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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnONOXKeHHW «CrTparermm pasBUTHS BocHUTaHuA B Poccuiickon
Oepneparuu Ha niepuon 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TookeHuss ®I'OC COO o B3auM0OOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBEpLIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
Yell0OBeKa, a TakKe SKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero o0pa3oBaHus CPeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESICHbl B
mporpaMme M0 XHMHUHM € Y4ETOM CHenu(PpuKA HAyKu XUMUU, €€ 3HAYCHUS B
MO3HAHUW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHsl KaK 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT 0coOylo posib B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTE€pHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME IEJOCTHOTO MPEJICTABIEHUs 00 OKpYXKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMH HayKaMH, XMMUs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOIATOTOBKY
oOyyarolmuxcs, HeoOXOOUMYI0 MM JJs BbIpa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHMYECKOW XUMHHM (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUHN) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
OpeICTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHSs 00 H3y4aeMblX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHu4ecKod XUMHM IIOJy4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLIUU.

[Ton HOBBIM yriiOM 3peHHs B mpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHHYecKas
XUMHSD» O0YyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01mIaroIIei 10 00BACHSIONIEH 1 IPOTHO3ZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus jonosiHAercs B Kypcax 10 m 11 xiaccos
AIIEMEHTaMHU COJEP)KAHMS, WMEIOIIMMH KYJbTYPOJIOTUYECKHI W MPHUKIATHOU
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBaKEHHMS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, ITOMOTaloT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS HHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/1ad. B 1enoM conepkanue yueOHOTro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOEHUEM, IIO3HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa H
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (akKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMyYHBIX BHJIOB JCSATENIBHOCTH: pEUIeHHs MpoOsieM, MOHCKa, aHalu3a H
00paboTku MHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XXHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJIEpKaTEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIMOHHO MNPU3HAETCA (OPMUPOBAHME OCHOB
XUMHYECKOM HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIIECHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE OIIPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LEISIMH H3yY€HHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttoTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeaT KIIYEBbIEe MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHMUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHYECKHX pEaKkiui, HEOOXOJUMBIX IS MPUOOpETCHHS
YMEHUM OpUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOTIOACHHEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM MPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHOPHUTETAMHU B CHCTEME CpeaHero odmiero oopasoBanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnovYTeHHE
IPAKTUUECKOM KOMIIOHEHTE COJep)KaHus OOydueHHus, OpPHUEHTUPOBAHHON Ha
NOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BJIAaJCIOIIEro He
HAa0OpOM 3HaHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS UX B PEATBbHOMN KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENU U 3a]aui, KaK:

amanTaius 00yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMH U UX
NPUMEHEHHUEM;

dbopMupoBaHre Yy OOy4arONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I pPa3jNuHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX Ui NPUOOPETEHHs OIbITa AESITENbHOCTH, KOTOpas 3aHHUMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELLY;



pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMAIIUU XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTAaHHE Yy oOOyyarommxcs YOSKIEHHOCTH B TI'YMaHHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /s MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeAMETHOI obsactu «EcTecTBeHHO-HAyUYHbIE
pEeIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpea”ero obmiero obpasoBanusi, coctaBisieT 136 yacoB: B 10 kiacce — 68 yaca
(2uac B Henenmo), B 11 kmacce — 68 vaca (2 yac B HEZCIIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHOBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (CUCTeMaThyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BELIECTB, HAOIIOACHUE U
ONKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW psAA. MeraH W 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAaHUS, TUApATALMM, OKHUCIECHHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOytamueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOWCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKME U XMMHMUYECKHE CBOWMCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), NNOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJAMH, NPUHAAICKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaIUTUYECKUil), muposn3. I[IpoayKTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITHUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM MIPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBA (peakUMM C aKTHUBHBIMU METaJUIaMH,
raJIor€HOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHe MeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenue rauueprHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKMEe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALECTAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['uaponu3
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTtaB, Kiaccuukamus ~— yrieBoaoB  (MOHO-, M- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuadHbIiM pacTBopoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIOKO3blI), HAXOXKJEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak nNpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaToMHbIX CHUPTOB (B3aMMOJIECHCTBUE TINIMLEPUHA C
runpokcuiom Meau(ll)), anpaernoB (OKUCIeHnEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumojnelcTBUE Kpaxmalla C HOJOM),
IIPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKILIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKkue coequHeHus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiaKkoB. XHMHYECKHME CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUs]

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHIECHCAIHUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsS] BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MEeXIpEIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHsl, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTh, HaOIIOIeHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE
BElIECTBAa, (PU3NMUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHONorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC OpOWTaH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBHIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepunonnueckuit 3akoH u llepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuognyeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHnne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuentopHslii). BomopoaHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPHULATETBHOCTb.
Crenenb okuciienus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJIpHOTO UM HEMOJICKYJISIDHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[loHaTHe O aucnepcHbIX cucrteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kiaccupukanuss XUMHUYECKHMX — peakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIMAIOIIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Yy4YEHHs] BEIIECTB M HX MpEeBpalllCHUN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XxuMuaeckux siaeMentos . U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKkiuu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHUSIM XUMHUUYECKUX pEAKIMA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckor cucreme
xuMHuueckux sjeMeHToB J[. M. MennaeneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJIOB (raJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COCUHEHHM.



Meramnel. [lonoxenne meramnoB B [leproanueckoil cucremMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. OOmue guiznueckue cBoiicTBa MeTaylioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPUM, KalWi, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue crnocoObl monyueHus: MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE TMAPOKCH]IA AJTIOMUHHS C PACTBOPAMHU
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

PacuéTtel macchl BemiecTBa WM OOBbEMA ra3oB IO M3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuabl sl 3JEKTPOHUKH, HAaHOMAaTEpHasbl, OPraHUYECKUE W MUHEPAJIbHbIC
ya00peHwusl.

XuUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€H TNpW  U3yYeHUH OOmend u
HEOpraHu4yeckol Xxumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TakKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAy4YHBIN (DaKT, rUmoTe3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KJIaCCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, IHEPTHsl, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC TIOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOILIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YalolUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTra «XUMHsS» JOCTUTalTCsS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAJIBHBIX HOpPMax M MpaBUiaX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JOCTH)KCHHS HAYKH €CTh pE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHON OTE€YECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalliH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0Oe30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHIUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
JESTENIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  Jpyrux BUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/]ad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BpEH OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HAaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUsT 00 OKPYXKAIOIEeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TJI00ATBHBIX MPo0ieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUYECKOU, MUILEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS NI aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpephIBHOMY 0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHATbHOU

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHBIC Pe3yJIbTaThl OCBOCHHSI YIEOHOTO TpeaMeTa « XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPaKAIOUIUe
[[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEHU(PUKY METOIOB TO3HAHUSA,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoIiecc, CUCTeMa, HayIHbIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKHE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Yu4eOHbIMU NMO3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OPMYyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTCPHH I KIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOU
peakuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO Pa3JIUYHBIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJIsIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMAIMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBICHUS], KPUTHYECKHU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



dbopMynTupoOBaTh 3aMpPOChl U MPUMEHATh PA3IWYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJB30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMeil: NpPUMEHATh MEXIpeAMETHbIE ((pusmueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJaeMOM TEMBI B XOJ€ JUAJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BHIMOIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHWS TO3WUIIUN B
X0J1e 00CYKICHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejiaraeéMblii aJrOpuT™M JACHUCTBUH Ipu
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHasH3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TO3HAHHM SIBIICHUI



OpupoAbl, B (OPMUPOBAHMU MBINUIEHHS W  KyJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATalOIIME TIOHATHA (XMMHYECKHI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJSpHas
macca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIIa,
panuKai, U30Mepusi, U30Mephbl, TOMOJIOTUYECKUN PsAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalMe COECIUHEHUs, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAaHWM BAXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHA IPHU
ONMCAHNHU COCTaBa, CTPOCHHUSI U MPEBPALCHUN OPTaHUYECKUX COCTMHEHNN;

Cc(OPMUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTaBIMBATh MOJEIU MOJIEKYJ OPTaHWYECKUX BELIECTB Ul WUIKOCTPALUA UX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMs), [aBaTb KM Ha3BaHUSA II0
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTanibIerua, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOXKECHHUSI TEOPUU CTPOCHHS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH pa3TUUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, AMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEpepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJII0JeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHKE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBwia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3Y4YCHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKUX
BCIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMN OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATH PE3yJIbTaThl
XUMHUYECKOTO JKCIEepUMEHTa B (opMme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u GOPMYyITUPOBATH BHIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u 1pyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPraHUYECKUX
BEIIeCTB, TTOHUMasi cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BeKa;

JUIST 00Y4aroNIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaX IO3HAHWS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpa, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&
(YHKITMOHAIBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUs MPAKTUYSCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN S3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH M 0€30MMaCHOM HCTOJb30BAHUM BAKHEUIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHUU MCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs. (GOpMyJ BEUIECTB M  YpPaBHEHUH  XMMUYECKUX  pEakLui,
cuctematuieckyto HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld TIa3, YIVIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

Cc(pOpMUPOBAHHOCTh YMEHUI ONPEIENISATh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJE€HTHAsl, MOHHAs, METAJNINYECKAasl, BOJIOPOJHAs) B COCTMHEHUAX, TUIl
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO MX COCTaBYy K OINpPEACIIEHHOMY KIiaccy/TpyIe
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
W. MenaeneeBa u 1€MOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «s-, P-, d-
DIEKTPOHHBIE opouTanm, «9HEpPreTUYECKue YPOBHIY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
1o nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

chOpMHPOBAHHOCT, ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOMIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXKAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKHE PEaKIUU IO
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKPAIEHHBIC YPABHEHUSI PEAKIMI HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA,



c(OpMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicTBus (npuHuu Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOTBHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
P XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3¢ (dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIHb30BAHUS XUMUYECKON
MOCYJIOM W J1TabOpaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh M BBINOJHATH XWMHYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBID YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKUuu Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOIO OJKCIepUMEHTa B QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, MTHTepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKMUBBIE OPTaHU3MBbI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHoOcOObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyYaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX IOCTYITHBIX METOAAaX TO3HAHWUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanmue pa3jieoB U TeM nudpoBbie
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmet oprannueckoil xuMun. Teopus
1.1 CTp oZ;HI/I;[ 0p TaHUYECKUX COE HHeHI/IfII) A 6 bu6morexa HOK
' p p a ' https://m.eds00.ru/d69df650
M. bytneposa
Hroro mo pazueny 6
Pa3nen 2. Yraesonopoabt
2.1 IIpenenbHBIE YIIIEBOOOPOILI — AIKAHEI 3 bubnmorexa HOK
' pea yr AOPOA https://m.eds00.ru/d69df650
HenpenenbHbie yrieBogopoOIbl: aaKEeHbI, bu6mmoreka IIOK
2.2 9 1
aJIKaIUCHBI, aJJKUHBI https://m.edso0.ru/d69df650
bubmmoteka IIOK
2. A
3 POMATIHECKHE YIIICBOIOPOLET 6 https://m.edso0.ru/d69df650
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOJIOB 1 5 1 bubnunorexa LIOK
' UX nepepaboTKa https://m.edso0.ru/d69df650
Hroro no pazneny 23
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnunorexa LIOK
3.1 C . D 7
[MPTRL TR0 https://m.edso0.ru/d69df650
3.2 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 14 1 bubnunoreka LIOK

CrnoxxHbie 2UpPBI

https://m.edsoo.ru/d69df650
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33 YreBort 0 https://m.eds00.ru/d69df650
Wroro no pazueny 27
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 7 E::S;;ﬁf;;gﬁﬁwdf%o
Hroro no pasneny 7
Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 5 ]s::[?sj?/l//lr?::i(;gﬁﬁwdf%o
Hroro no pasneny 5
Ha3Banue MmoayJist
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepunoandeckas cucreMa XUMHUYCSCKUX 5 bubmorexa HOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 8 1 bubnnoreka [JOK
' BEIIECTB https://m.edso00.ru/2dd57f24
bu6mmoreka [JOK
1. X 12 1 1
3 HMHACCKHE peaiiii https://m.edsoo.ru/2dd57f24
Hroro no paszneny 25
Pa3nen 2. Heoprannueckasi xumMusi
bu6nmoreka [JOK
2.1 H 21 1 1
eMeTAILIRT https://m.edsoo.ru/2dd57f24
bu6mmorekxa [IOK
2.2 M 14 1 1
CTaLIbl https://m.edsoo.ru/2dd57f24
53 CBs13b HEOPTAaHUYECKUX H OPTAHUYECKUX 9 bubnmoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
Hroro no pazneny 37
Pa3znen 3. XuMus u :Ku3Hb
3.1 XHUMUS U )KU3Hb 6 bubmorexa OK
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

/i Tema ypoka Beero KonTpoJbHbIe IIpakTuyeckue odpasoBaTe/IbHBIE PeCypPChbl
padoTshI padoThI
[Ipeamer u 3HaueHue
1 OpraHN4YeCKON XUMHH, 1 bubnuorexa [JOK
MIPEJICTAaBICHHE O MHOTO00pa3nun https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COSAMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
2. yriiepojia (OCHOBHOE U 1 bubmmorexa [JOK
. https://m.edsoo.ru/0Oce6fd4c
BO30YKIEHHOE COCTOSTHUS).
XuMmudeckas CBsI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3. MexaHu3mbl 00pa3zoBaHUs 1 Bubmmorexa LIOK
. https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CBA3EH.
" Teopus cTpoeHHs OpraHMYECKUX 1 bubnuoreka [IOK
coequHennit A. M. byrneposa https://m.edso00.ru/9e595ch8
bubmuorexa [JOK
> Bzt nsomepiti 1 https://m.eds00.ru/b0e61661
IIpencrasnenue o
KJIacCU(UKALIUN OPTAHUYECKUX
6. BEIIECTB U CUCTEMATHUYECKas 1 bubmuorexa [JOK

HOMEHKJIaTypa OPraHUYeCKUX
BemiecTB. CtapToBas
IUArHOCTHKA

https://m.edsoo.ru/c212dd21
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AJIKaHBI: COCTaB U
CTPOCHHE,CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/25a14636

Haxoxnenue ankaHoB B
npupoae. CriocoOsI MOTydeHus: U
MIPUMECHECHHE ATKAaHOB

Perienue pacueTHbIX 331249 Ha
OIIpEeJICIICHUE MOJICKYJIIPHOM
(hOopMyIIBI OPraHUIECKOTO
BEIIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB 2JIEMEHTOB, BXOJISIINX B
€ro COCTaB.

bu6mmoreka [IOK
https://m.edsoo.ru/259b0a5b

10.

11.

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

CriocoObl nostyueHust u
NpPUMEHEHHE aJTKEHOB

bubmuorexa [JOK
https://m.edsoo.ru/273b0ale

bu6mmoreka [IOK
https://m.edsoo.ru/21069ccd

12.

[IpakTuueckas padbora
«Tomyuenune >TreHA U
U3yY€HHE €ro CBOMCTBY

13.

14.

Ankanuensl. CTpoeHHE U
CBOMCTBA

[Tonyyenue u npuMeHeHUE
aJIKaJITMCHOB

bubmuorexa [JOK
https://m.edsoo.ru/04298c0a

15.

AJIKWMHBL; COCTaB U OCOOEHHOCTH
CTPOCHHSI, TOMOJIOTHYECKUIA PSII.

bu6mmorexa [IOK
https://m.edsoo.ru/68b6ccéc

16.

17.

CBoiiCcTBa AJIKUHOB

CriocoObI ostyueHust u
NMPUMCHCHUS AJIKUHOB

18.

Brruncnenus no ypaBHEHUIO
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XMMHYECKON peaKIuu

19.

20.

ApEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

XUMUYECKHE CBOMCTBA apEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/a92a7094

21.

Pemrenne pacueTHsIX 3a1a4 Ha
OIIpeIETICHUE MOJIEKYIISIPHBIX
(hopMyII OpraHMYECKUX
COCTUHEHUN

22.

23.

24.

CriocoObl mostyueHus u
MPUMEHEHHE apEeHOB

I'enetnyeckas CBSI3b MEKAY
Pa3IMYHBIMU KJIacCaMu
YII€BOJOPOIOB

Pacuetsl o ypaBHEHUAM
XUMHUYECKHUX PEaKIIUi.
CucreMaru3anus 1 0000IIeHHE
3HAHUH T10 TeMe

25.

[Ipuponnsiit ras. [lomyTHeie
He(TSAHBIE ra3bl

26.

27.

28.

Hedtb u npoaykTe! €
nepepadoTKu

I'eneTnueckas cBsI3b MEXKIY
Pa3UYHBIMH KJIACCAMU
YTJIEBOI0OPOIOB
Cucrematusanusa 1 0000IIeHne
3HaHUH 110 pasnueny
"Yranesonopoast"

bubnmoreka [JOK
https://m.edsoo.ru/21f9de78

bu6mmorexa [IOK
https://m.edso0.ru/20e89f22

29.

KontponbHas paboTa mo teme

bu6mmoreka [IOK



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/21f9de78
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«YTII€BOIOPOABD)

https://m.edso00.ru/95c9e298

[IpenenbHBIC OTHOATOMHBIE

bu6mmoreka [IOK

30 CIIMPTBI: CTPOEHHUE U CBOMCTBA https://m.edsoo.ru/df04c5cd

31 [Tonyyenue u npuMeHEeHUE
CIIUPTOB

3. MHoOroaroMHble CIIUPTHI: bubnmoreka [JOK
STUWJICHIJIMKOJIb U TJIMLEPUH https://m.edsoo.ru/ee4d84aa
@DeHOo: CTPOCHUE MOJIEKYIIbI,

33.  (usHYecKHe CBOWCTBA. bubmmorexa LIOK

https://m.edso0.ru/2ce726f8

TokcuaHocTh GeHona

34.  XuMmu4YecKue cBOMcCTBa (heHosa

35 Cucremaru3anus U 0000IICHIE
3HAHUM 10 TeME

36, Cucremaru3anus U 0000IICHIE
3HAHUM 110 TeME

37, AJnpaeruasl ¥ KETOHBI: COCTaB U bu6mmoreka [IOK
CTPOEHHE https://m.edsoo.ru/b139beaa

38. AJLernapl 1 KETOHEL: CBOMCTBA

39, CriocoOsI OTy4eHUs albICTHI0B
1 KETOHOB
OIHOOCHOBHEBIE TIPE/IETHHBIE

0. KapOOHOBBIE KUCIIOTHI: CTPOEHUE, bubnnoreka [JOK
HU30Mepusl, HOMEHKIIATypa, https://m.edsoo.ru/fecOb113
(du3nueckue cBOCTBa
XUMHYECKHE CBOMCTBA

41. peaeIbHbIX OTHOOCHOBHEIX
KapOOHOBBIX KHUCIOT

42.  TlpencraBUTENN BBICIINX



https://m.edsoo.ru/95c9e298
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KapOOHOBBIX KUCIIOT

CriocoOsl motyueHus: u

43,
MIPUMEHEHHS KAPOOHOBBIX KHUCIIOT
CrnoxxHbie 3(DUPHI KaKk
44 IIPOU3BOIHBIE KapOOHOBBIX bubmorexa LOK
' P p https://m.edsoo.ru/adfffe6d
KHCJIOT.
bu6mmorexa [IOK
45.  CBolicTBa CIOKHBIX d(PHUPOB
bup https://m.edsoo.ru/ad6b94b2
[IpakTrueckas padota «Pemienue
46 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 bubnuorexa [JOK
" Tteme "KapOGOHOBBIE KMCIOTBL https://m.edso00.ru/486671fb
CnoxxHbie d3(UPBI»
47 XKupsl: ctpoenue, pusnueckue u bubnnorexka [JOK
" XHMHYecCKHe CBOMCTBA https://m.edsoo.ru/al19c5b98
Mpbl1a KaK COJIM BBICIIHX
48 KapOOHOBBIX KHCJIOT, MX MOIOIIEE bubmorexa [JOK
' Fj ’ B https://m.eds00.ru/3c566565
nericteue. [loustue o CMC
I'eneTnueckas cBSI3b
49,  YTVIEBOZIOPOOB U bubnuoreka [IOK
' KHCIOPOJCOIEPKAIMX https://m.eds00.ru/56790c96
OpTraHUYECKUX BEIIECTB
50 CucreMaru3anus u 0000IIeHHE
" 3HaHMI IO TeMme
OO6m1ast XxapakTeprucTruKa
51.  yrieBoAOB U KJIacCH(pUKAIUS
yIIEBOOB
5> [IpuMeHeHue TII0KO3bI, e bubnmoreka [JOK

3HAYCHUEC B ) KU3HCACATCIIBHOCTH

https://m.edsoo.ru/b4bdda2d
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opranusma

53, Jncaxapuibl: HaX0XKJACHUE B bubmuorexa [JOK
IpUpPOJE, IPUMEHEHUE https://m.edsoo.ru/eb0384e7
” [Tonucaxapuael: cTpoeHue, bubnmoreka [JOK
CBOICTBA U NIPUMEHEHUE. https://m.edso00.ru/72a04508
55.  PeureHue pacdeTHbIX 3a1a4
KonTponbHas pabota mo teme
56.  «Kucnoponacoaepxaiue
OpPraHUYECKUE COCTUHEHUS
7. AMuUHBI: K1accudukarus, bubnuorexa [JOK
CTpOECHHUE, CBOMCTBA https://m.edsoo.ru/efa7e6ca
cg. AHWINH: cTpoeHHEe, 0COOEHHOCTH bubnuoreka [IOK
XUMHYECKHUX CBOVMCTB https://m.edsoo.ru/39cd21f1
59, AMUHOKHUCIIOTHI Kak aM(OTepHbIE bubnunorexa [JOK
OPraHUYeCKHE COCTMHEHUS https://m.edsoo.ru/d1773e80
benku xak npupoaHbie
60. BLICOKOMOJIeinJ)I;IﬂpHHe BH6J_IHOTeKa Lok
coenuHeHHs https://m.edso0.ru/429e9899
61.  Xumuueckue cBOICTBa OEIKOB
6. Cuctemaru3zanus u o0o0IeHne
3HaHUI
63.  HroroBas KOHTpoJbHAsA paboTa
OCHOBHBIE TIOHATHSI XUMHUHU
64.  BBICOKOMOJIEKYJISIPHBIX
COETMHEHU I
65, DnacToMepbl: HaTypaJIbHbIN U bubnuoreka [IOK
CUHTETUYECKUE KayuyKu. Pe3una. https://m.eds00.ru/246103ec
66.  BomnokHa: HaTypaJIbHBIE, bu6mmoreka [IOK
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HCKYCCTBCHHBIC, CHHTCTUYCCKUC.

https://m.edsoo.ru/5963a601

CucreMmaruzanys 1 00001enue

67. y 1
3HAHUM

68, CI/ICTeuMaTI/ISaI_[I/I}I 1 00001IEeHE 1
3HAHHUI

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/5963a601

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

JI:;-)H Tema ypoka Beero KoHnTpoJubHbie IIpakTHYeckue 00pa3oBaTe/IbHbIe PecypChl
padoThI padoTshI

1 AToM. XMMHUYECKHH 3JICMCHT. 1 bubmuoreka [JOK
H3oTonbl https://m.edsoo.ru/59c112ee

5 CrpoeHnue 371eKTPOHHBIX 1 bubnnoreka [JOK
000J109€K aTOMOB https://m.edsoo.ru/b4d9fffa

3 DIEKTPOOTPULIATEIIBHOCTD. 1
[lepuoauueckuii 3aKOH U bu6mmoreka [IOK
[Tepuoanueckas cuctema https://m.eds00.ru/16957c01

4 XUMHYECKUX 3jiemeHToB J[. 1. 1
MenneneeBa, nX CBS3b C
COBPEMEHHOM Teopuen
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI
CBOMCTB XUMHYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMU

5 MIPOCTHIX M CIIOKHBIX BEIIECTB 1 bubmorexa [JOK

https://m.edsoo0.ru/f8468927
0 TPYIIaM U epUuoaam.
Bxonnas quarnoctuueckast
pabora
Bunper xumMmudeckoii CBI3H.

6 MexaHu3mbl 00pa3oBaHUS 1 bubnmuotexa [JOK
KOBAJIEHTHOM CBSI3H. https://m.edso00.ru/5a8072af
Bonopoanas cBs3b.

7 BemecTBa MOJIEKYISIPHOTO H 1 bubmuorexa [JOK
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HEMOJIEKYJIIPHOIO CTPOEHHUSI.
Tumbl KPUCTAIUINYECKUX
PELIETOK U CBOMCTBA BEIIECTB

https://m.edsoo.ru/e167635b

10

11

Enunas npupona XuMHYECKOU
CBA3U

[TonsiTHE O IUCTIEPCHBIX
cucremax. [Ipencrasnenus o
KOJUIOMJHBIX pacTBOpPAX.

VIcTUHHBIEC PaCTBOPHI:
HACBIIIIEHHBIE U HEHACKIIIEHHEIE,
pacTBOpUMOCTb. CTIOCOOBI
BBIPAYKCHHS KOHIICHTPAIHH
pacTBOpPOB

Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUYECKUX
COE€IUHEHHUI

bubmuorexa [JOK
https://m.edsoo.ru/da2c70e4

bubmuorexa [JOK
https://m.edsoo.ru/e9ccdd8d

bu6mmorexa [IOK
https://m.edsoo.ru/bf9e108d

12

Cucremarusanus 1 00001eHne
3HAHUN

bu6mmorexa [IOK
https://m.edsoo.ru/8d2c6a3a

13

KonTponsHnas pabora no remam
"CTpoeHue aroma.
Ilepnonnuecknii 3aK0H U
Ilepnonnueckas cucrema J[.1.
Menneneesa", "Crpoenue
BerecTna" |

14

Knaccudukanmst xumMuaeckux
peaKUHii B HEOPTAHUYECKOW U
OPraHNYeCKONM XUMHH. 3aKOH

COXPAHEHHUSI MACChI BEILECTB;

3aKOH COXPaHEHHUs U

bu6mmoreka [IOK
https://m.edso0.ru/6335cdd?2
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IIPEBPALLECHNS SJHEPTUU TIPU
XUMUYECKHUX PEaKLUAX

Brluucnenus no ypaBHEHUAM

bu6mmoreka [IOK

15 HHMITCCRUX peatdunt 1 https://m.edso00.ru/87b13954
TEPMOXUMHUYECKUM YPAaBHCHUSM

16 CKOpOCTh peaKIvu.

[IpakTuyeckas pabora

17 «BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOU
peaKIum»

OO0patuMbie 1 HEOOPATUMBIE bubnuorexa [JOK

18 peakuuu. XuMHYECKOe https://m.eds00.ru/30952f9b
paBHOBECHE.
DNEeKTPOTUTHIECKAS

19 muccornuarya. CHIbHBIE U bu6mmoreka [JOK
ciabbie 25eKTpoauThl. CTeeHb https://m.edso00.ru/5f766bdf
JTUCCOIIAITHH.

HonHoe npoun3BecHIE BOIBI.

20 Cpena BOAHBIX PaCTBOPOB. bubnunorexa [JOK
Bonoponusiit nokazarens (pH) https://m.eds00.ru/3966ca89
pacTBopa

. bubnmnoreka [JOK

21 Praponmis coreit https://m.edso00.ru/09d5a9bd

99 OKHUCIHUTENBHO- bubnmoreka [JOK
BOCCTAHOBUTEIIbHBIE PEAKIIUN https://m.edso00.ru/56226060

93 DIIEKTPOIN3 PaCTBOPOB U bubnnorexka [HJOK
pacIuIaBOB BEILIECTB https://m.edso0.ru/93fb97d2

24 CucremMaruzanuys 1 00001IeHNE bu6mmoreka [IOK
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3HAHUI

https://m.edsoo.ru/5a859d16

KonTponbhas pabota no teme

25
«XUMHYECKHUE PEAKLIAM
ITonoxxeHne HEMETAILIOB B
[lepuoauueckoii cucreme
XHUMHYECKHX dj1eMeHToB 1. 1.
26 Meunneneesa 1 0COOEHHOCTH Bubmorexa ITOK
https://m.edsoo.ru/8ca2dcad
CTPOCHHS MX aTOMOB.
duznyeckre CBOMCTBA
HEMETaJUIOB. AJUIOTPOIIHS
Boxopon: moaydeHnue,
27 (1)1/131/111:601@16 I/Iy;I/IMI/I‘leCKI/Ie bubmorexa LHOK
. https://m.edsoo.ru/0aa8f613
CBOIiCTBa
I"aoreHsl: HaX0XKAECHHE B
28 npupoe, GU3NYecKue u bubmmorexa [TOK
PHpOE, . https://m.eds00.ru/4e223795
XMUMHUYECKHE CBOMCTBA
JlaBoparopHsble u
29 MPOMBIIUIEHHBIE CIIOCOOBI bubmorexa HOK
p https://m.edso0.ru/6971aca4
MOJTyYEHUs TaJOTEHOB
30 [IprMeHeHne rajJoreHoB U UX bubnuorexa [IOK
COEIMHEHNH https://m.edsoo.ru/6971aca4
Kucnopon: nonyuenue,
¢du3nueckrue 1 XUMHUYECKHE bubmuoreka [IOK
31 .
CBOMCTBA. AJUTOTPOTIHS https://m.edsoo.ru/c8abc36a
KHCJIOpOJIa
bubmuorexa [JOK
32 OKcuabl U IEPOKCUIBI
A P A https://m.edsoo.ru/5¢8816a0
33 Cepa: HaXOXKIEHUE B TIPUPOJIE, bubnmoreka [JOK
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nojy4yeHue, pusnueckue u
XMUMHYECKUE CBOWCTBA.
CepoBogpopo, cyabhust

https://m.edsoo.ru/46afael6

Kucnoponconepxaniue
COEJIMHEHUE CEPBI.

bubmuorexa [JOK
https://m.edsoo.ru/8cfa2548

34 . .
Oco0eHHOCTH CBOICTB cepHOU
KHUCIIOTHI
A30T: Hax0XKIEHHE B IPUPOJIE,
35 MOJTyYeHUE (1)M3qucmfe£ bubmmorexa [JOK
yi ’ . https://m.edsoo.ru/badd2255
XUMHUYECKHE CBOMCTBA. AMMHAK
Kucnoponconepxamue
36 COCIMHEHMS a30Ta. bubmuorexa [JOK
Oco0OeHHOCTH CBOMCTB a30THOI https://m.edsoo.ru/e2965afe
KHCITOTHI
®dochop: HaxXOXKIEHHUE B
37 IIPUPOJIE, IOTYyUEHHE, bubnuoreka [IOK
buznyecKre 1 XUMUYECKHE https://m.edsoo.ru/9a6b43ec
cBoiictBa. @ochun u pochuabt
38 Oxkcunsl pocdopa, KUCTOTHL. bubnuotexa [JOK
Comu dochopHOt KUCTOTHI https://m.edsoo.ru/c7a2d429
Yraepona: HaX0XKIEHUE B
MIPHUPOJIC. AIOTPOITHBIC
39 MI());[qu)HKauHH g)mnquKHe u bubmmorexa [TOK
> https://m.edso00.ru/1eb19f9e
XUMHYECKHE CBOICTBA,
MPUMEHEHUE
Oxkcuasl yriiepoaa, yrojbHas
YIIepona, yrom Bubmiorexa LIOK
40 KHCJIOTA, COJTU yTrOJbHOU

KHCJIOTHI

https://m.edsoo.ru/dba58adf
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Kpemnuit: HaxoxaeHue B
IIPUPOJE, IIOJIYyYEHHE,

bubmuorexa [JOK

H bu3HYecKre U XUMHUIECCKHE https://m.eds00.ru/143558ab
CBOICTBA

42 Oxkcua kpemuus (IV), bubnmoreka [JOK
KPEMHHEBAsi KUCIIOTA, CUIIMKAThI https://m.edsoo.ru/3170e7b1

bubmuorexa [JOK

43 Penterme saat https://m.edso0.ru/b624f801

44 CucremaTtu3sanus 1 0000IICHIE bubmuorexa [JOK
3HaHUHU https://m.eds00.ru/6e864db5
[TpakTrueckas pabota

45 «Perienue 3KCiepuMEHTAIbHBIX
3ama4 o teme "Hemeramms"»|

46 KonrponbHas pabora no reme bubnuoreka [IOK
"Hemeramisr" https://m.edso0.ru/d0484c76
[Tonmoxenne meTaioB B
[Iepnoanueckoii cucreme

47 XAMHYECKHUX JIEMCHTOB. bu6mmoreka [IOK
Oco0eHHOCTH CTPOEHUS AaTOMOB. https://m.eds00.ru/9839c16¢
O6mue puznyueckue cBOCTBa
METAJIJIOB

48 CmutaBsl MetasuioB. Kopposust bubnmuotexa [JOK
METAJIJIOB https://m.edso00.ru/42b872e3
DNEKTPOXUMHUYECKHUH PsI

49 HaHpﬂiGHI/Iﬁ MeTannoi. J(l)6nme bubnnorexa [IOK

https://m.edso0o.ru/94eb377a

CIOCOOBI TIOTYYECHUSI METAJIJIOB

50 OO01mmas xapakTepucTuKa bubnmoreka [JOK

MeTaioB [ A rpynisl

https://m.edsoo.ru/e12c26b3
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https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

51 OO01mas xapakTepucTuKa bubmmoreka [JOK
MetaiioB II A rpynmbl https://m.edso0.ru/7c3e49c0
bubmuoreka [JOK
52 XK
CCTKOCTE BOME https://m.edsoo.ru/c74bfae9
bubmuoreka [JOK
53 A i
FHOMHHIH https://m.eds00.ru/0e79b266
bu6mmorexa [IOK
>4 (-OC/MHEHNA ATFOMHHILA https://m.edso0.ru/5d12d318
55 OO01mas xapakTepucTHKa bubnuorexa [JOK
METAJIJIOB MOOOYHBIX MOATPYIII https://m.edsoo.ru/610d7431
bu6mmorexa [IOK
X
56 POM H €10 COCAMHEHIA https://m.edso0.ru/9911bef3
bu6mmorexa [IOK
S HKexe0 1 €0 COSANHCHH https://m.edsoo.ru/1b7f8741
bu6mmoreka [IOK
58 M
CAb 1 €€ COCAMHCHI https://m.edsoo.ru/2bc0f954
59 [IuHK 1 ero coeaUuHEHUS
[IpakTnueckas padbora
" bubnuoreka [IOK
60 Pemenne sxcriepuMeHTaIbHBIX
https://m.edsoo.ru/a6e352ea
3a1a4 1o Teme «MeTautbl»
61 O06o01IeHne U cucTeMaTu3alus bubnmoreka [JOK
3HAHUM https://m.edsoo.ru/e91fe975
62 Wrorosast KoHTpoJbHAS paboTa
Ponp xumun B o0ecrieueHUN
63 CTOMYMBOTO Pa3BUTHS bubmorexa HOK
s P https://m.edso0.ru/080fe1f0
YeJI0BeYeCTBa
64 Hayunble npuHIuUIbI bubnuoreka [IOK

opraHu3alvd XUMHYECKOTI'O

https://m.edsoo.ru/2e45a44f



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f

npou3BoACTBa. [IpoMbIiIeHHbIE
CIIOCOOBI TIOJTyYCHHUSI
Ba)KHEUIIINX BEIIECTB

65 XUMUA U 300POBbE YEIOBEKA. 1 bubnunoreka [HOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edso00.ru/a6552721
Xumusa nmumy. Ponbs XUMuH B
66 o0ecrieueHuu MUIEBOI 1 Bubmorexa ITOK
B https://m.eds00.ru/1f7b5bd2
0€30I1aCHOCTH
XHUMHS B CTPOUTEITILCTBE.
67 Baxneime ctpouTenbHblEe U 1 bubnmorexa LOK
p https://m.edso0.ru/61e69003
KOHCTPYKIIMOHHBIE MaTePUAIIbI
68 CucremaTtu3zanus u 0000IICHHE 1 bubnuorexa [JOK
3HAHUHU II0 TEME. https://m.edsoo.ru/fd39587d
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. Xumus, 10 kmacce/ I'abpuensa O.C., Octpoymona UI'., Cnaakos C.A.
AxknmonepHoe obmiectBo «M3marenscTBo «lIpocBemnienne

2. Xumus, 11 knacc/T'abpuensa O.C., Octpoymona UI'., Ciaakos C.A.
AxkrmonepHoe o6miectBo «M3narensctBo «lIpocBemnienue»
METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Xumus. 10 knacc. Metoandeckoe nocodue k yueonuky O. C. ['abpuensina
«Xumus. 10 knace. bazosiit ypoBenb»/O. C. I'abpuensu, C. A. Cnaakos.

2. Xumus. 11 xmace. Meroanyeckoe nmocooue k yueonuky O. C. I"'abpuensna

«Xumus. 11 kmacc. bazossiit ypoBenby» / O. C. I'abpuenss, C. A. Crnaakos.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/d69df650
bubmuoreka I{OK https://m.edsoo.ru/2dd57f24



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/2dd57f24

IMPOBEPAEMBIE HA EI'D 10 XUMHWHU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM MPOI'PAMMBI CPEJTHEI'O OBIIEI'O OGPA3OBAHUSA

Kon .
DOBEDIEMOLO IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBLIM Pe3y/JbTaTaM OCBOEHHS OCHOBHOI
poBep o0pa3oBaTebHOI MPOrpaMMbl CpPeIHEro 00111ero 06pa3oBaHusA
TpeOOBaHUSI
1 Brnagenue cucreMoit XUMUYeCKUX 3HAHUN, KOTOpasi BKIIFOYAET:

OCHOBOIIOJIATAIOIINE TMOHATHS (XUMUYECKHUNA DIIEMEHT, aTOM, M30TOIIbI, SJIEKTPOHHAs
obonovka  aroma, S-, p-, 0-3MEKTPOHHBIE ~ OpPOUTANM  aTOMOB, OCHOBHOE |
BO30yXAEHHOE COCTOSIHHE aToma, HOH, MOJIEKYJIa, BaJICHTHOCT,
AIIEKTPOOTPHULATEIEHOCTh, CTETICHh OKHCIICHHSI, XUMHYECKas CBS3b (G- U T-CBS3b,
KpaTHBIC CBS3H), THOPHOM3ALNSI aTOMHBIX OpOWTANCH, KPHCTAUIMYECKas pemeTKa,
MOJIb, MOJISIpHAsI Macca, MOJSPHBIA 00BEM, MONApPHAsS KOHIEHTPALWsS, PacTBOPHI
(MCTUHHBIC, IUCHEPCHBIE CHUCTEMBI), KPUCTALUIOTUAPATHI, YTIIEPOJHBINA CKEIeT,
(GyHKIMOHANBHAS TPYINa, palukai, W30Mephl, CTPYKTypHas (opMmyina, U30MEpHs
11 (cTpykTypHas, reoMeTpuueckas (LMC-, TPaHCU3OMEpHs), TOMOJOTHYECKHH ps,
TOMOJIOTH, YTJIEBOJOPOABI, KHCJIOPOJ- U a30TCOJEpXKallue COeIUHEHUs, Ouo-
JIOTUYECKH aKTHUBHBIC BellecTBa (YrJE€BOIbI, XKHUPbI, OENKHU), MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJLIPHBIC COCAMHEHWs, KPEKWHT, PH()OPMHUHT,
TUNBl XAMWYECKHX peakuuii  (OKHCIUTENFHO-BOCCTAHOBUTENBHBIE, JK30- W
SHIOTEPMUYECKIE, PEAKIIH HOHHOTO 0OMEHa, TOMO- U TeTepOreHHbIe, 00paTUMEIC 1
HEOOpaTUMBIE), PACTBOP, OJIEKTPOJHUTHL, HEIIEKTPOIUTHI, OJIEKTPONUTHIECCKAS
JUCCOLMAINSA, CTENEHb IUCCOLHUALNY, OKHCIUTENb, BOCCTAHOBUTEND, HICKTPOIIH3,
CKOPOCTh XMMHYECKOW PEaKIIN1, XUMHUECKOE PABHOBECHE)

TEOPUU U 3aKOHBI (TEOpPUS XUMHUYECKOTO CTPOSHHS OPraHUYeCKHUX BEIIeCTB
A.M. BytnepoBa, Teopus 3JIEKTPOIUTHUECKON TUCcoranuu, llepnoanveckuii 3aK0H
J.W. MenneneeBa, 3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKUN
SI3BIK  XMMWH, MHUPOBO33PEHUYECKUE 3HAHWS, JICKAIINE B OCHOBE ITOHUMAaHUS
MPUYMHHOCTH ¥ CHCTEMHOCTH XUMWYECKUX SIBJICHHM, COBPEMEHHBIE TPEICTABICHUS
0 CTPOCHHH BEIIESCTBA HA AaTOMHOM, MOJICKYJIIPHOM M HaJMOJIEKYJSIPHOM YPOBHSIX

1.2

INpEeACTAaBJICHUA O MCEXaHU3MaxX XHUMHYCCKHUX peaKuHﬁ, TCPMOOANHAMHUYICCKUX U
1.3 KHHCTUYCCKHUX 3aKOHOMCPHOCTAX HMX IPOTCKAHUA, O XHUMHUYCCKOM pPABHOBCCHUU,
JUCIICPCHBIX CUCTEMAX

(aKTONIOTHUECKHE CBEAEHHWS O CBOWCTBAX, COCTaBe, INOJNYYCHHH M OE30TIacCHOM
14 WCTIOJIb30BAHNHM BAKHEHIINX HEOPTaHMYECKUX M OPTaHHYECKUX BEIIECTB B OBITY U
MPAaKTUYECKOHN JICSITEIHHOCTH YeJIOBEKa

15 o0muye HaydyHBle NPUHIMIB XUMHYECKOTO TPOM3BOJICTBA (Ha TpUMeEpe
) IIPOM3BOACTBA CEPHON KUCIOTHI, aMMIAKa, METaHOJIa, epepaboTKu HedTH)

2 CdopMHPOBaHHOCTh YMEHUIA BBISBIISTH:

XapaKTEepPHbIC IPHU3HAKM M B3aMMOCBS3b M3YYCHHBIX [IOHATHH, IPUMEHATH
2.1 COOTBETCTBYIOIIME IIOHATHS IIPH ONHUCAHUH CTPOCHUSA M CBOMCTB HEOPraHMYECKUX U
OpraHUYECKHUX BEIECTB U UX NIPEBpalCHUN

B3aMMOCBS3b XUMHUYECKHX 3HAHUN C TOHATHSMH | MPEACTABICHHSIMU IPYTHUX
2.2 MpeIMETOB  Juisi  0ojiee OCO3HAHHOTO TIOHUMaHHWS U OOBSCHEHUS CYIIHOCTH
MaTEPHAIBHOTO SIMHCTBA MUPA

3 CopmMrpoBaHHOCT YMEHHS HCTIONB30BATh!

HAaMMEHOBaHMSI XUMHUYECKUX COCIMHEHUMN MEXKAYHAPOAHOT'O COKO3a TeOpeTquCKOﬁ u
HpHKJIaIlHOﬁ XUMHU U TPUBUAJIBHBIC Ha3BaAHU A BEIICCTB, OTHOCAIINXCS K U3YYCHHBIM

3.1




Kon
NpoBepPseMOro
TpeOOBaHUSI

IIpoBepsieMble TPeGOBAHMSA K PeJIMETHBIM Pe3y/JbTaTaM OCBOEHHS OCHOBHOI
o0pa3zoBaTebHOI MPOrpaMMbI CpPeIHero 00111ero 00pa3oBaHUsA

KJ1accaM OpraHUYCCKUX U HCOPTraHNMICCKUX COC,Z[I/IHCHI/If/’I

3.2

XIUMHAYECKYI0 CHMBOJHKY ISl COCTaBICHHS (DOPMYNI HEOPTraHWYECKUX BEIIECTB,
MOJICKYISIDHBIX M CTPYKTYpHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX W CKEJIETHBIX)
(bopMyI OpraHUYECKUX BEIIECTB

CdopMHPOBaHHOCTH YMEHUS KJIACCH(PHUITMPOBATE:

4.1

HCOPraHNM4YCCKUE BEIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAHUSA W KPUTEPHUH JIA
KHaCCI/I(I)I/IKa]_IPII/I N3Yy4aCMbIX XUMHWYCCKHUX 00BEKTOB

4.2

OpraHMYecKHe BEeIIECTBA, CAMOCTOSITENIbHO BBIOMPATH OCHOBAHUS U KPUTEPUH JUIS
KJIaCCH(DMKAINH H3Y9AeMbIX XUMHUYECKUX 00HEKTOB

4.3

[0 Pa3MYHBIM OpHU3HAKaM (YHCIYy M COCTABY PEardpyroIMX BEIIECTB, TEIUIOBOMY
3pdeKTy peaknuu, HW3MCHEHHIO CTENCHEH OKHCICHHS »JJIEMEHTOB, OOpaTUMOCTH
peaKIWH, yIaCTHIO KaTaJn3aropa)

ChopMIpoBaHHOCTE yMEHHSI XapaKTEPHU30BATh JIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30YXJIEHHOM COCTOSHHM) W WOHOB XMMHYECKHX dJIeMeHTOB 1 — 4
nepuosioB Ilepmonnueckoit cucrembl JI.M. MeHnneneeBa ©  MX  BaJEHTHBIE
BO3MO>KHOCTH, UCTIONB3YS MOHSATHS S-, p-, d-3JIEKTPOHHBIE opbutanu,
SHEPreTUYECKHe YPOBHU

C(l)OpMHpOBaHHOCTI) YMEHUA OOBACHATH 3aKOHOMCEPHOCTU HU3MCHCHUS CBOICTB
XUMHYCCKHX 3JICMCHTOB U 06p213yeMI>IX WMHU COSTMHEHUM 110 nepuoaam M rpymnmnam

CdopMHpPOBaHHOCTh yMEHHUSI COCTABJIATH YPAaBHEHUS XMMUYECKHX pPEaKkUud WU
pacKpbIBaTh UX CYLIHOCTB!

7.1

OKHUCJIUTENIbHO-BOCCTAHOBUTEBHBIX peaxiuii MIOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOTO OaNaHca ITHX PEeaKIii

7.2

YpaBHEHHUS pEaKLUUH pPAa3IUYHBIX THUIIOB; IIOJHBIE U COKpAIEHHbIE YpaBHEHUS
peaknnii H'OHHOTO OOMEHa, YIUTHIBas YCIOBHUS, IPU KOTOPBIX TH PEAKIHH HIYT 10
KOHIIa

7.3

peakuuii  TUApONM3a,  peakuui  KOMIUIEKcooOpa3oBaHWs  (HA  TIpUMeEpe
TUIPOKCOKOMIIJIEKCOB LIMHKA M AJTFOMUHMSI)

CdopmMIpoBaHHOCTE YMEHHS TOATBEPKAATh:

8.1

Ha KOHKPETHBIX IPUMEpax XapaKTep 3aBHCUMOCTH PEAKIMOHHOW CIOCOOHOCTU
OpraHMYEeCKUX COCAMHEHUH OT KPaTHOCTH M TUIIA KOBAJIEHTHOU CBA3M (G- U TT-CBA3H),
B3aUMHOTO BIUSHUS aTOMOB M TpyINIn aroOMOB B MOJIEKyJIaX, a TaKXke OT
0COOCHHOCTEH peai3aliiy pa3IMuHbIX MEXaHU3MOB ITPOTEKaHUS PeaKIUi

8.2

XApaKTCPHBIC XUMHUYCCKUEC CBOICTBa BEILIECTB COOTBCTCTBYIOIIIUMH SKCIICPUMCHTAMHU
1 3alIMCAMUA ypaBHeHHfI XUMHNYCCKHNX peaKLII/Iﬁ

C¢hopMHpOBaHHOCTh YMEHHS XapaKTE€pHU30BaTh COCTAB M Ba)KHEWIIHE CBOHCTBA
BEIIECTB, NPUHAISKAMNX K OINpEAeNEHHBIM KiaccaM M TpylnaM COCIMHEHHUN
(mpocThIe BEIIECTBa, OKCUABI, THAPOKCUIBI, COJH; YIIIEBOIOPOABI, IPOCTHIE 3(DUPHL,
CHHPTHI, (PCHOJBI, aJbJICTHUABI, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXKHBIC 3(HUPHL,
KHPBI, YIIICBOJIbI, aMUHBI, AMUHOKHCIIOTHI, OCITKN)

10

ChopMHpOBaHHOCTh YMEHHUSI IMPOBOJHUTH PacyEThl O XUMHYECKUM (opMmynam u
YpaBHEHUSIM XHMUYECKUX PEAKIMH C HCTIOJIb30BAHNEM (DU3HUECKUX BEITMUMH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMU, €CITU OJHO U3 UCXOTHBIX
BEIIECTB JAHO B BUJE PACTBOpPA C OMNPENEIEHHON MacCOBOM AOJEH PacTBOPEHHOTO
BELIECTBA WK JIaHO B U30BITKE (MMEET IPUMECH)

10.2

MaccoOBOH UM 0OBEMHON JTOJTH, BRIXO/IA IPOIYKTA PEAKIUH

10.3

TerIoBoro ¢ dexra peakiuit




Kon
NpoBepPseMOro
TpeOOBaHUSI

10.4

IIpoBepsieMble TPeGOBAHMSA K PeJIMETHBIM Pe3y/JbTaTaM OCBOEHHS OCHOBHOI
o0pa3zoBaTebHOI MPOrpaMMbI CpPeIHero 00111ero 00pa3oBaHUsA

00BEMHEIX OTHOIIEHHUI Ta30B

10.5

10 HAXOXKJICHUIO XUMUYECKOM (1)OpMyJ'IBI BCIICCTBA

11

Brnanenue cuctemoil 3HaHMI O METOJaX HAYYHOTO IIO3HAHUS SBICHWUN TPHPOJBI,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HAayKaX M YMEHHe MNPUMEHSTb 3TH 3HaHHS TNPHU
9KCIIEPUMEHTAIbHOM HCCIIEJIOBAHUU BEIIECTB U JJIsi OOBSICHEHUS XMMHUYECKHX
SIBIIGHUH, UMEIOLINX MECTO B MPHUPOJIE, NPAKTUUECKON JeATeIbHOCTH YelIOBEKa U B
MMOBCEAHEBHON KU3HU

12

ChopMupoBaHHOCTh yMEHHSI TPUMEHATH (HCIIONb30BaTh) 3HAHUS O COCTaBe U
CBOWMCTBAaxX BEIECTB JJIsI OSKCIEPUMEHTAJIbHON MPOBEPKU TUIOTE3 OTHOCHUTEIHHO
3aKOHOMEPHOCTEW IMPOTEKaHWs XUMHUYECKUX pPEaKUMid M  [POTrHO3UPOBaHMSA
BO3MOKHOCTEH WX OCYIIECTBIICHHUS; CUCTEMHBIC XUMIUECKUE 3HAHUS IS O0BSCHECHHS
U NPOTHO3UPOBAHUS SIBJICHUH, MMEIOLIUX €CTECTBEHHOHAYYHYIO HPUPOLY; AJsS MpU-
HSTHS TPAMOTHBIX PEeIIeHIH IPOOIIEM B CHTYaIHsX, CBSI3AHHBIX C XUMHEH

13

ChopMUpOBaHHOCTh YMEHHS TUIAHUPOBATH U MPOBOANTH XUMUYECKHUN IKCIICPHUMEHT
(moyyyeHrue W M3yYeHHE CBOWCTB HEOPTaHUYECKUX U OPraHUYECKHX BEIIECTB,
KauyeCTBEHHBIE PEaKIUH YTIEBOJOPOJOB Pa3IMYHBIX KJIACCOB M KHCIIOPOJICOAEP-
JKAIUX ~OPraHUYECKMX BEINECTB, PEHICHHE OJKCICPUMEHTAIBHBIX 3a1ad IO
pacro3HaBaHHIO HEOPTaHWYECKMX W OPraHMYEeCKUX BEIECTB) C COONIOZEHHEM
paBwil 0€30IIaCHOTO OOpaIlleHUs ¢ BEeIeCTBAMHU M JIJAOOpaTOPHBIM 00OPYAOBaHUEM;
GopMynUpOBaTh [ENM HCCICNOBaHMS; MPEACTABISATh B Pa3IM4HON  (opme
PE3YJIbTAThI KCIIEPUMEHTA, AHAJIM3UPOBATh M OLICHUBATH UX JOCTOBEPHOCTh

14

C¢hopMHPOBaHHOCTH YMEHHSI OCYIECTBIIATD IIEJICHANPABICHHbBIA MMOUCK XUMHYECKOH
MHGOPMALMK B Pa3IMYHBIX MCTOYHMKAX (Hay4dHas W ydeOHO-HaydHas JHTEpaTypa,
CpencTBa MaccoBOM wuHGpoOpManuy, ceTb IMHTepHET M Jpyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYECKYI0 WH(OpMAaIHIo, NepepabaThiBaTh €€ W UCIOIB30BaTh B
COOTBETCTBHH C TIOCTABJICHHOW Y4eOHOM 3aaueii

15

ChopMupOBaHHOCTh YMEHUS TMPOTHO3MPOBATh, AHAJIM3UPOBATH M  OIEHUBATH
HHPOPMAITMIO C TO3MIMI JKOJIOTHYECKON O€30MacHOCTH TOCIEACTBHI OBITOBOW U
MIPOM3BOJICTBEHHON JEATEILHOCTH YeNIOBEKa, CBA3aHHOH C IMepepa0OTKOW BEIIECTB;
c(OPMHPOBAHHOCTh YMEHUIH OCO3HABaTh OINACHOCTh BO3JCHCTBHS Ha JKHUBBIC
OpraHM3Mbl ONPEACIEHHBIX BEIIECTB, MOHWMAsi CMBICH IIOKa3aTeNs TMpeAeTbHON
JIOTTYCTUMOM KOHIIEHTPALMK, M TOSCHATh Ha TpUMepax CHOCOObl YMEHBIICHHS H
TIPEIOTBPAIIECHHUS MX BPEIHOTO BO3ICHCTBHS HA OPTaHU3M YEIOBEKa

NEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBIX HA EI'3 ITIO XUMHUU

Kon

1 Teopernyeckue OCHOBbI XMMUU

HpOBepfleMblﬁ 3JEMEHT COAECPKAHUA

Crpoenune BemectBa. CoBpeMeHHAss MOJIENb CTPOCHHS aToMa. PacmpeneneHue 3J1eKTpOHOB
11 M0 JHEPreTUYeCKUM YpoBHiIM. Kiaccupukarnms XuMudecKux 3ieMeHTOB. OCOOEHHOCTH
CTPOCHHSI DHEPreTHYCCKUX YPOBHEH aTtoMoB (S-, P-, d-agemenToB). OCHOBHOE M BO30YXK-




Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

JNEHHOE COCTOSHHS aTOMOB. JJICKTPOHHAsI KOH(bUTypanus atoMa. BaJeHTHBIE JIICKTPOHBI

Ilepuonnueckas cucrtema xumudeckux 3iemeHToB .M. MenneneeBa. @U3NYECKUN CMBICH
Ilepuoguueckoro 3akona [I.JMI. Mengeneesa. IIpuumHbl M 3aKOHOMEPHOCTH H3MEHEHUS

1.2 CBOMCTB 2JIEMEHTOB M UX COEIMHEHUH IO MepuoiaM M rpymnaM. 3aKOHOMEPHOCTH B U3Me-
HEHWH CBOWCTB HPOCTBHIX BEIIECTB, BOJOPOIHBIX COCAWHCHHH, BBICIINX OKCHIOB M THI-
POKCHIOB

1.3 BanentHocTh. DneKTpooTpUaTeabHOCTh. CTENEHb OKUCICHUS
Bunel xumudeckoil cBsi3u (KOBaJleHTHAs, WOHHAs, MeTaJuIM4yecKas, BOIOPOIHAs) U MeXa-
HU3MBI €€ 00pazoBaHus. MexXMOeKyIspHbIE B3aUMOAEHCTBUS. BelecTBa MOJIEKYISIPHOTO U

14 HEMOJIEKYJISIPHOTO CTPOCHMS. THIBI KPHCTAUIMYECKUX PEMIETOK. 3aBHCHMOCTH CBOWCTBA
BEIIECTB OT THIIA KPUCTAINIMIECKOHN PeréTKI
Xummaeckas peakiust. Kimaccudukamus XUMAYeCKUX peakiiiii B HEOPraHHIeCKOW U OpraHu-

1.5 YeCKOW XMMHH. 3aKOH COXPAaHEHUST MacChl BEIIECTB

1.6 CKOpOCTB peaKiny, e€ 3aBHCIMOCTb OT Pa3INYHBIX (DaKTOPOB

1.7 TennoBele 3¢h(exThl XUMHYIECKUX peakiuil. TepMoXuMudecKkue ypaBHEHUS
OO6patnmble peaknuu. XHUMHUYECKoe paBHOBecwe. (DakToppl, BIUIONINE HA COCTOSHHE

18 xumuueckoro papHoBecusi. [Tpunnun Jle [llarenne
DnexTponuTudeckas auccouuanus. CuipHble U ciaadbie ekTpoiauTsl. Cpena BOAHBIX pac-

1.9 TBOPOB BEIECTB: KUCNAasA, HEUTpaibHas, menodnas. CTerneHp Aucconuannu. Peakuun noH-
HOro oOMeHa

1.10 | I'maponus coneil. MoHHOE mpou3BeeHne Bobl. BomoponHsiii nokaszarens (pH) pactBopa
CrtocoOBI BEIpayKEHHST KOHIIEHTPALIUH PACTBOPOB: MaccoBasl OIS pAaCTBOPEHHOTO BEIIECTBA,

1.11 MOJISIpHAsE KOHIIEHTpanus. HachllleHHble W HEHACBILEHHBIE PacTBOPBI, PACTBOPHUMOCTB.
Kpucranoruaparsl

112 OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakinu. [loBe/ieHre BelecTB B cpefiaX ¢ pa3HbIM 3Ha-

) yeHueM pH. MeTonbl a5ieKTpoHHOT0 6anaHca

1.13 | DaexTposau3 pacTBOPOB U PACILUIABOB COJIEH

2 OCHOBBI HEOPTaHMUECKON XIMUHU

2.1 Krnaccuguxanus Heopranmueckux coequHeHnid. HoMeHKknaTypa HeOpraHH4eCKHX BEIIECTB
XuMuUecKre CBOWCTBAa BOKHEHIIINX METAUIOB (HATpWM, Kamui, KanbIMil, MarHui, altOMHU-

2.2 HUH, IWHK, XPOM, JKEJIe30, MEJIb) U X COSAMHEHUI. OO0IHe CITOcOObI MOJTYUYESHUS] METAJIJIOB
XHUMUYECKHE CBOWCTBA BaKHEHIIIMX HEMETAIUIOB (TAJOTCHOB, Cepbl, a30Ta, (hocdopa, yrire-

2.3 polla ¥ KpeMHHUS) M UX COCTUHEHUN (OKCHJIOB, KUCIOPOJICOICPKAIINX KUCIOT, BOJIOPOIHBIX
COCIMHCHUH)

2.4 I'enernueckas CBA3b HEOPraHWUECKHUX BEILECTB, MPUHAMIEKAIINX K Pa3IMYHBIM KJIacCaM
WnenTndukaius HeopraHmIecKux coeinHeHni. KadecTBEeHHBIE peaKkIny Ha Heopra-

25 HUYECKHE BEIIECTBA U HOHbI

3 OCHOBBI OPTaHUYECKON XUMUHU
OCHOBHBIE  TIOJIOKECHHS TCOPpUU XHUMHYCCKOTO CTPOCHUSA OPraHn4CCKUx CoeIH/IHeHI/Iﬁ
A.M. BytnepoBa. YriepoaHslii CKeJleT OpraHMYecKod MOJIeKynbl. KpaTHOCTh XHUMHUYECKOH

3.1 CBSI3U. G- W T-CBSI3U. SP3-, SP2-, SP-THOpUAM3AINH OpOHWTANCH aTOMOB YIJiepoaa. 3aBHCH-
MOCTb CBOMCTB BEIIECTB OT XMMHYECKOTO CTpoeHusl MoJiekys. ['omonoru. ['omonoruueckuit
psa. M3omepust 1 H30Mepsl

3.2 Ionsrue o pyHKIMOHANBHOH rpyme. OpueHTaMoOHHbIC 3 (eKThI 3amMecTuTeNnei
[TpencraBnenne o KiIaccH(UKAIMN OPraHMYECKUX BemlecTB. HoMEHKIaTypa OpraHnm4ecKux

3.3 COCIMHEHHUU (CHCTEeMAaTHUYeCKas) U TPUBUAIBHBIC HA3BAHUS BAKHEUIIMX IIPEICTABUTEICH
KJIACCOB OPTaHUYECKUX BEILECTB

34 CB0OOTHOPAIMKATBHBIA U HOHHBIA MEXaHU3MBI peakiun. [loHsTue o Hykieoduie u dmek-

tpodmie. [Ipasuno Mapkosrukosa. [IpaBmio 3aiinieBa




Kox

3.5

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

AnkaHbpl. XMMHYECKUE CBOMCTBA alIKaHOB: raJOT€HUPOBAHUE, NETUAPUPOBAHUE, TEPMUYEC-
KO€ pa3lioKeHue, KPEeKUHT, u3oMepusauus, roperue. [lonyuenue ankanoB. L{ukioaakaHbL
Crieninduka CBOMCTB IMKIOATKAHOB C MallbIM pa3MepoM IHKJIA. Peakiuu mpucoeTuHeHNS
Y PaIUKAILHOTO 3aMeIIECHUS

3.6

AJkeHbl. XWMHUYECKHE CBOWCTBA: PEAKIUM IPHUCOCAMHEHHs (TaJIOTCHHPOBAHUE, THIPU-
poBaHue, TUIPOrajlOreHUPOBAHUE, rugparanus), TOpeHus, OKHCIIEHUS u
nojuMepu3anyy. [IpoMeIuIeHHbIe 1 Jab0paTOpHBIE CTIOCOOBI MOTYUSHHS AJIKEHOB

3.7

AnkaaveHbl. XUMUUECKHE CBOMCTBA alTKaJMCHOB: PEaKIIUH MPUCOSAMHEHUS (THAPUPOBAHHE,
TraJIOTeHUPOBAHNE), TOpeHus U nojumepu3zanuu. [loaydeHne amkaameHoB

3.8

AnxuHBL. XVMHUYECKHE CBOWCTBA: PEAKIUHU NPHCOCIMHCHHS (TAIIOTEHHPOBAHHE, THIPHUPO-
BaHUe, THIpaTalus, THIPOraJoreHupoBaHue) Kak croco0 MOJIy4YeHHUs OJIMMEPOB U JPYTruxX
MOJIE3HBIX MPOAYKTOB. Peakimu 3amerieHus. ['opeHue aneTtusieHa Kak MUCTOYHHMK BBICOKO-
TEMIEPATYPHOTO TIAMEHH Il CBAPKH U Pe3KH MeTaiioB. IIpuMeHeHne aleTuieHa

3.9

Apenbl. XUMHYeCKHE CBOMCTBAa OEH30Ja: peaky 3JIeKTPOPUIBLHOTO 3aMelIeHus, TIPUcoe-
JIuHeHus (TUIpUPOBaHUE, raloreHnpoBanue). Peakius ropenns. OCOOEHHOCTH XUMHUYECKIX
cBOWCTB TOdyoxda. [lomyuenne OeH301a. OCOOCHHOCTH XHMHYECKHX CBOMCTB CTHpOIA.
[ommmepuzamus ctupona. CHocoObl TMONYYeHHS W TIPUMEHEHHE apOMaTHIECKUX Yriie-
BOJIOPOIIOB

3.10

Cnuptsl. IIpenenbHble OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA: B3aUMOAEUCTBUE
C HaTpUeM KaK CIOCO0 YCTAHOBIICHHWS HAJIHYHS THAPOKCOTPYIIIHI, C TaJIOTCHOBOJOPOJAMU
KaK CIoco0 MOJIy4eHHUsl pPacCTBOpUTENEH, BHYTpU- U MEKMOJIEKYIIsipHas JeruapaTanus. Peak-
st ropenus. IlomydeHue sTaHoma: peakuusi OpOXKEHHUS IUIIOKO3BI, TMApPATALUS ATUJICHA.
OTUJICHTJIMKOJIb U TJIMIEPHUH KaK MPEICTABUTENN MPEJeIbHBIX MHOTOATOMHBIX CITUPTOB

3.11

®enon. XuMudeckre cBoWMCTBa (heHomna (peakiuu ¢ HaTpueM, THAPOKCHUAOM HaTpusi, Opo-
MoM). [lonyuenue penona

3.12

Anpnernnpl. XUMHUYECKHUE CBOMCTBA MPEAENBHBIX albJICTHA0B: THIPUPOBAHUE; KauyeCTBEH-
HBIC PEaKkIMy Ha KapOOHWIBbHYIO TPYNIy (peakius «CepeOpsHOro 3epkaiay, B3auMOJCH-
ctBue ¢ ruapokcunoM menu (11). [Tomydenue nmpeaenbHBIX albACTUAOB: OKUCICHHIE CIIHPTOB,
THIpaTaIns arieTHUIICHA. AneToH
KaK MPeJICTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIMK OKHCICHHSI alleTOHA

3.13

KapbonoBrbie KHCIOTH. XHMHUYECKHE CBOWCTBA MPEOCIBHBIX OTHOOCHOBHBIX KapOOHOBBIX
KrAcIoT. OCOOCHHOCTH XHMHYECKHX CBOWCTB MYpaBbHHON KHCIOTHL [lomydenue mpe-
JIENBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCIICHHE AJKAHOB, aJKEHOB, MEPBHYHBIX
CIIUPTOB, AJIBJIETHOB. BhIcIHe npeiebHbIe W HelpeIeIbHbIE KAPOOHOBBIE KHCIOTHI

3.14

CrnoxxHble 3¢HUpH! 1 KUPBL. CIIOcOOB! MOTYYEHUS CIOKHBIX 3(HpoB. OOpaTUMOCTD pEaKIun
srepuukanum. [IpuMeHeHne CIOXHBIX 3(GHPOB B IHIICBON U HaphiroMepHON IpPOMBIII-
neHHocTH. JKMpBI Kak CJIOXKHBIE A(QUPHI TIMLIEPUHA W BBICIIMX KapOOHOBBIX KHCIIOT.
XHUMUYECKHE CBOMCTBAa >KMPOB: T'MIPUPOBAaHUE, OKMCIEHHE. ['MIponu3, WM OMBUICHUE,
XKHUPOB KakK CIOCOO IPOMBIIIIEHHOTO ITOMYYeHHSI COJICH BBICIIMX KapOOHOBBIX KHCIIOT.
MbL14 KaK COJIU BBICIIMX KAPOOHOBBIX KUCIOT

3.15

XUMUYECKHE CBOMCTBA IJIFOKO3BI: PEAKIUH C YYaCTUEM CHHUPTOBBIX U albAECTHIHOW TPyl
U MOJIOYHOKHUCIIOEe OposkeHue. [IpuMeHeHue TIIIOKO3bI, €€ 3HAaUeHUE B JKU3HEAESATEIbHOCTH
opranuzma. Jlucaxapuupl: caxapo3a, MaibTo3a. BocctanapnuBaromnye 1 HeBOCCTaHABIMBAIO-
mme nucaxapusl. [unponus aucaxapunos. [lomucaxapuabl: kpaxmain, rmkoreH. CTpoeHue
MaKpOMOJIEKYJl Kpaxmalja, IJIMKOTeéHa U Le/uIrosio3sl. Pdusnyeckue CBOWCTBA Kpaxmaia
U LIeJUTI0JIO3bl. XMMHUYECKUE CBOMCTBAa Kpaxmaja: TUAPOJIM3, KAueCTBEHHAs peaKLys
€ MOI0OM. XMMHYECKHE CBOWCTBA IICITUTIONO3BI: THAPOJIN3, MOIYYEeHHE d(PHUPOB LEIITIONO3EI.
IToHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCK03a, alleTaTHBIHN MIENK)

3.16

AMuHBL. AMHHBI Kak OpraHU4Y€CKHUEC OCHOBAHUA: pC€aKUHUU C BOI[OI\/’I, KHCJIOTaMHU, pCaKnusa
TOPCHUAA. AHUINH KaK NPCACTABUTEIb APOMATHUYCCKUX dMHUHOB. XHMHUYECKHEe CBONCTBA aHU-




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
JUHA: B3aMMOJEHCTBHE C KHCIOTaMH, OpOMHOH BOmo#, oxucieHue. lloidyueHne aMHUHOB
AIKWIMPOBAaHUEM aMMHAaKa U BOCCTAHOBJIEHEM HUTPONIPOU3BOAHBIX YIIIEBOAOPOAOB
AMUHOKUCIIOTHI U OCIKH. AMHUHOKUCIIOTHI Kak amM(OTEepHbIC OPraHUYECKUE COCITUHCHUS.
3.17 | OcHOBHBIE aMHHOKHCIIOTHI, 00Opa3yromnme 0enku. XUMUIECKHe CBOMCTBA OEIKOB: THIPOIIN3,
JICHATypaIisl, KAUeCTBCHHBIC (I[BETHBIC) PEAKIINH HA OCITKU
CtpoeHne U CTPYKTypa MOJIUMEPOB. 3aBHCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOSHUSI MOJIe-
3.18 | xyn. OCHOBHBIE CIIOCOOBI ITOTYYEHUS BHICOKOMOJIEKYISIPHBIX COCIUHEHUI: Peakuy MOJH-
MepHU3aIy 1 NoJIuKoHAeHcarmn. Kiaccnpukanys BOJIOKOH
WpenTudukanus opraHmdecKuX COeMHEHNH. Perienne sKcIiepuMeHTaAIBHBIX 33/1a9 Ha pac-
3.19 MIO03HABAHHUE OPTaHWIECKUX BEIIECTB
3.20 ['eneTnueckas CBsI3b MEXKIY KJIacCaMH OPTaHUIECKUX COCTMHECHHM
4 XuUMUA U KU3Hb
XuMmus B MOBceTHEBHOU ®U3HU. [IpaBuia 6e3omacHol pabOThI C €IKUMHU, TOPIOUYUMH H TOK-
4.1 CHYHBIMH BEIICCTBAMH, CPEACTBAMH OBITOBON XUMUHU
XuMHUs U 30pOBbE. XUMUSI B MEIULMHE. XUMHS U CEIbCKOE XO3SICTBO. XUMUS B IIPOMBIII-
4.2 JICHHOCTH. XWUMHS U DHEPreTHKAa: TPHPOJHBIA M TMOMYTHBIM HE(PTSHON Tra3bl, MX COCTaB
u ucnosb3oBanue. CoctaB He(TH U e€ repepaboTKa (IPUPOTHBIC HICTOYHUKH YTIIIEBOJIOPOIOB)
XuMUSL ¥ 9KOJIOTHSA. XUMHUYECKOEe 3arpsi3HEHHE OKPY)KAIOIIEH Cpellbl U €ro MoCiIeACTBUS.
4.3 Oxpana runpocdepsl, TOUBEL, atMochepsl, (GIOPHI U PayHBI OT XUMUIECKOTO 3arpsi3HCHUSL.
[Ipobaema 0TX010B ¥ MOOOYHBIX MMPOAYKTOB. AJBTEPHATHBHBIC HCTOYHUKH YHEPTUN
OO6mIre npencTaBiIeHus O MPOMBIIIICHHBIX CTI0c00aX IMOyYeHNSI XUMUYECKUX BEIIeCTB (Ha
MpUMepe TPOU3BOACTBA aMMHAKa, CEpHOM KHUCIOThI). YEpHas W LBETHASS METaJLTypTHs.
44 CTeKII0 W CHIMKATHAS MPOMBIIDICHHOCTh. [IpoMbmmiienHas opranmdeckass xumus. CrIpbé
JUTSL OPTaHHYIECKOH MPOMBIIUICHHOCTH
5 Tunsl pacu€THBIX 337124
Pacuérrr Maccrl BemecTBa mwin 00bEMa ra30B 110 N3BECTHOMY KOJIMYECTBY BEI[ECTBA, Macce
>1 Wi 00bEMY OTHOTO U3 YIACTBYIOIINX B PEAKIMU BEIIECTB
5.2 Pacuérthl TerioBoro sddexra peakiuu
5.3 Pacuérsl 06bEMHBIX OTHOIICHUH ra30B IPU XUMHUYIECKUX PEAKIHIX
5.4 Pacuérer Mmaccel (00bEMa, KOTMUECTBA BEMIECTBA) IPOIYKTOB PEAKIINH, €CIIH OJTHO U3 Be-
NIECTB JaHO B M30BITKE (MMEET PUMECH)
Pacu€tbl MaccoBOM HITH OOBEMHOM JOJIH BBIXOJIA MPOYKTA PEAKIIHN
55 OT TEOPETUYECKH BO3ZMOKHOTO
56 Pacuérer Maccrl (00bEMa, KOJ‘II/I‘Ief:TBa u}?,emeCTBa)vnpoz[vaTa peaK]{I/II/I, €CJIM OJTHO U3 BEIIECTB
JIAHO B BUJIE PACTBOpA C ONPEACIEHHON MacCOBOH JI0JieH pacCTBOPEHHOTO BENIECTBA
Pacuérsl ¢ ncnonb30BaHUEM MOHSATHI «MaccoBasi A0S, KMOJISIPHAs KOHLIEHTPAIHS,
> «PacTBOPHUMOCTBY
53 Haxoxnenue MosiekyIspHOH (OpMyITbl OPraHUYeCKOTO BEIIECTBA O €ro TWIOTHOCTH U Mac-

COBBIM JOJISIM 3JICMCHTOB, BXOJANINX B €TI0 COCTAB, UJIU 10 IMTPOAYKTAM CIrOpaHust
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