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HHOACHUTEJIBHAA 3AIINCKA

Pabouvas mporpamma Mo XMMHU Ha YpOBHE CpeIHEro ooOmero odpa3oBaHus pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMH K pe3yibTaraM oOCBoeHHUs (enepanbHO  00pa3oBaTeNbHON
nporpamMmsl cpeaHero obiero oopazosanus(POIl COO), mpencraBieHHbx B PepepanbHOM
rocyaapcTBeHHOM obpazoBatenbHOM crangapre COO, ¢ yu€rom Konnenmuu npenonaBaHus
y4eOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX oOpraHu3amnusx Poccuiickont denepanvw,
peanu3yroIuX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbl, 1 OCHOBHBIX I0JI0KeHUH «CTpaTeruu
pasBuTusa BocnutaHus B Poccuiickoit ®@enepanuu Ha nepuon no 2025 roma» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YINIyOJNEHHOrO H3yYeHHUS 3aHMMAET Ba)KHOE MECTO B CHUCTEME
€CTECTBCHHO-HAyYHOTO o00pa3oBanus ydammxcsa 10-11 xmaccoB. HM3ydyenue mpenmera,
peanu3zyeMoe B YCIOBUSAX JU(PPEpEeHIMPOBAHHOTO, MPOQMIBHOTO OO0Yy4eHUs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0 U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO Ul aJanTaldd UX K OBICTPO MEHSIOUIMMCS YCJIOBUSIM >KU3HHM B COLIMyME, a
TaKXKe IS HPOAOJDKEHHMS OO0y4deHHs B OpraHu3alusx MNpo(ecCHOHAIBLHOrO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBJISETCS OJHOW U3 MPUOPUTETHBIX JUCLUILINH.

B mnporpamMMe mo XMMUM Ha3zHaueHUE NpeaMeTra «XHUMHS» TOJIy4daeT MOAPOOHYIO
MHTEPIIPETALNI0O B COOTBETCTBUU C OCHOBomosaratomumu nonoxenusmu ProcC COO o
B3aMMOOOYCIIOBJIIEHHOCTH 1IeJIeH, CoAep KaHus, pe3yIbTaTOB 00y4eHUs U TpeOOBAHUHN K YPOBHIO
HOJTOTOBKH BBIITY CKHUKOB.
CBUIETETHCTBOMTOMYSBIISIOTCSCIIEAYIOIIMEBBINTOIHAEMBICTTPOT PAMMONTIOXUMUU(YHKIINH:

*  pHDOPMAIIMOHHO-METOANYECKAst, peaju3alus KOTOPOW OOeCHeunBaeT IOydeHHEe
NPEICTaBICHUS O LIENAX, COACpXKaHUU, OOIIel CTpaTeruu OO0y4eHHs, BOCIIUTAHUA U
pa3BUTHS O0YYAIOLIUXCS CPEICTBAMU MpEeIMeTa, U3y4aeMoro B paMKax KOHKPETHOI'O
npodus;

* OpraHuM3alMOHHO-IIJIaHUPYOIIasl, KOoTopas IpelyCMaTpuBaeT  OIpEJEIICHUE:
IOPUHIUIIOB  CTPYKTYpUPOBaHMS M  IOCJIEIOBATENbHOCTH M3Y4YEHHUs ydeOHOro
MaTepuasa, KOJMYECTBEHHBIX M KA4ECTBEHHBIX €ro XapaKTEPUCTHK; MOAXOAOB K
(GOpMHPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJSL M OLICHKH 00pa3oBaTENbHBIX
JOCTIDKEHUH O0O0ydYaromuxcs B paMKax HWTOTOBOM arrecTanud B (OpME €IUHOTO
roCy/apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asst yriryOnE€HHOTO N3yUYEHUS] XUMHHM:

* yCTaHaBJIMBAaET MHBAPUAHTHOE MPEIMETHOE COJepKaHue, 00S3aTeIbHOE ISl U3yUSHHS
B paMKax OTHENbHBIX Mpoduied, MperycMaTpUBaeT  paclpelelieHue u
CTPYKTYpHUPOBAaHHE €r0 MO KjaccaM, OCHOBHBIM COJIEpKaTeIbHBIM JIMHUSAM/pa3zesaM
Kypca,

* 1aéT mNpUMEpHOE paclpesesieHe y4eOHOro BpeMEHHU, PEKOMEHIyeMOro Ul U3yUeHHs
OTJIEJIbHBIX TEM;

* qpe/ularaeT MNPUMEPHYIO IIOCIENOBATEIbHOCTh M3Y4YEHHUS Y4yeOHOro Marepuaia cC
Y4€TOM JIOTUKH ITIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBA3EH;

* 71aéT METOOMYECKYI0 MHTEpIpeTaluuio LeJled W 3aJad U3Yy4eHMsl IpeaMeTa Ha
yrIyOn€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETrO
oOuiero oOpa3oBaHUs, COJAEPKATEIBHON XapaKTEPUCTUKHU TUIAHUPYEMBIX pe3yJIbTaTOB
OCBOCHMSI OCHOBHOH 00pa30BaTENbHOM NpPOrpaMMbl CPEJHEro oO0Iero odpa3zoBaHUs
(JIMYHOCTHBIX, METAPEMETHBIX, PEAMETHBIX), @ TAaKXKe C y4YETOM OCHOBHBIX BHJIOB



y4eOHO-1103HABaTEIbHBIX JICMCTBUH OOYyYaromerocss IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

[lo Bcem Ha3BaHHBIM MO3UIUSAM B TporpaMmMe IO XHMHH [peaycMOTpeHa
PEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUHU Ha YpPOBHE OCHOBHOTO 00mIero ooOpas3oBaHus. 3a
npefenaMy  YCTAaHOBJIGHHOW MporpaMMoOd IO XUMHUHM  00s3aTeNbHOW  (MHBapUaHTHOM)
COCTABIIAIONICH COZep KaHusl yueOHOTO npeaMeTa « XUMHUsD» 0CTaéTcs BO3MOXKHOCTD BBIOOpA €ro
BapHaTUBHON COCTABJIAIONIEH, KOTOpas TOJKHA ONPEENAThCS B COOTBETCTBUU C HaIlpaBJICHUEM
KOHKPETHOTO PO O0yICHHUS.

B coorBerctBUM ¢ KoHuenrtyaabHbIMM nojoxkeHusiMu PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO YpOBHEH B cuctemMe quQepeHIIMPOBAHHOTO 00yUeHUs Ha
YpOBHE CpeHero o0iiero oopa3oBaHUsl XUMHUS Ha YPOBHE yriyOJIEHHOIO M3y4YE€HUs HaIpaBJICH
Ha pealu3alyio MPEEMCTBEHHOCTH C IMOCIEAYIOIIMM J3TaloM IOJIY4YeHHUs] XUMHYECKOIo
o0pa3oBaHUsl B paMKaX HW3Yy4EHHUS CHEIMATIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JMCLUIUIMH B By3aX M OpraHU3alUsax cpeiHero npodeccuonanbHoro oopaszoanus. B 31oil cBs3u
U3y4YeHHUE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha pacUIMpEeHue u
yriayOjeHue TEOpPeTUYECKONM U MPaKTUYEeCKOW TMOATrOTOBKM OOydYaroIIMXcsi, BbIOpaBIIMX
orpeeN€HHbIN Mpodmib 00yUyeHUs, B TOM YUCIE C MEPCHEKTUBON MOCTIEIYIOIEro NoayYeHus
XHUMHUYECKOTO 00pa30BaHMs B OpraHu3anusix npodeccuonanbHoro obpasosanus. Hapsay ¢ atum,
B cBere TpeboBanmii PI'OC COO K TUTAHUPYEMBIM pe3ysibTaTaM OCBOSHUsS (eaeparbHON
00pa3oBaTeNbHON MPOrpaMMBbl CpeHEro OOIIero oOpa3oBaHMs M3YyYCHHE MpeaMeTa «XHUMUSD)
OpPUEHTHPOBAHO TAK)KE Ha PeIlIeHUE 3a7a4 BOCIIUTAHUS U COIIMAILHOTO Pa3BUTHs 00YyUarOIINXCs,
Ha (opMUpOBaHUE Y HUX OOIIEHHTEIIEKTYaIbHbIX YMEHUH, YMEHUN palliOHAIN3ALUN YIeOHOTO
Tpyaa © OOOOHIEHHBIX CHOCOOOB  JIGATENIFHOCTH, WMEIONMX  MEXKIUCIHUILTHHAPHBIH,
HaJIIPEIMETHBIN XapakTep.

CocraBnsrolmiuMu mpeMeTa «XUMUS» Ha YPOBHE YIIyONEHHOTO HM3Y4YEHUS SIBISIOTCS
yryonénnsie Kypebl — «Opranudeckass xuMus» u «OOmas U HeopraHudeckas xumus». [lpu
OIpe/IeNIEHUU TOJAXO0J0B K OTOOpY M CTPYKTYPHOM OpraHM3alliM COAEpX aHHUs 3TUX KypCOB B
mporpamMme Mo XUMuu 3a ocHOBY MpuHATHI nojoxkeHus ®I'OC COO o paznuuusx 6a30BOT0O u
yIayO0iaEHHOTO YPOBHEH U3yUeHUS MpeaMeTa.

OcHoBy cozepxaHusi KypcoB «Opranumdeckas xumusi» U «OOmas u HeopraHuueckKas
XUMUSD» COCTABJISIET COBOKYNMHOCTh IMPEIMETHBIX 3HAHUI M YMEHHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yuY€HHUsS MpeAMeTa. DTa CHUCTeMa 3HAaHUM MOJIydaeT ONpe/ielIEHHOE TEOpEeTUYEeCKoe
JOTIOJIHEHHE,  TO3BOJISIIONIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonblIuii  00BEM
(akTonoruueckoro Matepuana. Tak, Ha yriiyOJ€HHOM ypOBHE U3yueHHs MpeaMeTa oOecreyeHa
BO3MO>XHOCTh 3HAUUTEJIBHOIO YBEIUYEHHUA O00bEMa 3HAHMM O XMMHMYECKHUX DJIEMEHTaxX U
CBOMCTBaX MX COEJIMHEHUN HAa OCHOBE PACHIMPEHUS U YIUIyOJIEeHUS NPEICTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHHs peaKIHii, paccCMaTpUBaEMBbIX C
TOYKHU 3PEHUs] XMMUYECKON KMHETHKU U TePMOAWHAMUKH. 3yueHne nepuoauueckoro 3aKkoHa 1
[lepuonnveckoif  CUCTEMBl ~XMMHYECKHX DJIEMEHTOB  0a3UpyeTrcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPEACTABIECHUSIX O CTPOEHUH aToMa. XMMHUUYECKasl CBSI3b 0OBIACHSAETCS C
TOUKHM 3PEHHs] PHEPreTHUECKUX W3MEHEHUN NMpu e€ oOpa3oBaHUU U pa3pyLICHUH, a TaKkKe C
TOYKW 3peHHs] MeXaHU3MOB €€ oOpa3oBaHus. V3yueHue THUIIOB peaKIMiA JOMOJIHACTCS
(hopMHUpOBaHHEM MPECTABICHUNA 00 IEKTPOXMMHUYECKUX MPOIECCaX U AIEKTPOIJIN3E PACILIaBOB
U pacTBOPOB BEHIECTB. B Kypce OpraHM4YecKOl XUMHHM MpPU PACCMOTPEHUU PEAKIIMOHHOMN
CIOCOOHOCTH COSIUHEHUHN yleseTcs 0co00e BHUMaHUE BOMpPOcaM 00 3JIEKTPOHHBIX 3 (deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaxX PEaKIUi.



Oco0oe 3HaYeHNEe UMEET TO, UYTO Ha COJAEP)KaHHE KYypCOB XUMHH YIIyOJIEHHOTO YpOBHS
U3yUYeHHs IS KJIACCOB OIpenenéHHoro mpoduis (rJaBHBIM 00pa3oM Ha WX CTPYKTYpy H
XapakTep JMOMOJIHEHW K OOIIel CUCTeME MPEIMETHBIX 3HAHWUW) OKA3bIBAIOT BIIMSHUE CMEKHBIC
npeaMeTsl. Tak, HampuMmep, B COAEpXKaHUM NpeaMeTa s KJIacCOB XHMHKO-(DH3HMUECKOro
npoduis 60mbiIoe 3HaYeHHe OyayT UMETh dJIEMEHThI Y4eOHOro MaTepuania 1mo oomeil XuMuu.
[Ipu w3ydyeHuu mnpeamera B JaHHOM CIy4ae akKIEHT OyAeT caelaH Ha OOIIHOCTh METOJOB
TO3HaHMs, OOITHOCTh 3aKOHOB M TEOPH B XUMHUU M B (PH3WKE: aTOMHO-MOJIEKYJISIPHAST TEOPHUS
(MonekynsapHas Teopuss B (HU3UKE), 3aKOHBl COXPAHEHHs] MacChl M SHEPruH, 3aKOHBI
TEPMOJVHAMUKH, DJIEKTPOJIN3a, ITPEACTABICHUSA O CTPOCHUU BEILIECTB U APYTroe.

B 10 *%e BpeMs B copep)KaHUM IpeaMEeTa Uil KJIACCOB XUMHKO-OHOIIOTHYECKOTO TPOGUIIs
OoJNbIINI yACNBbHBIA BeC OyJeT MMETh OpraHuyeckas Xumus. B 3ToMm ciydae mpemocTaBisieTcs
BO3MOXKHOCTbH AJIs1 00Jiee 00CTOSTEIbHOTO PACCMOTPEHUSI XUMUUECKON OpraHU3aluu KIETKU KaK
OMOJOTMYECKOH CHCTEMBI, B COCTaB KOTOPOM BXOISAT, K MPUMEpPY, TaKue CTPYKTYpHBIC
KOMITOHEHTBI, KaK JIUMUJIbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIECTB
CIIy’KaT OCHOBOM JJIsl U3YUEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3, IbIXaHUS, TUIIEBAPCHHUS.

B mnane ¢opmupoBaHuS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB MO3HAHMS U OINBITA TPAKTHUYECKOIO TPUMEHEHUSI HAYUYHBIX 3HAHUM U3YUECHHE MTPEIMETA
«Xumusty Ha yriayOnE€HHOM YpOBHE OCHOBAaHO HAa MEXIPEIMETHBIX CBSI3AX C y4eOHBIMU
npeaMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nacTell «EcTecTBeHHO-HAyUHbIE TPEAMETHD,
«MaremaTtuka u nHpopmaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Ipu m3yuenun ydeOHOTO mpenMera «XHMHA» Ha YrIIyOJEHHOM ypOBHE TakXkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpemHero oOmiero oOpa3oBanust (Ha 0a30BOM YpOBHE), 3amadei
NEPBOCTENEHHONW 3HAYMMOCTH sIBisieTcs (OpMHUpPOBaHHE OCHOB HAyKM XUMHH Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUSA, NPAKTUYECKOM [I€ATEIbHOCTU YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. Perienue 3Toil 3amaun Ha yriayOl€HHOM ypOBHE H3y4YCHHS
IIpeMETAa MPEAI0JIaracT peain3aluio TaKuX HeleH, Kak:

* (¢dopMupoBaHUE MPEACTABICHUI: O MaTepHaIbHOM €IMHCTBE MHpPa, 3aKOHOMEPHOCTAX

Y [I03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Bemymel poiau B 00ECIEYEHUH YCTOMYMBOTO Pa3BUTHS UYEIOBEUYECTBA: B PEIICHUU
npo0JieM HSKOJIOTMYECKOM, SHEPreTMYecKoW M MUIIEBON O€30MacCHOCTH, B Pa3BUTHUU
MEJIMIIMHBI, CO3JaHUM HOBBIX MATEPHAJIOB, HOBBIX HMCTOYHUKOB JHEpPrUU, B
obecrieyeHnu palMOHAIBHOTO MPUPOJONOIB30BaAHMS, B dbopMupoBaHun
MHUPOBO33PEHUS U 00IIEH KyIbTyphl YEIOBEKA, & TAKIKE HKOJIOTUYECKA 0OOCHOBAHHOTO
OTHOILEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM Cpelie;

* OCBOCHHE CHCTEMBI 3HAHWM, JIeKAIINX B OCHOBE XHMHYECKOH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOU KapTHHbI MHpa: (yHIAMEHTAIbHBIX TOHATHUN, 3aKOHOB U
TEOPUN XUMHHM, COBPEMEHHBIX IIPEJCTABICHUNA O CTPOCHUM BEIIECTBA HA Pa3HbIX
YPOBHSX — ATOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHUHETHYECKMX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XMMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX cUCTEMax, 00 00Iux
Hay4HbIX IPUHIMIIAX XUMHUECKOTO IIPOU3BOICTBA;

* (QopmupoBanue y o0Oyd4aromuXcs OCO3HAHHOTO TIOHUMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHUYECKMX 3HAHWN 711 OOBSCHEHMsI KIIOYEBBIX HIEH M MpoliieM
COBPEMEHHOM XUMUU, A7 OOBSCHEHUS M MPOTHO3UPOBAHMS SIBICHUN, HMEIOLINX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO peIIeHHs] MpoOJeM, CBSA3aHHBIX C



XUMUEH, IPOTHO3MPOBAHUs, AaHAJIM3a U OLEHKUM C IMO3ULMK 3KOJIOTHYECKON
0€30IaCHOCTH TOCIIEACTBUN OBITOBOM M MPOM3BOJCTBEHHOM JEATEIHHOCTH YEJIOBEKa,
CBSI3aHHOW C XWUMHYECKUM IPOU3BOJICTBOM, HCIIONB30BAaHHEM W TepepaboTKON
BEIIIECTB;

*  yriyOlleHue TPEeACTaBICHUN O HAayYHBIX METOJaX MO3HAHUS, HEOOXOTUMBIX IS
NPUOOPETEHUS] YMEHHUI OPUEHTUPOBATHCS B MUPE BEIIECTB M OOBSICHEHUSI XUMUYECKIX
SBIICHUH, WMEIONMX MECTO B TPHUPOJAE, B TPAKTHUYECKOH MEATETBHOCTH U
MOBCETHEBHOM JKU3HH.

B mnane peanuszanmuu TMEpPBOOYEPEAHBIX BOCIUTATENBHBIX U Pa3BUBAIOMINX (YHKIUN
[IEJIOCTHOW CHCTEMBI CPEIHEro OOIIero 0O0pa3oBaHMs MPH U3YyUYEHUH IMpeaMera «XUMHUs» Ha
yrIIyOJIEHHOM ypOBHE 0COOYIO aKTyalIbHOCTh TPUOOPETAIOT TAKKE IIEJIN U 33/1a4H, KaK:

* BocnHUTaHUWE YOEKIEHHOCTM B I[IO3HABAEMOCTHU SBJICHHM MPUPOJIBI, YBAKEHUS K
MPOIECCY TBOPUECTBA B O0JIACTH TEOPETUYECKHX W MPHUKIAJHBIX HCCIEIOBAHUN B
XUMHH, (OPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH;

*  pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHHsI OOLIEUEIOBEUECKUX LIEHHOCTEH;

* pa3BUTHE T[IO3HABATEIbHBIX HMHTEPECOB, HWHTEIUICKTYalbHBIX M  TBOPUYECKHX
CrocoOHOCTEH 00yJarommxcsi, GOpMUPOBAHUE Y HHUX CO3HATEIHHOI'O OTHOIICHUS K
caM00OOpa30BaHHI0O U HENpPEepbHIBHOMY O0Opa3oBaHUIO KaK YCIOBHUIO YCIEUTHON
npodheccCHOHaNBFHOM U OOIIECTBEHHOW NeATENbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3[0POBOM 00paze )KU3HHU;

*  (opmupoBaHWe yMEHHH ¥ HABBIKOB DPa3yMHOIO MPUPOAONOIH30BAHUS, Ppa3BUTHE
9KOJIOTHUECKOM  KyJbTYpbl,  NpPHOOpEeTEeHHE  OmbiTa  OOIIECTBEHHO-TOJIE3HOM
9KOJIOTHUECKOH eITeIbHOCTH.

OO1miee 4YMCIO YacoB, MPEIYCMOTPEHHBIX /Il M3YyYEHUS XUMHUHM Ha YIrIyOJICHHOM YPOBHE
cpeanero oOmiero oopaszoBanusi, cocraBisieT 204 ygacoB: B 10 kmacce — 102 yaca (3 yaca B
Hezeno), B 11 kmacce — 102 gaca (3 gaca B HEACIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMMUSA

TeopeTnyeckne 0CHOBbI OPraHU4eCKOi XUMHH.

[Ipenmer u 3HayeHWe OPraHUYEeCKOW XHMHH, MPEACTaBICHHE O MHOro00pa3uu
OpPraHUYECKUX COCTUHEHMI.

DJEeKTPOHHOE CTPOCHUE aToOMa YIJIEPOAa: OCHOBHOE U BO30YXIEHHOE COCTOSIHHUS.
BanenTHble BO3MOXKHOCTH atoma yriepoja. XUMHUYECKask CBSA3b B OPraHUYECKUX COECIUHEHUSX.
Tunsl rubpuan3anuu aTOMHBIX opOHUTanel yriaepoaa. MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHOU
CBs3U (OOMEHHBII M TOHOPHO-aKLENTOPHBIN). THUIbl nepekpbIBaHUS aTOMHBIX OpOuTalel, o- U
n-cBa3u. OnuHapHasi, 1BOHHas u TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3€ B MOJIEKyJax
OpraHMYecKux BemiecTB. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKiIeopuie u 3neKkTpodue.

Teopusa cTpoeHMs OpraHu4ecKkux coeanHeHnid A.M. byrinepoBa M COBpEMEHHBIE
MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUSI OPTraHUYECKUX COECIMHEHUM.
MonekynsipHble M CTPYKTypHble GopMmyibl. CTpyKTypHble (OpPMYJIBI DPa3IUYHBIX BHJOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buabl wu3zomepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. OJEKTpoHHBIE d3((EeKThl B MONEKylIax OpraHWYECKHX COeIWHEHHN
(MHAYKTUBHBIN 1 Me30MEPHBINA (D PEKTHI).

[IpencraBnenue o knaccudukaiy opranndeckux BeriecTs. [loHaTrne o GyHKIMOHATBHOM
rpynne. I'omonorus. I'omonoruueckue paael. Cuctemarnueckas HOMEHKIJIATypa OpPraHU4eCKUX
coenuHeHnil (IUPAC) u TpuBnaibHble Ha3BaHUS OT/IEIbHBIX PEACTABUTENCH.

OcobenHoctn u  Kiaccupukamus  OpraHMYECKUX  peaknuil.  OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[MU B OPraHUYECKON XUMUH.

OKCHepUMEHTAJIbHBIE METO/Ibl M3Y4YEHMs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB U MaTepualaMH Ha MX OCHOBE, OMBITHI 10 MPEBPALLEHUIO
OpraHWYECKUX BEHICCTB TNpHU HarpeBaHuu (IJIaBJeHWE, OOYTrJIMBaHME W  TOPCHHE),
KOHCTPYMPOBAaHUE MOJEJIEH MOJIEKYJ OPIraHMYECKUX BEIIECTB.

YriaeBoaopoabl.

Ankanpl. ['oMonOrHYecKuil psj amkaHoB, oOmas (GopMyiia, HOMEHKIATypa ¥ U30MEPHSL.
DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP3-THOPUIU3AINS aTOMHBIX
opOuTaneit yriepoaa, 6-cBi3b. Ou3nueckue CBOMCTBA aJTKaHOB.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMsI, N30MEPHU3ALUH, JETUIPUPOBAHMSI,
LIUKIN3aluy, [HpOJW3a, KpekuHra, ropeHus. [lpeacraBieHue o MexaHM3ME peakuui
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupoae. CriocoObI MOTy4eHUs U IPUMEHEHHUE alIKaHOB.

Huknoankanel. O6mas ¢opmyna, HOMeHKIaTypa 1 nu3omepusi. OcoOEHHOCTH CTPOEHHS U
XAMHUYECKHX CBOWCTB ManbIX (IMKJIOMPOMNAH, IHMKIOOyTaH) M OOBIYHBIX (IIMKJIOTICHTAH,
[IUKJIOTEKCaH) IUKI0aIKaHOB. CrIocOoObI OMyYEeHHS ¥ MPUMEHEHHE IIUKI0ATKAHOB.

Anxensl. ['omonornyeckuil psij aJkeHoB, o0mas ¢popmyia, HOMEHKIATypa. DIEKTPOHHOE
¥ TMPOCTPAHCTBCHHOE CTPOCHHE MOJICKYN AIKCHOB, SP’>-THOPUIM3alMs aTOMHBIX OpOWTaneii
yriaepoaa, - u m-cBsA3u. CTpyKTypHas U reomeTpudeckas (Luc-TpaHc-) usomepus. dusznueckue
CBOIWCTBa aJKEHOB. XHMHYECKHE CBOMCTBA: PEAKUHUHM MPUCOCIUHEHUS, 3aMELICHHS B O-
MOJIOKEHUE MpPH JIBOMHOW CBSI3M, MOJUMEpU3alUM U OKucieHus. [IpaBuino MapkoBHHMKOBA.
KauecTBeHHbIE peakliuy Ha ABOHHYIO CBsi3b. CrIOCOOBI MOyYeHHS U MPUMEHEHHUE aJIKEHOB.



Ankanuensl.  Knaccudpukamuss — ankagueHoB  (CONPSDKEHHBIE,  M30JMPOBAHHBIC,
Kymyauposantvie). OCOOCHHOCTH  AJIEKTPOHHOTO CTPOCHMS M XUMHUYECKUX  CBOMCTB
CONPsDKEHHBIX JMEHOB, 1,2- m 1,4-npucoennnenue. [lonmmmepusanus CONpsKEHHBIX THEHOB.
CrniocoOblI MoTy4eHHs ¥ TPUMEHEHNE aJlKaJlueHOB.

Anxusbl. 'oMonorndeckuii psia ankuHOB, oOmas (Gopmysia, HOMEHKJIATypa U U30MEPHSL.
DJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKUHOB, SP-THOPHIU3AIMS aTOMHBIX
opOutaneii yrimepona. dusmveckre CBOWCTBA aTKHMHOB. XWMHUYECKHE CBOWCTBA: PEAKIIUU
NPUCOEANHEHHUS, TUMEPU3AlMU U TPUMEpHU3alluu, okuciaeHus. KucnoTHble cBOWCTBA alIKMHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIC peakiMMu Ha TPOiHYIO CBsi3b. CrOcoObI
NOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTuiecKkue yriieBoopo sl (apeHsl). ['omomoruueckuii psa apeHoB, obmias Gopmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30IIa.
@dusnueckue CBOICTBa apeHOB. XMMHYECKHE CBOMCTBa OEH30J1a M €ro rOMOJIOTOB: PEAKIMU
3aMeIIeHUs] B OCH30JbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJHKalle, PEaKIMU TPUCOSAUHEHUS,
OKHCJIEHHE ToMoJIoroB OeHsona. IlpencraBienne o0 OpueHTUPYIOLIEM JIEHCTBUU 3aMeCTUTENEN
B OCH30JIbHOM KOJbIIe Ha IpUMEpE ATKUIbHBIX PAUKaAIOB, KapOOKCHUIBLHOU, THIPOKCUIBLHOM,
aMHHO- M HUTPOTPYIIIBI, aTOMOB TajoreHoB. OcoOEHHOCTH XHMHYECKHUX CBOWCTB CTHpOJA.
[Momumepuzamust  ctupona.  CrocoObl  MoNydeHUs] M NPUMEHEHHE  apOMaTHYECKUX
YTJIEBOJIOPO/IOB.

[Tpuponusiii ras. [lonytasie HedTsHBIC Ta3zbl. HedgTh u €€ mpoucxoxaeHue. KameHHbri
yIroJib ¥ TPOAYKTHI ero mnepepadotku. CrnocoObl mepepaboTKu HEPTH: MEeperoHKa, KPEeKUHT
(TepMHUYECKUM, KaTaTUTUYECKUN), pUPOPMHUHT, MUPOIH3. [IpoayKTel mepepaboTku HepTH, UX
IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnyeckas cBS3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJAOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakium 3amerieHus
raJJoreéHa Ha TUAPOKCOrPYIIly, HUTPOIpyMNIy, LHMAHOTPYMIy, aMuHOrpymmy. J[leficTBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa wiEnouyd. BzaumonelictBue
JUTaJOTEHAJIKAHOB C MarHMeM M LMHKOM. [loHATHE O MeTammoopraHu4ecKuX COEIUHEHUSX.
Hcnonb30BaHre TallOreHIPOU3BOIHBIX YTIJIEBOJOPOIOB B OBITY, TEXHHUKE U TIPU CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKClepUMEHTAJIbHbIE METOJbl H3YYEHHMsS] BELIECTB M MX IPEBPALLEHUIl: HU3y4yeHHE
(u3MuecKkux  CBOMCTB  YIJIEeBOJOPONOB  (PacTBOPUMOCThH),  KA4ECTBEHHBIX  peaklui
YTIEBOIOPOAOB Pa3INYHBIX KJaccoB (oOeciiBeurBaHWE OPOMHOI MM MOJHOW BOJBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aMMOJCICTBHE aleTWIEHAa ¢ AaMMHAYyHbIM pPAacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApy)XeHHE YTIIepoJa M BOJOPOJa B OPraHUYECKHX BEHIECTBAX,
MOJIyYeHHE STWJIEHa M HM3yYeHUE €ero CBOMCTB, O3HaKomiieHue ¢ kosuiekuusmu «Hedtos» u
«Yromp», ¢ oOpa3laMu IUIACTMACC, KaydyyKOB M PE3UHBI, MOJEIHUPOBAHUE MOJEKYII
YTJIEBOIOPOAOB U TaJOTEHIIPOU3BOAHBIX YITIEBOJAOPOIOB.

Kucnopoacoaepxamnue oprannyecKue coeJUHeHHUsI.

[IpenenvHbie ogHOaTOMHbIE cHUpThl. CTpoeHuEe MoJIeKyd (Ha NpuUMEpe METaHoJla U
sta”ona). ['omonorunueckuit psa, odmas popmyna, n30Mepusi, HOMEHKIATypa U KiiacCu(UKAIIHSL.
@u3nyecKue CBOMICTBA NPEIENIBHBIX OJHOATOMHBIX CIMPTOB. BomoponHble CBs3UM MeEXay
MOJIEKYJIaMH  CIIUPTOB. XMMHYECKHE CBOMCTBA: pEaKUMM 3aMELIEHUs, JerujpaTaiuy,
OKHCJICHHUS, B3aUMOJICIICTBUE C OPraHUYECKUMU U HEOpraHUYeCKUMHU KucioTamu. KauectBeHHas
peakuus Ha OJHOATOMHbIE CIUPTHL. [leficTBHE 3TaHONa M METaHOJa HAa OPraHu3M YeJOBeKa.
CriocoOblI 1osryueHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢dupsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NIECKUX U XUMUYECKUX
CBOMCTB.

MHOroaTroMHbI€ CIHUPTHI — STUJICHTIIUKOIb W TiHUIEpHH. PU3NUECKHE U XUMHUYECKHE
CBOMCTBA: pEaKIMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEaKI[usi HA MHOTOAaTOMHBIe cnupThl. [IpeacraBieHue o MexaHusMe
peaxiuii HyKi1eopuIsHOTO 3aMenieHus. JlelicTBie Ha opraHnnu3M 4yenoBeka. CrocoObI MOTydeHHs
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MONEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIBI M OEH30JIBHOTO fAIpa.
dusnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHMYECKHX CBOMCTB ¢eHona. KauecTBeHHbIE
peakuuu Ha ¢eHon. TokcuyHocTh ¢eHona. CrocoObl TONyYeHUs W TpUMEHEHue ¢eHoma.
®enonpopManbaeruiHas cMoJa.

KapOoHunbHble COEIMHEHUS — albJerujbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWIBHON Tpymmbl. ['oMonoruyeckue psAabl aiabACTHAOB U KETOHOB, o0mas ¢GopMmyia,
U30MepUsl U HOMEHKJarypa. Du3nyecKue CBOMCTBA AJIBACTHIOB M KETOHOB. XHUMHUYECKHE
CBOMCTBa albJErUJ0B U KETOHOB: peakuuu mnpucoequHeHus. OKUCIEHHE ajbJAETHI0B,
KayeCTBEHHbIE peakluu Ha anbiaerujpl. CrocoObl MOJNyYeHHS U NMPUMEHEHHUE albIEeTUOB U
KETOHOB.

OHOOCHOBHBIE TIpeaeNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS MOJIEKYJI
KapOOHOBBIX KHCIOT. M3omepust u HoMeHKiarypa. (DuU3MYecKrne CBOMCTBa OIHOOCHOBHBIX
npelenbHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBsS3M MEXAY MOJIEKyJIaMH KapOOHOBBIX
KHUCTIOT. XUMUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBa, peaklus STEepUPHUKAIUHN, PEaKIUUu C
y4acTHeM YIJIEBOJOPOJHOrO paaukaiga. OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KUCIOT — CIOXKHBIX d(upax. MHOrooOpasne KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTUYECKUX KapOOHOBBIX KHCIOT, IUKapOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenut BbICHIUX KapOOHOBBIX KHUCIOT:
CTEapUHOBAs, MAJIbMUTUHOBAs, OJICUHOBAS, JUHOAEBAsA, JUHONEH08Ads KUCIOTHL. CrocoObl
HOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxnsie 2¢upsl. ['omonorudeckuid psia, odmias dopmysa, U30Mepus 1 HOMEHKJIATypa.
®u3nuecKre 1 XUMHUYECKUE CBOICTBA: THAPOJIN3 B KMCIION U ILIEJIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢pu3nueckue ¥ XUMHUYECKHE CBONCTBA JKUPOB: THIPOIU3 B KUCIOH H
men049Hoi cpee. OCOOEHHOCTH CBOWCTB JKUPOB, COAECPIKAIINX OCTATKH HETIPEIEIbHBIX )KUPHBIX
KucaoT. JKupsl B Ipupoie.

MBIIa KaK COJTH BBICIINX KAPGOHOBBIX KHCIIOT, HX MOJOIIee JeiiCTBHE.

OOmass xapakTepucTuka yriaeBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, AH- U
nojucaxapuabl). MoHocaxapuabl: TIIOKO3a, (pPyKTO3a, TajakTos3a, pubo3a, Ae30KcHpudo3a.
®du3nyeckue CBOWCTBA W HaxoxJaeHWe B mnpupoxae. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEAaKIUU C YYaCTUEM CHUPTOBBIX U  aJNbJErMJHONM TIpYMNI, CHOUPTOBOE H
MOJIOYHOKHCIIOe OpoxkeHue. IIpuMeHeHHMe TIUIIOKO3bI, €€ 3HAYeHHE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuipl: caxapo3a, MajgpTOo3a U JakTo3a. BoccraHaBnuBawoolmue u
HEBOCCTAaHaBIUBalolue Aucaxapuipl. ['maponus nucaxapuaoB. Haxoxnenwe B mpupone u
npumeHenue. [loaucaxapuapl: Kpaxmai, INIMKOT€H M 1eiunosio3a. CTpoeHHe MaKpOMOJIEKYJI
Kpaxmaia, TJIMKOr€Ha U IeJUToyio3bl. (Du3MuecKue CBOWCTBA Kpaxmaiaa U LEJUTHOJIO03BL.
XUMUYECKUE CBOMCTBA Kpaxmaja: TMAPOJU3, KaUYeCTBEHHAs PEAKIUs C HOJOM. XHUMHUYECKHUE
CBOICTBa LEJITIOI03bl: TUAPOIIN3, MOTyYeHHE dPUPOB LETt003bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCHEpUMEHTAJIBHBIE METOJbl M3YyUEHUS BELIECTB U MX IPEBPALLEHUI: PacTBOPUMOCTh
pa3IUyYHBIX CIUPTOB B BOJE, B3aMMOJCICTBHE AITaHOJa C HATPUEM, OKUCJIEHHE ATHIOBOTO
CIMpTa B aJpJEerWJ Ha PaCKAIEHHOW MEIHOM IPOBOJIOKE, OKHCJIEHHE 3STHUJIOBOTO CIHMPTA
TUXPOMATOM Kasins (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAJIOB), KAUECTBEHHbIE PEAKIIUU Ha
anpaerunsl (¢ ruapokcunom auammuncepeodpa(l) u ruapoxcuaom meau(Il)), peakius roumepruHa
¢ rugpokcusiom meau(ll), xumMuueckne cBoiicTBa pacTBOpa yKCyCHON KHCIIOTHI, B3aUMO/IEHCTBHE
pactBopa TIOK03bI ¢ Tuapokcunom Menu(ll), B3aumopeicTBue Kpaxmajiaa ¢ HOJOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «CrupTthl u enonb», «KapOboHoBble KUCTOTHI. CI0XKHBIE

3hUpHD».
A3oTcoaep:kaniue OpraHnyeckne coeANHeHusl.
AMUHBI — OpraHuYeckHe TMpou3BOJIHbIE ammuaka. Kiaccudukanuss amMHHOB:

anudaTHIECKUe U apOMaTUYECKHE; TEPBUYHbIC, BTOPUYHBIC M TpeTUdHbie. CTpOSHHUE MOJIEKYII,
obmras ¢opMmyna, u3oMepus, HOMEHKIATypa U (PU3UYECKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
amu(aTUyecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, AKUIUPOBAHUE, B3aMMOJCHCTBHE MEPBHYHBIX
aAMHHOB C a30THUCTOM KHUCJIOTOM. COJIM aJIKHJIIAMMOHHUS.

AHWIMH — IPeACTaBUTENIb aMUHOB apoMaTudeckoro psana. Ctpoenue anwinHa. B3aumuoe
BJIMSIHUE TPYIl aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauecTBennsie peaknuu Ha aHWiIuH. CrocoObl TONy4YeHUS W TPUMEHEHHE alu(paTHIeCKUX
aMuHOB. [lonyyenue aHuiIrHA U3 HUTPOOEH30Ia.

Amunokucnotel. Homenknatypa u  wu3oMmepus. OTthenbHble TPEACTABUTENH  O-
AMUHOKHCJIOT: TJIUIMH, adaHuH. PU3HJecKre CBOMCTBAa aMHUHOKHMCIIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEepHBIX OPTaHWYECKUX COSAMHECHM, PEaKIus MOJUKOHICHCAIINH,
o0pa3zoBaHHe TMENTUIHON CBs3U. bruonornyeckoe 3HaA4CHHE aMUHOKHUCIOT. CUHTE3 M THUAPOIHU3
TIETITHOB.

benku xak npupoansie nonumepsl. [lepBuuHas, BTOpUYHAsT M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: THUAPOJIN3, JIEHATYpallus, Ka4eCTBEHHbIC pEaklud Ha
OelKu.

OKCNEpUMEHTAIIbHBIE METOAbl M3YUYEHHUsI BEIIECTB M WX IPEBPAILCHHI: PAaCTBOPECHHE
0enKkoB B BOjIe, JeHATypalus OEIKOB MpH HarpeBaHUM, IIBETHbIC PEAKIMU Ha OENKH, pelIeHUe
SKCHEPUMEHTAIbHBIX 33Jad 10 TeMaM «A30TCOoJepKalllue OPraHHYEeCKHUE COCIAUHECHUS» W
«Pacno3HaBaHue OPraHUYECKUX COCITUHEHUI.

BbicokoMosieKyJIIpHbIE COeINHEHUS.

OCHOBHBIE TOHSTHS XHMHH BBICOKOMOJEKYJSPHBIX COCIMHEHUW: MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEpU3aluU, CpeAHsss MoJieKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSTUHEHUN — MOTUMEPHU3ALINS U TIOJTUKOHICHCAIHS.

[TomumepHbIe MaTepuabl. IInmacTmaccel (MONMMATHUIIEH, TIOJTUTIPOTTHJIEH,
MOJTMBUHWIXJIOPUI, MOJUCTUPOIT, MOJTUMETHIIMETAKPUIIAT, MOJTMKAapOOHATHI,
nonudTHIEeHTepedTanar). Y unusanus u nepepaboTka MIacTUKA.

DnacToMepsl:  HATypajdbHBIA  KaydyK, CHHTETHYECKHE Kaydykd (OyTaJIHEeHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BosokHa: HaTypasibHBIE (XJIOTIOK, IIEPCTh, MIENTK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Monmumepsl  cnenmManbHOTO  Ha3HadeHWs]  (TEQUIOH, KEBIAp, JIIEKTPOIPOBOISIINEC
MOJINMEPHI, OMopas3aaraeéMbie MOJMMEPHI).



DKCIEepUMEHTAIbHbIE METOAbl U3YUEHUS! BEIIECTB M UX MPEBPALECHUN: O3HAKOMIICHUE C
oOpasllaMu TMPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH, TIUIACTMAcC, Kay4yyKOB, peIIeHue
AKCTIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «Pacro3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérubic 3amaun.

Haxoxaenne MoneKynsapHOi popMyIIbl OPTraHUYECKOTO COSIMHEHUS 10 MAaCCOBBIM JIOJISIM
JJIEMEHTOB, BXOJSIINX B €0 COCTaB, HAXOXKICHHE MOJEKYJSPHOW (OPMYIIBI OpraHMYEeCKOTrO
coeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHHs, IO KOJMYECTBY BeImIecTBa (Macce,
00BbEMY) TTPOTYKTOB PEAKIIMH W/WUIH UCXOTHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (GOPMYITBI
OpPTaHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHYECKHX CBONCTB WM CIOCOOOB MOJyYEHUS,
onpeJieJICHUE A0IU BbIX0/Ia MPOIYKTA PEAKIIUN OT TEOPETUUECKU BO3ZMOXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanust MexXnpeaMeTHbIX CBS3€U MPU M3YYEHUHM OpraHumdyeckor xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHSATUH, IPUHITHIX B OT/IEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTecTBEHHO-HAyYHbIC TOHSATHS: SBJICHHE, HAy4YHBIA (PakKT, TUIOTE3a, TEOPHS,
3aKOH, aHaIW3, CUHTE3, KiaccuduKkamus, HaOJIOJCHHE, H3MEPEHHUE, DKCIICPUMEHT, MOJICIb,
MO/ICJINPOBAHUE.

®usuka: Marepus, aTroM, OJJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIa, JHEPreTHYECKUI
YPOBEHB, BEIIECTBO, TEJIO, 0O0BEM, arperaTHOEe COCTOSIHHUE BEIIECTBA, (PU3WUYCCKUE BEITHMYUHBI,
€IMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHUS, Macca.

buonorus: kinerka, opraHu3M, dKocucTema, ouochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBI TUN MHUTaHUsA, OpokeHue, (POTOCHHTE3, ABIXaHHWE, OCNKH,
YTIICBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMECHTEHI.

['eorpadusi: mose3Hbie HCKOTIAEMbIE, TOTUTHRO.

TexHoOTHs: MUIIEBBIE MPOTYKThI, OCHOBBI PAIMOHATLHOTO MUTAHMS, MOIOIIINE CPEACTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M30Tonel. CTpoeHUE AIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCJIA. DHEPreTUUECKHE YpPOBHU M NOJYpOBHU. ATOMHbBIE
opoutanu. Knaccuduxanuss XuMU4ecKux 3JIEMEHTOB (s-, p-, d-, f-anemenTsl). Pacnpenenenue
JIEKTPOHOB IO AaTOMHBIM OPOUTANAM. OJEKTPOHHBbIE KOHQUIypalMl aTOMOB 3JEMEHTOB
IepBOr0O—4eTBEPTOTO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE
KOH(HUTYpaIy HOHOB. DIEKTPOOTPULIATETLHOCTb.

[lepnonnueckuii 3axkoH u Ilepumonnueckass cucrtema xumudeckux snemeHToB J[.H.
MenpeneeBa. CBsA3p NEpPUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
9JIEMEHTOB C COBPEMEHHOI TEOpUel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHS CBOWCTB
XUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX U CIOXKHBIX BEIIECTB IO TPyMIaM H
nepuoiaM. 3Ha4eHHUE nepuoandeckoro 3akona /.M. Menpaeneena.

XuMuyeckasi CBsi3b. Buabl XMMUYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METaJuIM4ecKas.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOM CBSA3M: OOMEHHBIH M JOHOPHO-aKIENTOPHBIA. DHEprus
U JUIMHA cBA3U. [loysspHOCTH, HANIPaBIEHHOCTh U HACBILIAEMOCTh KOBAJIEHTHOU cBA3U. KpaTHbie
cBs3u. BogoponHas cBs3b. MeXMOIEKYISIPHBIE B3aUMOIEUCTBUS.



BaneHTHOCTP M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX TI€OMETPUUYECKHM CTpPOEHHEM (Ha NpUMEpe COEAUHEHHMH 3JEMEHTOB BTOPOIO
Meproa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHsAX. (CocTaB KOMIUIEKCHOTO — HMOHa:
KOMILIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAY€HHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstue o
KOOPAWHALIMOHHOW XUMUHU.

BemecrBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHsA. THIIBI KPUCTAJUIMYECKHUX
peiéToK (CTPYKTYp) M CBOICTBA BEIIECTB.

[Tonsatue o mucnepcHbix cucreMax. Mcrunnsie pacTBopsl. IIpencrasienre 0 KOUIOUIHBIX
pactBopax. CrmocoObl BBIpaKEHUS KOHIIEHTPAIMM PAacTBOPOB: MaccoBas JOJs BEIIECTBA B
pacTtBope, MOJsApHas  KOHUEHTpauus. HacpllleHHbIE W HEHACBIIICHHBIE  PAacTBOPHI,
pacTBOpUMOCTh. KpucTtamioruaparsl.

Knaccudukanus m HOMEHKJIATypa HEOPraHWYECKMX BEILECTB. TpHUBHAJIbHBIC Ha3BaHUS
OTJEJIBHBIX IIPEACTAaBUTEIICH HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMu4ecKuX peakiiil B HEOPraHn4ecKol U OpraHM4ecKord XUMHUU. 3aKOH
COXPAaHEHHs MACChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPALICHHS DHEPIHMM IPU XUMHUYECKHX
peakuusax. Temnosbie 3h(HeKThl XUMUYECKHX peakiuil. TepMOXUMHUYECKUE YpaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaklnu, €€ 3aBUCUMOCTh OT Pa3IHyYHBIX (akTOpoB. ['oMOreHHBIE
Y TeTeporeHHble peakuny. Katanns u kataau3aTtopsl.

O6parumble W  HeoOpaTUMBIE PpEaKIMU. XHUMHUYeCKoe paBHOBecwe. KoHcTaHTa
XMMHYECKOTO paBHOBecHs. DakTOphl, BIUSAIOUIME HA IOJIO)KEHHE XMMHUYECKOTO PaBHOBECHS:
TEMIIepaTypa, AABJICHUE M KOHLEHTPAlMU BEILECTB, y4YacTBYIOIIMX B peakuuu. [IpuHnmn
JlellaTense.

Onexkrtponutuueckass gucconuauus. CuinpHble U cnabble  37eKTposauThl. CTeneHb
muccounanuu. Cpena BOJHBIX pacTBOPOB: KMCIIOTHAs, HEMTpalbHas, LIEN04Has. Bopopoausiii
noka3arens (pH) pactBopa. ['maponus coneii. Peakiun nonnoro ooMeHa.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHud. OKuciurenb u
BOCCTaHOBUTENb. IIponeccsl OKHMCIIEHHMS M BOCCTaHOBJIECHHUS. BaxkHeHNMe OKUCIHUTENN U
BOCCTAHOBUTENIM. MeTO] 37IeKTPOHHOTr0 OajiaHca. DJIEeKTPOIU3 paCTBOPOB U pacIljIaBOB BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJbl W3YyYEHHUs BEIIECTB M HUX IPEBPAIICHUNA: Ppa3lIoKEHHE
IIEPOKCUJAa BOJOPOJA B NPHUCYTCTBHM KaTaJIM3aTOpPa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MIPOBEJICHUE peakUuid HOHHOTO OOMeHa, OIpeAeNieHue Cpeabl PacTBOPOB C  IMOMOUIBIO
UH/IMKAaTOPOB, U3y4YE€HHUE BIMSHUS Pa3lUYHbIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW PEAKIMU U
I0JIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heoprannuyeckasi Xumus.

[Tonoxxenne HemeraioB B Ilepuogmueckodl cucreme XuMudeckux siemeHToB J[.U.
MeHnzeneeBa U OCOOEHHOCTH CTpOeHMS HX aroMoB. dusnyeckue CBOICTBa HEMETaJIOB.
AnnoTponus HeMeTaJuIoB (Ha MpuMepe KUCIIopoia, cepbl, hocdopa u yriepoaa).

Bopopoa. Ilonydyenue, ¢pusnueckue ¥ XMMHUYECKHE CBOMCTBA: PEAKIMU C METAUIaMH U
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOIIMBHBIE 3JIEMEHTHI.

I'anorensl. HaxoxxaeHnue B mpupoje, crocoObl MOMy4eHus, GU3NUecKue U XUMHUUECKUe
cBoMicTBa. l'amoreHoBoopozAbl. BakHeliue KHUCIOPOACOAEpXKAIUME COCAUHEHUSA TaIOTCHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MMOIY4YeHMsI rajioreHoB. [IpumMeHeHne rajioreHoB u
UX COCIMHEHUN.



Kucnopoa, o3oH. JlaBopaTopHble M HPOMBIIUICHHBIE CIIOCOOBI MOJyYEHHs] KHCIOPOJA.
®usnyeckue M XUMHUYECKHE CBOWCTBA M IPUMEHEHHE Kuciaopoga M o30Ha. Oxcuabl U
MIEPOKCH/IBL.

Cepa. HaxoxxaeHue B MNpHpoOJE, CIOCOObI MOJIyuyeHHs, (U3MYECKHMEe U XUMHUYECKUe
coiictBa. CepoBonopon, cyiabdunsl. Oxcun cepoi(IV), okeun cepri(VI). CepHucras u cepHas
KUCJIOTBI M UX coir. OCOOEHHOCTH CBOMCTB cepHOM KHUCIOTHL. I[lpumeHeHue cepsl U €€
COECTUHEHUN.

Azor. HaxoxxneHue B Hpupoje, CIOCOObI MOMy4eHHUs, (PU3MUECKHe MU XHMUYECKHE
cBoiictBa. AMMMaK, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KUCIOTBI M MX COJIH.
OcobeHHOCTH CBOMCTB a30THOM KHUCHOTHL. [IprMeHeHMe a30Ta U ero CoeAMHEHHIl. A30THbBIC
yA0OpeHusI.

®ocdop. Haxoxnenue B mpupone, crnocoObl NOITydeHUs, (PU3NUYECKHE U XUMHUYECKUE
cBoiictBa. Dochuasl u ¢ochun. Oxcuabl (ocdopa, dochopHas kuciaora U e€ COJIH.
[Mpumenenne dpocdopa u ero coenunenuii. Pochopusie y1o0peHus.

VYrnepoa, HaxoxaeHHE B TMpupone. AJUIoTpomHble Moaupuxanuu. DPuzndeckue u
XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, oOpa3oBaHHBIX yriepomoM. Oxcupa yriepoma(ll),
okcun yraepona(lV), yronbHas kucinora U e€ conu. AKTUBHPOBAaHHBIM yroJb, aACOPOLIMSL.
Oynnepensl, TpadeH, yriepoaHsle HaHOTpyOku. IIpuMeHeHHMEe TPOCTHIX  BEILIECTB,
00pa30BaHHbBIX YIJIEPOJOM, U €r0 COEAMHEHUN.

Kpemunii. Haxoxxaenue B mpupone, CrocoObl MOydeHHs, (PU3NYECKHe W XUMHUYECKHE
coiictBa. Okenp kpemMHusA(IV), kpeMHueBas kucnora, cuiavkarsl. [IpuMeHeHre KpeMHHUsI U €ro
coenuHeHuil. CTEKIO0, ero Mnoly4eHue, BUabl CTEKIA.

[Tonoxenne merannoB B [lepuoanueckoil cucreMe XMMHUECKUX 3J1eMEeHTOB. OCOOEHHOCTH
CTPOEHUS 3JEKTPOHHBIX 000104eK aTOMOB MeTa/uioB. O0mmue pusnueckue cBoiicTBa METaIOB.
[Ipumenenune meTauioB B ObITY U TexHHUKE. CIIJIaBbl METAJIIOB.

DNEeKTPOXUMHUYECKUI psii  HampspkeHud MertayiuioB. OOmme crmocoObl  MONTydeHUs
METAJIJIOB: TUAPOMETAIUTYPIUs, TUPOMETAILIYPIHUs, eKTpoMeTautyprus. Ilonarue o koppo3un
MeTasu1oB. CriocoOb! 3aIUThl OT KOPPO3UH.

OOmas xapakrepuctuka MeTauioB IA-rpymnmsl Ilepuoauueckoil cucTeMbl XMMHYECKHX
aneMeHTOB. Hatpuil u xanuii: nomyyenue, pu3ndeckue U XMMHYECKHE CBOMCTBA, MPUMEHEHHUE
IPOCTBIX BEIIECTB U UX COEIMHEHUM.

O6mas xapaktepuctuka MetamioB I[IA-rpynmsl [leprognueckoil cucTeMbl XUMHYECKHX
JIEeMEHTOB. MarHuii M KainplUil: mosydyeHue, (u3nyeckue M XUMHUYECKHUE CBOMCTBaA,
IPUMEHEHHE MPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTh BOABI M CIOCOOBI €€ yCTpaHEeHHUS.

ANIOMHMHUI: TIOTy4YeHHe, (U3NUECKue M XUMHUYECKHUE CBOWCTBA, NMPHUMEHEHHE MPOCTOTrO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIE CBOICTBA OKCHIAa M THUIPOKCHIA ATFOMUHUS,
TUIPOKCOKOMIIJIEKCHI aTFOMUHUS.

OOmast xapakTepUCTHKa MeTalioB NoOouHbIX mnoarpynn (b-rpymm) Ilepuoandeckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

Ouznyeckue U XMMHUYECKHUE CBOMCTBA Xpoma U ero coequHeHui. OKCUIbl U TUAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U DUXpPOMATHI, X OKHUCIUTEIHHBIC CBOWCTBA.
[TosnydyeHne u npuMeHeHUe XpoMma.

@u3nueckue M XHMMHYECKME CBOMCTBA MapraHiia M €ro COeIMHEHHMH. Baxuenmmue
coenuHenus mapranua(ll), mapranna(IV), mapranua(VI) u mapranua(VII). Ilepmanranar kanus,
€r0 OKHMCIIUTENIBHBIE CBONCTBA.



dusnuecKkre u XMMUYECKHUE CBOMCTBA Kelle3a U ero coequHeHuil. OKCuabl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe xKeje3a U ero CIiJIaBoB.

Du3NYeCKNe U XUMUYECKUE CBOMCTBA MeNIU U €€ coenHeHuid. [Tonydenre nu npumeHenne
MeIU U €€ COCIMHEHUM.

[uuk: monyuenue, Gpu3nUecKue U XUMHUYECKHUE CBOKWCTBA. AM(OTEpHBIE CBONCTBA OKCHIA
Y TUIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHne IMHKA U €r0 COeTMHEHUH.

OKCMEPUMEHTAIBHBIE METOJbl HW3YYEHHUs BEHIECTB M MX TNPEBPAIICHUN: H3YYCHUE
0o0pa31oB HEMETAJIOB, TOpeHHue cephl, ¢ocdopa, xkemeza, MarHUs B KUCIOPOJE, U3yUEHUE
KoJuleKuuu «MeTamibl W CIJIaBb», B3aUMOJEHCTBHE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPHAIIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJie3a ¢ pacTBOPAMU KUCIIOT U IIEJI0YeH, KAYECTBEHHBIE PEAKIIMU HA HEOPTAaHUYECKUE aHUOHBI,
KAaTHOH BOJIOPOJA M KaTHOHBI METAJIJIOB, B3aUMOJICUCTBUE THMIPOKCHUIOB aJIOMHHHS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pellieHne SKCIePUMEHTAIbHBIX 3aJa4y 10 TemaM «l ajJoreHsm»,
«Cepa u e€ coeruHeHH», «A30T U Gochop U UX COCTUHEHUD», «MeTallIbl TIaBHBIX TOATPYII,
«MeTaybl MOOOYHBIX MTOATPYIIID).

XuMHS U )KU3Hb.

Ponb xumun B oOecrieueHuN YCTOMYMBOTO pa3BUTHs yesnoBedecTBa. [IoHATHE 0 HAyUHBIX
METO/JaX TO3HAaHMSI M METOJOJIOTMM HAay4yHOTO wuccienoBaHus. HayuHble NpUHLMIBI
OpraHU3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIUIEHHBIE CTIOCOOBI MOMYUYEHUs BaXKHEHIIINX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMbliieHHbIE
CIoCcOObI MOJTYYEHHs] METANIOB M CIUIABOB. XMMHUYECKOE 3arps3HEHHE OKPYXKalollel cpelbl u
ero nociueacTBus. Poib xumun B 00ecrieYeHIH SHEPreTHIeCKON Oe30IMacHOCTH.

Xumug H 300poBbe uyenoBeka. JlekapcTBeHHble cpenctBa. lIpaBuiia HMCHoONIb30BaHUS
JIEKApCTBEHHBIX MPENapaToB. Poib XMMHUK B pa3BUTUN MEIULIUHBI.

XWMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb xuMuu B obecriedyeHuu
MUIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xwmwms. IlpaBumia OGe3omacHOro
UCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHH B OBCEAHEBHON KU3HU.

XUMHUS B CTPOUTENIBCTBE: BYKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IEMEHT, OETOH).

XuMHUs B CEIbCKOM X03siiicTBe. OpraHnyecKre 1 MHHEPATbHbBIE YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepualbl, KPaCKH, CTEKJIO, KepamMuka. MaTtepuaiibl
TUTs1 DNIeKTpoHuKH. HaHoTexHOMOTHH.

Pacuérnble 3anaumn.

Pacuétpl: mMacchl BemiecTBa WM 00BEMA ra3oB MO HM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, MacChl (00BbEMA, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CIA OJHO W3 BEIIECTB HMMEET MPUMECH, Macchl (00bEéMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKlUd, €CIU OJHO U3 BELIECTB JaHO B BUJE PacTBOpa C
ONpeAcNIEHHON MacCOBOM J0OJEHd pPacTBOPEHHOIO BEIIECTBA, MACCOBOW JOJAM U MOJISIPHOM
KOHLIGHTpAIlMd BEIECTBA B PACTBOPE, MOJIM BBIXOJIAa MPOJIYKTa peaklUh OT TEOPETHUECKU
BO3MOKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanmu3zanust MeXNpeAMETHBIX CBSA3EH MPU M3yUYEHUU OOIIEH U HEOPraHUYECKOW XMUMHH B
11 kiacce ocyIiecTBISIETCS Yepe3 UCIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH,
TaK M MOHATHUH, IPUHATHIX B OTACIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO01mue ecTecTBEHHO-HAyUYHbIC TIOHATHUS: SIBJICHHE, HAay4HbIH (hakT, rumoresa, TEOPHs,
3aKOH, aHalu3, CHHTE3, KiIacCu(UKaus, TEePUOJIUIHOCTh, HAONIOICHNUE, W3MEpEHHE,
SKCTIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

O®uzuka: marepusi, MUKPOMHUpP, MaKpOMHp, aToM, JJIEKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, SHEPreTUYECKH YPOBEHb, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHME BEIIEeCTBA, HWJCANbHBIA Tra3, (U3NYCCKUE BEIWYHHBI, CIUHUIIBI
U3MEPEHHUS, CKOPOCTh, YHEPTHUS, Macca.

buonorus: knerka, oOpraHumsM, OSKocucTema, Ouocdepa, MeTabONMU3M, MaKpo- H
MUKPOIJIEMEHTBI, O€JKH, >KUPBI, YTICBOJbI, HYKJICHHOBHIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadus: MmuHEpabl, TOPHBIE TTOPOBI, TTOJIE3HBIE UCKOTTAEMbIE, TOTUIMBO, PECYPCHI.

TexHonorus: XxumMu4eckasi MPOMBIIIEHHOCTb, METAJTYPIUsl, CTPOUTENIbHbIE MaTepHallbl,
CEJIbCKOXO3SUCTBEHHOE MPOW3BOJCTBO, TMHINEBAasl IMPOMBIILIEHHOCTh, (apMaleBTUYECKas
MPOMBIIIUIEHHOCTb, MIPOU3BOCTBO KOCMETHYECKHUX npenaparos, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTE€PUAJIOB, SJICKTPOHHAS TIPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHUHU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHUIA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHE C CUCTCMHO-ACATCIBHOCTHBIM IIOAXO0AO0OM B CTPYKTYpPC JHUYHOCTHBIX
pe3yNbTaToOB OCBOCHMS INpeaMmeTa «XHUMHs» Ha YpPOBHE CpelHero ooOimero oOpa3oBaHUs
BBIJICTICHBI CJIEIYIOIINE COCTABISIONINE: OCO3HAHUE O00YUYaIOUTUMUCS POCCUMCKON Tpa)aaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTHM M CaMOOIPENEICHHUIO;
HaJIMYUME MOTHUBALMM K  OOYy4YeHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOydYaromuxcs
PYKOBOACTBOBATHCA IPHUHATHIMU B O6HI€CTB€ npaBujIaMHu W HOpMaMHM INOBCIACHUS, HAIUYUC
MIPaBOCO3HAHUS, SKOJOTHUYECKON KYJIBTYpbI; CIIOCOOHOCTh CTABUTH 1I€JIM U CTPOUTDH KUIHECHHbBIE
TUTaHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHHUS MpEeAMeTa «XHUMUS» OTPAXKAIOT CHOPMHUPOBAHHOCTD
OIbITa [TO3HABATEIBHON U IMPAKTHUYECKON NEATEIbHOCTH 00y4arOIIMXCsl B IPOLECCE pealn3alun
00pa3oBaTeNbHON e TEIbHOCTH.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS MpeaMeTa «XHUMHUS» OTpaXaroT c(OPMHPOBAHHOCTh
OTIBITA TTO3HABATENILHON U MPAKTHUYECKOM JEATEIbHOCTH 00YYaIOUINXCs B TPOLIECCE peaTn3aluu
00pa30BaTeNbHON 1A TEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

OCO3HaHHUs 00YYaIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBAKEHHS K
3aKOHY W NPaBONOPSAKY;

MNpEaACTaBJICHHUA O COLUAJIIBHBIX HOpMax M IIpaBUJIaX MEKINMYHOCTHBIX OTHOIIIEHUHN B
KOJUJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCHICHUHN y‘IG6HBIX 1 MO3HABATCJIbHBIX 3a1a4, BBIIIOJHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB;,

CIIOCOOHOCTH OHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI IpYruX
IIPU aHAJIKM3€E PA3IMYHBIX BUJIOB YUEOHOH J€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

HOCHHOCTHOI'0O OTHOLICHUA K HCTOPUYCCKOMY H HAYYHOMY HACJICIUIO OTCUECTBECHHOMU
XAMMUH,;

YBAXXCHHUA K IMPONECCY TBOPUECTBA B o0acTu TEOpHUHU U MNPAKTHYCCKOI'O IPUITOKCHUA
XUMHH, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh pEe3yJbTaT MJIUTENbHBIX HaOII0JEHUH,
KPOIOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TIOUCKOB, IOCTOSTHHOTO TPY/Ja YYEHBIX U IPAKTHKOB;

MHTEpEeCa M I1I03HABaTEJIbHBIX MOTHMBOB B IIOJIyYEHHH M MOCIEAYIOIIEM AaHau3e
HH(pOpPMALIUHY O MEPEIOBbIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OICHUBATL CHUTyallUW, CBA3AHHBIC C XHUMHWYCCKHUMU SABJICHUAIMHU, U
NPUHUMATh OCO3HAHHBIE DPEIICHUS, OPUEHTUPYACh HAa MOpPaJbHO-HPAaBCTBEHHBIE HOPMBEI U
LEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJEHUE WU IOCTYIKH CBOMX TOBAPHUIIEH C IO3ULMH
HPABCTBCHHLIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUA HOCJIC[[CTBI/Iﬁ IOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS LIEHHOCTEeH 310poBOro M Oe3omacHoro obOpasza >KWM3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXHMUECKOMY 370POBBIO;



coOJIIO/ICHHUsT TIPaBUi 0E30MacHOro OOpaIIeHus] ¢ BEIIeCTBaMH B OBITY, MOBCEIHEBHOM
YKU3HU, B TPYI0BOM J1€ATEIbHOCTH;

MOHUMAaHMSI 1LIEHHOCTH TMpaBWJI HWHIAUBUAYAIbHOTO U KOJJIEKTUBHOTO 0€30MacHOro
NOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHMS IOCIEACTBUI M HENpPUATHS BPEAHbIX NpPUBbIUEK (YNMOTpeOJEeHUs alKOrouisd,
HapKOTUKOB, KypEHHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIbCKOW JESTEIbHOCTH,
00IIECTBEHHO MOJIE€3HOM, TBOPYECKON M IPYTUX BUAAX AEATEINBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a4ad COLMAIBHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbl);

UHTEpeca K MPAKTUYECKOMY HM3Y4YEHHIO NMPO(eccCHil pa3iiMyHOro poja, B TOM 4YUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)XXEHUS K TPYLy, JHOISAM TPyJla U pe3yibTaTaM TPYAOBOM AESATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHJMBUIYaJIbHOM TpaeKTOpuu oOpa3oBaHMs,
Oyaymiell npodeccun U peanu3aluid COOCTBEHHBIX )KM3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpEOHOCTEN 00I1eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCITUTAHUS

9KOJIOTHYECKHU IeJIeCO00Pa3HOr0 OTHOMICHHS K MPHPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

NOHUMAaHMA INI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIJIeM, BIUSHUS SKOHOMUYECKHX
MIPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATIBHOM CPELBI;

0CO3HAHHS HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHKCHUN XUMHH JIJISI PEIICHHSI BOTIPOCOB
PalMOHAIBHOTO MPUPOAOIOIB30BAHNUS;

AKTUBHOTO HENPUATHS INEHCTBUM, NMPUHOCALIMX BpPEI OKPYKAIOLIEH NPUPOIHON cpere,
YMEHHUSI IPOTHO3UPOBATh HEOIArONPHUSITHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

HQJIMYUS PAa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOW KyJbTYpPBI, OIIBITA
JEATEIIBHOCTH  3KOJIOTMYECKOW  HANpPaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSITH HICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00I11eCTBEHHOM MPaKTHKH;

NOHUMaHMA CHEeUM(PUKA XUMHHM KaK HayKH, OCO3HaHHsA €€ poilu B (OPMHPOBAHUU
PalMOHAJIBLHOTO HAYYHOTO MBIIUIEHMSI, CO3/IaHNHU 1IEJIOCTHOTO MPEACTaBIEHUS 00 OKpYyKaroIleM
MHUpE KAaK O €AMHCTBE IPUPOABI M 4YEJIOBEKA, B TO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEW WU
peleHnH mpodIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexxIEHHOCTH B 0CO00M 3HAYMMOCTH XHWMHUH JJIsi COBPEMEHHOW NMBUIM3AIMU: B €€
T'YMaHHUCTUYECKOW HAIIPaBICHHOCTH M Ba)XKHOM POJIM B CO3/IaHMU HOBOM 0asbl MaTepuaibHOU
KYJIBTYpPBI, B PEIIEHUH IN100aIbHBIX IPOOJIEM YCTOHUNBOIO pa3BUTHSI YEIOBEUECTBA — CHIPEBOM,
SHEpPreTUYecKoil, NUIIeBOM U HKOJOTMYECKOH O0e30macHOCTH, B Pa3BUTHM MEIULIMHBI,
00€CTIeYeHUN YCIOBUH YCIIEIIHOTO TPYyAa U SKOJOTHYECKH KOM(POPTHOM KHU3HH KaXKJIOTO YJIeHA
00111eCcTBa;

€CTCCTBCHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHMs CYIIHOCTM METOJOB IIO3HAHMI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJIB30BaTh MOJydyaeMble 3HAHUS IS



aHanmu3a U OOBSCHEHHMS SIBIICHUH OKpY’XKAIOIIEr0 MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUS ieTaTh 000CHOBaHHBIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJBIO MTOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIbHO UCIOIb30BATh XMMUYECKHE 3HAHUSA IS PELeHUs TpodiieM
B PEAJIBHBIX )KU3HEHHBIX CUTYyalMsIX;

MHTEpeca K ITO3HAHUIO, UCCIIE0BATEIbCKON ACATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpepbhIBHOMY OOpa30oBaHHIO U CaMO00pa3oBaHUIO, K
AKTUBHOMY IIOJIyYCHMIO HOBBIX 3HAaHUM 10 XUMHUM B COOTBETCTBUM C KMU3HCHHBIMU
NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3nuyHbIX chepax mnpodeccHOHATHLHON
NEATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3ybTaThl OCBOCHHMS MPOTPaMMbI [0 XMMHU HAa YpPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMBbIe 11 (POPMHUPOBAHUS MHUPOBO33PCHHUST OOYUAIOMIMXCS MEKIAUCIUIUIMHAPHBIC
(MexnpeaMeTHbIe) OOLIEHAYYHbIE TOHATHUS, OTPaXKAIOIIUE IEJTOCTHOCTh HAyYHOW KapTUHBI MUPA
U crieln(puKy METO/I0B NO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
9HEprus, SBJICHUE, MPOLECC, CUCTeMa, HAyYHBIH (aKT, MPUHIHUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIIeI0BaHne, HAOII0ACHUE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHUE);

YHUBEpCAlbHblE ~ yueOHble  JAeHCTBHsS  (MO3HABaTelIbHbIE,  KOMMYHHMKAaTHBHBIE,
peryinsaTuBHbIE), obecreunBamomme (GopMupoBaHue (YHKIMOHAIBLHOM TI'PaMOTHOCTH H
COLIMAJIbHOM KOMIIETEHIIMH 00YyYaroIXCs;

CHOCOOHOCTh ~ OOydalolUXCsl  HMCMOJb30BaTh  OCBOEHHBIE  MEXIUCLMILIUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS W YHUBEpCalbHble yuyeOHble ACHUCTBUS B IO3HABATEIbHON U
COLIMAJIBHOM MPAKTHUKE.

MertamnpenaMeTHbIe pe3ysbTaThl OTPAKAIOT OBJIAJCHUWE YHHUBEPCAIbHBIMH yYEOHBIMU
TI03HABATEIbHBIMUA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

I[Ho3naBaTebHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eiicCTBUS

1) 6a3oBble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTYaTU3MpPOBaTh MpoOJIEeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JEATeIbHOCTH, 3aJaBas HapameTpbl U KPUTEPUH HMX JIOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTAThl ACATEIHHOCTH C MOCTABICHHBIMU LIEJISIMHU;

WCIIOJIB30BaTh TPU OCBOCHUU 3HAHMM MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIJCISTH
XapakTEepHbIC TPU3HAKKW TIOHATHH W YCTAHABIWBATh WX B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE MOHITUS ISl OOBbSICHEHHUS OT/IEIbHBIX (PAKTOB U SBICHUM;

BBIOMpATh OCHOBAHMSI U KPUTEPUHU IS KIACCU(DUKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIUBATh MPUINHHO-CIICJCTBEHHBIE CBS3H MEX1Y U3YYaEeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXKIeHUs (MHIYKTUBHBIC, JACAYKTHBHBIC, IO aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PacCCMATPUBAEMBIX SIBJICHHSIX, (OPMYIUPOBATH
BBIBO/IbI U 3aKJTIIOUCHMUS;

MPUMEHSATh B IMPOIIECCE MO3HAHUS MCIOJIb3yeMble B XMMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, TTPe0OPa30BhIBATH MOJICIHHBIC MPEACTABICHUS — XUMUUYECKHI 3HAK (CUMBOJI) DJIEMEHTA,



XUMu4eckass (GopMysa, ypaBHEHHE XUMHUYECKOM peakuud — TpH pPELIeHUH Y4eOHbBIX
MO3HABATEJIbHBIX U NMPAKTUYECKUX 3a7ad, IPUMEHATHh Ha3BAaHHbIE MOJEIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yUYaeMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a3oBbIe HUCCIeA0BATEIbCKUE eiiCTBHS:

BJIa/IETh OCHOBAMHU METOJ0B HAy4YHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLUM;

dbopMynHpoBaTh IENM H 3aJadd  HMCCJIEIOBAHMSA, KCIIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 GOPMHUPOBAHUS TUIIOTE3bI 110 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUIL;

BJIAaJIETh HAaBBIKAMHU CAMOCTOSATEIBHOTO IUIAHUPOBAHHUA M NPOBEICHMS YUEHUYECKHX
9KCIIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUS HAOJIOATh 32 XOJIOM IPOILECCa, CAMOCTOATEIBHO
IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAEIAHHOM
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIEOBATEIICKOM M MPOEKTHOM JesITeIbHOCTH,
HPOSIBIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEeIleHuUs
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJOB ITO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCS B PpA3IMYHBIX HCTOYHHMKAX WHPopManuu (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOrO COJAEpXKaHMs, CIpaBOYHble mocobus, pecypcbl HMHTepHera),
aHAM3UpOBaTh MH(DOPMALMIO DPA3JIUYHBIX BHUJIOB M (OPM MpENCTaBIEHUS, KPUTUYECKU
OLICHHUBATH €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

(bopMyIHpOBaTh 3aMpoChl U NPUMEHATH pPA3TUYHBIE METOABI TPU TOUCKE M OTOOpe
UH(POpPMALINU, HEOOXOAMMOM IS BHITIOJIHEHHS YI€OHBIX 33124 ONPEIEIEHHOTO THIIA;

npuoOpeTaTh OMBIT UCHOJIB30BAHUSA MH(MOPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTMH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIBbHYIO ()OpMY MpPEACTaBICHUS UH(OPMAIU (CXEMBI,
rpad UKy, TUarpaMMebl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIH S3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpMaLuel: MPUMEHATh MEXIpeIMeTHble ((U3NYecKue M MaTeMaTHYeCKUE) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbl, HOMEHKIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAAHOCTU.

KoMMyHuMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMbI B XOZ€ TUAIOTa U/ WU TUCKYCCHUH,
BBICKA3bIBATh UICH, q)OpMy.]II/IpOBaTB CBOM NPCIJIOKCHUA OTHOCUTCIIBHO BBITIOJIHCHU
MPEJI0KEHHOM 3a/1a4H;

BBICTYNATh C MPE3CHTAIMEH pe3yJIbTAaTOB IMMO3HABATEIHLHOM ACATEIHHOCTH, TOTYYCHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAaMHU TIPH BBITIOJIHCHHH XHUMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOW paboOThl MO HCCIEAOBAHUIO CBOWCTB H3Y4aeMbIX BEIIECTB,
peanm3anuu y4eOHOTO TPOEKTa, M (POPMYIUPOBATH BBIBOJABI IO pe3yJibTaTaM MNPOBEAEHHBIX
MCCJICIOBAHMM MMyTEM COTJIACOBAHUS TO3UITNI B X0/ 00CYKICHHS 1 OOMEHAa MHCHUSIMHU.



PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYILIECTBIATH CBOIO ITO3HABATEIBHYIO NEATEIIBHOCTD,
onpenenss € eau M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJiaraéMblii alrOPUTM JIEHCTBUN TMPU BBHINOJIHEHUH YYEOHBIX M MCCIIEOBATENbCKUX 3ajad,
BBIOMpaTh Haubosee F3((HEeKTUBHBIN CITOCOO WX PEIICHUs C YIETOM IONYYEHUS] HOBBIX 3HAHHHA O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIISATH CAMOKOHTPOJIb I€ATEIHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

NPEIMETHBIE PE3YJIbTATHI

[IpenMeTrHbIe pe3yiabTaThl OCBOCHHUS MPOTrpaMMbl 110 XMMHM Ha YIJIyOJIEHHOM YpPOBHE Ha
ypOBHE cpelHero oodiiero oOpa3zoBaHUs BKIIOYAIOT creruduyeckue Ajas yueOHOro mnpeamera
«XuMHs» HaydHbIE 3HAHUS, YMEHHUS U CIOCOOBI JCWCTBUN MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHHA, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUSA U MPUMEHEHUIO
3HAHUN B PA3NUYHBIX YYEOHBIX CHUTYyallMAX, a TaK)Ke B PEaJbHBIX >KMU3HEHHBIX CHUTYaIlHsX,
CBS3aHHBIX C XUMHUEH. B mporpamme mo XWMHMM IpeIMETHBIE PE3yJbTaThl MPEACTABICHBI 110
rojiaM U3y4eHHUs.

10 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndyeckast XuMHUsD> OTPAKAKOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYEHUHU OPTraHUYECKOM XHMHH B
CUCTEME €CTECTBCHHBIX HayK U €€ pOJiu B 00ECIICUCHNH YCTOWYMBOTO PA3BUTHUS YEIOBEUYECTBA B
perieHnr mpoOIeM IKOJIOTHUYECKOM, YHEPTeTUYSCKON M TMHUIICBONW O0€30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JaHHUM HOBBIX MaTEpHalOB, HOBBIX MCTOYHHUKOB JHEPruM, B OOECHEUYEHUU
palMOHATBHOTO MPUPOIONONb30BaHMs, B (DOPMUPOBAHUM MHUPOBO33PEHUS U OOIICH KyIbTYphI
YelIOBEKa, a TakKKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOIHOM CpelIE;

BJIAJICHUE CHCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOIOJATrarolIue
MOHATUA — XUMHYECKHH DJIEMEHT, aToM, SAPO M JIIEKTPOHHas 00oJouYka aroma, s-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMS aTOMa, TMOPUIU3AIMs aTOMHBIX
opOuTaned, MOH, MOJIEKyJa, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIbHOCTb, CTENEHb OKHUCIIECHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIApPHAs Macca, MOJIAPHBIA 00BEM, YIJIEPOJHBIA CKEJNeT,
(yHKIMOHANBPHAS TPYMIa, paguKal, CTPYKTypHble (GopMyIbl (pa3BEPHYThHIE, COKpallEHHBIE,
CKEJIETHBIE), U30MEpHUsl CTPYKTypHass U NPOCTPAHCTBEHHAas (T€OMETpUYEcKas, OINTHUYECKasi),
MU30MEpbl, TOMOJIOTUYECKHNA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOAEpKaILUe
OpTraHWYECKUE COCAMHEHHS, MOHOMEp, IMOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbI (mepuoanueckuid 3akoH JI. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemiectB A. M. byrtnepoBa, 3akOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH
COXpAaHEHHS M TPEBPAILCHUS DSHEPTUU TPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUWSA, JEKAIIUEe B OCHOBE MOHUMAaHUS
OPUYMHHOCTY U CHCTEMHOCTH XUMHUYECKHUX SIBJICHUW; MPEICTABICHUS O MeEXaHU3Max
XUMUYECKUX pPEaKUUW, TEPMOJMHAMUUECKMX W KHHETHYECKUX 3aKOHOMEPHOCTAX UX
NpOTEKaHUsl, 0 B3aUMHOM BIIMSHMM aTOMOB M TPYII aTOMOB B MOJIEKYyJiax (MHAYKTUBHBIN U
Me3oMepHbIi 3dexTol, opuentanTell u Il poma); dakTomornueckne CBEICHHS O CBOMCTBAX,
cocTaBe, OJyYeHUHU 1 0€30I1aCHOM MCIOJIB30BaHNHU BAXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY



U TPaKTHYECKOW JAEATENbHOCTH YEJIOBEKa, OOIMX HAyYHbIX MPUHIMIAX XHUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOJA, EpepadOTKNU HEPTH);

c(OpMUPOBAHHOCTh ~ YMEHHI:  BBIABISATH  XapaKTepHble  NPU3HAKU  TOHSATHI,
YCTaHABIMBAaTbUX B3aHMMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOLIUE MOHATHS MpPH OMHCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTraHUYECKUX COETUHEHNUI;

c(OPMHPOBAHHOCTH YMEHHIA:

HCIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY JJIsl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKUX BEILECTB;

COCTaBJIATh YPABHEHUS XUMHUYECKHUX pEAKUMH U pacKpblBaTh HUX  CYIIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEICTBOM  COCTABJIEHHS  AJIEKTPOHHOI'O
OaylaHca JTHX PEAKIUH, peakIuii HWOHHOTO OOMEHa IMyTEM COCTaBIICHHUS WX TIOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHHUI;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKHMX BEIIECTB Ul WIUIFOCTPALMU  MX
XMMHYECKOI'0 U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIUBATh NPUHAJUIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB MO0 UX COCTaBy M CTPOCHUIO K ONpeAeNEHHOMY KJIacCy/TpyIine COeAMHEHNUH, TaBaTh UM
Ha3BaHMs 1o cucremMarnyeckoid HoMmeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUISL  OTZAEIBHBIX TPEJACTaBUTENECH OpPraHUYECKUX BEIIECTB (ITUJIEH, aleTWIEH, TOJYyol,
TJIMIEPUH, OSTWICHTIUKONb, (QeHoN, (OopMaNbIeTHA, aleTadbJeTHl, AaleTOH, MypaBbUHAS
KHUCJIOTA, YKCYCHasi KHCJIOTa, CT€apHUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIIMH,
aJlaHWH, MaJlbT03a, PPYKTO3a, AHUIUH, TUBUHWII, U30IMPEH, XJIOPOMPEH, CTUPOI U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BHUJ XUMHUECKOW CBSI3M B OPraHUYECKHX
COeIMHEHMAX (KOBaJIEHTHAsl U MOHHAs CBAA3b, G- U M-CBSA3b, BOAOPOHAS CBS3b);

c(OpMHUPOBAHHOCTh YMEHMSI NPUMEHATH IMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemiectB A. M. bytiepoBa myist 00bsiCHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (HU3MUECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTaBUTENEH Pa3InYHbIX KJIIACCOB OPIraHUYECKUX BEILECTB:
aJIKaHOB, LHWKJIOAJIKAHOB, AJIKCHOB, AJIKaJHEHOB, AJKHHOB, apOMaTHYECKHX YTJIEBOJIOPOIOB,
CIHMPTOB, AIbJCTUAOB, KETOHOB, KApOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, TU- U MOJINCAXAPUIIOB),
WUIIOCTPUPOBATh TEHETHMUYECKYIO CBSI3b MEXKIYy HHMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKIHi ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (HOPMYII;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HAa KOHKPETHBIX IpPHUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHONW CIOCOOHOCTH OPraHMYECKHX COECIUHEHHM OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI31), B3AUMHOTO BJIMSHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb MCTOUYHUKH YTIEBOJOPOIAHOTO CHIPhS
(HeTh, MPUPOAHBINA ra3, yroib), CIOCOOBI €ro mnepepaboTKH M IMPAKTHYECKOE MPUMEHEHHE
IPOIYKTOB MEPEepadOTKH;

c(OpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUN O E€CTECTBEHHO-HAYYHBIX METOax
MO3HaHUs — HAONIOIEHUU, W3MEPEHUH, MOJEIHPOBAHUH, OJKCIEPUMEHTE (peallbHOM U
MBICJICHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHMSI ~ NPUMEHSATHOCHOBHBIE  ONEPALUU  MBICIUTEIHHON
NESATEIbHOCTH — aHallu3 U CUHTE3, CpaBHEHHE, OOO0OIIEHHE, CHCTEMAaTH3aLUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€H — JIJIs1 U3yUEHUsI CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;



c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBIISITH B3aUMOCBSI3b XUMUYECKHUX 3HAHUN C TIOHATUSMHU U
IPEJCTaBICHUSIMH JPYIMX €CTECTBEHHO-HAYYHBIX IPEAMETOB i 00Jee OCO3HaAHHOIO
MMOHMMAaHMSI CYIIHOCTH MaTepHaJbHOTO €IUHCTBAa MHpPA, UCIIOJIb30BATh CUCTEMHbIE 3HAHUS IO
OpPraHMYECKON XUMUU AJisi OOBSICHEHUS M MPOTHO3UPOBAHUS SBICHHUH, NMEIOIUX €CTECTBEHHO-
Hay4YHYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOIUTH PACUYETHI IO XUMHUYECKHM (opmyrnam u
YpaBHEHUAM XHMHUYECKUX PEaKIMi C UCHOJb30BaHMEM (PU3MUECKHX BEIUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKJICHUI0 XUMHUYECKON (HOpMYIbI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHAYECKHX 3JIEMEHTOB, IPOJAYKTaM CTOPaHUs, ITIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTrHO3UPOBATh, AHATU3UPOBATh U OLICHUBATH C MO3ULIUN
9KOJIOTHYECKON O€30MacHOCTH MOCIEJACTBUS OBITOBOM U IPOU3BOJCTBEHHOM MAESITEIHLHOCTU
4eJI0OBEKa, CBS3aHHOM C mepepabOTKOM BELIECTB, MHCIOJIb30BATHIIONYUYEHHbIC 3HAHUS IS
NPUHATUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSTEIbHO IUIAHUPOBATh U MPOBOJUTH XMUMHUYECKUN
9KCIIEPUMEHT (MOJyuYeHUE U U3yUeHUE CBOMCTB OPraHN4YEeCKMX BEIIECTB, KAUECTBEHHbIE pPEeaKIIUu
YTJIEBOJOPOAOB pPa3IMYHBIX KJIACCOB M KHUCIOPOJCOJEP)KAIIMX OpPraHMYECKHX BELIECTB,
pelleHHe OHKCIEPUMEHTAJIbHBIX 33Jad 110 pPAaclO3HABAHMIO OPraHWYECKUX BEILIECTB) C
coOnrofeHreM TMpaBWil 0e30macHOro oOpalleHuss C  BellecTBaMU U JIaOOpaTOpPHBIM
obopynoBanueM, (HopMyIHpOBaTH I€db HCCIEIOBAaHUS, MPEACTABIATH B pas3audHOM (opme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTD;

c(OPMHPOBAHHOCTH YMEHHIA:

coOIoIaTh TIpaBUJIa AKOJOTHYECKH IIEJIECOO0pa3sHOT0 MOBEICHHS B OBITY W TPYIOBOM
JEATEIbHOCTH B LEJIAX COXPAHEHUS CBOETO 30POBbs, OKPYXKAIOIIEH NPUPOIHOM Cpelbl U
JOCTH>KEHHS €€ YCTOMYMBOTO pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOIO AEMCTBMSI HA JKHUBBIE OPraHU3Mbl ONPEAEIEHHBIX
OpraHUYEeCKHUX BELIECTB, MOHUMAas cMbIci roka3areis [1/1K;

aHAIM3UPOBATh  LEJIECOOOPa3HOCTh  NPUMEHEHHs]  OpraHMYecKUX  BEUIeCTB B
MPOMBIIUIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
UHPOPMALIMK B PA3IMYHBIX HUCTOYHUKAX (HaydHas W y4eOHO-HAaydHas JUTEpaTypa, CpeicTBa
MaccoBoi uHGpopMauuu, VHTepHET W JApyrue), KpUTUYECKH AaHaJU3UPOBATH XHMHUYECKYIO
uHbopMallnio, nepepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHM C MOCTaBICHHON yueOHOU
3ajadeil.

11 KJIACC

[IpenmerHbie pe3ynbTathl OCBOeHHS Kypca «OOmass W HeopraHuyeckas XUMHS
OTPaXKakoT:

c(OPMHPOBAHHOCTD MPEJCTABICHHUI: O MaTepUAILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HABAa€MOCTHU SIBJICHUM NMPUPOJIbI, O MECTE M 3HAYEHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK M €€ posiu B 00€CIEeUeHUH YCTOMYMBOTO Pa3BUTHS, B PELICHUH NMPOOJIEM 3KOJIOTUYECKOM,
SHEPreTUYeCKOM U THUIIEBOM OEe30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAHMM HOBBIX
MaTepuajoB,  HOBBIX  HCTOYHUKOB  DHEPruM, B  OOECHEYECHHWU  PAIMOHAIBHOTO
PUPOAONOIH30BAHNUS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOILEH KYJIbTYpPhI YEIIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBbIO U IPUPOJIHOI cpejie;

BJIAQJICHUE CHUCTEMOM XHUMHYECKMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOINOJATrarolIue
MOHSATUS — XUMUYECKUH DIIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AMEKTPOHHAsI 000JI0YKa aTOMa, S-



, p-, d-aromHBIE OpOHWTANU, OCHOBHOE W BO30YXJAEHHOE COCTOSIHHSI aToMa, THOpUAM3AIUSL
ATOMHBIX OpOMWTaJNIe, WOH, MOJIEKYJa, BaJE€HTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKHCJICHUSI, XWUMHYECKas CBs3b (KOBAJICHTHAsl, HWOHHAS, MeETaJuIMuecKasi, BOJOPOIHAs),
KpUCTaJUIMUECKasl PEeIIETKa, XUMHUYECKas peaklHs, PacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
3JEKTPOJIUTUYECKAS] ~ JUCCOIMAIMs, CTENEeHb JUCCOIMAllMM, BOJOPOJHBIM  IMOKa3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOW dPPEKT XUMUIECKON PEaKIHH, CKOPOCTh XUMHUYECKON
peaKIy, XUMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBI (TEOPHUS  DIICKTPOIUTHUYECCKOM
aucconuanuu, nepuogudecknid 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHsI MAacChl BEILECTB,
3aKOH COXPaHEHUs U MPEBPAILLCHUS SHEPTHM MPU XMUMHYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOUIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHMS, JIeKAIIME B OCHOBE MOHUMAHHMS MPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKUX SIBIICHUM; COBPEMEHHBIEC IPEJCTABICHUS O CTPOCHHUU BEIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HaJMOJIEKYJISIPHOM YPOBHSIX; MPEICTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEAaKUUW, TEPMOJMHAMUYECKMX W KHHETHUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAHUsA, O XHWMHUYECKOM pAaBHOBECHHM, pAaCTBOpaxX MW  JUCIEPCHBIX CHUCTEMaX;
(hakTONOrMUECKUe CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYEHUH U O€30MacHOM HCIOJIb30BAHUU
BAXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTHUECKON JAESITETbHOCTH YelIOBEKa,
O0IINX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUII: BBISBIIATH XapaKTEPHbIE MMPU3HAKY MMOHATHM, YCTaHABIIUBATh
UX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHWM HEOPTraHWYECKHX
BEILECTB U UX MPEBPALLECHUI;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY ISl COCTABIICHUS
(dopMyJT BEHmIECTB W ypPaBHCHWH XHMHYECKUX PEaAKIUH, CHCTEMATHYECKYIH0 HOMCHKIATYDPY
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTJEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEEISITh BAJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKIX
3JIEMEHTOB B COEAMHEHUSX, BHJI XMMHUYECKOW CBSI3U (KOBAJCHTHAs, MOHHAs, METaJUIMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMUYECKON PEIIETKA KOHKPETHOTO BEIIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT BHJA
XUMHYECKON CBSI3M U TUNA KPUCTAJUIMYECKON PEmIETKH, OOMEHHBINM M JOHOPHO-aKIENTOPHBIN
MEXaHHU3MbI 00pa30BaHMs KOBAJIGHTHOW CBS3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIMPOBATH: HEOPTraHWYECKHE BEIIECTBA MO HUX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3TUYHBIM NpHU3HAKaM (YHCIy U COCTaBYy pearupyrolmx
BEIIECTB, TEIJIOBOMY J(PQeKTy peakiuu, HW3MEHEHHUIO CTEleHEH OKHUCICHUS DJIEMEHTOB,
00paTUMOCTH, YYacCTHIO KaTalu3aTopa W JIPYTHE); CaMOCTOATEIbHO BBIOMpPATh OCHOBAaHUS U
KPUTEPUU JJIs KIIACCU(PUKAIINN U3y9IaeMbIX BEIIECTB H XUMHUYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHsI PACKPBIBaTh CMBICI TMepuoandeckoro 3akona J[. .
MenzgeneeBa U JI€MOHCTPUPOBATH €r0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMCHHIA: XapaKTEPH30BATh JJIEKTPOHHOE CTPOSCHUE aTOMOB M MOHOB
XMMHYECKUX DJIEMEHTOB MepBOro—4eTBéproro mnepuoaoB Ilepuoanueckoit cucremsr JI.M.
MeneneeBa, UCNOJIB3Ysl MOHATUS «IHEPIETUUYECKHE YPOBHW», «IHEPreTUUYECKHE MOTYPOBHUY,
«s-, p-, d-aromHBIE OpOUTANM», «OCHOBHOE M BO30YXIEHHOE JHEPreTUYECKUE COCTOSHUS
aToMay»; OOBSICHATH3aKOHOMEPHOCTH W3MCHECHHS CBOWCTB XHMHUYECKHX OJJIEMEHTOB H HX
COEMHEHM 1o nepuogaM u rpynmnam [lepuoanueckoit cucremsl . 1. MenneneeBa, BAJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JIOUEK;



c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepu30BaTh (OMMCHIBATh) OOIIME XUMHYECKUE
CBOICTBa BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEP)KIATh CYIIECTBOBAaHUE I'€HETUYECKOW CBS3U
MEX/1y HEOPTraHUYECKUMU BEIIECTBAMU C TOMOIIbIO YPAaBHEHUIN COOTBETCTBYIOIIUX XUMHUYECKIX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUSI PACKPbIBaTh CYIIHOCTb: OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKIyii MOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOTO OallaHCa 3TUX peakluil; peakunuii HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS MX IIOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUH; peakuui
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa30BaHUs (Ha MpHUMEpe T'MIPOKCOKOMIUIEKCOB LIMHKA U
ATIOMUHHUS);

c(OPMHUPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKHX
peakuuii ¢ yd€ToM HX DSHEPreTMYECKHX XapaKTePUCTHK, XapaKTep H3MEHEHHs CKOpPOCTH
XMMHUYECKON PEeaKIMU B 3aBUCUMOCTH OT Pa3IM4YHBIX (PaKTOPOB, a TAKXKE XapaKTep CMELICHHs
XMMHUYECKOTI'0 paBHOBECHS II0J] BIMSHUEM BHEIIHUX Bo3zelicTBuil (mpunun Jlelllarense);

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XMMUYECKHE PEAKLIUH, JeKaAIIUe B OCHOBE
IPOMBIIUIEHHOTO TOJYYEHUs] CEpHOW KHUCJIOThl, amMMHakKa, oOllue Hay4YHble MPUHIUIIBI
XMMHUYECKHX TPOU3BOJCTB; LEIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYECKMX BEILECTB B
HPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pE€HHsI COOTHOIICHHUS PUCK-TI0Nb3a;

c(OPMHPOBAHHOCTH BJIA/ICHUS] CHCTEMON 3HAaHUI O METOJaX HAYYHOTO MO3HAHUS SBICHUIN
opuposibl — HaOJIOJEHHE, U3MEpPEHHE, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJIEHHBII), MCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, YMEHHs MPUMEHSTb TH 3HAHUS IpU
HKCHEPUMEHTAIbHOM HCCIEOBAaHUM BEIIECTB U Ui OOBACHEHHS XUMHUECKUX SBIICHUM,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOM EATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOM )KU3HU;

c(OpMUPOBAHHOCTh YMEHHMSI BBISBIISATH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C MOHATUSAMU U
NPEACTABICHUAMHU JIPYTHX €CTECTBEHHO-HAY4YHbIX IIPEAMETOB [Uii 0o0Jiee OCO3HAaHHOI'O
NOHMMAaHHUs MaTEPUAIILHOTO €IUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS IPOBOJUTH PACUYETHI: C UCIIOIB30BAaHUEM MOHATHH «MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE» U «MOJISIpHAsT KOHIIEHTpALMs»; MacChl BELECTBA WM 00bEMaA rasa
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00bEMY OJHOIO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIIECTB; TEIUIOBOro 3(PdeKTa peakluy; 3HaYeHUs BOJOPOJHOIO MOKa3aTelsi paCTBOPOB KUCIOT
U 1IeoYell ¢ M3BECTHOM CTEMEHBIO JMCCOIMAINM;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTA peaKkliy, €CJIU OJJHO U3 MCXOJHBIX BELIECTB JIaHO B BUJE PacTBOpa C OINpeAeIEHHON
MaccoBOW J10JIed pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); II0JIU
BBIXOJIa MMPOJYKTA PeaKLUU; 0ObEMHBIX OTHOILIEHUI ra3os;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENFHO IUIAHUPOBATh U MPOBOJUTH XUMHUUECKUH
SKCHEPUMEHT (IIPOBEACHUE PEAKIINN HOHHOTO 0OOMEHa, MOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOpPraHMYECKHUX BEILECTB, ONPE/IEIIEHNE CPEebl PACTBOPOB BEIECTB C MOMOIIBIO HHAUKATOPOB,
U3yueHHE BIUSAHMUA pPa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XHMHYECKON peakluH, pelIeHHe
9KCHEPUMEHTAIbHBIX 33734 1Mo TeMaM «Metauib» U «Hemeramas») ¢ coOmoieHHeM NpaBuil
Oe3omacHOro OOpaleHHus C BEIIeCTBAMHU M JIAOOpaTOpHBIM 000pynoBaHHEM, (OPMYIHPOBATH
LeNb HWCCIENOBaHUS, MPEACTaBIATh B pPA3IUYHOW (opMe pe3ysbTaThl HAKCIEPUMEHTA,
AHAJIN3UPOBATh U OLCHUBATbUX JOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTh YMEHUIl: COOMIOAATh NMpaBUiIa MOJIb30BAaHUA XMMUYECKON MOCYI0H U
1a00paTOpHBIM 000pYAOBaHUEM, OOpAIllEHHs C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSIMHU
[0 BBINOJIHEHUIO J1A0OPAaTOPHBIX XUMHUYECKHX OIBITOB, SKOJOIMUYECKHU IIeJ1ecO00pa3HOro
IOBEJICHU B ObITY U TPYJOBOH JEATENBHOCTH B LEISIX COXPAaHEHUs CBOErO 3/0POBbS,
OKpYyXarolled NPUPOAHON Cpelpl U JAOCTHXKEHHS €€ YCTOMYMBOIO pPa3BUTHUS, OCO3HABaTh



ONACHOCTb TOKCHYECKOI'O JECHCTBHS HA >KUBBIC OPraHU3MBbl ONPENEIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIca nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANIPABICHHBIA MOUCK XHUMHYECKOM
uHbOpMallMU B PA3NIMYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-Hay4Has JHUTepaTypa, CpelcTBa
maccoBoi uH(popmanuu, HWHTEpHET U JApyrue), KPUTUYECKH aHATM3UPOBATHXHUMHUYECKYIO
uHpOpMAIINIO, TepepadaThiBaTheé W HCIIONH30BATHB COOTBETCTBUU C IOCTABJICHHON ydeOHOU
3aJaueil.
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