIYOJI, TIIMLEPHH,
STUJIEHIJIMKOb, (heHO, hopManbaeru, alueTaabIeru]], aleToH, MypaBbUHas KUCI0Ta, YKCyCHas
KHCJIOTA, CTEApUHOBAs, OJICMHOBAas, NAJbMHUTHHOBAs KUCJIOTHI, IVIMLWH, AJlaHWH, MaJlbTO3a,
($pyKTO3a, aHWIINH, IUBUHUJII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHUS INPUMEHATh IOJOXKEHHUS TEOPUM CTPOEHHUS OPraHUYECKHUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpOeHHUE, (U3NYECKUe U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENIEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJlbJIETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, >KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0B (MOHO-, TU- U TIOJMCAXapua0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIUX
XUMHYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXKAAaTh HAa KOHKPETHBIX MpUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHUMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKT€pPU30BaTb HCTOUYHUKHU YIJIEBOJOPOJHOTO ChIpbs
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TMPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB EPepadOTKH;

c(OPMHPOBAHHOCTh BJAJIEHUs] CHCTEMON 3HAaHUM O €eCTECTBEHHO-HAy4HbIX MeToJax
MO3HAHUS — HaONIOJIEHUH, W3MEPEHUH, MOJIEIMPOBAHUM, OJKCIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHOMN
NEeSTeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00O0O0IeHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYHNHHO-CJIEICTBEHHBIX CBS3€H — /1711 U3y4EHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIil;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
NpPEJCTAaBICHUAMHU JIPYTUX €CTeCTBEHHO-HAY4HbIX IpEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS IO



OpraHUYECKON XUMHUU IJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, HMEIOLINX €CTECTBEHHO-
Hay4HYIO [PUPOJLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmylram u
YPaBHEHUSAM XHMUYECKUX DPEAKIHMM C MCHOJb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (POPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHIl: MPOTHO3UPOBAThH, AHAJIU3UPOBATH M OIICHUBATH C MO3ULIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCJIEACTBUS OBITOBOM W IMPOM3BOJCTBEHHOM JESITENbHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabOTKOM BEIIeCTB, HCIOJIb30BaTh IMOJYYEHHBIE 3HAHUS A
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUIX, CBI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (ITOJIyYeHUE U U3yUYeHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE peaKluu
YIIIEBOIOPOAOB PA3IIMYHBIX KIACCOB M KUCIOPOACOAEPKAIIUX OPraHUYECKUX BELIECTB, PEIICHNE
HKCIIEPUMEHTAIIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
Oe3omacHOro obparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOiroaaTh MpaBWiia AKOJIOTUYECKU IIeJIeCO00Pa3HOro MOBENEHUsT B OBITY M TPYIOBOU
NESTENIbHOCTH B IIENIAX COXPAaHEHUS CBOErO 37I0POBBS, OKPYXAlOUIeW MPHUPOAHON cpeabl u
JIOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIEIIEHHBIX
OpPraHMYECKUX BEIIEeCTB, TOHUMas cMbIch nokazatens [1K;

AHAIM3UPOBATh  1EI€COO0Pa3HOCTh  NPUMEHEHHS  OPraHMYeCKHUX  BEIIECTB B
IPOMBIIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Ib3A;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi MHpopmauuu, VHTepHET M Jpyrue), KpUTUUYECKU aHAIU3UPOBATh XMMUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U HCIO0JIb30BATh B COOTBETCTBUM C MOCTABJIIEHHON yueOHOMN
3a/1a4uen.

11 KUIIACC

[TpenmeTtHbIe pe3ynbTaThl OCBOEHUS Kypcea «O01as 1 HeopraHuyeckast XMMUs» OTPaKaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIbI, O MECTE U 3HAUEHUU XMMUHU B CUCTEME €CTECTBEHHBIX HAyK
u e€ poiau B 00ECleYeHUH YCTOMYMBOIO PA3BUTHUS, B PEIIEHUM MNPOOJIEM 3KOJOTHUECKOM,
HHEPreTUYeCKOM M NHIIEeBOW 0e30MacHOCTH, B PAa3BUTHUHM MEAWIMUHBI, CO3JAaHUHU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M MIPUPOIHON CPEIe;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOINeE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, NEKTPOHHAsI 000I04YKa aTOMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSHHS aroma, THOpHIH3aIius
aTOMHBIX oOpOuTasel, HMOH, MOJEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYECKas CBs3b (KOBaJIeHTHAas, HOHHAs, METaJUINYecKas, BOJOpOJHAs),
KpUCTAJIJIMYECKasi PelETKa, XUMHUYECKas peakiusi, pacTBOpP, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,



JJIEKTPOJINTHYECKAS] ~ JUCCOLMALUsA, CTENEeHb JIUCCOLMALMU, BOJOPOJHBIM  IOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM YPPEKT XMMUUECKON peaKiii, CKOPOCTh XMMUYECKOM
peakluy, XUMHUYECKOE paBHOBECHE;, TEOPHUHM M 3aKOHBI (TEOpUsl BIEKTPOJUTUYECKOU
aucconuyanuu, nepuogudyeckuid 3akoH (.M. MenneneeBa, 3aKOH COXpAaHEHMsSI MacChl BEILECTB,
3aKOH COXPAHEHMS M IPEBpALICHUS HEPIrUy IPU XUMHUYECKHX PEAKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUs, JEXKAIMEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHX SIBJICHUI; COBPEMEHHBIE IIPE/ICTABIICHHS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HAJMOJIEKYJISIPHOM YpPOBHSAX; MPEJICTABICHUS O MEXaHU3MaX XHUMHUYECKHX
peakuuii, TEPMOJUHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSX UX MPOTEKaHUs, O
XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX cHCTeMaX; (aKTOJIOTUYECKUE CBEACHHS O
CBOICTBax, COCTaBe, MOJYUCHUU M OE30MacHOM MCIIOJNIb30BAHUM BaKHEHIINX HEOPTraHHMUYECKUX
BEUIECTB B OBITY M MPAKTUUYECKOW MAESITENbHOCTH 4YeJIOBEKa, OOIIMX HAyYHBIX MPHUHIIUIIAX
XAMHYECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU MMOHATUM, YCTAaHABINBATD
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIHMKY JUJISI COCTABJICHHS
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX PEaKIHMi, CHUCTEeMATHUYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbIE HAa3BAHHS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKIX
AJIEMEHTOB B COCIMHEHHSX, BHUJI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKAas,
BOJIOPOJIHAS ), TUII KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHUAA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLETTOPHBIMA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBy, XMMHYECKHE PEAKIMHU MO Pa3JuyHbIM IpPHU3HAKaM (YUCIY U COCTaBy pearupyrolmx
BEIIECTB, TEIJIOBOMY OS(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEell OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KarTajlu3aTopa W JPYrue); CaMOCTOATENIbHO BBIOMPATh OCHOBAHUS W
KPUTEPUU JJI KIacCU(PUKAIINKI U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIU;

c(OpMUPOBAaHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKT€pPU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IEepBOro—4eTBéproro nepuonos Ilepuomnueckoir cucremsr JI.M.
MeneneeBa, UCTIONB3Ys MOHATUS «IHEPreTUUECKUE YPOBHUY, «IHEPrETUUECKHE MOTYPOBHU,
«S-, p-, d-aTOMHBIE OPOUTATINY, KOCHOBHOE U BO30YXIEHHOE SHEPTETHUECKUE COCTOSIHHS aTOMa);
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUECKUX AJIEMEHTOB U UX COCAMHEHUH IO
nepuoaam u rpynnam Ilepuogunueckoit cuctemsl [. . MenneneeBa, BaleHTHbIE BO3MOKHOCTHU
ATOMOB DJIEMEHTOB Ha OCHOBE CTPOEHUS MX AJICKTPOHHBIX 000JI0YEK;

c(hopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUYIECKHUE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJACCOB, MOJTBEPKAATH CYIIECTBOBAHUE TE€HETUYECKOM CBSI3U MEXIY
HEOPraHWYECKUMH BEIIECTBAMH C TMOMOILIBI0 YPaBHEHHM COOTBETCTBYIOUIUX XUMHUYECKHUX
peaxkLuii;



c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCca 3THX pEeakIHif; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOJIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHMS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUs CKOpOCTU
XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIECHUs
XUMHYECKOI'0 PAaBHOBECHUS 10/ BIUSHUEM BHEIIHUX Bo3zaeicTBuil (mpunuun Jle [llatensbe);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XMMUYECKHE PEaKLUH, JeKaAIIUe B OCHOBE
NPOMBIIIICHHOTO TOJNYYeHHUS CEPHOM KHCJIOTHl, aMMHaKa, OOIIMe Hay4yHbIE MPUHLHUIIBI
XUMHYECKHX MPOU3BOJICTB; I€JI€COO00Pa3HOCTh MNPUMEHEHHUsT HEOPraHUYECKUX BEIEeCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILICHUS PUCK-TI0/Ib3a;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
IPUPO/IbI — HAOIIOIEHNE, U3MEPEHNUE, MOICIIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIA U MBICIIEHHBIH),
UCIONIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHUsS MPUMEHSTb OTH 3HaHHS [pU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKA U B IOBCEHEBHOM KU3HMU;

c(OpMUPOBAHHOCTh YMEHHUSI BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSMU U
MPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM MIOHATUN «MaccoBast
JI0J151 BEILIECTBA B PaCTBOPE» U «MOJISIpHasi KOHLIEHTPALKs»; MacChl BeLIeCcTBa Wik 00bEMa rasa 1no
M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM OO0bEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU
BEIIECTB; TEIUIOBOTO d((pekTa peakuu; 3HaUeHUsI BOJOPOJIHOTO MOKA3aTelNsi pACTBOPOB KUCIOT U
HieJouel ¢ M3BECTHOM CTENEeHbIO JuccOolMalnu; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
NPOJYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOMN
MaccoBOM J0s1el paCTBOPEHHOTO BELIECTBA WITH JIAHO B U30BITKE (MMEET MPUMECH ); JI0JIU BBIXO/A
IPOAYKTa peakiuu; 00bEMHBIX OTHOILICHHUH I'a30B;

c(OpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTh XUMHUYECKUN
AKCIIEPUMEHT (IIPOBE/IEHUE peaKuii HIOHHOTO0 OOMEHa, MOATBEPKICHNE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEILIECTB, ONPEAEIEHUE CPEbl PACTBOPOB BEIIECTB C MOMOLIBI0 MHINKATOPOB,
U3y4eHHE BIHUSHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM peakiuu, pelieHne
AKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMaMm «Mertamib» U «HemeTanasl») ¢ coOmoeHneM IpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMM U J1ab0opaTOpHbIM 00OpyAOBaHUEM, (HOPMYIHPOBAThH
LeNb MCCIENOBAaHUS, MPEACTaBIATh B pa3lIUYHOM (QopMe pe3ynpTaThl SKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

c(hOopMUPOBAHHOCTh YMEHHIA: COOMIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
1abopaTOPHBIM 000pYAOBaHUEM, OOPAIIIEHUS C BEIIECTBAMHU B COOTBETCTBHH C HHCTPYKITUSIMH T10
BBITOJIHEHUIO JTAOOPATOPHBIX XUMHUECKUX ONBITOB, YKOJIOTHUYECKH 1IeTIECO00Pa3HOT0 MOBEACHUS
B OBITY W TPYIOBOH JESATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBbS, OKpYXKarolen
OPUPOJHON cpeabl M JOCTHXKEHHs €€ YCTOMYMBOrO pa3BUTHS, OCO3HABaThb OMNACHOCTh
TOKCHYECKOr0 JEeHCTBUS Ha JKHUBBIE OPraHU3Mbl OMNPEICNIEHHBIX HEOPraHMYECKHUX BEIIECTB,
nonumasi cMbica nokaszarens [1JIK;
c(OpPMHPOBAHHOCTh YMEHUI: OCYIIECTBIIATH IeJIeHANPaBIEHHbIA MOUCK XUMHUECKOM
UHPOPMALIMU B pa3IMYHBIX HCTOYHUKAX (HAay4dHas U yueOHO-Hay4Has JIUTEpaTypa, CpeCcTBa



MaccoBoil nHpopmaryu, IHTepHET U Apyrue), KpUTHUECKH aHATM3HUPOBATh XUMUYECKYIO
uHpOpMaLHIo, TepepadbaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IIOCTABICHHOHN yueOHOM
JeATEILHOCTBIO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYCCKHX COeTMHEHUN A. M. 4 paLL
bytneposa
Hroro no pazneny 4
Pa3znen 2. YrieBoaopoasl
IIpenenpHBIC YTIEBOAOPOALI — AJIKAHEI,
2.1 pel 4 HOPOA 3 paL
LUKJIOAJIKAHbI
HenpenenbHble yriieBOgOpPOIbL: aJIKEHBI,
2.2 bex T AOPOA 7 1 1 paLW
aJKaJUEHbI, aJIKUHbI
2.3 Apomatnyeckue yrieBo10pobl (apeHsbl) 4 paL
[IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX
24 pHupox YTJIEBOZOPOJL 9 oo
nepepaboTka
2.5 ["amoreHnpon3BOIHBIE YTIEBOIOPOIOB 2 1 paLL
Hroro no pazneny 17
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st
3.1 Crnuptsl. Genon 5 paL




KapOonunbHble coeAMHEHUS: allbETUIbI U

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 10 paLy
a¢upsl. XKupbl

3.3 YriaeBoasl 5 paLw
Hroro mo pazaeny 20
Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs

4.1 AMUHBI. AMHMHOKHUCIOTEIL. benku 6 paLW
Wroro mo paszneny 6
Pa3zgea S. BoicokoMoJieKy/JIIpHbIE COeIMHECHUSA

5.1 ‘ BBICOKOMOJIEKYIIApPHBIE COCIMHEHUS 3 paL
Utoro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 51




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakruyeckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 4 p3Lw
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 1 -
BEIIECTB
1.3 XHUMHYECKUE PEaKIUU 4 1 1 paLw
Uroro no pazaeny 12
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 HemeTannst 10 1 1 pau
2.2 Merannsl 10 1 1 paLw
Wroro mo pazneny 20
Pazgen 3. XumMus u :Ku3Hb
Metoapl TO3HaHUS B XUMUH. XUMHUA U
3.1 2 paLw
KM3Hb
Hroro no paszneny 2
OBHIEE KOJIMYECTBO YACOB I10 34 4 3
ITPOIT'PAMME










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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