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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnOJIOKeHUM «CTparernn pas3BuTusl BocnuTaHus B Poccuiickoit
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXO0M0OB K pa3paboTKe MpOorpaMMmbl IO XUMHUH, K OINPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuentyanbable nonoxkennds GI'OC COO o B3aMMOOOYCIOBIEHHOCTU IIENEH,
COJEpKaHUs, Pe3ylbTaToOB OOyYeHUs U TpeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHIYXHUT 3aBEpIIAIOIIMM 3TaloM peajlu3aluy  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHOW cpene. Peammsyercss XuMuU4Yeckoe 0Opa3oBaHUE
oOy4JaronMxcst Ha YpOBHE CPEHETro 001ero oOpa3oBaHUs CPECTBAMH Y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHMEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMmMe MO0 XMMHUHM C Y4YETOM CHEUU(PUKA HAyKHM XUMHUM, €€ 3HAYCHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HM OOIIECTBA, a TaKke C y4ETOM
o0mMX 1enedl M NPUHLUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasosanus B Poccuiickoit deaeparumn.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0coOyr poJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJaJa B (OPMUPOBAHKE PALMOHATBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (hopMHpyeTcss B XMMUU Ha OCHOBE NMOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOJIMMBIM YCIIOBUEM YCIIECIIHOTO
TpyJa U SKM3HU KaxJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaK Hayka
co3uaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOMIMMU MENSIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  ripeaMeTa  «XHUMHS»  [BISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmasgs U HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIJIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIOYEHHEM 3HAHMH W3 OO0Ield XUMHUH) U
opraHu4eckoil xumuu. POpMHUpPOBAaHME AAHHOW CHCTEMBI 3HAHWM NPU WU3YYEHUU
npeaMeTra OO€ecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTtypa coaepxkanus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» copmMupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHS OPraHUYECKUX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckod XWUMHHM IOJIYYalOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoMm 3peHusi B mpeameTe «XUMHUs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHus
TEOPETUUECKH MaTepuanl u (AaKTOJIOTHMUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMUS» OOYyHarOIIMMCSl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o06o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHCHHM, a TAKXKE O XUMUYCCKUX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJIEP’KaHUs, WMEIOIIMMH KYJIbTYPOJIOTHYECKUNA U MPUKIAJHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMUMAHUIO B3aUMOCBS3M XHUMHUU C
JIpPYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B IO3HABATEIHHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B 00JIACTH TEOPUHU U MPAKTUICCKUX MPUIOKEHUH XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIMIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMAIMIO U
NPUMEHATh € JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaIbHBIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dopMupoBaHUE y OOYYaIOIIUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MMOHUMAaHMS
bunocodhckux uaeH, TakuX KaK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro U
OpraHMYEeCcKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTaBOM H
CTPOCHHEM, TI03HABAEMOCTb NPHUPOIHBIX SBICHWA MyTEM OKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMII MEXKIy HOBBIMH (aKTaMH U TEOPETHYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTUUECKUX Mpodsiem, a
TaKke MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B mane pemieHusi 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOy4YaromMXcsi MPUHITHIE MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUN, UMEKOIMUX 0a30BO€ 3HAYEHUE I
pPa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, T[OUCKa, aHaiu3a u
00paboTku nHGOPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIIEeIOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpakTtuke mpenomaBaHMs XMMHW Kak Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICICHUN
COJIEPKATeIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKON
JEATEIbHOCTH Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LieNed U3y4YeHUs
MpeIMETa SIBISIETCS BITOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PECHHS TJABHBIMH IETSIMH W3YYCHHS TpEAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUHA KaKk BaKHEHIIeH
COCTaBIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (PyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMUS
BCIIECTB M XUMHUYCCKUX pEaKIHi, HEOOXOAMMBIX I TMPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOIOIEHUEM  TIPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJiel U 3a7ad U3ydeHUsI
IpeaMeTa B IPorpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoBanus. CeroaHs B
NPETNoJlaBaHNM XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKONH KOMIIOHEHTE COJEp>KaHUs OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HaObOpoM 3HaHWH, a (YHKIMOHAIHHOW TPAMOTHOCTBHIO, TO €CTh CIOCOO0amMHu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHCHHUS WX B PCATbHOU >KH3HU
JUTSL pEIIeHUs TTPAaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TAKKUE LIETU U 33]a4H, KaK:

amanTaius oOyJaromMxcsl K YCIOBUSM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMHpoBaHHEe y OOYYAIONMIMXCS  KJIFOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMITETCHIINH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MoucKa, aHainu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOMMMBIX JUIsi TIPUOOPETEHUSI OMbITa ACATENBHOCTH, KOTOpas 3aHUMAaeT
BXHOC MECTO B T[IO3HAHWM XHMHH, a TaKXe /IS OICHKH C TO3UIUH
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYaOIIMXCs: CIIOCOOHOCTH CAaMOCTOSTEILHO MPUOOPETaTh HOBBIE
3HAHMS 110 XHMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM WH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(GhOpMHpPOBaHNE U PA3BUTHE Y 00YYAIOMINXCS ACCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0JIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaronmxcss YOEeXIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTH XHMHH, €€ Ba)KHOM pPOJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
PalMOHAIBHOTO MPUPOJIONIOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOAC W CBOEMY 3I0pPOBBIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHSTHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAay9YHBIC
IPEIMETBD).

OO11ee yncIo 4acoB, OTBEAEHHBIX JIJISl M3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomero oopazoBaHus, cocrapiseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJelto), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCcKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenuHeHuid A. M. byTtiepoBa, € ocHOBHbIE 11010KeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpPraHMYEeCKUX BemlecTB. [ omoisorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kiaccupukanuu opraHuydeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTEeMaThyecKkas) W TpUBUAIbHBIE Ha3BaHUS
BAKHEUIINX MPEACTABUTEIEH KIACCOB OPraHMYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJI OPraHUYEeCKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psaa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3aMelIeHUsT U TOPEHHs), HAXOXKACHUE B TPUPOJE, MOJydeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN pAll. DTUIIEH U MPOMUIEH —
MPOCTEUINNE TIPEICTABUTEIN QJIKEHOB: (PU3MUECKHE U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusaiuu). [loaydyeHne CUHTETUYECKOTo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUUECKUH psi. AlleTuiieH
— TPOCTEUIMI MpeACTaBUTENh AJKHUHOB: COCTaB, CTpPOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FAJOTC€HUPOBAHUS, THIPATALINH,
TOPEHMUS ), MOJyYeHUE U TPUMEHEHHUE.

Apennl. ber3on: coctaB, cTpoeHue, (PpU3NUECKHE W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOJIyYEHUE U MPUMEHEHue. Tomnyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMMMU K
Pa3INYHBIM KJIACCAM.

[IpupoaHbple HMCTOYHUKH YIVIEBOIOPOAOB. lIpupomHblli ra3 W HOIyTHBIE
HedTsaHbie Ta3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepaboTku He(pTH, UX MPUMEHEHNE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLICHUN:
O3HAKOMJIEHHME C o0Opa3lamMu IUIacTMAacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
rajJOreHONPOU3BOIHBIX, TPOBECHUE NPAKTUYECKON PabOThI: MOJIyY€HUE ITHIICHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHI. METaHON M OJTAaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakuMd C AaKTUBHBIMU MeETaJlJIaMH,
rajJloreéHOBOJIOPO/IaMH, TOpEHHE), NpUMEHEHHe. BonopoaHble CBs3U MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklys Ha MHOIroaToMHble cnupthl). [leficTBue Ha
opraHusM yenoseka. [[puMeHenne rauueprHa U STUIEHTIIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ipumenenue gpenona.

Anbaerugpl U kemouwvl. DopManbIETrUi, alETANIbICTUl: CTPOCHHUE,
duznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJYyUYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KHUCJIOTHI KakK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJU BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

CrnoxHble 2(QUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCIOT. ['maponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb JKUPOB.




VYrneBonpl: coctaB, kiaccuUKalUs ~ yrieBojoB  (MOHO-, JU- U
noyiicaxapubl). ['Iioko3a — mpocTeiuii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJECUCTBHE C
rugpokcugom menu(ll), okucnenume ammuayHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmalna U
Heunono3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
MPOBE/ICHNE, HAOJIOJICHUE U OINHMCAHHE JEMOHCTPAI[MOHHBIX OMBITOB: TOpPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCJICHHE 3TaHOJa
okcusmoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaerunioB (OKUCIEHHE aMMHUAYHBIM PaCcTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmeau(Il), B3aumopeicTBHE Kpaxmalia € HOJIOM),
MIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkamue opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHHYecKue coeAuHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHbIE PEAKIIMHU Ha OEJIKU.

OKCNEpUMEHTAIbHbIE METOJIbl M3YyYEeHUsS BEIIECTB U MX IPEBpaIlCHUI:
HAOJIOICHHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCITKOB MpH
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJ1eKyJISIpHbIE COeINHEHNS

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPHU3ALIMS U TTOJIMKOHIEHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBSI3el MPU U3YUEHUU OPTaHUYEeCKON XMMHU B
10 xjacce oCyIIECTBISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W TOHATHUH, SBISIONIMXCS CUCTEMHBIMH JUISl OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, Kiaccu(uKanus, NepUOJUUYHOCTh, HAOIIOICHHE,
U3MEpEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: wmaTepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYJa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3MUECKUE BETUYHUHBI U SAMHUIIB X U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BELIECTB B OpraHU3Me,
¢oTocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YIJIEBOIBI, >KHUPBI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHIL.

TexHoyorus: MNUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHMTAHUA,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000JI0YKa. DHEPreTUUecKre YpOBHH, TOJYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHus JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

ITepuonnueckuii 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX IJIIEMEHTOB
. . MenneneeBa. CBsi3b nepuognvyeckoro 3akoHa u llepmoamyeckoil CucTemsl
xuMmudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuojaaM.
3HaYCHUE IEPUOIUUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJCHTHONM XWMHUYECKOW CBsS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanass cBsi3b. BaneHTHOCTb. JIEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenkiarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumunyeckass — peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTaHUYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAaHEHUS U IIPEBPAILLECHUS YJHEPTUU [IPU XUMUUECKUX PEAKLIMAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIuuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. @DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas auccouuanus. CuibHble U cialble 37eKkTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEI0YHAs.

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BELIECTB W HMX NPEBpALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [, U.
MenneneeBay, M3yueHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIoJeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajlnu3aTOpPa, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUUH HOHHOTO OOMEHa),
MIPOBEICHUE PAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKOU pEAKLIN.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMmepe
KHCIIOpOJa, cephl, pocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BA)KHEWIIMX HEMETAUIOB (rajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUU  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHEHUIINX HEMETAIUIOB U UX COCUHEHUN.



Meramel. [lonoxenne meramoB B lleprnoanyeckor cUCTEME XMMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIECKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mume ¢guzndeckue cBoiicTBa MeTaioB. CIlaBbl METAJLIOB.
DNEeKTPOXUMHUYECKUI psAJl HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWCTBA BAXKHEWIMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHuu, allfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
M3YYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbl», 00pa3llOB HEMETAIOB, pEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/a4, HaONIOJIeHHEe M OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMHHHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHbBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHble 3anaumn.

Pacuérpl mMaccel BeliecTBa WM 00BbEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuérhl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEET MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH KOJOTHYECKOM, SHEPreTHYECKOW U IHIIECBOM
0€30MMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINE CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuabl JJs 3JIEKTPOHUKH, HAHOMATEPUAIbl, OPTAHUYECKUE U MUHEPAJbHbBIC
yaoOpeHus.

XuMHus W 3J0pOBbE 4YEJIOBEKA: IMpAaBHJIa HCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OS30MIaCHOTO MCIIOIb30BaHUS MPEnapaToB OBITOBOM XMMUU
B IOBCEHEBHOM KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanmsit  MEXNpEeAMETHBIX CBA3€H MpU  HW3YyYEeHUH oOmed
HEOpraHnveckorm xuMuu B 11 Kilacce oCcylIecTBIISETCSl Ye€pe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATHAN, SIBISIONIAXCS
CUCTEMHBIMHU ISl OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1mue ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukaius, TMepUOJUIHOCTh, HAOIIOCHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUICCKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, (PU3NUECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kierka, OpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOILUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypIHsl, TPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUaJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAaJIOB,
AIIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeAMETHbIM). HaydHO-MeTOoIu4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B coOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeaMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEIEIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

LEJIE€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PYKOBOJACTBOBATHCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LETU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» IJOCTUTAKOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJlaMHd POCCHMCKOT0 TPa)KIaHCKOro OOIIEeCTBA, MPUHATBIMU B OOIECTBE
HOpMaMud U  TpaBWIaMHM  TIOBEJEHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
o0ydJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMeTa «XUMHUS»  OTpaxkaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATETHLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo peai3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCJIE B
YacTH:

1) rpaKaaHCKOr0 BOCIIMTAHUA:

OCO3HaHMS 00YYaIOLUUMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBaXXEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBUjaX MEXINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IUYHBIX BUIOB YUEOHOU JAESTEILHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYECTBEHHOMN XHMUM;

YBOXEHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, UYTO JOCTHKEHUS HAYKU €CTh Pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TOCICIYIOIEM
aHajau3e MH(pOpMaIMKU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTE€UECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbBIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEAEHUE M TOCTYIKHM CBOMX TOBapUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHHME MOCJEACTBUNA 3THUX
MOCTYTKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHUMAHUSI 1EHHOCTEH 30poBOrO © 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

cOONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TpaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30mMacHOr0 MOBEICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3/I0OPOBBIO M KU3HU JIIOJICH;

OCO3HAHUSI TOCJICCTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOH, TBOPUYECKOW W  JpYrux BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPAKTUYECKUX 3ajad
COI[MAJILHOM HAIMPABICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yIbTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oymymiedi mpodeccun M peasm3arii COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHKCHUM XUMHUHU IS
pELICHUST BOMPOCOB PAMOHAIIBHOTO IMMPHUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEl OKpYKAIOUIEH
NPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpALIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIIECHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa JESITETbHOCTH AKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JI0CTHOTO
MpeCTaBICHUs] 00 OKpYXKalollleM MUpE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pOJHU B
CO3JaHUM HOBOM 0a3bl MaTepUaAIbHOU KYJIbTYpbl, pEHICHUU TT00aNbHBIX MTPOOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, 0OCCIICUCHHH YCIOBUI
YCHEIIHOTO0 TPpyJa W OKOJOTUYECKH KOMQPOPTHOM IKHU3HU KaXKIOrO YJeHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIFOUEHUS HA
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C UENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHHS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON 1A TEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax MpodhecCUoHaTbHON

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUMMBbIe Ui (OPMUPOBAHMS  MHUPOBO33pPEHUS  OOyYaromuxcs
MEXKIUCIUIUTMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUIUE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHeUuPuKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOopusi, UCCIe0BaHNE, HAOMIOICHUE, U3MEPECHHE, DKCIIEPUMEHT U IPyTHE);

YHUBEpCAJIbHBbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHHUKATHUBHEIE,

pEryJIATHUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAITLHOW KOMITETECHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4JaroImMxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JIEUCTBYS B IIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENIATh LENM JCITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C MIOCTABIICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JJOTMYECKOTO MBILIIJICHHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKHU TMOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,



MCI0JIb30BaTh COOTBETCTBYIOLIUE MOHITHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpPATh OCHOBAaHUA M KPUTEpPUM JJs KJIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUEC
(3HAKOBBIC) MOJIENH, TPEOOPA3OBHIBATH MOJIEIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TMO3HAHUS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIUpOBaTh LS U 3a/1a4U UCCJICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS W  IPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynibrar, (HopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICTOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNbBIT YYEHWYECKOM HCCIEeN0BATENbCKOW U MPOEKTHOM
NESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSITEIILHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B TTO3HAHMUSI.

3) pabora ¢ uHpopmaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIIMIO PA3IMYHBIX BHIOB U (OpM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTB;



bopMyaMpoBaTh 3aMpPOChl U MPUMEHSATH PA3NTUYHBIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIUU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a7a4
OTpEENEHHOTO THUIIA;

MpUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
XUMUYECKON uWH(MOpMaIuel: TPUMEHATh MEXKIpeAMETHbIe ((u3udeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHAaora W/UiH
JUCKYCCUHW,  BBICKa3bIBaThb  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3yJIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHHKAMU TTPH BBHITIOJTHEHUHN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI M0 UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX WCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBjaieHHe YHHBEPCAJbHBIMH PEryJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeSATEIbHOCTh, Ompenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TpEIaraéMblii ajiropuT™M JACHCTBUN mpu
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TMOJyYeHHs HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
¥ CAMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

cOPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHM B TMO3HAHUM SIBICHUI



npupoAbl, B  (QOPMUPOBAHUU MBIIUICHUS U KyJbTYphl JIMYHOCTH, €€
(GyHKIHOHATBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHUYECKHI dJIEMEHT, aToM, OJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISpHas
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIN CKeneT, (YHKIMOHAIbHAS TpYIIIa,
paauKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ M a30TCOJEpXKAIIME COCAMHEHUS, MOHOMED, IOJMMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aK0H COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTA M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHN, (PAKTOJOTMYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0€30MacHOM HCIOJIb30BaHUM Ba)KHEUIIUX OPraHUYECKUX BEUIECTB B OBITY U
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUW BBISBISATh XAapaKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS IMPHU
ONMCAHWM COCTaBa, CTPOCHHUS U MTPEBPALLIECHUI OPTraHUYECKUX COEANHEHU;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMya OpraHMYECKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJl OPraHMYECKHX BEUIECTB JJI MJUTFOCTPALUHU HMX
XUMHUYECKOTO ¥ POCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJIEKHOCTh HU3YyUYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COEIMHEHUS, BBICOKOMOJICKYJIAPHbIC COEJUHEHHMS), JlaBaTh WM Ha3BaHUS II0
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAJIBHbBIC
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHol, (hopManbaerul], aleTanbJIeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, KpaxMal, HeJUII0I03a, TIUIHH);

cOPMHPOBAHHOCTh YMEHHSI OMNPEAENSITh BHUABl XUMHYECKOW CBSI3HM B
OpPraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS TNPUMEHATh TOJOKEHHUS TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytnepoBa s 00bICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTB;

chOpPMHPOBAHHOCTh ~ YMCHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIaCCOB OpPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIMJICH, alleTUJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
mmIepyH, (EeHoJ, areTalbIeTH, MypaBbHHAsA W YKCYCHAasl KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh HCTOUHHUKHN YTIIE€BOIOPOIHOTO
Chlpbsi (HE(Th, NTPUPOAHBIA Ta3, Yroyb), CIOCOOBI HX MepepabOTKH M
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

chOpMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XUMHUYCCKHUM
ypaBHEHHSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOIYKTa
peakIMyd II0 HM3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB UJIU MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJCTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUUYCCKUX SBJICHUHN (HaOJIOACHUE, N3MEPEHHE, DKCIICPUMEHT, MOJICIIMPOBAHUE),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOATh ITpaBUJIa TTOJIH30BAHUS XUMUYCCKOU
MOCYJIOM W JTabopaTOpHBIM OOOpPYJOBaHMEM, a TaKKe MpaBWiIa OOpaIlleHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XHUMUYECKHUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJIyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JCHATypalus OCJIKOB NMPH HArpeBaHWU, I[BETHBIC PEaKIMU OCJIIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBAaHUEM, TPEICTABISATh PE3YJIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpeICTBa MacCOBOM
uHdopmaruu, aTepHeT U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TIpaBUJia  AKOJOTHYECKU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OMNPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JECUCTBUS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYAIOIIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHbIE pe3yNabTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM /I pELICHUS TPAKTUUECKUX 3a/1a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IPUPOIHOM
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIONINE TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJIAPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBSI3b
(KoBajieHTHas, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas peiieTka,
TUNBl  XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTUYECKAsE IUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiuv, XMMHYECKOE€ PaBHOBECHUE); TEOPHMU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuoauueckui 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MMaCHOM HCMOJb30BAHUM BAXKHENIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
YCTaHaBIMBATh UX B3aHMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHWUYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BELIECTB (yrapHbl ra3, YIJIEKUCIBIA Ta3, aMMMAaK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISTh BAJIEHTHOCTD M CTETIEHb OKHCICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasi, BOAOPOHAs) B COCIUHEHUSX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHHU yCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpPEAEIEHHOMY KJaccy/TpyIine
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMbBICI NEPUOANYECKOro 3aKkoHa /1.
U. MenneneeBa u 1EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (QDYHKIIUY;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit cucTteMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys TOHATUS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «OQHEPreTUYECKUE YPOBHN, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAUHEHUN
10 nepuonaaM u rpymnnam Ilepuoauueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Menaeneena;

c(OPMUPOBAHHOCTh ~YMEHUN  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOM CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

c(OpPMHPOBAHHOCTh YMEHHS KJIAaCCU(UUHUPOBATH XUMHUYECKHE PEAKUUU IO
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyuX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peakuuy, y9acTHIO KaTajln3aTopa);

C()OPMUPOBAHHOCTh YMEHUW COCTABIATh YPAaBHEHUS DPEAKLMHA Pa3IMUHBIX
THUIIOB, TIOJIHbIE U COKpPALIEHHbIE YPAaBHEHUS PEaKLMi HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IIPU KOTOPBIX ATH PEAKLIIMU UAYT 10 KOHLA;



cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKIAAIOIINE
KAueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
pPEaKIuy OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHenIHero Bo3aeictsus (mpuniui Jle [latense);

chOpPMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XWMUYECKHE TIPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHHUSI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUM Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCy/I0Ol U JTabOpaTOpHBIM O00OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OITBITOB;

c(OPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBHIMOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEePOKCHAa BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpEJENeHNe Cpeabl PacCTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKIluw,
peakiuu MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMU Ha cyibdar-, KapOoHaT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB,;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TIpaBUJia  AKOJOTHYECKU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JICHCTBHS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEMIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATs Ha mpuMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAICHUS X BPEHOTO BO3/ICHCTBHUS HA OPraHU3M Y€JIOBEKA;

JUI O0YYaroIIUXCsl ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEUIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CJENBbIX W CJA0OBHUIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHHS OPraHUYECKUX COETUHEHUH A. 3 0 0
M. bytieposa
Htoro no paznemny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2 0 0
29 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 0 |
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yriieBoa0pOIbl 2 0 0
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 | 0
’ UX mepepaboTka
Hroro no pazgeny 13
Paspnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
3.1 Cnuprel. ®enon 3 0 0
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTHARE B 7 0 1
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 2 0




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/m P Kourpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenune atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 0 0
anemenToB /1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4 0 0
BEILIECTB
1.3 XHWMHYECKHUE PEAKLUU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertanbl 6 0 1
2.2 Hemeramnsl 9 1 1
C
)3 BSI3b HEOPTaHUYECKUX U OPraHUYECKUX ) 0 0
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 0 0
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHBIE
Ne Hara nudposeie
Tema ypoka Kontpoabusbie IlpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [Ipeamer oprann4eckor XUMHH, €€ | 0 0
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE 03.09.2025
Teopus ctpoeHHst OpraHM4ECKUX
2 HA.M. b & 1 0 0
COEIMHEHU N yTJIepoBa, e€ 10.09.2025
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o K1accuPpUKaUN
3 opranuyeckux BeuiectB. Homenknatypa | 0 0
(cucremaTnyeckas) U TPUBHAJIbHBIE 17.09.2025
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, | 0 0
TOMOJIOTUYECKHUN P 24.09.2025
5 MeraH u 3TaH — npocrenmne | 0 0
MPEICTaBUTENM ATKAHOB 01.10.2025
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 0 0 08.10.2025
7 OTUiEH U IPONWIEH — NpocTeine | 0 0
MPEICTaBUTENMN ATKEHOB 15.10.2025
[IpakTuueckas padora Ne 1. «Ilonyuenue
8 . 1 0 1
JTUJICHA U U3YYEHHUE €T0 CBOUCTBY 22.10.2025
9 Ankanuensl. byranuen-1,3 u 1 0 0
MetunOyranuen-1,3. [lonydyenue 05.11.2025




CUHTCTHUYCCKOI'O KaydyyKa U pE3UHBL

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKHUM psAll. ALETUIIEH —
| [HACBIIH PR A 12.11.2025
MPOCTEHIINIA TPEICTABUTEND aJIKHHOB
1 Beluncienus no ypaBHEHHUIO XUMHYECKOU
peakiumn 19.11.2025
12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB 26.11.2025
I'enetnyeckas CBSI3b YTIEBOJOPOAOB,
13
MPUHAIJISKAIINX K Pa3IMYHbIM Kj1accam 03.12.2025
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:
14 MPUPOAHBIN I'a3 U MOMYTHbIE HEPTIHBIE
PHPOA yrHie e 10.12.2025
rasbl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
15 MPUPOAHBIN I'a3 U MOMYTHbIE HEPTIHBIE
PHPOA yrHie e 17.12.2025
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu
16 KonrtponsHas pabota no pasaeny
«YTIeBoAOpOaAb» 24.12.2025
17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U dTaHolI. BoxopoaHas cBs3b 14.01.2026
18 MHoOroaTroMHbl€ CIUPTHI: 3TUIICHTIIUKOIb U
TIIMLEPUH 21.01.2026
@deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
19 .
U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE 28.01.2026
20 Anbaeruabl: GopManbaerua u
arerajgbIerua. AeToH 04.02.2026
21 OAHOOCHOBHBIE NpeieNibHbIE KApOOHOBBIE
KHMCJIOTBI: MypaBbHHAas U YKCYCHasI 11.02.2026




22

23

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK

IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

18.02.2026

25.02.2026

24

MBpbL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

04.03.2026

25

26

27

CrnoxHble 3(UpPHI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

XKupsl: ruaponus, npuMeHeHue,
Ononoruyeckas poib KUPOB

VYTieBopsl: COCTaB, KiIaccuuKanusi.
Baxneiimme npecTaBUTeNN: IIIIOK03a,
¢bpykTo3a, caxaposa

11.03.2026

18.03.2026

25.03.2026

28

29

30

31

Kpaxman u nemirono3a Kak npupoHbie
MOJINMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaine opraHuuecKue
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

OO1as XxapakTeprCcTUKa a30TCOIePIKAITIX
OpPraHUYECKUX COSAMHEHUN /
Bcepoccuiickas mpoBepouHas pabota

AMUWHBI: METHJIAMWH M aHUJIUH

08.04.2026

15.04.2026

22.04.2026

29.04.2026

32

AMHMHOKHUCIIOTHI Kak aM(pOTepHbIE
OpraHN4YeCKHUE COCTUHEHUS, UX

06.05.2026




benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS

OCHOBHBIE TTIOHSATHSA XUMHHU

OHOJIOrMYEeCKOe 3HAUYECHHE. HCHTI/I,I[BI.

33 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUMN 13.05.2026
OCHOBHBIE METO/IbI CHHTE3a
4 7. 1
3 BBICOKOMOJIEKYJISIPHBIX COSUHEHUN 20.05.2026
[TnacTmacchel, KaydykH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DIEKTPOHHAs
KOH(UTypanus aTOMOB

02.09.2025

[Tepuonuueckuii 3akoH u Ilepuoanueckas
crucTemMa XMMU4YecKkux annemeHToB /1. U.
MemneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XMUMHYECKHX DJIEMEHTOB U X COEIUHEHUN
10 FpyNIaM U nepuojam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /.M. Menieneesa B
Pa3BUTHH HAyKU

09.09.2025

16.09.2025

CrpoeHue BeniecTBa. XMMUYECKas CBS3b, €€
BU/JIbl; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoHas cBA3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAaX.

HctuHHBIEC M KOJUIOUIHBIE pacCTBOPHI.
MaccoBas m0J1s BeIleCTBa B pacTBOpC

23.09.2025

30.09.2025

07.10.2025




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanmst XaMUYeCKUX peakiivii B
HEOPraHWYECKON U OPraHUYECKON XHUMUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TTPU
XUMHUYECKUX PEaKIUsIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUYECKOE paBHOBECHE

[TpakTudeckas padora Ne 1. «Bnusiaue

pa3anyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

14.10.2025

21.10.2025

04.11.2025

11.11.2025

11

DneKTpoiauTHIecKas aquccoruanus. [lonstue
0 BojiopoHOM Tokasarene (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHHMUECKUX BEIIECTB

18.11.2025

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TonsTHE 00 BIIeKTpONH3E
pacIiaBOB ¥ pacCTBOPOB COJICH

25.11.2025

13

14

KonrtponsHas padota no pazaeny
«Teopernyeckue OCHOBBI XUMHM»

Merannsl, ux nonoxxenue B [lepuoamueckoit
CUCTeMe XuMHU4ecKux snneMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nYecKue CBOMCTBa
METaJUIOB

02.12.2025

09.12.2025




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
P HAIPSDKEHUM METAJLIIOB

XUMHYECKHE CBOMCTBA BaKHEHIIINX
MeTaJuIoB (HATpHUH, Kaaui, Kaablluid, MarHui,
QTIOMUHHK ) U UX COCTMHEHUN

16.12.2025

23.12.2025

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

30.12.2025

18

19

20

XUMHYeCKHEe CBOMCTBA IIMHKA, JKeae3a U uX
COeTUHEHUN

[TpakTrueckas pabota Ne 2. "Pemienue
SKCIIEPUMEHTANBHBIX 3aa4 10 TeEME
«Meramab»"

HemeTaminl, UX MOJI0KEHHE B
[lepuoauueckoit cucreMe XMMUYECKUX
sneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

13.01.2026

20.01.2026

27.01.2026

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

03.02.2026

22

23

24

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeINHEHUH

XuMHueckue cBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN

XHUMHUYECKUE CBOMCTBA yIIIEpO1a, KPEMHUS U
UX COCOUHEHUU

10.02.2026

17.02.2026

24.02.2026

25

26

[IpruMeHeHrne BaXKHEUIIINX HEMETAUIOB U UX
COEeTUHEHNN

O0001eHHE U CUCTEMATU3ALNS 3HAHUM 110

03.03.2026




27

28

teMe «HemeTtamnabely. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuueckas padota Ne 3. «Pemenue
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Hemeramnsr"»

KonTponpHas padorta mo Temam «MeTauib»
n «Hemerannn»

10.03.2026

17.03.2026

24.03.2026

29

30

31

32

Heopranuueckue u opraHuyecKue KuciaoThl.
Heopranunueckue u opranuueckue
OCHOBaHUS

AmMdoTepHbIe HEOpraHUYECKHe U
OpraHuYecKue coeAnHeHus. [ 'eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

Ponb xumuu B oOecrieueHHn 3KOHOFI/I‘ICCKOI>’I,
BHGPFCTHHGCKOﬁ Y MUILIEBOM 6e3OHaCHOCTI/I,
Pa3BUTHUH MCIUITUHBI

[TpencraBienus o0 OOIMMX HAYUHBIX

MMPUHIHITIAX IMPOMBIIIJICHHOTO MMOJIYYCHHUA
Ba)KHEHIIINX BEILECTB

07.04.2026

14.04.2026

21.04.2026

28.04.2026

33

Yenosek B MHPE BEHICCTB U MAaTCPHUAIOB

05.05.2026

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

12.05.2026







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKUMOHAIBHOM TpamMOTHOCTH, HEOOXOIUMOM IS
pelieHus TPAKTUYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenue cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOISPHBIA OO0BEM, YIIEpOAHBIH CKETeT,
(byHKIMOHANBHAS ~ TPYIa,  pajguKall, U30MepHs, HU30MEPBHI,
TOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHMs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OEIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBENIEHWsS O CBOWCTBAaX, COCTaBe, TMOJIYy4YeHUH U O€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX W  OPTaHMYeCKHX

BCIICCTB B 6LITy u npaKanecxoﬁ ACATCIIBHOCTH 4YCIIOBCKA

1.3

1.4

ChopMHpoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHble MpPHU3HAKU
MOHATUM,  YCTAaHABIMBATbL WX  B3aUMOCBS3b,  HCIIOIb30BATH
COOTBETCTBYIOIIME IOHATHSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIHUKY
JUISE  COCTaBJICHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaméHHOW) ¢GOpMYJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHUYCCKUX peaKHHﬁ, HU3TO0TaBJIMBATb MOJCIIN MOJICKYJI OPTraHUYCCKUX
BCIICCTB JIs1 WJUIIOCTPAIMU HUX XUMHUYCCKOIO W MPOCTPAHCTBCHHOI'O

CTPOCHUS




L.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHHAJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPObL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COEIMHEHMs), JaBaTh UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAUHEHUSX (OJMHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHusi opranudeckux BeuiectB A.M. bytnepoBa 111 00bsCHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUSA MACChl BCUICCTB

Vr. JICBOJAOPOALI. KI/ICJ'IOpOI[CO,Z[ep)KaH_[I/Ie n a30TCOACPIKAIUC

OpraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHMAJIBHBIE Ha3BaHUS
OTJENIbHBIX OPraHUMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STUJICHIJIMKOJb, TJUIEpUH, (eHoa, (opmanblierny, aueTaabIeru,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, IeJUIr03a,

TJIALKH)

2.2

CdopmMHupoBaHHOCTh YMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MvYecKkue W XUMHUYECKHE CBOWCTBA THUIHYHBIX TIPEJICTABUTEIICH
pPa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOJb, TIHIEPUH, (EHOJI, aleTalbIerHI,
MypaBbHHAsS M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMaj, IeJUTI0JI03a,

AMHWHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAHHOCTh YMEHUS WLTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXKIY  TUIHYHBIMU  MPEACTABUTEISIMU  PA3JIMUHBIX  KJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HWCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE TPOIYKTOB MepepaboTKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O MO3HAaHHs, UCIIOJIB3YCMbBIX B XUMUU IIPU U3YUCHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAaHUS U1 NPHUHATHS pEHIeHUH B  KOHKPETHBIX

KU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX ITPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIIOATh TpaBUia IOJB30BaHUS
XUMHUYECKON MOoCcynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKXKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpAICHIS] OPTraHUYECKUX BEIIECTB MIPH HArPEBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIUU
OpraHWYECKUX BEIIECTB, JICHAaTypamus OEIKOB IIpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C IpPaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpaIlleHUH C BEIIeCTBAMU U J1AOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

34

3.5

CpopMHUpPOBAaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yYMEHUM KPUTUYECKU aHaJIN3UPOBATH
XUMHUYECKYI0 WH(OOpPMAIMIO, TOJY4aeMyl W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

CpopMHUpOBaHHOCT, yMEHHH COOJIO/ATh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3Horo MoBeNeHUss B OBITY U TPYJIOBOM JA€ATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOTHOU
Cpezbl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS Ha JKHMBBIE OPTraHU3MBI
onpeAeNEéHHbIX OPraHUYEeCKUX BEIIECTB, MOHUMAas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOOBl YMEHBIIEHUS M TPEeNOTBpAIEHUS HX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepsieMoOro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro 001ero 00pa3oBaHus




pe3yJabTara

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoil XMMHMYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, §-, p-, d-dIIEKTPOHHBIE OPOUTAIT AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHCJICHHS, XMMUYECKas CBA3b, MOJIb, MOJISIpHas Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMYEcKas pemérka, TUIbl XUMHYECKUX peakUuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peaKky HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTUYECKAs  JTUCCOIMALMS, OKHUCIHUTENb, BOCCTAHOBUTEINbD,
CKOpPOCTh XMMHUYECKON pEaklid, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOJIUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (DAaKTOJOTHUECKUE CBEJICHHUS O CBOWCTBAX,
COCTaBe, MONYyYeHMH U O€30MacCHOM HCHOJIb30BAHUU BaKHEUIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYECHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB U MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

1.5

Brnanenue OCHOBHBIMHM METOAAMH HAy4YHOrO MO3HAHMS BEUIECTB U
XUMHYECKUX sBIEHUN (HaOmoaeHue, W3MEpeHHue, OSKCIEPUMEHT,
MOJEJIUPOBAHNUE)

ChopMupoBaHHOCTh yYMEHHI OMPEIENATh BaJCHTHOCTh H CTENEHb
OKHCIICHUSI XHMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHJ XUMHYECKOH CBsS3M  (KOBAJIGHTHAs, HWOHHas,
MeTaJTN4ecKasi, BOAOPOIHAS) B COCIUHEHUSX, THI KPUCTAIITHYECKON
PEIETKA KOHKPETHOT'O BEIIeCTBA (aTOMHAasi, MOJIEKYJspHAsi, MOHHAas,

MeTaJUTHIeCKas)

ChopMupoBaHHOCTh YMEHHUH ONpEAETATh XapakTep CpPeibl B BOJHBIX

pacTBOpax HEOPraHUIECKUX COCITMHEHUN

1.6

ChopmupoBaHHOCTh ~ yMEHHS  KJacCU(UUUPOBATh  XUMHUYECKUE
peakuuu Mo pa3iuyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BEIIECTB, TemIOBOoMY J(h(}eKTy peakiuu, H3MEHEHHUIO0 CTereHel




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYaCTHIO

KaTaJlnu3aTopa)

1.7

1.8

ChopmupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THUIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEAKLUN
MOHHOI0 0OMEHa, YUUTHIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM HYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX

PacTBOpaAX HCOPTraHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM PacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopmMupoBaHHOCTD yMEHHI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunnun Jle Hlatense)

OO6m1ast 1 HeOpraHu4vecKask XUMHs

2.1

2.2

CopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.1. Menneneena u JIIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuoaos Ilepronnueckoi
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATHSL  «S-, p-, d-dPJCKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHM MO MEpUoJaM W rpymnmnam

[Tepuonnueckoit cucremsl xumuieckux 3aeMenToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPIAaHUUYECKUX BEILIECTB Pa3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKAY
HEOPraHMYECKUMH  BEIIeCTBAMM € IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaxunﬁ
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CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIUBAaTh  MPUHAAJIEKHOCTh

HEOPraHMYECKUX BELIECTB MO MX COCTaBy K OMNPENEIEHHOMY Kiaccy




(rpymnme) coenvHeHui (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBIieHUST (OpMYyN BEHIECTB W YPAaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u TpuBuaabHbIC
Ha3BaHMs OTIENbHBIX HEOPraHUYECKUX BeulecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHAas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHHUI XapaKTepu3oBaTh (OMHUCHIBATH) 0OO0IIME
XMMHYECKHE CBOIMCTBA HEOPIraHUYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
NOATBEP)KAAaTh  CYIIECTBOBAHME  TEHETHYECKOW  CBSI3U  MEXKAY
HEOPTaHMYECKUMHU  BEIIECTBAMH  C  IOMOIIBIO  ypaBHEHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TIPUCYTCTBHU
KaTajn3aTropa, ONpelesIeHHe CPEebl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HMHIMKATOPA, BIHMSHUE PAa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklud, peakiud HOHHOTO OOMeHa,
KaueCTBEHHbIE PeaKuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pelICHHE SKCHEPUMEHTANbHBIX 33Jad M0 TeMaM
«Metambl» u «HemeTamiby) B COOTBETCTBUU C MPABUIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HA OCHOBC 3THUX PC3YJIbTATOB

ChopmupoBaHHOCTE YMEHHI COONIOAATh TMpaBWiIa IOJTH30BAHUS
XUMUYECKOH TOCY0M W J1abopaTOpHBIM OOOpYAOBaHUEM, a TaKKe
npaBujia oOparieHus: ¢ BEMECTBAMH B COOTBETCTBUHU C MHCTPYKIIHSMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MPOLIECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0ImUX HAy4HBIX TPUHIUIAX W  OKOJOTHYECKUX  MpobdieMax

XUMHYECCKOT'O IMTPOMU3BOJCTBA

XUMHSA U )KU3Hb. PacuéThl

3.1

ChopMHUPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISIFOIICH

€CTECTBEHHOHAy4YHOU KapTHHBl MHpA, pPOJM XHMHM B II03HAHUHU




3.2

33

SBIIGHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIbTYPBI
JUYHOCTH, €€ (YHKIIMOHAJIBLHOM T'PaMOTHOCTH, HEOOXOAMMOW s
pelIeHUs TPAKTHYECKUX 3alad U JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTH YMEHUHI KPUTUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HMH(OpMaIMio, MOJYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUU, ceTh VIHTEpHET U ApyTrue)

ChopmupoBaHHOCTh yMEHHM COOMIOATh MPaBUA DKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOH JAEATEIBHOCTH B
LEeSIX COXPAaHEHHUs CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHOMN

cpebl
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3.5

Oco3HaBaThb OMNAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MBbI
oIpeIeIEHHBIX BEIIEeCTB, NOHUMas cMblci nokasaresns [1/IK, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHSI Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIOJIb30BAaHUEM TMOHSITHUSI «MaccoBasi JI0Ji1 BEIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOIIEHHH Ta30B MPH XUMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wih 00BbEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB,
TEII0BOro d(eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyeckOM XHWMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOCHHUS OPraHUYECKUX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE OJIOKEHUS

CrtpykrypHble (OpMynbl OpraHMYEeCKHX BemIecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cs3u. [Ipencrasienne o Kiaccu(pUKAIUU OPraHUIECKIX BEIICCTB
Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTeMaTHuYecKas) U TPUBUAIbHbBIE

Ha3BaHUS BaKHEUIIINX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
MPE/ICTaBUTENIN alIKaHOB: (U3MYECKHME M XHUMHUYECKHE CBOMCTBA (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXJCHUC B IPUPOAL, ITOJTYYCHUEC U ITIPUMCHCHUC
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AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOIMNUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUSA, TAJIOICHHUPOBAHUA, THUApATAIWU, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuusi noiaumepusanun). [lomyuenue cuHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psjl. AICTHICH —
MPOCTEHIINI TPECTAaBUTENIb AJIKHHOB: COCTaB, CTpOeHHE, (U3HUECKUe U
XUMHUYECKHUE CBOMCTBA (pEaKIMu TUAPUPOBAHUS, TaJIOTEHUPOBAHNS, THIpaTAIUH,

TOpPEeHMsI ), OJTy4YE€HUE U PUMEHEHUE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKME€ M XHMUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS), IOIy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3nyeckue M  XUMHUYECKHE CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHNUSA WU HUTPOBaHUs), MOJIYYEHHE M NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBs3b MEXAy YITIEBOJOPOJAMHM, NPUHAMISKAIUMU K

Pa3IMYHBIM Ki1accaM

2.6

[TpupoHbIE UICTOYHUKH YTIIEBOAOPOIOB. [IprpogHEIii ra3 1 momyTHRIE HEPTIHBIE




3.1

ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoOsl nepepaboTKi HeTU: MEPETOHKA,
KPEKUHT (TepMHUECKUH, KaTanuTuiyeckuit), nuponus. [IpogykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €r0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIC OTHOATOMHBIC CHUPTHL. METaHOJ W ATaHOJI: CTPOCHHE, (HU3UIECCKUE
U XUMHYECKHE  CBOWCTBa  (peakuum  C aKTUBHBEIMH  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), MpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYyJJaMl COUPTOB. JlelicTBME METaHOJia M ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TJIMIEPUH: CTPOCHHUE, (pU3nUYecKue u
XUMUYECKUE CBOWCTBA  (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsi peakIusi Ha MHOTOATOMHBIE CHNHPTHI). JleiicTBHE HaA OpraHusm

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHol:  CTpOEHHUE MOJEKYJbl, (U3NYECKUE ¢ XUMHYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue peHona
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3.4

3.5

3.6

Anpaerunpl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, GU3HICCKUE H
XUMHUYECKHE CBOMCTBA (PEaKlMM OKUCICHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC

peaxkuun), noy4eHue u NpuMeHeHne

O/HOOCHOBHBIE TpefeibHbIe KapOOHOBBIE KHMCIOTH. MypaBbUHAs M YKCYCHas
KHMCIIOTBI: CTPOEHHE, (PU3HUECKHe U XMMHUECKHE CBOMCTBA (CBOMCTBA, OOIIME [T
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPHUMEHEHHE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIIIHX Kap6OHOBHX KHCJIOT, UX MOIOIICC JIelCcTBHUE

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonoruueckas posb
KUPOB

VYrneBonpl: cocTaB, KiacCHUpUKAIMSA YIJIEBOIOB (MOHO-, AU- U TOJIHCAXapPHUIBI).
I'moko3a — mpocredmmii MoOHOcCaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYIbI,
¢du3nyeckre 1 XUMHUYECKUE CBOMCTBa (B3aumozaelcTBue ¢ ruapokcuaom meau(1l),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
Opo’KeHHe TIIOKO3bl), HAXOXXJIEHHE B MPUPOJE, NPUMEHEHHE, Ouojormyeckas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1mesmiono3a Kak
IpUpOAHbIE MoiauMepbl. CTpoeHHE KpaxMmana M Leuosio3bl. Pusznueckue u

XMMHUYECKHE CBOICTBA Kpaxmaia (THAPOIN3, KAUeCTBEHHAs PEAKIMs C HOI0M)

A3o0TcoaepKalliie OpraHnyecKre COeIUHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuvecKkue coeauHeHus. DPHu3nuecKue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpumMepe riauiuHa). buonormueckoe




4.2

3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/IHBI

benkn Kak DOpUpPONHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJIM3, ACHaTypalus, KaYCCTBCHHBIC pCAaKIIMKU Ha Oenku

BricokoMoueKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIIEHb ITOJIMMEPU3ALIUU, CPEAHAS MOIEKYIIApHAsL
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCOUHCHUM —
MOJIMMEPU3ALUS U ITOJIMKOHICHCALIHS

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BELIECTB W HUX IPEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3LaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

1.3

XUMHUYECKUH dJIeMeHT. ATOM. SInpo aToma, M30TOMBl. DJIEKTPOHHAS 00OJOUKa.
DHEpreTUYeCKue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOHUTANH, S-, pP-, d-DJIIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHns dJIEKTPOHOB M0 OpOUTANSAM B aTOMax 3JIEMEHTOB

TNEPBLIX LIeTHpéX MepruoaoB. QHCKTpOHHaﬂ KOH(I)I/IpraLII/ISI aTOMOB

[Tepuonnueckuii 3akoH U Ilepuoanyeckas cucrema XuMHIecKux 3iaeMeHToB 1. 1.
MenaeneeBa. CBA3b NEepUOAMYECKOrO 3akoHa M Ilepmoanueckoid CUCTEMBI
xuMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MUMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyIIaM U IepHoJaM.

3HaueHHUE NEPUOANYCCKOr0 3aKOHA B Pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHAbBl XUMHUYECKOW  CBSI3U
(koBaJieHTHAsT HETOJISIPHAsI W TOJSpHas, HWOHHAs, MeTamndeckas). VoHBI:
KaTHOHBI U aHWUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTHOCTS. BHCKTPOOTPI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS

1.5

BemecTBa MOJNIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOICTBa
BEUICCTB OT THUIA KpUCTAUIM4eCKOW pem€rku. IloHsTHe O AMCIEpCHBIX

cucremMax. VcTuHHBIE N KOJUIOUJHBIC paCTBOPEI. MaccoBas J0JIA BEIIECTBA B




1.6

1.7

pactBope
Kinaccudukanus HeopraHudeckux coenuHeHnii. HoMeHkmarypa HeopraHu4ecKux
BCILIECTB
Xumuueckas peakuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOM M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MacCChl BEIECTB,

3aKOH COXpaHCHU U IMPEBPAIICHUA SHCPIUU ITPHU XUMHUYECKUX PCAKIIHAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

OOparumble peakuuu. XHUMHYecKoe paBHoBecue. DakTOphl, BIHAIOLIME HA

COCTOsSIHME XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

1.11

2.1

2.2

QHGKTPOJ'II/ITI/I‘IGCKEIH Jucconuanms. CunpHple U ciiabOble QJICKTPOJIUTEI. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIasd, HeﬁT’paﬂBHaﬂ, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa m OCOOCHHOCTH CTpOCHHS aTOMOB. Dusmyeckue
CBOMCTBAa HEMETAJIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MPUMEPE KUCIOPO/1a, CEPHI,
docdopa u yraeponaa)

XUMHUECKHE CBONCTBA BaXHEWIIMX HEMETAIJIOB (TaJlOreHOB, CEepbl, a30Ta,
¢dochopa, yrmepoga W KpeMHHs) M HX  COEAMHEHUM  (OKCHIOB,
KHCIIOPOJICO/ICPKAILIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHnenue

BOKHEUIINX HEMETAIJIOB U UX COENUHEHUN

2.3

2.4

Meramnbl. Ilonoxenne meramwioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS HIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obune ¢puszndyeckue cBoicTBa MeTauioB. CIiIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUI Psi/i HANPSIKEHUH METAJUIOB
XUMHYECKHE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpUM, Kanuil, KaabluH,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKeJie30, Meb) U WX coeauHeHui. OOmme

CHOCOObI MOTy4YeHHs] MeTaUIOB. [IpruMeHeHne MeTauioB B OBITY U TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIUICCTB, IPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1accaM

XUMHUS U )KU3Hb

3.1

Ponp xuMum B oOecCmedeHWH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIECBOU
6€3OHaCHOCTI/I, paBBI/ITI/II/I MCAUIIUHBI. HOHSITI/IG (6] HaquBIX METOAAaX ITO3HAHUA

BCIICCTB U XUMUYCCKUX peaKuHﬁ

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLIUIAX MPOMBIIUIEHHOTO MOTYYEHUS
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BOXHEHIIMX BelIEeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUHOHHBIE MaTEpUalibl, KPacKH, CTEKIO,
KepaMuKa, MaTepuabl sl AJIEKTPOHHWKH, HAHOMATEpHUAIbl, OPraHUYECKHE U
MUHEpaJIbHbIC YI00pEHUS

XuMUAg UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX

ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIb30BaHUS IIpernapaToB OBITOBOM XHMHH

B IIOBCEHEBHOMU KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne
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AxknmonepHoe obmectBo «M3aarenbeTBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 203213900564843355954824568531 281433305066908434
Bnageney 3eneHoB AHApeR AlleKceeBlY

OedcTerTened C11.10.2024 no 11.10.2025



http://www.tcpdf.org

		2025-09-22T18:08:55+0500




