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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XvUMHs» B 00pa3oBaTelbHBIX opraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
@enepanuu Ha nepuon 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOoTKe MpOrpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTerud 00y4eHus, BOCIUTAHUS U pa3BUTHUS, 00YUaIOIIUXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuenrtyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJEpKaHUs, Pe3ylbTaTOB OOyYeHUsT U TpPeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBepUIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB NPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YEJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3IOPOBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 00Iero oOpa3oBaHusl CPEACTBAMU Yy4EOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMmMe MO0 XMMHUHM C Y4YETOM CHEUM(PUKA HAYKM XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXe C y4ETOM
o0mMX 1enell M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyio poJib B
COBPEMEHHOW HUBWIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAlOIIeM MHUpPE Kak O €IUHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (popMmHpyeTcs B XMMUU Ha OCHOBE NMOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbI, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaxJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaK Hayka
co3uaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBHM C OOMIMMHU IEISIMH U TPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKH  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMA  nipeAMeTa  «XHUMHS»  [BISIIOTCA  0a30Bble  KypCchl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMH W3 OO0IIeld XMMHH) U
opraHnyeckoil xumuu. @opMUPOBaHUE JAHHON CHCTEMBI 3HAHWN NPU U3YYEHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuvecKas XuMus» cQopMupoBaHa B MpPOTpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKO XHWMHHM BEUIECTBA
paccMaTpUBAKOTCSI HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHMSI OPraHUYECKHUX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUHU — OT YIJIE€BOAOPOJIOB JO0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUW. B Kypce OpraHM4ecKor XHWMHUU TNOJIYYalOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[lon HOBBIM yrjaoMm 3peHusi B npeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HU3YyYEHHBII Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTHMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUS» 00yYarouuMcsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 0OBACHSIOMICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHCHHUM, a TAKKE O XUMHUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUs, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TPUKIAIHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT NOHMUMAHHUIO B3aUMOCBS3M XHUMUU C
JIpYTMMH HayKaMHd, PacKpbIBalOT €€ poJib B IO3HABATEIHHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh MHGOPMAIMIO U
NPUMEHATh € A TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEN0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JaHHOTO  YPOBHS  M3YYEHHS  OPHUEHTHUPOBAHO  Ha
dbopMupoBaHrE y OOYyYaIOIIUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
bunocodhckux maeH, TakuXx KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOro U
OpraHUYEeCKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TI03HABAEMOCTb NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pEelIeHUs] TMPOTUBOPEYMII MEXKIy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJOTUUECKUX MpodsieMm, a
TaKxe MpoOJeM cOEepexeHUsT IHEPIETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHNS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmane pemeHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOy4JaromMXcsi MPUHATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX y4YEOHBIX JEHCTBUWA, UMEKIIUX 0a30BO€ 3HAYEHUE I
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, IOUCKa, aHaiu3a u
00paboTku nHGOpMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMbITa IPAKTUIECKOM
U HCCIIEOBATEIIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHMs XMMHHA KaK Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, P OMPEICTICHUH
COJIEPKATeIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTW COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JIESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNbTypbl. C
METOJMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3y4deHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pCHHs TJABHBIMH IIETSIMU W3YYCHHUS MpEaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk  BaKHEHIIeH
COCTABJIIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIBHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOGHHE SI3bIKa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHUSI,

o (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BCIIECTB M XUMHUYECKUX pEaKIii, HEOOXOAMMBIX I MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XHUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e301acHOro OOpaIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoBanus. CeroaHs B
MPETNolaBaHNM XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOUTECHUE
MPAKTUYECKONH KOMIIOHEHTE COJIEp>KaHus OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIQJICIONIETO HE
HaObOpOM 3HaHWH, a (YHKIMOHATBFHOW TPAaMOTHOCTHIO, TO €CTh CIIOCOOAMHU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHCHHUS WX B PCATbHOU >KH3HU
JUTSL pEIIEHUS TTPaKTUYECKHUX 3a]1a4.

B cBs3M Cc ATUM TpU U3YYEHUH TpeaMeTra «XUMHS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

amanraiusi 00yJarommMxcsi K yCIOBUSAM ITWHAMUYHO PA3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMHpoBaHHEe y OOYYAIOMUXCS  KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMITETCHIINH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHanu3a U 00pabOTKu MH(POpPMAIIUH,
HEOOXOMMMBIX JUIsi TPUOOPETEHUSI OMbITa JACATENBHOCTH, KOTOpas 3aHUMAaeT
BAXHOEC MECTO B TIO3HAHMM XWMHH, a TakkKe i1 OICHKH C TIO3UIUH
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCs: CTIOCOOHOCTH CAaMOCTOSTEIFHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XHMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW U
HAYYHO-TTONYJIIPHON HH(POPMAIH XUMHUYIECKOT'O COJICPIKAHNS;

(GhOopMHpPOBaHUE U Pa3BUTHE Y 00YYAIOMIUXCS aCCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0JIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUNA XHMHYECKOTO
9KCIIEPUMCHTA,;

BOCIIHUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBICHHOCTH XUMHUU, €€ BaXXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMoOHAIBFHOTO MPUPOJIOIOIB30BaHNs, TIOTIOTHEHUS YHEPTETUIECKIX PECYPCOB U
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TaK)Ke MPHUOOPETCHHS OIbITa
WCIIOJIb30BAHUS TOJYYCHHBIX 3HAHMHW IS TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOr0 YPOBHS BXOIWT B COCTaB MpEeIMETHOW 00sacTH «EcTecTBeHHO-Hay4YHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabisieT 68 daco: B 10 kmacce — 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
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TTOJI0KeHUsA. CTPYKTYpHBIE (DOPMYIIbI
OpPraHMYeCKuXx BemlecTB. [omousorus, wuzomepusa. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIE CBSA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpPraHUYeCKUX COEAMHEHUN (CHUCTeMaThyecKas) W TpUBHUAIbHBIE Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAOJIOJCHUE W
ONMCAHUE JIECMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKAHOB: (PU3MUECKHE M XUMHUYECKHE CBOWCTBA
(peakuuu 3amelnieHuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psAll. DTUIIEH U MPOMUIEH —
MPOCTEUINE TPEICTABUTEIN QJIKEHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, TUJpaATAllUM, OKUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHECHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi nonumepusaiuu). [loaydyeHre CHUHTETUYECKOTo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUUECKUM psill. AIIETUIICH
— TPOCTEUIIMKN MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UYECKUE W
XUMHUUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHs]), TOJyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, QpU3NYECKHE U XUMHUYECKHUE CBONCTBA
(peakuuu TaJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYCHUE U TpUMEHeHue. 10.1you:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTHuyeckas CBsI3b MEXIY YIVIEBOJOPOJAAMH, NPHHAMICKAIIMMHU 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 MPUMEHEHHUE B MPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJT  YIJIEBOAOPOJIOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyY€HUE ITHIIEHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIM IPOAYKTA PEAaKIUU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHUMHYECKHME CBOMCTBA (peakUMH C AaAKTUBHBIMU MeETaJlJIaMH,
rajJlor€eHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHue. BoaopoaHbie CBsI3W Mexay
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIrOaTOMHbIe cnupThl). JleficTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa U TUIICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anmpnerugpl U Kemowuwvl. DopManpaerui, aLETAIBACTHI  CTPOCHHE,
duznyeckue U XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCyCHasi KMCIIOTBI: CTpO€HHE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), moaydyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CrnoxxHble >(QUpbl KakK MPOU3BOJHbIE KAapOOHOBBIX KUCHOT. ['uuponus
cioxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, KiaccuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['Ioko3a — nmpocTelimuii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHEe CBOMCTBa (B3aUMOJECUCTBUE C
rugpokcugom menu(ll), okucnenue ammuayHbiM pactBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana u
HeuoIo3bl. PU3MYECKUE W XHMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPAIllCHUMN:
IpOBEJCHUE, HAOIIOJEHUE W OINUCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHHE
CIIUPTOB, KAue€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOJIOM),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KUCIIOTHI.

Pacuérnbie 3agaun.

Boluncinenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHUYecKhe coeAruHeHus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonoruyeckoe
3HauYE€HHUE aMUHOKHCIIOT. [lenTuapl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAS CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OCJIKU.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpallCHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpalusi OEIKOB MIPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJIeKyJISIpHBbIE COeINHEHNSI

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBSI3el MPU U3YUEHUU OPTaHUYEeCKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 HCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH JUISl OTAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, Kiaccu(uKanus, MepuoJUIHOCTh, HAOIIOICHHE,
U3MEpEHHUe, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BElIeCTBa, (PU3NUUECKUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJbI, JKUPBHI,
(bepMEeHTHI).

['eorpadus: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYPCBHIL.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHUTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUUecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iefieHus] dJIEKTPOHOB MO OpOUTaisiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. INEKTPOHHAS KOH(PUTYpAITUs AaTOMOB.

[Tepunonnueckuit 3akoH U [lepronnueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b nepuognyeckoro 3akona u Ilepmoamyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHaeneeBa ¢ COBPEMEHHOM TEOPUEUW CTPOECHHUS
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MW TepuojaaM.
3HauYCHUE IEPUOINUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHMYECKash CBs3b. BHJIBI XUMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJCHTHONW XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

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

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIacCaM.

Xumnyeckass peakuus. Krnaccupukanus — XUMHUECKMX — peaknuid B
HEOPTraHWYECKON M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUHU [IPU XUMUYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE€ paBHOBecre. @DaKTOpbl, BIMSIOMIKAE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [laTense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EI0YHAs.

OKHCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYECHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpanus tabiun «Ilepuoguyeckas cucrema xuMmudeckux sneMentos 1. U.
MenneneeBay, M3yueHHE MoOJeNied KPUCTAIUIMUECKUX PEIIETOK, HaONIoeHHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKCuIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJu3aTOpa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO OOMeEHa),
IIPOBEICHUE NPAKTUUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEAKIUM».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHYECKMX pEaKUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETBI C MCIIOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJIs1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomokenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®uznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMmepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHU .



Meramel. [lonoxenne meramoB B llepruoanyeckor CUCTEME XUMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O0mue ¢uzndeckue cpoiicTBa MetaioB. CIlaBbl METaJUIOB.
DNEeKTPOXUMHUUYECKHUI psAJl HAPSHKEHUI METAIIJIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHCHUH.

OO6mue crmocoObl MoJy4YeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPAIllCHUMN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», OOpPa3I[0OB HEMETAJLIOB, PEIICHUE
AKCTICPUMEHTAJIbHBIX 3a/a4, HAONIOJICHHEe M OIMCaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3ana4n.

Pacuérpl mMaccel BemiecTBa WM 00BbEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOM, SHEPreTHYSCKON W IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennuss 00 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIIJIEHHOTO
MOJYYECHUS Ba)KHEHIINX BEIIECTB.

YenoBeK B MHUPE BEUIECTB W MaTEPUATIOB: BAKHEUIINME CTPOUTEIIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuabl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJIbHbBIC
yaoOpeHus.

XuMHusA W 3J0pPOBbE YEJIOBEKA: IpaBWJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmia 0E30MIaCHOT0 MCITOIb30BAHUS MpenapaToB OBITOBOM XUMHUHU
B OBCEHEBHOM KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanusi MeXNpeOMETHBIX  CBsI3ed TOpU  HU3ydyeHUH oOwmed u
HEOpraHnveckod xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSTHS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PATHOAKTHBHOCTh, MOJICKYJIa, JHEPTETHUECKHI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, (PU3NUECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, OpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpabl, TOPHBIC MTOPOJIBI, TIOJE3HBIE NCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TPenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAaJIOB,
AIIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHUS
OOyYarOMIMMHUCS TPOTPAMM CpPEIHEro oO0mmero o0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomuveckold OCHOBOM  AJis
pa3paboTKu IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
00pa30BaHUsl SIBISAETCS CUCTEMHO-AESITEIbHOCTHBIM MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSITENFHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TpeaMeTa «XHMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUWCKON Tpa)JTaHCKOW HIAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHIO;

IEJICHAIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTHYHOCTH HAa OCHOBE
KJIIOYEBBIX [IEHHOCTEN 1 UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH II€HHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyIbTYPhl U CIIOCOOHOCTH CTaBHUTH
LEJU U CTPOUTH )KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHMS IMpeaMeTa «XUMHsD) JOCTHUTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOrO OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJEHHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TMpeaAMeTa «XUMHS» OTPaKaroT
c(OPMUPOBAHHOCTh ONBITA TO3HABATENBHOM W MPAKTHUECKON JEeSITeTbHOCTU
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
JaCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

OpEJCTaBICHUS O COIMAJbHBIX HOPMax M MpPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;



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 U
apTryMEHTHI IPYTUX MPU aHAIHU3E PAa3TUYHBIX BUJIOB YIEOHOH EATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

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

yYBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKHU €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU M TOCIEAYIOIIEM
aHanu3e WHQOpMaLUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX
MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMaHHSA LEHHOCTEH 300pOBOro u 0Oe€30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30macHOro oOpalleHus C BEHIeCTBAMU B OBITY,
ITIOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHHS B CUTYAlUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);



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

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yIbTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYyAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanm3arid COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOTrNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIHSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pELICHUSI BONPOCOB PAlMOHAIBHOTO MPUPOIOTNIOIb30BAHNS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsSI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVUCTBUN U MPEIOTBpALIATh UX;

HaJIMYusl PaA3BUTOrO 3KOJIOTHYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeIUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU MpoOJeM COXpaHCHUS
MPUPOITHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO37[aHMM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEHIEHUH II100aJbHBIX POoOsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUIIEBON U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCJIOBUI
YCHEUIHOTO TpyAa M HKOJOTMYECKH KOMMOPTHOM KU3HM KaXKJIOro YjeHa
0OIIIECTBA;

€CTEeCTBEHHO-HAyYHOW TIpPaMOTHOCTH: TIIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JieflaTh 00OCHOBAHHBIC 3aKTIOUEHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIUXCA JaHHBIX C UENbI0 IOIy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BATh XUMHUYECKHE 3HAHHS IS
peleHus mpodieM B peabHbIX JKU3HEHHBIX CUTYaAIUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON ACITEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMHA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

JESATEIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOTrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HaQUMMBbIe Ui (OPMUPOBAHMS  MHUPOBO33PEHUS  OOyYaromuxcs
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IETIOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuPuKy METOJ0B MO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusl, UCCIe0BaHNE, HAOIIOICHUE, U3MEPECHHE, DKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHbIC yueOHbIe NEUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAITLHOM KOMITETEHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTH oOy4Jaromxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA W YHUBEPCAIbHBIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH UM  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMo3HaBaTeJIbHbIMH
NeHCTBUSAMM:

1) 6a30Bble JOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (QopMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAEsATh LEJNU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTH C MIOCTABICHHBIMU LIEJISIMU;

MCMOJIb30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JJOTMYECKOTO MBIIUJICHHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKHU TMOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCTIONIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas (opMmysia, ypaBHEHHE XHUMHYECKOM
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPY3HAKOB U3y4a€MbIX BEIIECTB U XMMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuuu;

dbopMyIHpOBATH LS U 3a/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh ITOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATEIIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIILHO JJOCTOBEPHOCTH PE3YITATOB MCCIICAOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATEIIBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a/lady, MPUMEHEHUIO Pa3IuYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ unpopmaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TIOCOOUS,
pecypcbl HTepHETa), aHaTu3upoBaTh WH(OPMAIHIO PA3IMYHBIX BHIOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYMBOCTD;



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

mpUOOpETaTh OIBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
XUMUYECKON uWHGOpPMAIMEl: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHUECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBjaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI B XOJE IUaora W/WiH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJIYYCHHBIX CAMOCTOSTEIIHHO MM COBMECTHO CO CBEPCTHUKAMU TTPH BHITIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PaOOTHI M0 UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alud y4eOHOro MpoeKTa U (HopMyIupoBaTh BHIBOJIbBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHUS TO3UIIMA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBjaieHHe YHHBEPCAJIbHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeATEeIbHOCTh, Ompenesisis e€ Ienu W 3aJadyd, KOHTPOJMPOBAaTH U TI0 Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TMpEAjaraéMblii  ajlropuT™M JACHCTBUN Mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crmoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CamMOaHaJH3a
¥ CAaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUs»
OTpaXkaroT:

cOPMHUPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUUW B TIO3HAHWUW SIBJICHHUU



npupoAbl, B  (POPMUPOBAHUU MBIUUIEHHS W KYJbTYpPhl 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:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHUYECKHM JJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISpHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CcKeneT, (yHKUMOHAbHAS TpYMIa,
pajKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHI P, TOMOJIOTH, YIJIEBOJAOPOIbL,
KHCIIOPOJ M a30TCOJEpXKAIIME COEAMHEHUS, MOHOMED, IOJMMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
oprannueckux BemiectB A. M. ByTtnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTA U CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0€30MacCHOM HCIOJIb30BAaHUU BAKHEUIIMX OPraHWYECKUX BELIECTB B OBITY H
NPaKTUYECKOMN AESTEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAaKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
ONMCAHUM COCTaBAa, CTPOCHHUS U MIPEBPAILCHUI OPraHUYECKUX COECIUHEHUM;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY MJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJl OPraHUYECKHX BEIIECTB JJISI WIUIFOCTPALUU HMX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYECKUX BEHIECTB MO HX COCTaBYy M CTPOCHHUID K OIpEeACTIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHu (yriIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepiKaliue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEJUHEHHMS), JlaBaTh WM Ha3BaHUS II0
cucremarnueckod HomeHkiarype (IUPAC), a Takxke NpUBOAUTH TPUBUAJIbHbBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIIEH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHod, (GopManbaerul], aleTalbJIeru, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAs KUCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKON CBSI3M B
OpPraHUYECKUX COCAUHEHUSAX (OAMHAPHbBIE U KPATHBIE);



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

chOPMHPOBAHHOCT, ~ YMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHHUE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWJICH, alleTUJICH,
oyranuen-1,3, metunOyranuen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJUKOJIb,
rmnepuH, (EeHoJ, aleTalbIeTH I, MypaBbUHAS W YKCYCHasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIE€BOIOPOIHOTO
Chlpbsi (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHE NIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XUMHUYCCKHUM
ypaBHEHHSAM (Macchl, 00bEéMa, KOJIUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakIMyd 10 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB UJIM MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMUM MPU U3YUYECHUHU BEIICCTB U
XUMHUUYCCKUX SBJICHUHN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIIMPOBAHHUE ),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOATh ITpaBUJIa MOJIb30BAHUS XUMHUYECKOM
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus C
BEIIIECTBAMU B COOTBETCTBUHM C WMHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBINOJHATH XUMHUYCCKHUU
AKCHEPUMEHT (IIPEBPAICHUS] OPTaHUYECKUX BEIIECTB MPU HATPEBAHUU, MIOJIyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OCJIKOB MPH HarpeBaHUU, I[BETHBIC PEaKIUu OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKH O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TMPEIACTABISATh PE3YJIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, MOJyd4aeMyl M3 pPa3HbIX MCTOYHHUKOB (CpeICcTBa MacCOBOMU
uHdopmaruu, aTepHeT U ApyTrHx);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TIpaBUJia  AKOJOTHYECKU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJIX
COXpPAaHEHMsSI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOIHON Cpeabl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JECUCTBUS HAa OPraHU3M
YEJI0BEKA,

JJIs. O0y4YaroIUXCsl ¢ OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

bopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUH
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelISHUs MPAKTUYECKUX 3a1a4
1 DKOJOTUYECKH O0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAralOMINEe TOHATUS (XMMHYECKUM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKyJla, MOJb, MOJISPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAININYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  pEaKIUh, PacTBOpP, JJIEKTPOJUTHI, HEIIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XHMHYECKOM peakiuk, XMMHYECKOE€ PaBHOBECHUE); TEOPHMU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBIICHHM, (PAKTOJOTHMYECKHE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOIME IOHATUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbele Ha3BaHUsI OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
VWOHHAs!, METAJUIMYECKAs), XapaKTep cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb yMEHUI yCTaHaBJIUBATh IIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUU PACKPBIBATh CMBICI MEPUOAMYECKOr0 3aKoHa /I.
N. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepmonnueckoil cucTeMsl
xuMmuueckux anemeHTtoB [[. WM. MeHneneeBa, MCHOJIb3ysl TOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COCJUHEHUI
1o nepuoaaM u rpynnam llepuonnueckont cucteMbl XUMUYECKHUX d51eMeHTOB 1. H.
Menneneena;

chOpPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C MTOMOILbIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHS 3JIeMEHTOB, 0OpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHUS pPEaKUUW pa3IHUUHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIMii HOHHOTO OOMEHa, YYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMU UAYT 10 KOHIIA;



cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKIAAIOIINE
KAueCTBEHHBIM COCTaB pa3UYHBIX HEOPraHWYECKUX BEIIECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3IMYHBIX (AaKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKHE IMPOIIECCHI,
JIekKaIMEe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIMIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C HCIOJIb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Js BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
pU XUMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakurud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKOU
MOCy/IOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpallIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WMHCTPYKLUMSAMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEePOKCHAa BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpEJENeHNEe Cpeabl pPacCTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX ()aKTOPOB Ha CKOPOCTh XUMHYECKOW pEeaKIvu,
peakiu MOHHOTO OOMEHAa, KAayeCTBEHHBbIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XHUMHYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIH, IHTepHeT 1 ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtOAaTh  TpaBWJa  SKOJOTHMYECKU
11e71eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJIIX
COXpPAHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOIHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHCTBUS HA KUBBIE OPTAHU3MBI OINPEICIIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, mosicHATP Ha mnpuMepax cHocoObl YMEHBUIEHUS U
MPEIOTBPAICHUS UX BPEHOTO BO3/ICHCTBHUS HA OPraHU3M Y€JIOBEKaA;

JUIs1 O0YYaroIUXCsl ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHUYECKUX SIBIICHUU;

JUISL CHENBIX W CHA0OBHOAIIAX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nms 3amucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Konu4yectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHbIE YrIeBOAOPOABI — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cnuprel. ®enon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. . |
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1




Hroro no pazgeny

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

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/ P Konrpoubnbie IIpakruyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Merainsl 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
’ BEIIECTB
Uroro no pazgeny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4eckor XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coenunenniit A. M. byrieposa, eé
OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o knaccudukanuu
opraHuveckux Beuiects. HomeHkmatypa
(cucremMaTuyeckasi) U TpPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKHUX BCUICCTB

AIKaHBI: cOCTaB U CTpPOCHHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenire
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJCH " HOPONUJICH — HpOCTCf/'IHJHC
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilonyuenue
JTUJICHA U U3y4EHHE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunOyranuen-1,3. [onydyenue
CUHTETHYECKOTO KaydyKa U PE3UHBI




AJIKHMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

11 Brruucnenus no ypaBHEHUIO XUMHYECKOU
peakuuun

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHOB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIEKALIUX K pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ras3el, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTneBoaopoab»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
M€TaHoI U 3TaHoi. BoropoaHas cBs3b

13 MHoOroaroMHble CIUPTHI: STHUICHIINKOJIb U
[JIMLEPUH

19 DeHOIT: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
Y XUMUYECKHUE CBOWCTBA, MPUMEHEHHE

20 Anpaerunsl: GopManbaeTu U
aneTranbAerul. AueToH

)1 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE
KHUCJIOThI: MypaBbUHAs U YKCYCHas

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaSI H OJICMHOBAs KHMCJIOTHI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX

23
KHCIOT. Mblj1a Kak COJIM BBICIINX
KapOOHOBBIX KHCJIOT, UX MOIOIIEe IeHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

24 KapOOHOBBIX KUCJIOT. 'MAPOIIN3 CIOKHBIX
a¢upoB

25 Kupsr: runponus, NpuMEeHEHHE,
OMOJIOTHYECKast POJIb KHUPOB
VYrneBoabl: cocTaB, KiaccupUKaIus.

26 Baxneiiive npencTaBuTeNun: ri0K03a,
¢bpyxTO3a, caxaposa

7 Kpaxman u nemirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

28 «Kucnopoaconepskaiiyue opraHu4ecKue
COETUHEHUS»

29 AMWHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

30 OpraHUYECKUE COCANHEHUS, UX
Ouosnorudeckoe 3HadeHue. [lentuabt

a1 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS

1 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COSUHEHUN

133 OCHOBHBIE METO/IbI CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COCAUHEHUMN.




[TnacTmaccel, Kayuyyku, BOJIOKHA

34 PesepBHbIil ypok

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN IIEeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnyeckuii 3akoH u [lepuoauueckas
cucTeMa XUMMUYECKuX annemeHToB /1. .
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XMMHYECKUX JJIEMEHTOB U UX
COCIMHEHMH 110 IPYIIIaM U IIEPUOJIAM.

CrpoeHue BemiecTBa. XuMU4ecKast CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBsI3U. BogoponHas cBsi3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCHICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCTBa B pacTBOpC

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeANHEHUN. [ 'eHeTnyeckas
CBA3b HEOPraHUYECKUX BELIECTB, PA3JIMYHbBIX
KJIacCOB

Knaccudukamnms XuMuaeckux peakiuii B




HEOPraHU4YECKON ¥ OPraHu4eCKON XUMHH.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakin. PakTopbl, BIUSAIONINE HA
CKOpPOCTb peakluu
OO6parumbie peakini. XUMHUYECKOE
paBHOBECHE

10

11

12

[IpakTnueckas padora Ne 1. «BnusiHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnexTponutuyeckas auccoruanus. [lonstue
0 BojiopoaHOM mokazarene (pH) pactopa.
Peakiiuu nonHoro oOMeHa.

FI/I,Z[pOJ'II/B OpTaHUYC€CKUX U HECOPTraHNUYCCKUX
BCIICCTB

13

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anexTponnse
pacIuiaBoB U pacTBOPOB COJIEN

14

15

16

Kontponbnas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

Mertainnsl, ux nonoxkenue B [lepuoamueckoit
CHUCTEME XMMHUYECKUX 3yemMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
MeTayioB. CIoCcOOBI MOTYYCHHSI METAJIOB.

CraBbl METAILIIOB. 3JICKTp0XHMH‘-I€CKHﬁ pAax
HaHpH)KeHHfI METAJ1lJIOB




17

XUMHYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, KaJabluid, MarHui,
ATIOMUHUNA) U UX COCTUHEHUN

XUMHYECKHE CBOMCTBA XPOMA, MEAU U UX
COEJIMHEHU

18

19

XuMU4YecKre CBOMCTBA IUHKA, MEIU U UX
COCIMHEHHUH

XHUMHYECKHE CBOMCTBA XpOMa, JKelle3a U X
COCTUHEHUN

20

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertannen»"

21

HeMeTaJ'IJ'II)I, HUX ITOJOXKECHUEC B
[Tepuoanyueckoil cucreMe XUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB.
®u3nYECKUe CBOMCTBA HEMETAIIIIOB.
ANIOTponus HEMETaJIOB (Ha IpuMepe
KHCIIopoJia, cephl, hocdopa u yrieposaa)

22

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

23

24

XuMHuuyecKkue CBOCTBa a3oTa, Gpochopa u ux
COETUHEHUN

XUMHUYECKUE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHUN

25

O000I1IIeHNE U CUCTEMATHU3AIINS 3HAHUH 110
TEMEC ((HeMeTaJTJTBI)). BI)I'-II/ICJ'IGHI/ISI 10
ypaBHeHI/ISIM XUMHUYCCKUX peaKI_[I/Iﬁ nu




TEPMOXUMHUYCCKUC paCLIéTBI

[TpakTuyeckas padora Ne 3. «Pemenune

26 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 1
"Hemeramnsl"»
KonrponsHas padora mo remam «MeTamibhy

27 u «Hemeramnsny/Beepoccuiickas 1
npoBepouHas paboTa

)3 Heopranuueckue u opraHnyecKue KUciaoThl. |
Heopranuueckue n opraHnueckre OCHOBaHUS
AmdoTrepHble HEOPraHU4ECKue 1

29 opraHudeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUUYECKUX U OPraHMYECKUX
BELIECTB

30 Hayunble MeTo/1pl O3HAHUSA. XUMUS U |
3J10pOBbE YEJIOBEKA

31 Ponps xuMuu B 00ecrieueHnH dKOIOTHUECKOM, |
SHEPreTUYECKO U MUILEBON 0€30acHOCTH
IIpencraBnenus o0 0OIMMX HAYYHBIX

32 IIPUHLUIIAX IIPOMBIIUIEHHOTO MTOIY4YEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 PesepBHBIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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