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MHNOACHUTEJBHASA 3AIINCKA

Pabouvas nmporpamMma o XMMUH Ha YpOBHE CpeIHEro oo1ero oopasoBanus pazpaborana Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Deneparum», TpeOOBaHUH K pe3ybTaTaM OCBOCHUS (eliepanbHOil 00pa30BaTeIbHON MPOrPaMMbl
cpennero  obmiero  oOpaszoBanus(POIlI  COO), npencraBneHHbix B DemepalbHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «XuMHs» B 00pazoBaTelbHBIX opraHuzauusax Poccuiickoit @enepauuu,
peaIn3yIOLX OCHOBHBIE 00pa30BaTENIbHBIE IPOTPAMMBI, U OCHOBHBIX I0JI0KeHUH «CTpaTerun
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHs Ha YpOBHE YIIyOJNEHHOrO H3y4YeHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTeCTBCHHO-Hay4yHOro obOpa3zoBanusi yuammxcs 10-11 xmaccoB. WM3yuenue mpeamera,
peaiizyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOMUIBLHOIO OOYYEHHs, MPU3BAHO
obecrieunTh 0011€00pPa30BaATEIBHYI0 U OOLIEKYJIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JIJIS aJlalTallii UX K OBICTPO MEHSIOIIMMCS YCIOBHUSM JKU3HU B COLIMYME, a TAK)Ke
JUISL TIPOIOJDKEHHST O0ydYeHHsI B OpraHM3alusAX Mpo(decCHOHAIFHOTO 00pa3oBaHMs, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCHIHUIUIHH.

B mporpaMMe no XuMuM Ha3Hau€HUE IMpeaMeTa «XUMUS» IMO0JydaeT MOAPOOHYIO
MHTEPNPETAIMI0O B COOTBETCTBUU C OCHOBoImojararomumu mnojoxeHusmu PrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SIBISIOTCS CJEAYIOLIUE BBIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUHU (QYHKITUH:

o MH(POPMAIIMOHHO-METOIMYECKasl, peaju3alus KOTOpOH oOecrneuynBaeT MOJMydYeHHE
MPEJICTABICHUS O LIETSX, COJAEp>KaHUU, OOIIel cTpaTeruu oOyudeHUs, BOCIIUTAHUS U Pa3BUTHUS
00yJaromuxcs CpeCTBAMU PEIMETA, U3Y4aeMOTr0 B PaMKaxX KOHKPETHOTO PO,

o OpraHMU3alMOHHO-TIAHUPYIOLIas, KOTopas MPeayCcMaTpUBAET OIpeeIeHHe: TPUHIIMIIOB
CTPYKTYpHUPOBaHMSI M NIOCIIEI0BATEIBHOCTH U3YUEHUs YUYEOHOro MaTepuasa, KOJIMYECTBEHHBIX U
KaueCTBEHHBIX €r0 XapaKTEePHUCTUK; IMOAXOJ0B K (OPMHUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHbIX JOCTHKEHHM OO0y4aronmmxcs B paMKax HTOrOBOMN
aTTecTanuu B GopMe €MHOTO roCy1apCTBEHHOIO AK3aMeHa 10 XMMHUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYEHUS] XUMUM:

o YCTaHABJIMBAE€T MHBAPUAHTHOE MPEIMETHOE COJIepKaHue, 00s13aTeNIbHOE JIUIsl U3YUYEHUS B
paMKax OTAETbHBIX Mpoduiel, mperycMaTpuBaeT paciupeelieHne U CTPYKTypUPOBAaHUE €ro 10
KJ1accaM, OCHOBHBIM COZIEp KaTeNIbHbIM JIMHUSAM/pa3zesiaM Kypca;

o na€T MpUMEPHOE paclpesesieHue Y4eOHOTO BPEMEHHM, PEKOMEHAYeMOro ISl U3y4eHHUS
OTJICTbHBIX TEM;

o npeJularaeT NpUMEpPHYIO MOC/IeA0BaTeIbHOCTh U3YUEHHUs! YUeOHOro MaTepuana ¢ y4éTom
JIOTUKU OCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

o Ta€T METOAMYECKYIO MHTEPIIPETAIUIO LIeeH U 3a7a4 U3YUeHUsI IPEeMETa Ha yIiTyOJI€HHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpEIHEro oOuiero odpa3oBaHMA,
COJIEp)KaTeIbHON  XapaKTEepPUCTUKU  IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOEHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl CPETHEro 00IIero 00pa3oBaHus (JIMYHOCTHBIX, METANPEIMETHBIX,
MPEeIMETHBIX), a TakXe C Y4€TOM OCHOBHBIX BHUJOB Y4YeOHO-IIO3HABaTENbHBIX JEHCTBUI
00yyaroIerocs 1o OCBOCHUIO COJCPKAHUS IpeaMeTa.

[To BceM Ha3BaHHBIM MO3UIMM B IPOTpamMMe [0 XMMHUH IIPEyCMOTpEHa MPEEeMCTBEHHOCTh
¢ 00ydyeHueM XMMHUHU Ha YpOBHE OCHOBHOTO 00I1Iero o0pa3zoBaHus. 3a MpeJiellaMu YCTaHOBJIEHHON
POrpaMMoOil o0 XUMHH 00sI3aTeNIbHOM (MHBApUAHTHOM) COCTABIISIIOIIECH COAepKaHUS y4eOHOTO
npeaMera «XUMHUsD» 0CTaéTcs BO3MOKHOCTh BHIOOpA €ro BapuaTUBHOW COCTAaBJIAIONIEH, KOTOpas
JIOJI’KHA ONPENENSIThCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO Mpoduiis o0ydeHusl.
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B cootBerctBUM ¢ koHuentyadbHbIMH TONOkeHUsAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme aAuddepeHunpoBanHoro o0yueHus Ha
YpOBHE cpeiHero o011ero o0pa3zoBaHus XUMHUs Ha ypPOBHE yTiyO0IEHHOTO U3YUYESHHs HAIIPaBJICH Ha
pean3annio NPEeEeMCTBEHHOCTH C MTOCJIEAYIOIINM ITAIlOM IOJyYEHUs! XUMUYECKOT0 00pa3oBaHus
B paMKax M3y4€HHMs CIIELIMAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JUCUUIUIMH B By3aX U
OpraHu3alUsaX CPEeAHEro NpoecCHOHATBLHOr0 00pa3oBaHus. B 3Toil cBsA3M M3yueHHe Mmpeamera
«XuUMHS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHUE U YIiIyOJeHHEe TeOPEeTUUECKON U
NPAaKTUYECKOH MOJATOTOBKM OOYYaIOUIMXCS, BBIOPABIIMX OINpPeNeNEHHBIA Mpopuib o0ydyeHus, B
TOM 4YHCJE C TMEPCIEeKTHBOW TMOCIEAYIONIer0 MOJIYYeHUs] XMMHYECKOro oOpa3oBaHUs B
opram3anusax npodeccnonanbHOro oopazosanusi. Hapsay c¢ atum, B cBere Tpedoanuii ®I'OC
COO k miIaHUpyeMbIM pe3yibTaTaM OCBOCHUsS (enepaabHON 00pa30BaTEIIbHOW MPOTPaMMBbl
cpeaHero oOmiero oOpa3oBaHUs W3yYeHHE MpenMeTa «XHUMHS» OPHUEHTUPOBAHO TaKXkKe Ha
peleHre 3a/1a4 BOCIUTAHUS U COLIMAILHOTO Pa3BUTHUS 00yYaroIuXcs, Ha GOpPMUPOBAHKE Y HUX
OOIIENHTEIUIEKTYJIbHBIX YMEHUH, YMEHUH palMOHATM3AUN y4eOHOTO TpyAa M 000OMIEHHBIX
CIoco00B JEATENbHOCTH, UMEIOUINX MEXAUCUUIUITMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBisitomiuMu  1ipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO WM3y4YEHHS SBISIOTCS
yray0néunable Kypebl — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [lpu
OTIpeNIeICHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluu COAEPIKaHUS ITUX KYpPCOB B
nporpaMMme Mo XUMHUHU 3a OCHOBY MpuHATHI nojoxeHuss GI'OC COO o paznuuusx 6a30Boro u
yrIyOIE€HHOTO YPOBHEH H3YUYEeHHUS TIPeaMETa.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xuMus» U «OOmas u HeopraHuyeckas
XUMUSD» COCTABJIIET COBOKYIMHOCTh IPEIMETHBIX 3HAHUI M YMEHUM, OTHOCSILUXCS K 0a30BOMY
YPOBHIO M3YyYEHHMs MpeAMeTa. JTa CUCTEMa 3HAHUM MOJIy4aeT OMNpPENEIEHHOE TEOPETUUECKOe
JIOTIOJIHEHHE,  II03BOJISIIOIIEE  OCO3HAHHO  OCBOMTbH  CYIIECTBEHHO  OonblIui  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOIEHHOM ypOBHE M3ydeHUs MpeaMmeTa obecrieyeHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEJIWYEHHUs] O0bEMAa 3HAHMM O XMMHMYECKHUX DJIEMEHTaxX u
CBOICTBaX UX COENMHEHUN HAa OCHOBE PACIIMPEHUS M YriyOJeHUs MpPEeACTaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKLUH, pacCMaTPUBAEMBIX C
TOYKH 3pEHHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. M3yueHune nepuoauueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  3JIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKas CBsI3b 00BICHSAETCS C
TOUYKH 3pEHUS SHEPTeTUUECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pyLIEHHUH, a TAKXKE C TOUKU
3peHHst MeXaHU3MOoB e€ oOpa3oBaHus. M3yueHue TUIIOB peakuuii JoNoIHsEeTCs (POPMUPOBAHHEM
NPEJICTaBICHUH 00 AIIEKTPOXMMHUYECKUX IpoLeccax M 3JIEKTPOJIM3€ pacIulaBOB U pPacTBOPOB
BEIIeCTB. B Kypce opraHmdeckoil XMMHUHM TpU PACCMOTPEHUH PEAKLUOHHOM CIOCOOHOCTH
COEIMHEHUH yJensercs oco0oe BHUMaHHME BOIIpocaM 00 3JIEKTPOHHBIX AP¢eKTax, 0 B3aUMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEAKIUH.

Oco0oe 3HaueHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XUMHH YIIyOJIEHHOTO YpOBHS
M3YYEHHUS IS KIIACCOB ONpeAeNnEHHOro mpod s (T1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIONTHEHUH K 0011el CUCTeMe MTPeIMETHBIX 3HAHNN) OKa3bIBAIOT BIMSIHUE CMEXHbBIE TIPEIMETHI.
Taxk, HapuMep, B COJIEpPKaHUU TIPEeMETa ISl KIIaCCOB XUMHUKO-(DU3HUECKOT0 MPoduiist 00IbIIoe
3HaueHue OyAyT MMEThb 3JEMEHThl yuyeOHOro Mmarepuaina mno oOmied xumuu. Ilpu u3ydeHun
npeaMeTa B JaHHOM Cllyyae akUEeHT OyAeT cleslaH Ha OOLIHOCTh METOA0B MO3HAHMS, OOIIHOCTh
3aKOHOB M TEOpUH B XUMHUH U B PU3UKE: aTOMHO-MOJIEKYJIIpHas Teopus (MOJIEKyJIIpHas TeOpUs B
¢du3MKe), 3aKOHBI COXPAHEHHMS] MAacChl W DHEPTrUH, 3aKOHBI TEPMOAMHAMUKH, DIEKTPOIH3a,
MPEJICTaBICHUS O CTPOCHUHU BEUIECTB U JPYToe.

B 10 xe Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMUKO-OMOIOTHYECKOT0 PO uIs
OoJbIINI yACIBbHBIA BeC OyJIeT MMETh OpraHuyYecKas XuMmus. B 3ToM ciydae mpemocTaBisieTcs
BO3MOXHOCTB /7151 6051ee 00CTOSATENIEHOTO pAaCCMOTPEHHSI XUMUUECKOM OpraHu3aluu KIETKH Kak
OMOJOTHYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOMST, K IpUMEpPY, TaKUe CTPYKTYpHbIE
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KOMITOHEHTBI, KaK JMMHJbI, OEJIKU, YIJIeBOJAbI, HyKJIEHMHOBblE KHUCIOTHI U Jpyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAaX IPEICTABUTEIEN OCHOBHBIX KJIACCOB OPraHWYECKUX BEILECTB
CIIy’KaT OCHOBOM JIJIsl U3YYEHHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, JbIXaHUS, MUIIEBAPECHHUS.

B mane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIECHAYYHBIX
METO/I0B MIO3HAHHUSA U OIbITA MPAKTUYECKOT0 IPUMEHEHUSI HAYUHbIX 3HAHUW U3yYEeHHE MpeIMeTa
«XuMus» Ha YrIyOJNEHHOM YypOBHE OCHOBAaHO HA MEXKIPEAMETHBIX CBS3AX C Y4eOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE TPEAMETHD,
«Matemaruka u uHpopmaTuka» 1 «PyccKuil sI3bIK U JIUTEpATYpay.

[Tpu u3yueHun ydyeOHOro mpeamera «XuUMHUS» Ha YriayOJIEHHOM YpPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH SIBisieTcd (OPMUPOBAHME OCHOB HAyKH XHMHH Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUYECKON JEATEIIbHOCTH YEJIOBEKAa U OJHOro U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Perienue 3Toil 3amaun Ha yriayOiaEHHOM ypOBHE M3y4YeHUS
peaMeTa NpeArnoaraeT peaau3aluio Takux Lelei, Kak:

. (dbopmMHupoBaHKE MPECTABICHUNA: O MaTepPUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTIX U
MI03HABAEMOCTH SIBJIEHUM IPUPOJIbI, 0 MECTE XUMUU B CUCTEME ECTECTBEHHBIX HAYK U €€ BeqylIei
ponu B OOECHEUYEHHWH YCTOWYMBOTO pAa3BUTHUS UEJIOBEYECTBA: B PEUICHUH MpodiieM
HKOJIOTMYECKOM, SHEPreTUUeCKON U MUIIEBON 0E€30M1aCHOCTH, B Pa3BUTHH MEIAUIIMHBI, CO3JaHUN
HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB JHEPrMHM, B OOECIEYEHUU pPALHUOHAIBHOIO
MPUPOIONIONIL30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYphl UeJIOBEKa, a TAKKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO M IIPHUPOTHON CPEE;

. OCBOCHHE CHUCTE€Mbl 3HAHHMH, JEXKalUMX B OCHOBE XUMHUYECKOM COCTaBIISIOLICH
€CTECTBEHHO-HAYyYHOW KapTUHBI MUpa: (YHIAMEHTAJIbHBIX MOHSATUH, 3aKOHOB U TEOPUN XUMUH,
COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUM BEILECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HaIMOJIEKYJIIPHOM, O TEPMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX
MPOTEKaHUsI XUMHUYECKUX DPEAaKUUH, O XMMHYECKOM DPABHOBECUHM, PACTBOPAX M JUCHEPCHBIX
cucreMax, 00 00X HAYYHBIX IPUHIUIIAX XUMHYECKOTO TIPOU3BOJICTBA,

o dopmupoBanre y O0OydYarOMMXCS OCO3HAHHOTO TOHMMAaHHS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKHX 3HAHMU /7151 OOBSCHEHHS KIIOUEBBIX HJEH U MpoOiieM COBpEMEHHOMH
XUMHUH, A7 OOBSACHEHUS W TPOTHO3ZUPOBAHUS SBJIEHUM, UMEIOUINX €CTECTBEHHO-HAYUHYIO
HOPUPOY; TPAMOTHOTO peleHHs poOieM, CBSI3aHHBIX C XMMHUEH, MPOrHO3UPOBaHUS, aHAIN3a U
OILICHKH C TO3MIMH AKOJIOTUYECKON 0€30ImacHOCTH MOCIEICTBUN OBITOBOM M MPOU3BOJCTBEHHON
JESATEIIBHOCTH 4EJIOBEKa, CBS3aHHOM C XHWMHUYECKUM IIPOU3BOJCTBOM, HCIIOJIIB30BAHUEM U
nepepadoTKOM BEIIECTB;

o yriayOjeHue MpeACcTaBI€HUNM O HAy4YHbIX METO/Jax IO3HaHMs, HEOOXOIMMBIX JUIs
nproOpeTeHus] yMEHUI OPUEHTUPOBATHCS B MUPE BEIECTB U OOBSICHEHUSI XUMUYECKUX SBICHHH,
MMEIOLINX MECTO B IPUPOJIE, B MPAKTUUECKOM 1€ATEIbHOCTH U MTOBCEAHEBHOMN )KU3HU.

B nnnane peanusanuu nepBooyepeHbIX BOCIUTATENbHBIX U Pa3BUBAIOIINX (DYHKIMHA 1IETOCTHON
CUCTEMBI CpeIHEro 0011ero o0pa3oBaHus IPU U3YUYEHUHU MpeaMeTa « XUMUs» Ha yriyOiaEéHHOM
YPOBHE 0COOYI0 aKTyaJIbHOCTh MPUOOPETAIOT TaKKUE LENIU U 3a]auH, KaK:

o BOCIUTaHHE YOEKAEHHOCTH B MO3HABAEMOCTH SIBIICHUI MPUPO/IbI, YBAXKEHUS K MPOLIECCY
TBOPYECTBA B 00JIACTH TEOPETUUYECKUX U MPUKIIAJAHBIX UCCIETOBAaHUM B XUMHUH, HOPMUPOBAHNE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

L4 Pa3sBUTHC MOTHBALIUHU K O6y‘-ICHI/IIO N IIO3HAHMUIO, CIIOCOOHOCTEH K CaAMOKOHTpPOJIIO U
CaMOBOCITMTAHUIO Ha OCHOBE YCBOCHMU 06Hle'-IeJ'IOBe‘IeCKI/IX HeHHOCTef/'I;
L Pa3BUTHUEC NTO3HABATCIIbHBIX NUHTCPECCOB, UHTCIINICKTYAJIbHBIX U TBOPYCCKUX crocoOHoOCTEH

oOyuaromuxcs, (OpMHUPOBAaHME y HHUX CO3HATEIBHOTO OTHOIICHHS K CaMOOOpa3oBaHUIO U
HENpPEepPhIBHOMY O00Opa30BaHUIO KaK YCIOBHIO YCIEUIHOW MpodeccHOoHaTbHOM U 0OLIECTBEHHON
NeSITeIbHOCTH, OTBETCTBEHHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 37A0POBOM
o0pase K13HH;
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o dbopMUpOBaHHE YMEHUW ¥ HABBIKOB pa3yMHOrO MPHUPOJONOIH30BAHUS, PA3BUTHE
OKOJIOTMYECKON KYJIbTYphl, MPHOOPETEHUE ONbITa OOIIECTBEHHO-MOJIC3HOW SKOJIOTHYECKON
JESTEIbHOCTH.

OO0111ee YUCIT0 YacoB, MPEyCMOTPEHHBIX [T U3YYEeHUS XMMUH Ha YTITyOJI€HHOM YPOBHE CPETHETO
obmero obpazoBanus, cocrapisier 204 gacos: B 10 kimacce — 102 gaca (3 yaca B Heneno), B 11
kiacce — 102 gaca (3 yaca B Hefienio).

COJAEP)KXAHUE OBYYEHUA
10 KITIACC
Oprannyeckasi XuMus

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYEHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKUX COECTUHEHMI.

DJEKTPOHHOE CTPOCHHME aToMa YIJIEpojaa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXHOCTH aToMa yriepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCTUHEHUSIX.
Tumbl THOpUAM3aMKM aTOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa30oBaHUsI KOBAJICHTHON
cBs13H (OOMEHHBIN U IOHOPHO-aKLIENITOPHBIN). TUITBI TepeKpbIBaHUs aTOMHBIX OpOUTaneil, 6- u -
cBs3u. OnuHapHas, ABOMHas W TpouHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJICKYJIAxX
oprannveckux Bemniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie u dJeKTpodue.

Teopust crpoeHust opraHudeckux coeauHeHnit A.M. byrtnepoBa u coBpeMeHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOEHHUSI OPraHUYECKUX COEAUHEHUN.
Monekynsipable U CTpYKTypHbIe (opmyinbl. CTpyKTypHble (QOPMYIBI pPA3IUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepusa. Bunabl wu3omepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. JJEKTpPOHHBbIE J(PGEKThl B MOJIEKyJaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccudukanuu opranndeckux BemecTs. [lonsTue o GyHKIIMOHATHEHOU
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpPraHUYecKUX
coenunenuit (IUPAC) u TpuBHanbHble HA3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

OcoOenHocT M KiIacCUpUKalWsg  OpraHmyeckux  peakuuil.  OKucauTenpHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHHU.

OKCrepuMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPALllEHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYEeCKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI 10 MPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. ['omonoruueckuil psj ankaHoB, obmas GopmMyiia, HOMEHKIATypa U U30MEpHSL.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP>-TMOPHAM3ALMSA ATOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUEe CBONCTBA AJIKAHOB.

XVMHYeCcKHe CBOWCTBA aJIKaHOB: PEaKLUU 3aMELICHUs, N30MEpHU3aliH, JerUIpUpPOBaHMUS,
LIUKIU3aluy, THpOJIU3a, KpEeKuHra, ropeHus. IlpencraBieHne o0 MeXaHU3ME peaKLUl
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoje. CriocoObl MOJyYeHHs U IPUMEHEHUE aJKaHOB.

[uxnoankanel. O6mas GpopmMyna, HOMEHKIATypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOWCTB MasbIX (IMKJIONPOMNAH, NMKJIOOyTaH) M OOBIYHBIX (LIMKIIONEHTaH,
IUKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOy4YeHUs U TIPUMEHEHUE [IUKI0ATKaHOB.

Anxensl. ['oMonornueckuii ps ankeHoB, o0mias popmyia, HOMEHKIATypa. DJIEeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOIEKY]I alKeHOB, SpP>-THOpUAM3alUs aTOMHBIX oOpOMTaneii
yriaepojaa, 6- U n-cBa3u. CTpyKTypHas U reoMeTpuueckas (Iuc-Tpanc-) usomepus. dOusznyeckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IIPUCOCIWHEHHMsS, 3aMEIICHHS B 0-
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MOJIO’)KEHUE TPU JIBOMHOM CBSI3M, MOJMMEpH3alMu U OKucieHus. [IpaBusio MapkoBHUKOBaA.
KauecTBeHHBIE peaKIiy Ha ABOWHYIO CBs3b. CTIOCOOBI MOTYYCHHS U IPUMEHEHUE AIKEHOB

Ankamuensl.  Kmaccudukanmss — ankagueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupogartule). OCOOEHHOCTHU 3JIEKTPOHHOTO CTPOCHUS U XUMHUECKUX CBOMCTB COMPSAKEHHBIX
nueHoB, 1,2- wu 1,4-npucoenunenue. Ilommmepusarus conpsok€HHBIX JTueHOB. CrocoObl
MOJIyYEHUS! U IPUMEHEHHUE aJIKaJHEeHOB.

Ankunbl. ["'oMonorudeckuil psii ankuHoB, oOmas Gopmyia, HOMEHKIATypa U U30MEpHsL.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ AJIKWHOB, SP-THOPUAM3AINS aTOMHBIX
opbutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUUYECKHE CBOWCTBA: pPEAKIUU
MPUCOCIUHECHHUS, TUMEPU3ALMN U TPUMEPHU3aLUU, OKUCIeHUsl. KUCIoTHbIE CBOMCTBA aJIKHWHOB,
UMEIOUINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIE peaklMH Ha TPOHHYIO CBs3b. CIOCOObI
MOJIyYEHUSI U TPUMEHEHUE AIIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psia apeHos, odmas popmya,
HOMEHKJIaTypa ¥ M30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
Oduznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOWMCTBAa OEH30Jla M €ro TOMOJIOTOB: pPEaKIUu
3aMenIeHus B OCH30JIbHOM KOJIbIIE M YIJICBOJOPOJHOM paauKalie, peaKiud MPUCOCIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oma. [IpeacrapneHne 06 OpUEHTHUPYIOIIEM ACHCTBUN 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE AJKWIBHBIX PAJUKAIOB, KapOOKCHUIBLHOM, THIPOKCUIIHLHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.
[Tomumepuzarnus ctuposa. CriocoObl MOTYyUYEHUS U TPUMEHEHUE apOMAaTUUYECKUX YTIIEBOI0POIOB.

[Tpuponnsiii ra3. [lomyTtHeie HedTsiHbIe Ta3bl. HedTh u e€ mpoucxoxnenue. KameHHbIi
yToJIb M TPOAYKTH ero mnepepadorku. CrocoObl mepepaboTku HePTH: TEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTaTUTUYECKHil), pudopMuHr, nuponu3. [Ipoaykrsl nepepabotku HedTH, UX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOJOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakiuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIIYy, HUTPOTPYMIy, LHMAHOTPYMIy, aMmuHOrpymmy. [leiictBue Ha
raJOreHIPOU3BOAHBIE BOJAHOTO W  CIOHPTOBOTO pacTtBopa mmiénouu. BzaumopeiictBue
JUTAJIOT€HAIKAHOB C MarHueM M LHUHKOM. [IoHsTHE O MeTamoOpraHMYecKUX COEIUHEHMSX.
Hcnonp3oBaHne TrajJoreHIPOU3BOIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE M TIPU CHHTE3E
OpPraHUYECKUX BELIECTB.

DOKCIEpUMEHTAIbHBIE METOJIBI HW3YUYEHHUS BEIIECTB U MX TMPEBPAIICHUN: HU3YUCHHUE
(bu3HYECKUX CBOMCTB YIIIeBOAOPOI0B (PACTBOPUMOCTE), KAUECTBEHHBIX PEaKIUi YIIIEeBOAOPOIOB
pa3IUYHBIX KJaccoB (oOeclBeurBaHWE OpPOMHOM WMJIM MOJHOM BOJbI, pacTBOpa IepMaHraHara
KaJusi, B3aUMOJICHCTBUE alleTUIIEHAa C aMMHUAYHBIM pacTBOpOM okcuna cepedpa(l)), kauecTBeHHOE
oOHapy)XeHHe yTiepoja U BOJOPOJIa B OPraHMYECKUX BEIIECTBAX, IMOJIY4YEHHUE OSTUJIEHA U
M3Y4YEHHE €ro CBOMCTB, O3HaKomiieHHWe c koJutekiusamu «Hedte» u «Yromp», ¢ obOpasnamu
IJIaCTMAcC, KaydyKOB M  PE3UHBl, MOJEIUMPOBAHHWE  MOJEKYJ]  YIJIEBOJAOPOAOB U
rajioreHpOU3BOAHBIX YIIEBOJAOPOIOB.

Kucaopoacoaep:xamue oprannyeckne coeinHeHUsl.

[IpenenbHble OmHOATOMHBIE CHHUPTHL. CTpoeHHEe MOJEeKyl (Ha MpUMepe MeTaHola U
sTaHosa). ['oMonorudeckuit psij, odmias Gopmyiia, M30MepHs, HOMEHKIIATypa U KJIacCUpUKaIus
®u3nyueckue CBOWCTBA MPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CITUPTOB. XUMHUYECKHE CBOMCTBA: PEAKIIMH 3aMEIICHUS, IETUAPATAIINH, OKUCIIECHUS,
B3aUMO/ICCTBUE C OPraHUYECKUMHU U HEOPTaHUUECKUMU KuclioTamu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIE CIUPTHI. [leficTBUe STaHOJNIa W METaHOJIa Ha opraHu3M uenoBeka. CrmocoObl
MOJIyYEHUSI U TPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMmepus. OcoOeHHOCTH (PUBNUECKUX U XUMHUYECKUX

CBOWCTB.
6
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MHoroaromusle CIMpPTH — JTHICHIIUKOIb M IiMuepuH. dusndeckue M XUMHUYECKHE
CBOMCTBA: peakUuu 3aMEIIECHUs, B3aUMOAECUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl PEAaKLUsl Ha MHOTOAaTOMHBIE CUpTHL. [IpeacraBienue o MexaHu3Me
peakuuii HyKJIeoQHIbHOTO 3aMenieHus. JleiicTBre Ha oprann3m yenoBeka. CrocoObl MOTyueHHs
Y IIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYJIbl, B3aUMHOE BIUSHUE T'MIPOKCOIPYIIIBI U OEH30JBHOIO Spa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIS
peakiuu Ha Qeron. TokcmuHocTh (erona. CrocoObl MONMydeHHs W MpUMEHEHHE (eHoa.
denonopManbaeTuaHAsS CMOJIA.

KapOoHuIbHBIE COCNMHEHHSI — QIBJCTUABI M KETOHBl. JIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM rpynmnbl. ['oMonoruueckue psijibl ajlbJeruaoB M KETOHOB, oOmas ¢opmyia,
M30MeEpPUS M HOMEHKJIarypa. PHU3WUECKue CBOMCTBA ajbJETMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBA aIbJETHJOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE albJIeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyd4eHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE MpefeNibHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTU CTPOEHHS MOJIEKYJI
KapOOHOBBIX KHCHOT. M3omepuss m HomeHkiartypa. Du3nuecKkue CBOMCTBAa OJHOOCHOBHBIX
npeaenbHBIX KapOOHOBBIX KHCIOT. BOIOpoIHBIE CBSI3M MEX Ty MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEeaKIMs 3TepU(UKALUM, PEAKLUU C y4acTHEM
YIJIEBOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [loHsTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHUCJIOT — CIOXHBIX 3¢dupax. MHoroo6pasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, AUKapOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO.EB8As, JUHONEH06ds KHCIOTHL.. CrocoOsl
HOJIyYEeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['oMmoornueckuii psn, odmas Gopmyna, u3oMepuss ¥ HOMEHKIIATypa.
Pusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEIOYHON Cpele.

XKupsr. Ctpoenne, pusnyeckre U XMMHYECKHE CBOWCTBA YKUPOB: THIPOJIH3 B KUCIOH U
men049Hoi cpee. OCOOEHHOCTH CBOMCTB JKHPOB, COAEPIKAIIMX OCTATKH HEMPEIeIbHBIX JKUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBb11a Kak coM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OOmass xapakTepucThuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuipl: TUIIOKO3a, (pPyKTO3a, TajakTo3a, pubo3a, ae30Kcupudo3a.
®dusnueckue CBOWCTBA M HaX0xkAeHHUE B Ipupoae. PoTocnHTe3. XMMUYECKUE CBOWCTBA TIFOKO3bI:
PEAKIMHU C yYaCTHEM CIIUPTOBBIX U aJIbJIETUAHOM TPy, CIUPTOBOE U MOJIOUHOKHCIIOE OpOsKEHHE.
[TprMeHeHue TIII0KO03bl, €€ 3HaUEHHE B KU3HEEATEIbHOCTH opranusmMa. Jlucaxapuasl: caxaposa,
MaJibTO3a M JaKTo3a. BoccTaHaBnmBaromue U HEBOCCTAHABIMBAIOLIME AMcaxapuibl. I'maponus
nucaxapunoB. Haxoxzaenue B npupojne u npumeHenue. [lonucaxapuapl: Kpaxmain, IIIMKOTEH U
nemnono3a. CTpoeHHEe MakpOMOJIEKYJ KpaxMmania, INIMKOIeHa W ILeiunono3bl. dusznueckue
CBOICTBa Kpaxmalia U LIeJUII0JIO3bl. XMMHUYECKHE CBOMCTBA KpaxMaia: TUApPOJIN3, KaueCTBEHHAs
peakuus ¢ HOAOM. XHUMHYECKHE CBOMCTBA LEJUIIOJO03bI: THAPOJIN3, MOJydyeHHe 3(PHUPOB
1esT0036l. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCHEpUMEHTAJIHBIE METOJbl M3YyYEHHUs BEIECTB U MX IPEBPALLEHUI: PacTBOPUMOCTH
pa3IMYHbIX CHUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIa C HATPUEM, OKUCIIEHUE STHIIOBOTO CIIUPTa
B QJIBJETHU]l HAa PACKAIEHHON MEIHOW IPOBOJIOKE, OKHCIEHHE STHJIOBOTO CIHPTA JUXPOMATOM
KaJus (BO3MOKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAYECTBEHHbBIE PEaKIMK Ha aJbIAeTUuIbl (C
runpokcugoM nuammuHcepebpa(l) u  ruapokcugom  wmenu(Il)), peaxkmus rimnepuHa  C
ruapokcuaoM Meau(ll), xumudeckue cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pacTBopa TJ0K03bl ¢ ruapokcuaom meau(Il), BzaumoneiicTBue kpaxmana ¢ MOAOM, pellIeHHE
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SKCIIEPUMEHTANBHBIX 337a4 1o TeMaM «Crupthl U ¢eHounbl», «KapOoHoBbIe KUCTOTHI. ClIOXKHbBIE

UPBD».
A3o0Tcojepikaniue OpraHnyecKne coeTMHeHNs.
AMUHBI — OpraHM4eckue TpOM3BOJHBIE aMMuaka. Kiaccudukanus aMHHOB:

anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHUE MOJEKYI,
obmas ¢opmyia, U3o0Mepusi, HOMEHKJIATypa U (pU3MYECKHe CBOWCTBA. XMUMHYECKOE CBONCTBA
anu@aTuyecKux aMUHOB: OCHOBHBIE CBOWCTBA, aJKMJIMPOBAHUE, B3aHMMOJCHCTBHE MEPBHUYHBIX
aMHUHOB C a30TUCTOMN KucIoToU. COoNM aJIKUIaMMOHHS.

AHWIVH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. CtpoeHue anwinHa. Bzaumuoe
BIIUSTHUE TPYIIIl aTOMOB B MoJieKyie aHminHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennsle peakunu Ha aHwinH. CrocoObl MOMy4YeHUS U IpUMEHEHue annupaTHYeCKHX
amuHOB. [loy4ueHrne aHWIMHA U3 HUTPOOCH3071a.

AmuHokucoTel. Homenknatypa v uzomepusi. OTeiabHble IPEeICTaBUTENN (i-aMUHOKHUCIIOT:
TJIMLYH, alaHuH. QU3NYECKUE CBOMCTBA aMUHOKHUCIIOT. XMMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COSAMHEHUMN, peaKlts MOJIMKOHCHCAlluH, 00pa30BaHKe MENTUAHON
cBs3u. bruonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak npupoansie nonumepsl. [lepBuynas, BropuyHas U TpeTUYHAs CTPYKTypa OEJIKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYpPAIUs, KAYeCTBCHHBIC PEAKIIMH Ha OCIIKH.

A3oTcoaepkallue rerepolukindeckue coeauHenus. Iluppon: crpoenuwe, CBOMCTBa,
IInpunun: ctpoenue, ceorictea, Hyknennosslie kuciorsl. JIHK u PHK

OKCIIEpPUMEHTAIbHBIE METOJbl M3Y4YEHHUs BELIECTB M MX IPEBpPALICHUN: PACTBOPEHHUE
OCIIKOB B BOJIC, JCHATYpalus OCIKOB MPH HarpeBaHWM, IIBETHBIC PEAKIIMU HA OCIIKH, PEIICHHE
SKCHEPUMEHTAIBHBIX 3aa4 MO0 TeMaM «A30TCOJAEPXKALME OPraHUYECKUE COCIUHEHUS» U
«Pacno3HaBaHuE OPraHUYECKUX COCTUHEHUID.

BbicokomosiekyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUI: MOHOMEp, TOJUMED,
CTPYKTYpHOE 3B€HO, CTEIEHb MOJMMEpPHU3ALUHU, CpPeAHsss MoJieKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIUS U TIOTUKOHICHCAITUS.

[Tonumepnbie MaTepuansl. [InactMaccs (MOMUATUIICH, TOTUIPOIHIIEH, TOJIUBUHUIXIOPUI,
MOJIMCTUPOJI, TTOTMMETHIIMETAKPHUIIAT, TTIOJTMKApOOHATHI, MOMUATHIeHTepedTanar). Y Tuimsanus u
nepepaboTka MiIacTuKa.

DnacToMephl:  HaTypaldbHBI  KaydyK, CHHTETUYECKHE Kaydyku (OyTaIueHOBBIH,
XJIOPOMIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bomnokna: HarypayibHbIE (XJIOTIOK, IMIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tonmumeps! cienuanbHOTO Ha3HaueHus (TeI0H, KeBIap, MIEKTPOIPOBOISIINE TOTUMEPHI,
OuopasiaraeMbie TOIUMEPHI).

DKCIepUMEHTaIbHbIE METOABl M3YUCHUS BEIIECTB M WX MPEBpAIEHUN: 03HAKOMIIEHUE C
oOpa3lilaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIIaCTMacC, KayuyyKOB, peIIeHUE
AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Pacro3HaBaHue MmIacTMacc U BOJIOKOH.

Pacuérnble 3agadu.

Haxosxxnenune monekysspHoil popMyIibl OPraHUYeCKOro COSTMHEHHS TTI0 MaCCOBBIM JIOJISIM
DIIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXIACHHE MOJEKYJISPHOU (OPMYIbI OPraHHYECKOTO
coeTMHEHUS 110 Macce (00BEMY) TTPOTYKTOB CTOpaHUsl, 110 KOJMYECTBY BellecTBa (Macce, 00bEMy)
MPOAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYpPHOU (hopmyIisl
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMUYECKHX CBOMCTB HWJIM CIOCOOOB IOJTYYEHUS,
onpeJieJIeHUe AOJIU BbIX0Ja IPOIYKTA PEAKIUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.
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Peanu3zanust MexXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HMCIMOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U
TIOHSATHUH, TIPUHATHIX B OTJCIBHBIX MPEIMETaX €CTECTBCHHO-HAYYHOTO ITUKIIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TIOHATHS: SIBICHUE, HAyYHBIH (akT, TUIOTE3a, TEOpPHUs,
3aKOH, aHaJIW3, CHHTE3, KiIacCU(pUKaus, HAOIIOACHUE, M3MEPEHHE, SKCIICPHUMEHT, MOJIEIb,
MOJICJINPOBAHUE.

®dwusuka: marepus, aToM, 3JEKTPOH, NPOTOH, HEHTPOH, MOJEKyJa, JHEPreTUYCCKUN
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperarHoe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEINUYHMHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

Buonorus: xinerka, opranusm, 3Kocucrema, ouochepa, MeTaboin3M, HACIeICTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUEe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTIIEBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hpie HCKOMAeMbIE, TOTUIHBO.

TexHOJIOTHS: TUIIEBBIE MTPOTYKThI, OCHOBBI PAIMOHATHLHOTO MTUTAHMS, MOIOIINE CPE/ICTBA,
MaTepHalbl U3 UCKYCCTBECHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OO011as ¥ HeOpraHu4yeckKas XuMus

Teopernyeckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKuil aneMeHT. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHUC]A. DHEPreTMYECKHe YPOBHM M NOJYPOBHU. ATOMHBIE
opourtamu. Kiaccupukanust XMMAYECKHX 3JI€MEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
3JIEKTPOHOB IO AaTOMHBIM OpPOUTAIAM. OJEKTPOHHBIE KOH(QUIYypalMM AaTOMOB 3JIEMEHTOB
[IEPBOr0—4€TBEPTOrO0 IEPUOJIOB B OCHOBHOM M BO30YXAEHHOM COCTOSIHMM, 3JIEKTPOHHbBIE
KOH(UTypalyu HOHOB. DIEKTPOOTPULATEIbHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMHYECKUX dieMeHToB [I..
MenneneeBa. CBsA3b NEpUOANYECKOr0o 3akoHa M [lepuonmyeckold CUCTEMBI XMMHMUYECKHUX
AJIEMEHTOB C COBPEMEHHOU TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB
XMMHUYECKHX 3J€MEHTOB M 00pa3syeMbIX MMH IPOCTBIX M CIOXHBIX BEIIECTB IO TpyNmam U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuyeckas cBsI3b. Buabl XMMUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METaJNINYECKas.
Mexanu3mbl 00pa3oBaHUs KOBaJIEGHTHOW CBSI3M: OOMEHHBIN U JOHOPHO-AKIENTOPHBINA. DHEPrus U
JUIMHA cBA3M. [lossgpHOCTH, HaNpaBIEHHOCTh M HACHIIAEMOCTh KOBAJIEHTHOW CBsA3U. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOICUCTBHS.

BaneHTHOCTP M BalleHTHBIE BO3MOYKHOCTH aTOMOB. CBfA3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHusX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMILIEKCOOOpa3oBarTenb, JUTraHAbl. 3HAYeHHWE KOMIUIEKCHBIX coenuHeHud. I[lonsatue o
KOOPAWHALIMOHHON XUMUHU.

BemecTBa MOJNEKYJISPHOIO M HEMOJIEKYJSPHOIO CTPOEHMS. THIBI KPUCTAITIMYECKHX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTne o nucnepcHbIx cucreMax. Mctunnble pactBopsl. [IpencraBienne o KOMTOUIHBIX
pactBopax. CrnocoObl BbIpaXXeHHs] KOHIIEHTpAlMM pPACTBOPOB: MaccoBas JOJs BeELIeCTBa B
pacTBope, MoJisipHas ~ KOHLIEHTpauus. HacblllleHHbIE 1 HEHACHIIEHHBIE  PacTBOPBHI,
pactBopuMoOcTh. Kpucramioruaparsl.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpUBUAIbHBIE HA3BaHUS
OTJIENbHBIX MPEACTaBUTENICH HEOPraHUYECKUX BEIIECTB.
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Knaccudukanmst XuMHUecKuX peakiyii B HEOPraHWYECKON W OpraHWnYeCKOd XUMHUHU. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHHS W TMPEBPALICHUS SHEPIUU MPU XUMHUYECKUX
peakusx. TermnoBbie 3hPeKThl XUMUUECKUX peakuuid. TepMmoxuMudeckue ypaBHEHHS.

CKOpOCTh XUMHUYECKOH peaklny, e€ 3aBUCUMOCTh OT Pa3iIHyHbIX (aKTOpoB. ['oMOreHHBIE
U reTeporeHHble peakuuu. Katannus u kataau3aropsl.

OO6patumMble 1 HeOOpaTUMBbIE peakui. XUMHUYecKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO
paBHOBecus. PaKkTOphI, BIMAIOUIME HA IOJOKEHHE XUMUYECKOI'O PaBHOBECHA: TEMIIEpaTypa,
JIaBJICHUE U KOHLIEHTpALMU BELIECTB, y4acTBYOWKX B peakuuu. [Ipunnun Jle Hlarense.

OnektponauTuueckas auccouuanus. CuibHble U ciadble  2yeKTpoiauThl. CreneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAsA, HEUTpasibHas, 1Iejao4yHas. BogopoaHslii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiun noHHoro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb OKucieHus. OKUCIUTENb WU
BOCCTaHOBUTENb. [Iponeccel OKHCIEHHST M BOCCTAHOBJICHUs. BakHeWIlne OKUCIUTENH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOJAbl HM3YYEHHMS BEIIECTB U HUX IPEBPAIICHUI: pa3yIoKEHUE
NEepOKCHUJa BOJOpOJa B MPUCYTCTBUU KaTaIU3aTOPa, MOJEIHU KPUCTAIMUECKUX PpEIIETOK,
MPOBEJCHUE pEaKuid HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIbIO
WHMKATOPOB, M3yUCHUE BIUSHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEAKITUU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuueckasi Xumus.

ITonoxxenue HemeraiuioB B llepuommueckoin cucremMe xuMuueckux sieMeHToB J[.H.
MenzeneeBa U OCOOEHHOCTM CTPOEHMS MX aroMmoB. Puiznyeckue CBOICTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bognopoa. Ilonydyenue, ¢usnueckne u XMMHYECKHE CBOMCTBA: PEeaKkUWW C METAUIAMH U
HEMETaJUIaMH, BOCCTAHOBUTEJIbHbIE CBOMCTBA. [ Mipubl. TOIUIMBHBIE 371€EMEHTHI.

['anorensl. HaxoxaeHne B mpupoje, CrocoObl MOMy4YeHus, GU3NIeCKue M XUMHUYECKUE
cBoiicTBa. ['amoreHoBojopoAbl. BakHellne KUCIOPOACOIEpKAIIUE COEAUHEHUs TaJIOr€HOB.
JlaboparopHble U IPOMBIIIJIEHHBIE CITIOCOOBI TOTYUYEHHS rajloreHoB. [IprMeHeHre rajioreHoB 1 ux
COCIMHEHU.

Kucnopon, o3o0H. JlaGopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJTYYEHHsI KHCIOPOAA.
®u3nuecKkue 1 XUMUYECKHUE CBOMCTBA U MPUMEHEHHUE KUCI0pOo1a U 030Ha. OKCUABI U IEPOKCU/IBI.

Cepa. Haxoxnmenue B mpHpoje, CIOCOOBI TMOMy4YeHUs, (PU3NYECKUE U XUMHUUYECKHE
coiictBa. CepoBogopon, cynbdunbl. Oxcun cepoi(IV), okeun cepoi(VI). CepHucras u cepHas
KUCJIOTBI M UX conr. OCOOGHHOCTHM CBOMCTB CEpHOM KHUCIOTHL. IlpumeHeHue cepel u €&
COCIMHEHU.

A3zor. Haxoxxnenue B mpupojie, crnocoObl MONMydeHHs, (PU3MUEecKHMe WU XUMHYECKHE
cBOMCTBAa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHL. [IpriMeHeHHe a30Ta U ero COoeNMHEHHI. A30THBIC
ynoOpeHusl.

®ochop. Haxoxnenne B mpupoje, CocoObl MONydeHHUs, (U3UUECKUEe U XUMHUYECKHE
cBoiicTBa. @ocouasl u pochun. Oxcunasl hocdopa, pochophas kucnora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. PocpopHbie y100peHUs.

VYrnepon, HaxoxJaeHHE B Tpupoje. AimorpomnHble Mogudpukanuud. Dundeckue u
XUMHUYECKHE CBOMCTBA IMTPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaom. Oxcun yriaepona(ll), okcua
yraepoaa(IV), yronpHas kucnota u €€ coinu. AKTUBUPOBAHHBIN Yroib, aacopOius. DyiepeHsl,
rpadeH, yriepoaHsle HAaHOTpYyOKu. [IprMeHeHne MPOCTHIX BEIIECTB, 00PAa30BaHHbBIX YTIIIEPOIOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (pusnueckue M XUMHUYECKHe
cBoicTBa. Okcua kpemuusA(IV), kpemHueBas Kucnora, CUIMKaThl. [[puMeHeHrne KpEMHUS U €ro
coennHeHU. CTEKII0, €ro MOJy4YEeHHE, BUJIBI CTEKJIA.
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[Tonoxxenne meramwioB B [leproanyeckoit cucteMe XMMHUIECKUX JIeMEHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI0UEK aTOMOB MeTalioB. O0mue Gu3ndecKue CBOWCTBA METAJLIOB.
[Ipumenenue MeTayioB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DIEKTPOXUMHUECKUH Psill HANPsDKEHU MeTayuioB. O01mue crnocoObl MoMyYeHHst METaLIOB:
TUAPOMETAJUTYPIHsl, IMPOMETAILUTYPrUs, dIEKTpoMeTaILTyprus. [loHsiTHE 0 KOppO3UK METaJUIOB.
Crioco0pb!I 3a1UTH OT KOPPO3UH.

OO6mas xapaktepuctuka MeTawioB [A-rpynner [lepuoaudeckoil CHCTEMbl XUMHUYECKUX
aneMeHTOB. Hatpwii u kanuii: monydenue, GuU3n4ecKue U XMMUYECKHE CBOICTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUM.

OO6mas xapakrepuctuka MetaioB IIA-rpynnsl [leproguueckoil cuCTEMBI XUMHUYECKHX
3JIEeMEHTOB. MarHuii u Kajupluii: oJy4YeHue, pusndeckue 1 XMMUYECKUe CBOMCTBA, IPUMEHEHNE
MPOCTHIX BEIIECTB U X coeAnHEeHUH. JKECTKOCTH BOABI M CIIOCOOBI €€ yCTpaHEHUSI.

AnOMUHUI: TIONTydyeHue, GU3NYeCKue M XMMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COSAMHECHHUU. AMQOTEpHBIC CBOWCTBA OKCHJA W THAPOKCHUAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmast xapakTepuUCTHKa MeTaIoB Mo004HbIX mnoxarpynn (b-rpymm) Ilepuoandeckoit
CHUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

®dusnueckue 1 XMMUUYECKHE CBOMCTBA XpoMa U ero coeAuHeHur. OKCUIbI U THAPOKCHIBI
xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarel U AUXpOMAThl, UX OKHUCIUTEIHHBIC CBOWCTBA.
[Tonydyenue u mpuMeHEHUE Xpoma.

®u3nueckue M XHWMHYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. Baxueimme
coenurenus: Mmapranna(ll), mapranua(1V), mapranma(VI) u mapranua(VII). [lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®dusnuecKue 1 XUMUYECKHUE CBOMCTBA XKeJle3a M ero coegnHeHui. OKCHIbl, THAPOKCUIIBI U
conu xene3a(ll) u xxeneza(Ill). [Tonyuenue u npumMeHeHNE Kene3a U €ro CIIaBOB.

Du3NYeCcKne U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHuil. [lonydyenne u npumMeHeHne
MeIU U €€ COCTMHEHUM.

[{uak: monydeHue, GU3NIECKUE U XUMUIECKUE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCH/IA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero CoeAMHEHU .

DKCIepUMEHTAIbHbIE METObI M3YUEHUS BEIIECTB U UX MPEBPAIICHUI: H3yUeHHE 00pa3I0B
HEMETAIJIOB, TOpeHue cepwl, docdopa, xKeneza, MarHus B KUCIOPOJE, U3YUCHHUE KOIJJICKIIUU
«MeTayiel ¥ CIUIaBbDY, B3aUMOJCHCTBUE MIEIOYHBIX U IIEJIOYHO3EMENIBHBIX METAIOB C BOJIOM
(BO3MOYHO HCITOJIb30BaHNE BUIEOMATEPHUAIIOB), B3aMOICICTBHIE IIMHKA U JKeJe3a C pacCTBOpaMH
KHMCJIOT M LIEJNOYeH, KaUeCTBEHHBIE PEAaKIIMM Ha HEOPraHWYECKHE AHWOHBI, KATHOH BOJAOpPOAAa U
KaTHOHBI METAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIOB AIFOMUHUSA U IIMHKA C paCTBOPaMH KHUCIIOT U
1IesI0ueH, peleHne SKCIepUMEHTaIbHbIX 3a1a4 1o TemaM «[ anorens», «Cepa u €€ coeTuHEHUS,
«A30T u gochop U UX coenuHEHUs», «MeTauibl TJIaBHBIX MOATPYN», «MeTalasl TOOOUYHBIX
MOATPYIII.

XuMHS U )KU3Hb.

Ponps xumuu B o0OecrieueHUH yCTOMYMBOTO Pa3BUTHS desoBedecTBa. [oHATHE O HAyIHBIX
METO/aX MO3HAHUS U METOAOJIOTUM HAYYHOTO HCclieJoBaHus. HayuHble MPUHIMITBI OpraHU3alun
XUMHUYECKOTO TIPOU3BOACTBA. [IpOMBINIUIEHHBIE CITOCOOBI MOYYEHUST BAXKHEHIINX BEIIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI, MeTaHoma). [IpombIluIeHHBIE CIOCOOBI
MOJIyYEHUSI METAUIOB M CIUIaBOB. XHMMHYECKOE 3arpsA3HEHUE OKPYXKAroleHd Cpeapl U €ro
nocneAcTBusl. Poib XuMuu B 00ecrieueHUN SJHEPTeTUIECKON OE30TacHOCTH.

XuMHs M 300pOBbe 4enoBeka. JlekapcTBeHHble cpencTBa. lIpaBuia ucnosib3oBaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIUIUHBI.

XWMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poh XumMuu B o0ecrieueHun
MUILEBOH Oe30MacHOCTH.
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Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xummus. [IpaBmiia Ge3omacHOTO
UCIIOJIb30BaHUS MPENapaToB ObITOBOM XMMUU B MIOBCETHEBHON JKU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMHs B CEIbCKOM X03s1iicTBe. Opranndeckrue 1 MUHEpaIbHbIE yI00peHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUaibl, KPACKH, CTEKIIO, KepaMHuKa. MaTepuaisl 11
ANeKTpoHuKkU. HanotexHonoruu.

Pacuérnsbie 3anaun.

Pacuérsl: Macchl BenecTBa MM 00bEMa ra30B 110 U3BECTHOMY KOJIMUYECTBY BELIECTBA, Macce
wii 00bEMY OJIHOTO W3 YYaCTBYIOIIMX B pEaKUUU BEIIeCTB, Macchl (00bEMa, KOIMUYECTBa
BEIIIECTBA) IMPOJYKTOB DPEAKLMH, €CIM OIHO W3 BEIIECTB MMEET MPHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peaklMd, €clid OJHO M3 BEUIECTB JIaHO B BUJE pacTBopa C
OonpeAen€éHHON MacCOBOM JIOJEd PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOMU
KOHIIGHTpAllUl BEILIECTBA B PAcTBOpPE, JOJIA BbIXOJA IPOAYKTa PEaKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBS3U.

Peanu3zanus MeXnpeaMETHBIX CBA3EH MMPU U3yueHUH OO0ILEH U HEOPTraHWYECKOW XMMHU B
11 xmacce ocymiecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U NOHATUN, IPUHATHIX B OTJEJIbHBIX [IPEIMETaX €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO0mue ecTeCcTBEHHO-HAyuYHbIE TOHATHA: SIBICHHUE, HAy4YHBIM (akT, TUIOTE3a, TEOpus,
3aKOH, AaHajHh3, CHHTE3, KiIacCU(pUKAIMsI, TEepPHOAUYHOCTh, HAOIIOJCHNUE, H3MEpEHHeE,
SKCHEPUMEHT, MOJIENb, MOJEIUPOBAHHE.

®uznka: marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOIbI, PaIMOAaKTUBHOCTh, MOJIEKYJa, YHEPreTHYECKH YPOBEHb, BEIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, UICANbHBIN Ta3, GU3NIECKUE BEIMIUHBI, €IMHUIIBI H3MEPECHHUS,
CKOpOCTb, SHEPI'us, Macca.

buonorus: kimerka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTabOIM3M, MaKpo- H
MUKPOIJIEMEHTbI, O€JKH, >KUPBI, YIJICBOJbI, HYKJICHMHOBBIC KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BELIECTB U IMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIIEHHOCTb, METAJUTYPrus, CTPOUTENbHbIE MaTepUabl,
CENIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, IMHUIIEBAas IPOMBIIUIEHHOCTh, (hapMaleBTHUeCcKas
MPOMBIIIIIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHX [Ipenaparos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAs IIPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 XUMHUHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBILIIET'O OBPA3OBAHUSA
JIM4HOCTHBIE pe3y/IbTaThl

B cooTtBercTBHM C CUCTCMHO-ACATCIBHOCTHEIM IIOAXOAOM B CTPYKTYpPEC JHUYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS MpeIMeTa « XUMHsD Ha YPOBHE CpPeIHEr0 00I1ero 00pa3oBaHus BbIIEIECHBI
CIIEIyIOIIME  COCTABIAIOIIME: OCO3HaHHE OOYyYaroIIMMHCS  POCCHUHMCKOW  Ipa)KAaHCKOU
UJCEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAaMOCTOSTEIBHOCTH M CaMOOIPEEIICHUIO;
HaJIM4YuMe MOTHUBALlMM K  OOYy4YeHMIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBAThCSl MPUHATHIMH B OOIIECTBE NpaBWIAMH W HOPMaMM TIIOBEICHUS; HaIU4yHe
MPaBOCO3HAHUS, YKOJOTHIECKON KYJIbTYPhI; CIIOCOOHOCTh CTABHUThH IEJIU U CTPOUTDH KU3HCHHBIC
TUIaHBI.

JlngHOCTHBIE pe3yJbTaThl OCBOCHUS TMpenMeTa «XUMUST» OTPAKArT CPOPMUPOBAHHOCTH
OTIbITA MO3HABATEIBbHON U MPAKTHUECKON JEATEIIbHOCTH 00YYaIOIIMXCs B MPOLIECCE pealn3aluu
00pa3zoBaTeNbHON AESTETHHOCTH.
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JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPa)KaloT cPOPMHUPOBAHHOCTH
OTIBITA MO3HABATENIBHON U MPAKTHUYECKOUN NEATEILHOCTH 00yYaIOMIUXCs B TIPOIIECCe peann3auu
00pa3oBaTeNbHO 1eATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHHUA 00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBOTIOPSAKY;

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENIBHBIX 33/1a4, BBEITOJTHECHIUH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHX
MIPH aHAJIM3E PA3INIHBIX BHJIOB YUCOHOH JEATEILHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOINEHUS K HCTOPUYCCKOMY U HAYYHOMY HACIEAHIO OTCYCCTBCHHOMU
XUMUH;

YBOXCHHSI K IPOILIECCY TBOPYECTBA B OOJACTH TEOPUU W TMPAKTUUCCKOTO IMPHIIOKCHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHbIE HAYKU €CThb pPe3yJbTaT JIUTENbHBIX HAOIIOACHMUIA,
KPOTOTJIMBBIX IKCIIEPUMEHTATLHBIX TOMCKOB, TOCTOSTHHOTO TPY/Ja YIEHBIX U TPAKTHKOB,;

MHTEpeca M TI03HABATENbHBIX MOTHMBOB B TMIOJYYEHUH M TMOCIEAYIOIIEM aHaIu3e
uH(OPMAIIUU O MEePEIOBBIX JTOCTIKCHUSIX COBPEMEHHON OTEUECTBCHHON XHUMHUH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBECHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHS,

CIIOCOOHOCTH OLIEHUBATh CUTYAIlNH, CBA3aHHBIEC C XUMHUUYECKUMH SIBIICHUSIMU, U TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPATLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IMOBEJCHHE M MOCTYINKHU CBOMX TOBApUIICH € MO3UIUI
HPABCTBCHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHIA MOCTYITKOB;

4) dpopMupoBaHus KyJbTYpPbl 310POBbS:

NOHMMaHHUS LEHHOCTEH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUUYECKOMY 3JI0POBBIO;

coOroIeHHsT MpaBmil 0€30macHOTO OOpalieHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYAOBOH J1€ATEIbHOCTH;

MOHMMAHUS IIEHHOCTH TIPAaBWJ WHAWBHAYAIHHOTO ¥ KOJUICKTHBHOIO 0OE301acHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIICJICTBUI W HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KYPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4eOHO-MCCIEIOBATENbCKOW JESTENbHOCTH,
0OIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JACITCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH MPAKTUYECKHX 3a/lad COLUaIbHOU
HAIPABIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQeccHil pa3NTuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS TTPESIMETHBIX 3HAHUI 110 XUMUU;

YBOXEHHUS K TPy, JIOJSM TPyAa U pe3yabTaTaM TPYIOBOH AESITETbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYaTBHOU TPACKTOPUHU 00pa30oBaHusl, Oy ayIiei
npodeccuu U peanu3anun COOCTBEHHBIX KU3HEHHBIX TJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

9KOJIOTHYECKH I1eJIeCO00pa3HOTr0 OTHOIICHUS K MPHUPOJIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;
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IOHUMaHHMs IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOo0JieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEBI;

OCO3HaHMsI HEOOXOAMMOCTH HUCIOIb30BAHUS JTOCTUKEHUH XUMHHU JJIS1 PELLIEHHs] BOIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaAHUS;

AKTUBHOI'O HENpPUATUS JNEHCTBUHM, NPUHOCALIMX Bpel OKpYXarolled NMpUpOJHON cpene,
YMEHMS IPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOIMUECKUE IMOCIEICTBUS MPEITPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIMYUs PAa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIbTYpbI, OIBITA
JeSITEIbHOCTH  SKOJIOTMYECKOM  HAlpaBlIEHHOCTH, YMEHHsS pPYKOBOJCTBOBAaTbCSI HMMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
IPOTUBOCTOATh UJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOI'0 NIO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Da3BUTHUS HAyKd U
0OLIECTBEHHON IIPAKTHUKH;

NOHUMaHMs CcHeuu(UKd XUMHHM Kak HayKH, OCO3HaHHMA €€ poiaud B (POPMHUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUHU LIEJIOCTHOTO MPEICTABICHHUS 00 OKPYKAIOIIEM
MHUpE KaKk O €IMHCTBE HPUPOJbl M 4YEJIOBEKa, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M
pelIeHny MpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHUS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMHUM JJsi COBPEMEHHOM NMBMIM3ALMU: B €€
TYMaHHCTUYECKOH HANpaBICHHOCTH M BAXHOW POJIM B CO3/aHUHM HOBOW 0a3pl MaTepHAIbHOU
KYJIbTYpBI, B PEIIEHUH I1100aIbHBIX IPOOIEM YCTOMUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPbEBOI,
HHEPreTUYECKOM, NUIIEBOH M JKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULIMHBI,
00ecrneyeHn! yCJIOBUI YCIIEIIHOr0 TPyia U 3KOJOIMYECKH KOM(POPTHOM KU3HU KaXKJOro YieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAaHMs CYIIHOCTH METOJIOB IO3HaHU,
HCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJydyaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMI,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOILMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XMMUYECKUE 3HAHUS IJISl PELlIeHus poliieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cpepax mpodheccuoHaTbHOMN JesITENbHOCTH.

MeTtanpeameTHbie pe3yJibTAThI

MeTtanpeaMeTHbIe pe3yibTaThl OCBOCHHS MPOTPAMMBI 1O XMMHHM Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIFOYAIOT:

3HauUMMBIe N7 (HOPMHUPOBAHHS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCHUTUTHHAPHBIC
(MexXnpenMeTHbIE) OOlIeHaYYHbIE TTOHTHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTRO,
SHEpPTUs, SABJICHUC, IPOLECC, CUCTEMA, Hay‘-IHBIfI (i)aKT, IMPUHIUII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOPHS, HCCTIEI0OBaHNE, HAOMIOACHHE, U3MEPEHHE, YIKCIIEPUMEHT U IPYTHE);

YHUBEPCAIBHBIE y4eOHbIe JNEUCTBUA (mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE,
perynatuBHble), obecreunBaromue (GopmupoBaHue (QYHKIMOHATBHOW TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
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CHOCOOHOCTh  OOYYalOIIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Y4eOHbIE JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON IIPAKTHUKE.

MertarnpeMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAZCHUE YHHBEPCAJIHHBIMH y4eOHBIMU
II03HABATEJIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JI€HCTBUAMHU.

ITo3HaBaTebHBbIE YHHBepPCaJbHbIe YUeOHbIe AelicTBUS

1) 6a3oBble JJOornYecKue AeHcTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBATH MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHIKECHHUS,
COOTHOCHTD PE3YJbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

UCIIOJIb30BaTh IIPU OCBOCHMM 3HAHUW HPUEMBI JIOTMUECKOTO MBILUIEHUS: BBIIEIATh
XapakTepHble TMpPHU3HAKKM IOHATUI M yCTAaHABIMBaThb WX B3aUMOCBSA3b, MCIIOJIB30BATh
COOTBETCTBYIOIIUE MOHATUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIUI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3YyYaeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTHUECKUE PACCYXAEHUS (MHYKTUBHBIE, JIelyKTUBHbIC, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEUMS B pACCMATPUBAEMBIX SBJICHUSAX, (POPMYJIUPOBATH BBHIBOABI U
3aKIIIOYECHHUS;

IPUMEHSTh B IIPOLECCE MO3HAHUS HCIIOJIb3YyEMbIE B XMMHUHM CHMBOJIMUECKUE (3HAKOBBIEC)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GOpMysa, ypaBHEHHE XUMHYECKOW peakuuu — TP PEHICHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 337124, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLUM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeHCTBHS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIIHUI;

dopMynaMpoBaTh LM M 3aJauyd  MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE U
CaMOCTOSITENILHO c(hOopMyJIMpOBaHHBIE BOMPOCH B Ka4eCTBE WHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIa/IETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOJO0M MpoIecca, CaMOCTOSTEIbHO
IIPOrHO3MPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeIbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TOMYJIspHas
JuTepaTypa XHMHUYECKOIO COJAEp:KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeta),
aHaJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dbopMyIMpoBaTh 3ampOCHl M TNPHUMEHSATh Pa3IMYHBIE METOJbl NpPH IOHCKE U OTOOope
uH(pOopMaLu, HEOOXOAUMOI J1J1s1 BBITIOJIHEHUS YUeOHBIX 33/1a4 ONpeIeIEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMANbHYIO (OPMY NpEACTaBICHUs UHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);
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UCMOJb30BaTh HAyYHBbIM $3bIK B KayecTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLKell: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUECKUe W MaTeMaTW4yecKue) 3HaKu |
CHUMBOJIBI, (hopMyIIbI, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCTIO0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYXIaeMON TEMbI B XOJI€ JUaiora U/Uil JUCKYCCHUH,
BBICKA3bIBaTh UJIEH, (POPMYIUPOBATH CBOU IIPEUIOKEHHS] OTHOCUTEIBHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNaTh C IIpPE3€HTAlEel pe3yJbTaTOB MO3HABATEIBHOM IEATENIbHOCTH, MOITY4YEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
9KCHEPUMEHTa, IPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOTO TMPOeKTa, W (POpMyIUpOBaTh BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUM ITyTEM COTJIacCOBaHMs TO3ULIMHA B X0/1€ 00CYX/IeHUSI 1 0OMEHa MHEHHSIMH.

Pery1siTuBHbIEe YHMBepcaabHble yueOHbIe AeiicTBUS:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYILECTBIIATh CBOIK I103HABATEIbHYIO JEATEIIbHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npelaraeMblii alropuT™M JIeHCTBUI IpU BBIMOJHEHUU Y4YEOHBIX M MCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C YYETOM MOJIYyYEHHUS! HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSAIX;

OCYILECTBIISITH CAMOKOHTPOJIb JICSITEILHOCTH HA OCHOBE CAMOAHAaJIM3a M CAMOOIICHKH.

IIpeaMeTHBbIe pe3y/ibTaThl

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHMU Ha yriIyOJEHHOM YpOBHE Ha
YPOBHE CpEaHEro O0mero 0oO0pa3oBaHMs BKIIOYAIOT CrieHUupUYecKue I y4eOHOro MmpeaMera
«XUMU» HayuyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHMIO, MHTEPHpPETALMU U
peoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyUYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO
3HAHUM B PA3JIMUYHBIX YYEOHBIX CUTyalUsX, @ TaKXKe B PEalbHbIX >KU3HEHHBIX CUTYyaLUsX,
CBSI3aHHBIX C XMMHUEHN. B mporpamme 1o XuMuu NpeMETHBIE PE3YJIbTATHI IPEICTaBIEHBI 110 TO1aM
U3Y4YECHUS.

10 KJIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTPaXaroT:

c(OpMUPOBAHHOCTH MPEICTABICHHI: 0 MECTE U 3HAUEHUU OPTaHUYECKON XUMHUH B CCTEME
€CTECTBEHHBIX HAayK U €€ poJiu B 00eCTIeYeHNH YCTOWYMBOIO Pa3BUTHS YETIOBEUECTBA B PEILICHUH
po0JieM SKOJIOTMYECKOM, SJHEPreTUYECKON M MUILEBOM 0€3011acCHOCTH, B Pa3BUTHUU MEIUIINHBI,
CO3/IaHMM HOBBIX MAaTepHajoB, HOBBIX MCTOYHHMKOB SHEPrUH, B OOECIEUEHUH PallMOHAIBLHOTO
PUPOIONOIB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTyphl UEIOBEKa, a TAKKE
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO U PUPOTHON CPee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYAECT: OCHOBOIOJATAOIINE
MOHATHUS — XUMUUECKUH 3JIEMEHT, aTOM, SIIPO M AIEKTPOHHAasi 000JI0UKa aToMa, S-, p-, d-aTOMHBIE
opOuTaNu, OCHOBHOE M BO30YXAEHHOE COCTOSHUSI aTOMa, TMOpUAM3AIUs aTOMHBIX OpOUTaNeH,
WOH, MOJIEKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHMS, XMMHYECKas
CBSI3b, MOJIb, MOJIIPHAS! Macca, MOJIIPHBIA 00BEM, YIIIEpOJHBIN CKeNeT, PyHKIMOHAJIbHAS TPYIIIIA,
panukan, CTPYKTypHble (GopMyisl (pa3BEpHYTBIE, COKpAlIEHHbIE, CKEJETHbIE), H30MEepHs
CTPYKTypHas U MPOCTPAHCTBEHHAs (reoMeTpHyYecKasi, ONTHYECKas ), ©30MEpbl, TOMOJIOTUYECKUI
psil, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U a30TCOAEpKAIIME OPraHUYECKHE COCIUHEHHS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHNS; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3akoH J[. . MenneneeBa, Teopusi CTpOEHHUs OpraHM4eckux BemiectB A. M.
ByTnepoBa, 3aKOH COXpaHEHMs MACChl BEIECTB, 3aKOH COXPAHEHHUs U IPEBPALLEHUS] SHEPTUH ITPU
XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUI S3bIK XUMHH, MUPOBO33PEHUECKHUE
3HAHMS, JEeXKallHe B OCHOBE NMOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBICHUM;
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MPEJICTABICHUS] O MEXaHU3Max XMMHMYECKUX DPEaKIHil, TePMOIMHAMUYECKHMX M KUHETHYECKHUX
3aKOHOMEPHOCTSIX X MPOTEKaHUs, O B3AMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIaX
(MHAYKTUBHBIN 1 Me3oMepHbIi 2 dexTsl, opuentanTsl I u Il poxa); dbakromoruueckue cBeACHUS
0 CBOMCTBaX, COCTaBe, MOJIYYEHUH U OE3011aCHOM HCIIOJIb30BAHUM BAXKHEUIINX OpPraHMYECKHX
BEUIECTB B OBITY W MNPAKTUYECKOW MAESITENbHOCTH 4YeNIOBEKa, OOIIMX HAay4HBIX MPUHIMIAX
XUMHYECKOT'0 TIPOU3BOJICTBA (Ha MPUMEpE MPOU3BOJICTBA METAHOIIA, TIEpepadOTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTepHbIe MPU3HAKU MOHITUH, YCTAHABIMBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATUS IPU OIMCAHUU COCTaBa, CTPOEHUS U
CBOMCTB OpPraHUYECKHUX COECIMHEHUII;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) ()OPMYJI OPraHUYECKHUX BEIIECTB;

COCTaBJISITh YPAaBHEHHSI XUMHUYECKUX PEAKIHMI U paCKpPhIBATh UX CYIIHOCTh: OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil MOCPECTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca 3TUX PeaKIHid,
peaxkiuii HOHHOTO OOMEHa IMyTEM COCTABIICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUM;

U3rOTaBIMBAaTh MOJEIM MOJEKYJl OpPraHMYECKUX BEIIECTB Ul WJUIIOCTPALlMU MX
XUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHMYeCKUX
BEIIECTB MO0 X COCTaBY M CTPOCHHIO K ONpPEAECNEHHOMY KIIACCy/TPYyIIe COeMHEHUH, 1aBaTh UM
Ha3BaHus 1o cuctemarnyeckoil HoMmeHkinatype (IUPAC) u npuBoauth TpuBUAIbHBIE Ha3BaHUS
JUTSL OTAETIbHBIX MPEACTaBUTENECH OpraHuYeCcKNX BEIIecTB (ITHIICH, alleTUJIeH, TOMYOJ, TIMLIEPHH,
ATHJICHIJIMKOJb, (EHO, (POpMAIIbIECTH L, AlleTaIbIETH]I, allETOH, MypaBbUHAs KHCIIOTa, YKCyCHas
KHUCIIOTA, CTEApUHOBAs, OJEMHOBAas, MAJIbMHUTUHOBAS KHUCJIOTHI, TIMIMH, allaHWH, MallbTo3a,
(bpyKTO3a, aHWINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHs ONPEACNATh BHJI XUMUYECKOW CBSI3M B OpPraHMYECKHX
COeIMHEHUAX (KOBaJEHTHAsl U MOHHAs CBAA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHSI NPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTb COCTaB, CTPOCHHE, (QHU3NYECKHE U
XUMHUYECKHE CBOMCTBA THIHYHBIX MPEICTaBUTENEH pa3InYHBIX KIACCOB OPraHMUYECKUX BEIIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, aJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YTIJIEBOJIOPOJIOB,
CIHMPTOB, AJbJETUIIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIHCAXaPUIOB),
WUTIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXAY HUMU YPaBHEHHSIMHU COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXkJAaTh Ha KOHKPETHBIX NIpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHMYECKMX COEJMHEHMH OT KpaTHOCTH M THUIIA
KOBaJICHTHOM CBSI3U (O- U TT-CBSI3U), B3aMHOTO BIIUSTHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIaxX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBINA Ta3, yroiib), CIOCOObI €ro nepepaboTKM U MPAKTUYECKOe NMPUMEHEHUeE
IPOJYKTOB NEPEepabOTKH;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOoJax
MO3HAaHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIMPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICTIEHHOM) ¥ YMEHUSI IPUMEHSTH 9TH 3HAHMUS;

c(OpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHHOU
NEeSITeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIeHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBS3€H — /711 U3yUYEHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUYECKHX 3HAHUN C TIOHATUSMHU U
MPEJICTAaBICHUSIMU  PYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOTO
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MMOHUMAaHUs CYIIHOCTH MaTe€pUaJIbHOIO €IMHCTBA MHPA, UCIOJIB30BAaTh CUCTEMHBIE 3HAHUS 110
OpPTaHMYECKON XUMHUU IJis1 OOBSICHEHUSI ¥ MPOTHO3UPOBAHUS SBICHUH, NUMEIOIUX €CTECTBEHHO-
Hay4HYIO IPUPOLY;

c()OPMUPOBAHHOCTh YMEHHI: TPOBOAHUTH PACYEThl MO XUMHYECKUM QopmylamM U
YpaBHEHUSAM XHMUYECKUX PEAKIH C MCHOJb30BaHUEM (DU3MUECKHX BEIWYHMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOUIUX BEHIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacuéThl O HAXOXKJIEHUI0O XUMHUYECKON (HOpMyIbl BElleCTBA 1O M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, ITPOYKTaM CTOPAHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHIl: MMPOTHO3UPOBAThH, aHATU3UPOBATH U OLICHUBATh C TMO3MIIMIA
DKOJIOTHYECKON 0€30MacHOCTH TOCIEACTBHSI OBITOBOW M TPOWU3BOJCTBEHHOW JEATEIHLHOCTH
YeJioBeKa, CBSI3aHHOM C MepepadOTKOW BEIIECTB, HCIONb30BaTh IMOJTYYCHHbIC 3HAHUS Ui
NPHUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUEH;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSITEIBHO IUIAHUPOBATh M MPOBOJIUTH XMUMHUYECKUN
AKCIIEPUMEHT (IIOJTyYEHHUE U U3YUYEHUE CBOMCTB OPraHMUECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOACOIEPKAILINX OPraHUYECKHUX BEUIECTB, PEILICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOACHUEM MTPABUIT
Oe3omacHOro obparieHus C BellecTBaMH U JabopaTopHbIM 000pyAoBaHHEM, (HOPMYIHPOBATH
[eNb HCCIICNOBAHUS, TMPEACTABIATh B pa3ndHOW (opMe pe3ysabTaThl AIKCIECPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coONroaaTh MpaBWiia IKOJIOTUYECKU IIeIeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOMH
JIEATEIIbHOCTH B LEIAX COXPAHEHUS CBOETO 3I0POBbS, OKPYKAKOLIEH MPUPOAHON Cpelnbl U
JOCTH>KEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHYECKOrO JACHCTBUS HA YKMBBIE OPraHU3MBbI OINpPEICIEHHBIX
OpraHMYECKUX BELIECTB, TOHUMAs cMbIci nokazatens 1K

aHAJIM3UPOBATh  IIEJIECOOOPA3HOCTh  MPUMEHEHUsS  OPraHWYECKUX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0b3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IEJICHANPABICHHBIA IMOUCK XUMHUYECKOMN
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JHUTepaTypa, CpelacTBa
MaccoBoit umHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHAITU3UPOBATh XMMHYECKYIO
uH(popMalIrio, repepadaTriBaTh €€ U UCMOJIB30BaTh B COOTBETCTBUU C MOCTABJICHHON yueOHOMH
3a7a4yen.

11 KITACC

[IpeameTHbIE pe3yIbTaThl OCBOCHUS Kypca «OO0I1as 1 HeOpraHuveckas XUMHs OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUIN: O MaTEPHATLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TTI03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE M 3HAYCHUH XUMUU B CUCTEME €CTECTBEHHBIX HAYK
u e€ poimu B OOECHEUYEeHWH YCTOWYMBOTO Pa3BUTHSA, B PEIICHUU MPOOJIEM HSKOIOTHUYECKOH,
OSHEPreTUYECKOW M TIMIIEBOM O€30MacHOCTH, B PA3BUTHUH MEIUIIUHBI, CO3JaHUH HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECMEUEHHWH  PAIMOHAIBHOTO
MIPUPOIOTIONB30BaHus, B GOPMUPOBAHUHI MUPOBO33PEHUS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKXKE
HKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpefie;

BJIAJICHUE CHCTEMON XHWMHYECKHX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSITHUS — XUMUYECKUH DIIEMEHT, aTOM, PO aTOMa, U30TOIIbI, SJIEKTPOHHAs 000JI0YKa aToMa, S-
, p-, d-aromHBIE OpOWTANIM, OCHOBHOE W BO30YXIEHHOE COCTOSHHS aToMa, THOpUIM3AIUS
ATOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJE€HTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUs, XWUMHYECKas CBs3b (KOBAaJIGHTHAs, WOHHAs, MeETaJuIMdeckas, BOJOPOIHAs),
KpUCTAJUIMUECKasi pelETKa, XUMHUYECKas pPeaklus, PacTBOp, SJIEKTPOIMUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsE JUCCOLMAILMSA, CTEMEeHb JIUCCOLMAIMU, BOJOPOJHBIA  IOKAa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOM A(h(PEKT XMMHUUECKON peakiuu, CKOPOCTh XUMHUYECKON
peakiuy, XUMHUYECKOE pAaBHOBECHE, TEOPHUHU H 3aKOHBI (TEOpUsl DJICKTPOJIUTHUECKON
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nyccouuanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXPAaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHHUsI M NPEBPALICHUs SHEPTUU NPU XMMHUYECKUX PEAKLUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIECTB, 3aKOH JCHCTBYIONIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHUH,
MHPOBO33PCHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHHS NPUYMHHOCTH U CHCTEMHOCTH
XMMHYECKUX SIBIICHUH; COBPEMEHHBIE MTPEJICTABICHUS O CTPOCHHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM W HAaJAMOJIEKYJISIPHOM YPOBHSX; IPEICTABICHUS O MEXaHM3MaX XUMUYECKUX
peakuuii, TEPMOJAMHAMUYECKUX U KHHETHYECKMX 3aKOHOMEPHOCTAX HMX NPOTEKaHHS, O
XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX cHCTeMaX; (aKTOJIOTUYECKUE CBEACHHS O
CBOMCTBAax, COCTaBe, MOJYYCHUU M O€30MaCHOM HCIOJIb30BAaHUU BAKHEHIITMX HEOPTaHUYECKHUX
BEIICCTB B OBITY W MPAKTUYECCKOW MCSITEILHOCTH 4YEJIOBEKa, OONIMX HAyYHBIX MPUHIHIIAX
XHMHYECKOT0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMCHHIA: BBISIBIIATH XapaKTEPHbIC MPU3HAKU MOHITHIA, YCTAHABIINBATh
MX B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOUIME MOHATHUS MPU OMUCAHUM HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBIICHHS
dbopMyn BEHIECTB W YpaBHEHUN XMMHYECKUX PEAKIM, CHUCTEMAaTHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBHaabHbIC HA3BaHKS OT/ICIbHBIX BEIIESCTB;

c(hOpMUPOBAHHOCTh YMEHHSI OTPEEIATh BAJIGHTHOCTh U CTENIEHb OKUCICHHUS XUMHUYECKUX
9JIEMEHTOB B COCAMHEHUSAX, BHJ XMMHYECKOW CBsI3M (KOBAJCHTHAs, MOHHAs, METAJLTMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBICHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUINA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh yYMEHUM: KIAaCCU(UIMPOBATH: HEOPraHWYECKHUE BEHIECTBA IO HX
COCTaBy, XMMHUYECKHE PEaKLUU IO PAa3IMYHBIM MPU3HAKAM (YUCIY U COCTaBY pEarupyromimx
BCIIECTB, TEIUIOBOMY J3(PQEKTy peakiuh, W3MCHCHHUIO CTENEHEH OKHUCIICHUS JJIEMCHTOB,
00paTUMOCTH, YYacTHIO KaTalu3atopa M JIPYTHe); CaMOCTOSTENbHO BHIOMpATh OCHOBAaHUS U
KpUTEPUU JJI KIaCCU(PUKAIIMHI U3yIaeMbIX BEIIECTB M XUMHYECKUX PEAKIIHii;

c(OpMHUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuoandeckoro 3akona JI. MW.
MeHnneneeBa ©  JEMOHCTPHPOBATH €r0  CHUCTEMATHU3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINHU;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh IJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XMMHMYECKUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuomnueckoir cucremsr JI.M.
MenpeneeBa, UCMOIb3Yysl MOHATHS «IHEPTETUYECKUE YPOBHWY», «IHEPreTUYECKUE MOTYPOBHWY,
«s-, p-, d-aTOMHBIE OPOUTATINY, KOCHOBHOE M BO30YKIEHHOE IHEPTETUUECKUE COCTOSTHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTHU U3MEHEHUSI CBOMCTB XUMHUECKHX AJIEMEHTOB U UX COCAMHEHUH 110
nepuonaM u rpynmnam llepuonnueckon cucremsl 1. 1. MenneneeBa, BaJeHTHbIE BO3MOKHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOEHUS UX DJIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIIE XMMHUECKHE CBONCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHWE TE€HETHYECKOM CBSI3H MEXKIY
HEOPraHWYECKUMHU BEIIECTBAMU C IIOMOILIBK) YPaBHEHUH COOTBETCTBYIOLIUX XUMHUUYECKUX
peakuui;

c(hOpPMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
PEeaKIHii TOCPEICTBOM COCTaBIICHHSI AJIEKTPOHHOTO OallaHCca 3THX PEAKIUi; peaKIuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUWH; peakiuit
TUAPOJIN3a; PEaKIMii KOMIUIEKCOOOpa3oBaHMs (Ha TMpPUMEpPE THUIPOKCOKOMIUIEKCOB ITMHKA H
ATIOMUHHUS);

c(hOpMUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHYECKUX
peakuuMii ¢ y4ETOM HX DJHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTEP H3MEHEHHUS CKOPOCTH
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XUMHUYECKON pEeaKkMy B 3aBUCUMOCTU OT Pa3IMYHBIX (PAKTOPOB, a TaKkKe XapaKTep CMEIEHUs
XUMHUYECKOT'O PAaBHOBECHUSI 110]] BIUSHUEM BHEIIHUX Bo3nencTBuil (mpunuui Jle larense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XUMHUUYECKUE PEAKIIUH, JIeKAIIHNEe B OCHOBE
MPOMBINIJICHHOTO TIOMYYEHHUS CEpPHOW KHUCJIOTBhI, aMMHaka, OOIIMe HaydHbIE MPUHITUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€JIeCOO0Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0TH3a,;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOM 3HAHUII O METO/IaX HAYYHOTO MO3HAHUS SIBICHUN
MPUPOJIbI — HAOIIO/IEHHE, U3MEPEHUE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (pEasIbHBIN U MBICTICHHBIH),
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHHUs [PUMEHSTb OSTH 3HAaHUA [pU
OKCIIEPUMEHTAILHOM WCCIEAOBAHUN BEIIECTB M JUIS OOBSCHEHHS XWUMHUYCCKHUX SIBIICHUH,
MMEIOIIHNX MECTO B IPUPOAE, MPAKTHUECKON JIEATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHSATUSMU U
NPEJCTAaBICHUSIMA  JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojiee OCO3HAHHOTO
MOHUMAaHUS MaTepUAIbLHOTO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUYETHI: C UCTIOIB30BAHUEM MOHATUN «MaccoBas
JIOJISI BEILIECTBA B PACTBOPE» U «MOJISIpHAsI KOHIIEHTPAIIUs»; MacChl BEIIECTBA Wi 00bEMa ra3a 1o
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OObEMY OJHOTO M3 YYACTBYIOLIUX B PEAKIUU
BEIIIECTB; TEIUIOBOTO 3(h(pexra peakiinu; 3HaYCHUST BOJOPOIHOTO ITOKA3aTelsl pACTBOPOB KHUCIIOT U
miefiouell ¢ M3BECTHOM CTEMEeHbI0 IUCCOLMAaluu; Macchl (00bEMa, KOIMYECTBA BEIECTBA)
IPOAYKTa peakluu, €ClIM OJHO U3 MCXOJHBIX BEUIECTB JJAHO B BHUJIE PacTBOpa C OMpPENeIEHHOMN
MacCOBOH J10JIei pacTBOPEHHOTO BEIIECTBA UM JaHO B U30BITKE (MMEET MPUMECH); TOJIU BhIX0/1a
MPOJIYKTa peaklnK; O0BEMHBIX OTHOIIICHU Tra30B;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIPHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIPOBEJICHUE peaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYECTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BELIECTB C MOMOIIBI UHAUKATOPOB,
W3YYCHHE BIMSHUSA PA3IMYHBIX ()AaKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIWH, peIIeHue
9KCIIEPUMEHTANBHBIX 337a4y Mo TemMaMm «Mertamib» U «Hemeramnel»y) ¢ coOnoAeHreM MpaBHl
Oe3omacHOro oOpaleHHs ¢ BEIECTBAMU M JIAOOpaTOpHBIM 000pynoBaHHEM, (OPMYIHPOBATH
[eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3nuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATh U OIICHUBAThH UX JTOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHUMN: COOIIOAATh MpaBUia MOJTb30BAHUSI XUMUYECKOW MOCYI0H U
1abopaTOPHBIM 000pPYI0BaHUEM, OOPAILIEHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSMU TIO
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTHYECKHU 11eJIeCO00pa3HOT0 MOBEICHUS
B OBITY W TPYJOBOM JIEATEIHLHOCTH B IIEJIAX COXPAHEHUS CBOErO 3JI0POBbS, OKpYXKarolen
NPUPOJHON Cpeapl MU JOCTHXKEHHS €€ YCTOMYMBOIO pPa3BUTHs, OCO3HAaBaThb OIACHOCTh
TOKCHYECKOTO JICMCTBUSI Ha JKMBBIE OPTraHU3MBI OIPEACIEHHBIX HEOPTaHWYECKUX BEIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHMKAX (HaydHas M ydyeOHO-HayyHas JHUTepaTypa, CpelacTBa
MaccoBoit umHpopmaruu, MHTEpHET U apyrue), KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(popMalIrio, repepadaThiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUH C TMOCTaBICHHON yueOHOU

3a7a4yen.
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TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne HanmenoBanue pa3nienoB u Tem KonnuecTtBO yacoB
/0 TPOrpaMMBbI Bce
ro JIbHBIE
paboThl

Pa3zgea 1. TeopeTudeckue OCHOBBI OPraHUYEeCKOM XMMUM
1.1  IIpenMer opraHU4YECKON XUMUH. 7

Teopust cTpoeHUs OPraHUYECKUX

coequuenuit A. M. bytnepoBa

Hroro no pazneny 7
Paznen 2. YrieBoaopoabt
2.1  IlpenenpHbIe YIJI€BOIOPOIBI — 6
AJIKaHbl, IIUKIJI0ATIKAHBI
2.2  HenpexaenbHble YIiIe€BOIOPOIbL: 14 1
AJIKEHBI, AJIKAJUCHBI, AJIKUHBI
2.3 ApomMaruueckue yriieBoJ0pOIbI 7
(apeHsr)
2.4 IlpupoaHbie UCTOYHUKH 4
YTJIEBOJOPOAOB U UX
nepepadoTka
2.5 TanoreHnpous3BOJIHbIE 4 1
YTJIEBOJIOPOIOB
Hroro no pazgeny 35
Paznen 3. Kuciopojacoaepskamnue oprannieckne coeJuHeHust
3.1 Chuptsl. @eHon 11 1
3.2 KapOoHUIBbHBIE COCTUHEHUS: 16 1

QJIBJICTUBI U KETOHBI.
KapOonossie kucinotel. CloxKHbIE
3¢upsl. XKups

3.3  VYraeBoasl 8 1

Hroro no pazneny 35

Pasnen 4. Aszorcoaepikamue OpraHu4ecKue CoOeJUHEHHUs

4.1  AmuHbl. AMUHOKUCHOTHI. benku 12 1 2

Hroro no pazneny 12

Paspnen 5. BeicokoMoJIeKy I pHbIE COCAUHEHUS

5.1  BpICOKOMONEKYISpHBIE 13 1
COEIMHEHUS

Hroro no pazneny 13

OO0111e€e KOJIMYECTBO YacoB IO 102 3 6

nporpamme

DneKkTpoHHbIE (IU(PPOBHIE)

Kontpo Ilpakrn ©Opa3soBaTeibHBIC PECYpCh
YeCKHUe
paboThI

bu6mmoreka [JOK
https://m.edsoo.ru/d69d{650

bubmuorexa [JOK
https://m.eds00.ru/d69df650
bu6mmoreka [JOK
https://m.eds00.ru/d69df650
bub6mmoreka [IOK
https://m.edso00.ru/d69df650

bubmuoreka [JOK
https://m.edsoo.ru/d69d{650

bubmuorexa [JOK
https://m.edsoo.ru/d69d{650

bubmuorexa [JOK
https://m.eds00.ru/d69df650
bu6mmoreka [IOK
https://m.edso00.ru/d69df650

bu6mmoreka [JOK
https://m.edso00.ru/d69df650

bu6mmoreka [JOK
https://m.edso0.ru/d69df650

but6mmorexa [IOK
https://m.edsoo.ru/d69df650
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TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

KonnuectBo yacos DIEKTPOHHBIE
Ne HanmenoBanue pa3znenoB u teM B K I (1wcppoBEIc)
/I IPOrpamMMBbl ce OHTPO  LIpaKTh p
ro JbHBIE  deckue OOpa3oBaTelbHBIC

paboTel  paboOTBI  PECYPCHI
Paszgea 1. TeopeTuueckue 0CHOBbI XUMHH
Ctpoenue aToma. [lepuoguueckuit

bubmuoreka [JOK
11 axonH Hepuomuteckas cucrema 5 https://m.edsoo.ru/2dd57f
XHMHYECKUX dj1eMeHToB /I, U. 24
MemneneeBa _
Ctpoenue BelecTBa Bubmiorexa OK
1.2 ) 11 1 https://m.edsoo.ru/2dd57f
MHuoroo6pasue BemecTB Y
bu6mmoreka [JOK
1.3 Xumuueckue peakuuu 20 1 3 https://m.edsoo.ru/2ddS7f
24
Hroro no pazgeny 36
Paznen 2. Heoprannueckasi XuMus
bubmuoreka [JOK
2.1  Hemeramibl 27 1 3 https://m.edsoo.ru/2dd57f
24
bubmuorexa [JOK
2.2 Meramisl 20 1 2 https://m.edsoo.ru/2dd57f
24
Hroro no pazgeny 47
Paznen 3. Xumus 4 )KU3Hb
MeToabl TO3HAHUS B XUMHH bubmorexa HOK
3.1 ) 19 https://m.edsoo.ru/2dd57f
XUMUS U )KU3Hb 24
Wroro no pazneny 19
OO111e€e KOJIMYECTBO YacoOB IO MPOrpaMme 102 4 8

YUYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOT'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U1 YYEHUKA
* Xumus, 10 xnacce/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., [Ipo3noB A.A., Jlynun
B.B.; nox penaximueit Jlynuna B.B., O061iecTBO ¢ orpaHHYE€HHOM OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBemienue»
» Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., /Ipo3noB A.A., Jlyaun B.B.; mon
penakuuei Jlyauna B.B., O6miecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO « [PODAY;
AxumonepHoe o6mectBo «M3narensctBo «lIpocBemnienne

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
Bbu6nmoreka LIOK https://m.eds00.ru/d69df650
HutepHeT pecypcsl «MOSIIIIKOIIa
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Jluct cornacoBaHus k gokymeHTy Ne 104 ot 14.11.2025
WHnunaTop cornacoBanus: NaHuesa [0.X. dupektop
CornacoBanue nHngumpoaHo: 14.11.2025 15:00

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 laHvesa [.X. 14.11.2025 - 15:01
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