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MOSCHUTEJBbHASA 3AIINCKA
[IporpammMa 10O XUMHUKM Ha YpPOBHE CpEAHEro oO0Iero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanpbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06



obOpazoBanuu B Poccuiickoit ®Deneparuny», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
deneparbHON  00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO O00IIero o0pa3oBaHUS
(®OIT  COO), npencraBaeHHbIx B DenepaibHOM  TOCYAapPCTBEHHOM
obOpazoBarensHOM cTaHmapre COO, ¢ yuérom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeaMera «XuUMHUs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanuu, pean3yoNMX OCHOBHbIE 00pa30BaTelbHbIE TPOrPAMMbI, U OCHOBHBIX
nojoxxeHut «Ctparerun pa3BuTus BocnuTaHus B Poccuiickoit depepanun Ha
nepuon 110 2025 roga» (Pacnopspkenue [paButensctBa PO ot 29.05. 2015 Ne 996
-p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MporpaMMbl MO XUMHH, K OMNPEACIICHUIO
oO1ielt cTtpareruu 0oO0y4eHHs, BOCIUTAHUSI U Pa3BUTUS O0YUaIOIIUXCS CPEACTBAMU
yueOHoro npeameta «Xumusi» s 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
KoHnentyanbHble MojoxkeHuss ®I'OC COO o B3auMoOOyCIOBICHHOCTH IIEJCH,
COJICpKaHMsl, PE3yJbTaTOB OOYy4YeHHUs] U TPeOOBaHUN K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
o01reo0pa3oBaTeNbHON  OpraHu3allid, SBJSETCS HEOThEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKWAT 3aBEPIIAIOIIMM 3TallOM peald3aluud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUYEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHUCTEME XUMHUYECKOTO OOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIOBEKa, a TAaK)Ke IKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO
U OpUpOAHOM cpene. Peanusyercss xumuueckoe oOpazoBaHHME OOydaroluXcsl Ha
YpOBHE cCpeaHero oOmiero oo0pa3oBaHUs CpEACTBAMH y4eOHOro MpeameTa
«XuMUs», COAECPKAHUE U MOCTPOEHUE KOTOPOTO OMNPENENICHbl B MPOTpaMMe MO
XUMUU C YUETOM CTICIM(PUKUA HAYKH XUMHH, €€ 3HaYCHUS B TIO3HAHUU TIPUPOJIBI U B
MaTepHaIbHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIUX IeJei M TMPUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK dJIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAayK MIpacT 0CoOYyI0 poib B
COBPEMEHHOW IMBWJIM3AIMU, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (DOPMUPOBAHKE PAIIMOHATBFHOTO HAYYHOTO MBIIIICHUS, B
CO3JaHME IIEJIOCTHOTO TPEJCTaBICHUS 00 OKpYyXarolmleM MHUpE KaK O €IUHCTBE
MPUPOJIBI M YEJIOBEKA, KOTOpoe (popMHUpyeTCs B XMMHHM Ha OCHOBE MOHHMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOMIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSIZH MEXITY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHSI.

TecHO B3aMMOJACHCTBYSI C IPYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHUS CTalia
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIICIIIHOTO
TpyJa ¥ >KM3HM KaxXjaoro wieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak HaykKa



CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HAIpaBJI€HAa HA pEIICHHE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS 4YEJIOBEUECTBA - CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBeTcTBHHM ¢ OOMUMH LEMSIMH W TMPHHIMIIAMUA CPEAHETO OOIIEero
oOpazoBanus conepkanue mpeamera «Xumus» (10-11 kmaccel, 6a30BbIil YPOBEHb
U3Y4YEeHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOJAUMYIO UM JUIsl  BBIPAOOTKM  MHPOBO33PEHUECKHX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, HPOJOJIKEHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBngiomUMU  TpeAMeTa «XUMHUS» SBISIOTCA  0a30BbIE  KYypChl -
«Opranuyeckas xumusi» M «OOmass U HEOpPraHWyecKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: cUCTEMa
3HAHUW MO HEOPTraHUYECKOW XMMHUU (C BKJIIOYEHUEM 3HAHUUN W3 OOIIEH XUMUU) U
opranndeckon xumnu. OOpMHUpPOBAHME NAHHOW CUCTEMBI 3HAHWWA NPHU WU3YYECHHH
npeaMera  00ECIeYyMBAaeT BO3MOXHOCTb PAacCCMOTPEHHUS BCEr0 MHOroo0Opasus
BEIIECTB HA OCHOBE OOLINX MOHSTHUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa conepkaHusi KypcoB - «Opranuyeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c(HOpPMHUPOBAHA B MPOrpaMMe MO XUMUU Ha OCHOBE
CUCTEMHOT0 TMOJXO0Jla K U3YYEHHIO Y4YeOHOro Marepuasa H 0O0YCIOBJIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Ppa3BUTHEM  3HAHMA  HA  OMNpENeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypc€ OpraHMYeCKOW XHMHM BEIECTBa
paccMaTpHUBAIOTCSI HAa YPOBHE KIACCUYECKONM TEOPHHM CTPOCHUSI OpPraHUYECKUX
COCIMHEHHUW, a TaKKe Ha YPOBHE CTEPEOXMMHYECKUX M  DIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHuu BemiecTB. (CBeneHHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAaX JAlOTCA B Pa3BUTUU - OT YIJIEBOJOPOAOB JI0 CIOXKHBIX OMOJOTHYECKH
AKTUBHBIX COCIMHEHHM. B Kypce OpraHM4eCKOM XWUMHUHU IIOJIYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs MEPBOHAYAIIbHBIC
MPEICTABICHUS] O XMMUYECKOW CBSA3M, KJIACCU(DPUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHus B MHpeamere «XuMmus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl H3Y4YEHHBIH Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
TEOPETUYECKU MaTepuall U (PaKTOJIOTMYECKHME CBEICHHUS O BEIIeCTBaX M
XUMHUUYECKON peakuuu. Tak, B 4acCTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMHsD» OOyYarolUMCsl TPEAOCTaBISETCS] BO3MOXHOCTH OCO3HaTh 3HAUYEHHUE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJIOJIOTUYECKUX MO3UIIHM,
riyoke TMOHSTh HUCTOPUYECKOE HW3MEHEHHEe (QYHKIMI »TOro 3akoHa - OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucreMa 3HaHUK O BaXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M NMPUMEHEHUH, a TAKKE O XUMUYECKUX PEaKIUsAX, UX CYIIHOCTH U



3aKOHOMEPHOCTAX MPOTEKaHWsi JjomnojHserca B kKypcax 10 um 11 xiaccos
AJIEMEHTaMH COJICpKaHUS, HMEIOIIMMHU KYJIbTYpPOJOTHUYECKUH U MPHUKIATHOU
XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3AUMOCBSI3U XUMUU C APYTUMHU
HayKaMH, pacKphIBAIOT €€ POJib B MTO3HABATEILHON U MPAKTUUYECKOUN eI TEIbHOCTH
YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBaXXEHHUS K IMPOIECCY TBOPYECTBA B
00JIaCTH TEOPUU M TPAKTUYECKUX MPUIOKEHUN XUMHUHU, MMOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U IMYHOCTHO 3HAUYMMBIX MPOOJIeMax, CBI3aHHBIX
C XUMHEH, KPUTUYECKA OCMBICIIUBATh MHPOPMAIIHIO U IPUMEHSITh €€ TUTSt
MOMOJIHCHUS 3HAHUW, PEUICHUS WHTEIUICKTYAIbHBIX U
AKCIEPUMEHTAJIbHBIX MCCIIE0BATENIbCKUX 3a7ad. B 1enoM coaepkanue ydeOHOro
npeaMera  «XUMUS» JAHHOTO YPOBHSI  M3Y4YEHUS OPUEHTHUPOBAHO Ha
dbopmupoBaHrue y OOYy4YalOMMUXCSI MHUPOBO33PEHUECKOM OCHOBBI JJIsi MTOHUMAaHUS
dbunocopckux HIeH, TaKMX Kak: MATEpUAIbHOE E€IWHCTBO HEOPTraHUYECKOTO H
OpraHUYeCKOTr0 MHpa, OOYCIOBICHHOCTh CBOWMCTB BEILECTB HX COCTABOM H
CTPOECHHUEM, TO3HABAEMOCTb IMPUPOAHBIX SBJICHUN MyTEM SKCIEPUMEHTA U PEUICHUS
MPOTUBOPEYHI MEXKJTYy HOBBIMH (PaKkTaMU U TEOPETHUYECKUMHU TMPEINOCHLUTKAMH,
OCO3HAHHE POJIM XUMHH B PEIICHUU IKOJIOTMYECKUX MPOOJIeM, a Takke MpodiieM
cOEpeKEHUsI DPHEPTETUUECKUX PECYPCOB, CBHIPbs, CO3/IaHUSI HOBBIX TEXHOJOTHUUA M
MaTepuanoB.

B rmiane pemieHuss 3aad  BOCIMTAHMS, PAa3BUTUS U COLUATU3AIMU
OOy4JaromMxcs MPUHATHIE MPOrpaMMON MO XUMHUHM TMOAXOJAbl K OIPEIETICHHUIO
COJICp’KaHMsI W TOCTPOCHHUSI TIpeAMEeTa MpeaycMarpuBaroT (GOpPMUPOBAHUE
YHUBEPCAIbHBIX YUYECOHBIX IEUCTBUNA, UMEIOIIUX 0a30BOE 3HAUEHUE JJIs PAa3TMUYHBIX
BUJIOB JICSATEIBHOCTH: pelIeHUs NpoOsieM, I[OMCKa, aHaau3a U 00padoTKH
uHdopMaIuu, HEOOXOMUMBIX [JIi TPUOOPETEHHS OIbITa MPAKTUYECKON W
UCCIIEIOBATENbCKON NIESITEIbHOCTH, 3aHUMAIOIIE Ba)XHOE MECTO B IO3HAHUH
XUMUH.

B nmnpakTtuke mnpenojaBaHuss XMMHUU Kak Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHET0 O0IIero oopa3oBaHus, IIPH ONpeIeICHUN
COJIEPKATEIIbHOW XApAaKTEPUCTUKHU LeJIed MU3Y4YEHUs MpeAMeTa HalpaBJICHUEM
MEPBOCTENICHHOW 3HAYUMOCTH TPAJAMIIMOHHO MPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOMN
JEATEIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKH 3PEHUS TAKOW MOAXOJ K ONPENCICHHUIO LEJIEH N3y4YCeHUS
MpeMETa SIBIISIETCS BITOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU IIEISIMU HW3Y4YEHHUs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 -11 kJ1.) sBistfOTCSA:

- ¢dopMupOBaHHE CHCTEMbl XMMHUYECKMX 3HAHMM KaKk  BaKHEHIIeH
COCTAaBJIAIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOWU



JeKaT KIFOYEBbIC MOHATHS, (pyHIaMEHTaJIbHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOGHHUE $S3bIKa HAyKH, YCBOCHHE M TMOHUMAHUE CYHIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHYECKOT0 XapaKkTepa, O3HAKOMIIGHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

« (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAX MO3HAHUS
BEIICCTB W XUMHYECKUX pEaKIud, HEOOXOAMMBIX I TPHOOpETEHUS
YMEHHI OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XWMHUYCCKUX SIBICHUM,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MMOBCETHEBHOMN KU3HH,

.+  pa3BUTHE YMEHUU U CITOCOOOB JEATEIHLHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHMHYECKOTO OJKCIIEPUMEHTAa, COOJIOACHUEM  IIPaBHII
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ atum, conepskarenbHas XapaKTepUCTUKA IeJield U 3a7a4 U3ydeHHUs
MpeMeTa B MPOrpaMMe 10 XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TPUOPUTETAMH B CHCTEME CpeaHero oomiero oOpaszoBanus. CerogHs B
MPEToAaBaHNH XUMUH B OOJBIIEH CTENEHN OTAAETCS MPEANOYTCHUE MPAKTUIECKON
KOMIIOHEHTE COJAEp)KaHHS OOy4YeHHUs, OpPUEHTHUPOBAHHOW HAa TMOATOTOBKY
BBIIIYCKHMKa OOIIe00pa30BaTeIbHON OpraHU3alluy, BJIAJCIOLIET0 HE HabOpoM
3HaHWM, a (YHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMU U YMEHUAMHU
aKTUBHOTO TIOJyYCHHS 3HAHUHA ¥ IPUMEHEHUS UX B PEATbHOMN KU3HU JJIS PEIICHUS
MPAKTHYECKHX 3a7ad.

B cB3u ¢ 3TMM TpW U3yYeHUW TMpeaMeTa «XUMHS» JTOMUHUPYIOIIEe
3HAauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

ajanTtanus o0ydJaromuxcs K YCJIOBUSIM JTMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEUNIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX JKM3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX
MPUMEHEHUEM;

dbopmupoBaHue 'y OOydYalOIIUXCA  KJIIOUEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETCHIINI), WMEIOIUX YyHHUBEPCATbHOE 3HAYCHHE [JIs Pa3MYHbIX BHUIOB
NeSATEIbHOCTH: pelIeHusl npodsieM, MOoucKa, aHalu3a U 00paboTku MH(pOpMaIH,
HEOOXOJMMBIX JJIi TPHOOPETCHHS OIbITa JEATeIbHOCTH, KOTOpas 3aHUMAaeT
BKHOE MECTO B TIO3HAHWUU XUMUH, a TAKXKE JJIS OIEHKH C TO3UITHI IKOJIOTHIECKOM
0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHWMHUYECKHUX TMPOIECCOB Ha
OpraHu3M YeJIoBeKa U MPUPOIHYIO CPELy;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEHW 00YyJaroNUXCsi: CIOCOOHOCTH CaMOCTOSTENILHO MPUOOpPETaTh HOBBIC
3HAHMS 110 XUMUU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIE TEXHOJOTHH IS TIONCKA W aHalu3a Y4eOHOU u



Hay4YHO-TIOMYJISIPHON MH(OPMALIMK XUMHUYECKOTO COJIePKAHNS,

dbopMUpOBaHUE U PA3BUTHE Y 00yJAIONTUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOJIIOAaTEIFHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUH M TIPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Y OOyYalwIuxcs YOSKJAEHHOCTH B T'YMaHHUCTHYECKOM
HaIpPaBJICHHOCTH XHUMHH, €€ BaXXHOW POJIM B PEIICHUH TJ0OAIBHBIX IMPOOJIeM
PaIMOHAIBHOTO TIPUPOIOIIOIH30BAHMS, TIOTIOTHEHUS YHEPTETHUCCKUX PECYPCOB H
COXpaHEHHUSI TMPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OCEpPEKHOTO
OTHOIIEHUSI K TPHUPOJIC W CBOEMY 3/I0POBBIO, a TaKXKe MPUOOPETEHHUS OIBITA
WCIIOJIB30BaHUs TIOJYYCHHBIX 3HAHUW ISl TPUHATHS TPaAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM muiaHe cpegHero oOmero oOpa3oBaHMsS NTPEAMET «XHUMHS»
0a30BOTO ypOBHS BXOJUT B COCTaB MPEAMETHON 00jacTh «EcTecTBEeHHO-HAYYHBIC
PEIMETBD.

OO111ee Yncio 4acoB, OTBEAEHHBIX ISl U3YUYCHUS XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oo1ero oopasoBanus, coctaisieT 68 yacos: B 10 kiacce - 34 yaca (1 gac
B Heenro), B 11 kiacce - 34 gaca (1 gac B Heenio).



COJEP)KXAHUE OBYUYEHUA

10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT OopraHMYecKOM XUMHUH: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB W MaTepualoB. TeopHsi CTPOEHUS OPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHOBHbIe moniokeHus1. CTpyKTypHBIE POPMYJIbI
OpPraHWYECKUX BemecTB. ['omonorusa, wuzoMmepus. XHMHYECKas CBS3b B
OpTraHUYECKUX COCIMHEHUSX - OJIMHAPHBIC U KPATHBIE CBSI3H.

[TpencraBienue o kinaccuUKaMy OpraHudyeckux BemiecTB. HoMmeHknaTypa
OpraHUYECKUX COCAMHEHW (CUCTeMaTWyeckas) U TpPUBHAJIBHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOABI M3YYEHHs] BEUIECTB W HUX NPEBPAICHUM:
O3HaKOMJIEHHE C O0pa3llaMM OpPraHMYECKUX BELIECTB W MaTepHajlaMd Ha HX
OCHOBE, MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEILECTB, HAONIOJCHUE W
ONMCAHNE JEMOHCTPAHOHHBIX OINBITOB 0 MPEBPALIEHNUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoast

AnKaHBI: COCTaB M CTPOEHHE, TOMOJOIMYECKHMH psA. MeraH M 3TaH -
OpocTeiiline MNpPeICTaBUTENN aJKaHOB: (U3WYECKME M XHMUYECKHUE CBOMCTBa
(peakuu 3aMelIeHuss W TOPEHMs), HAXOXKJIEHWE B TMPUPOJE, MOJyYEHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTMYECKUN psil. DTUIEH U MPONWIEH -
OpocCTeIle NPEeICTaBUTENN aJKEHOB: (U3WYECKME M XHUMHUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TAJOI€HUPOBAHMS, THApPATALMU, OKHUCICHHUS H
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIIUE
XUMHUYECKHE CBOMCTBa (peakuust nonumepusanuu). [lomyueHue CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKHUH psij. ALeTUIeH
- MpPOCTEHIIMI NpeaCcTaBUTENh aJIKHWHOB: COCTaB, CTpPOCHHE, (U3MYecKue u
XUMHUYECKHE CBOWCTBA (pEaKkLMM THAPUPOBAaHHUS, TaJOr€HUPOBAHMS, THIpaTaliHy,
rOpEeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benson: cocraB, cTpoeHue, (pU3NYECKUEe M XUMUYECKHE CBOWCTBA
(peakiuu rajoreHMpoOBaHUs U HUTPOBAHUS), MOJTYYEHUE U NMPUMEHEHUe. 10.yon:
cocmae,  cmpoeHue,  (uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUSL), NOTYyYeHUue U npumeHeHue. TOKCUIHOCTh apEeHOB.



['eHeTnyeckas CBs3b MEXKAY YIJIE€BOJOPOJIAMH, MPUHALICKANUMUA K PA3IUYHBIM
KJIaccam.

[IpuponHble MCTOYHUKM yINIEBOAOPOAOB. IlpuponHslii ra3 W NOMYyTHBIE
HedTsaHble Ta3el. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTu:
NEpPeroHKa, KPEKUHI (TePMUYECKUM, KaTaIUTHUeCKui), mnuposu3. IIpoayKTel
nepepadoTKu HePTH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIH
yTOJb U MPOAYKTHI €r0 MepepadoTKU.

OKCHEepUMEHTAIBHBIE METOJbl H3y4Y€HHs BELIECTB M HX HPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3aMy IIaCTMACC, KayuyyKOB U Pe3UHbI, KoyuieKuuu «HepTo»
U «YTOJIb», MOJEIUPOBAHUE MOJIEKYJI YIJIEBOAOPOAOB U TajOr€HONPOU3BOIHBIX,
MPOBEICHUE MPAKTUYECKOW PabOThI: MOJYyUYEHUE STUJICHA U U3yUYEHUE €0 CBOMCTB.

Pacuérnblie 3anaun.

Bobluncienuss 1Mo ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOAYKTAa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

Kucnopoaconepxaiue opranuyeckue CoeJUHEHUS

[IpenenpHble OXHOATOMHBIE CHUPTBI. METaHON W DTAaHOJN: CTPOCHHE,
¢u3nueckue M XHUMHYECKHE CBOMCTBA (pEaKUMH C AaKTUBHBIMU METaJJIaMU,
raJIOr€HOBOJOPOJAaMH, TOpPEHHE), NpHUMEHEHHE. BoOIOpOAaHBIE CBSI3U MEXKAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaroMHsie COUPTHI. DTUICHTIUKOJIb U TITULEPHUH: CTPOCHHE,
¢u3nueckue ©W XUMHUYECKHE CBOMCTBAa (B3aUMOJEHCTBHE CO UICJIOYHBIMU
MeTaJUlaMH, KayeCTBEHHAas pEeaKIUsi Ha MHOroaTOMHblE cHUpThl). [lelicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIIECHTJINKOJIS.

®deHos:  CTPOEHHE MOJIEKYJIbI, PU3NYECKHE U XUMUYECKHUE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpnerugpl M kemowuvl. DopManmpaerun, aneTauplderui:  CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOMCTBA (pEakUMU OKUCIEHUS M BOCCTAHOBIICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJYyYEHHUE U IPUMEHEHUE.

OHOOCHOBHBIE Npe/iebHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHASI U YKCYyCHAsI
KHUCJIOTBHI: CTpOeHUE, (PU3nueckue U XMMHUECKHUE CBOMCTBA (CBOMCTBA, O0IIUe IS
KJIacca KUCJIOT, peakius dTepuduKaIum), morydyeHue u npumeHenue. CTeapuHoBast
U OJIEMHOBAs KUCIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

Crnoxuple 3Gupbl Kak MPOU3BOJIHBIE KapOOHOBBIX KuchoT. ['maponus
cinoxHbIX 3upoB. XKupsl. ['uapomns xxupos. [Ipumenenue xupoB. buonorudeckas
POJIb )KUPOB.

VYrneBoabl:  cocTaB, KJacCU(PUKALUS YriIeBOJOB (MOHO-, TU- U
nonrcaxapupl). I'7II0K03a - TPOCTEHIIMIT MOHOCAXapHa: OCOOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3nyeckue W XUMHYECKHME CBOMCTBa  (B3aUMOJACHCTBUE C




ruapokcugom Menu(Il), okucieHre aMMHadyHBIM PACcTBOPOM oOKcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHUE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJIE, MPUMEHEHHE,
ounonornyeckas poiib. Porocunre3. pyKTo3a KaK H30MEP TITFOKO3BI.

Kpaxman u nesmtono3a Kak npupoiHbie noiauMmepbl. CTpoeHre Kpaxmana U
nemnono3sl.  dusznyeckue W XMMHYECKHME CBOMCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJIbI M3y4Y€HHUs BEIIECTB M MX TNPEBpPAILCHUM:
NpOBEJCHUE, HAONIOICHUE W ONHCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CHOUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKHUCIEHUE 3TaHOJA
okcugom ™menu(Il)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJECHCTBUE TIJIMIIEPUHA C
ruapokcuiom meau(Il)), anpaerugoB (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcuaom wmemau(Il), B3aumMopeilcTBHE Kpaxmajia € HOIOM),
IIPOBEICHHE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHUIO XHMMHMUYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA MJIM MPOAYKTA PEAKIMM 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHudeckue coequHeHus. Puznyeckue u
XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mHpuMepe IIMLuHA). buonoruueckoe
3HAYECHUE aMUHOKHCIIOT. [lenTuasl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuunas,
BTOpPUYHAs W TpPETHYHAas CTPYKTypa OelKoB. XHMMHUYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOJbl H3Y4YEHHs BEIIECTB M HX MPEBPAILECHUM:
HaAOJIIOZICHUE U ONKCAHHUE JIEMOHCTPALIMOHHBIX OIBITOB: JCHATYypalus OCJKOB NpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHSATHUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ALMHN, CPENHSS MOJIEKYIISIpHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIWHEHUU -
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

OKCHEpUMEHTAIBHBIE METOJbl H3y4YEHHUs BELIECTB M MX MPEBPALLECHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMy MPUPOAHBIX M UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MEXIpPEeIMETHBIX CBA3EH NPU U3YYEHUU OPraHUYECKOW XMMHUU B
10 kmacce OCYyIIECTBISIETCS 4epe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TMOHITHH, SBISIOMIUXCS CHUCTEMHBIMU JUJISI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.



OOmue ecTecTBEHHO-HAYYHbBIC IOHSATHS: SIBICHUE, HAyYHBIN (DakT, rumoresa,
3aKOH, TEOpHWs, aHaJM3, CUHTE3, Kiaccu(uKalms, NepUOIMIHOCTh, HAOIIOICHHE,
U3MEpPEHUE, SKCIIEPUMEHT, MOJISIIUPOBAHUE.

dusnka: wmarepus, 9SHEpPrus, Macca, aTroM, ODIEKTPOH, MOJIEKYIa,
JHEPreTHYCCKUN YPOBEHb,  BEUIECTBO, T€JO, OO0BEM, arperaTHOe COCTOSIHUE
BEIIIECTBA, (PM3MUYCCKHE BEIIMYMHBI M SAUHUIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpTaHH3ME,
doTrocuHTE3, OMOJOTMYECKH AaKTHBHBIC BemiecTBa (OCNKH, YIICBOJBI, JKUPHI,
bepMeHThI).

[eorpadusi: MUHEpAIbl, TOPHBIE MOPOIBI, TOJE3HBIE HCKOMAEMbIE, TOTLIUBO,
pecypchl.

TexHONOTHsI: MUIIEBBIC MPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMSI,
MOOIIIUE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKHE IMPENapaThl, MaTepUAITbl U3
WCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUN d3JIeMeHT. AToM. Snpo aroma, U30TOIBI. ODJIEKTPOHHAs
00010uKa. DHEepPreTHYecKue ypoBHH, IMOJAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeieseHUs] 3JEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepnognueckuil 3akoH U llepuoanueckas cucteMa XMMUYECKHX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOINYECKOTO 3aKkoHa U [leprogmyeckoil cUCTEMBI
xuMmudeckux syemeHtoB [[. M. MenpaeneeBa ¢ COBPEMEHHOU TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUYECKHUX 3JIEMEHTOB U
oOpa3yeMbIX MMHU TMPOCTBIX W CIOXKHBIX BEIIECTB IO TPYIIaM U MEPUOJAM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BeniectBa. XHMHUYECKas CBSI3b. BUAbI XUMHUYECKOW CBA3U
(koBaJIeHTHasl HEMOJIApHAs W TOJIsIpHAs, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJCHTHOW XWUMHUYECKOW CBsi3u (OOMEHHBIA W  JOHOPHO-
akienTopHelil). BomopoaHas cBsi3b. BalleHTHOCTh. DJNEKTPOOTPULIATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJIEKYJSIPHOTO ¥ HEMOJIEKYJIIDHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTAaBa BEIECTBA. THIIbl KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTb
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.

[lonatne o aucnepcHeIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.



Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUM. Homenknatypa
HEOPTaHUYECKUX BEHIECTB. ['€HETHMYecKas CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TMYHBIM KJIacCaM.

Xumudeckas — peaknms.  Kmaccudukamus — XMMHYECKMX — peakIuidi B
HEOPTaHUYECKOM M OPraHMYECKOW XHMHHU. 3aKOH COXPAaHEHUs MacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakinu, €€ 3aBUCUMOCTbh OT paziuyHbIX (akTopoB. OOpaTHMbie
peakunu. Xumuyeckoe paBHOBecue. DakTopbl, BIMSAIONME HA COCTOSHUE
xuMu4ueckoro pasHosecus. [Ipunnnn Jle [latense.

DnektponuTuyeckas aucconuanusi. CHiibHbIE U cliadble AIeKTpoauThl. Cpena
BOJIHBIX PacCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOABl HM3YUYEHHSI BEIIECTB M WX MPEBPALICHUN:
neMoHcTpauus tabnui «llepuonnueckas cucremMa XxumMudeckux siaemeHToB [l U.
MenpeneeBay, U3ydeHUE MOJENIEH KPUCTAUIMUECKUX PEIIETOK, HAOII0JIEHuE |
ONKCAHHUE JIEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TEPOKCHIA
BOJIOPOJAa B MPUCYTCTBUM KATAIU3aTOPA, ONPEACICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHMBEPCAJIBHOTO HHJMKATOpa, pPEaKUMd HOHHOTO OOMEHa),
MPOBEICHHUE MPAKTUUECKOU paboThl «BiusHue paznudHbIX (GaKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUN.

Pacuérnbie 3agaun.

Pacuétel 1O ypaBHEHUSIM XUMHUYECKMX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, pACUETHI C UCIIOIB30BAHUEM MOHSATHS «MACCOBas 10
BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramner. Ilomoxenne HemetammoB B I[lepuoamueckoit  cucreme
xumuueckux ayemeHtoB JI. M. MenaeneeBa U 0COOEHHOCTH CTPOCHHUSI aTOMOB.
du3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPOIHUS HEMETaUIoB (Ha MpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yriaepoma W KpeMHHMs)) M HMX  COEAMHEHUM  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenne mertamioB B llepuoanueckor cucreMe XUMHUYECKHX
anemerToB [[. 1. MenneneeBa. OcOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtayyioB. OOmue ¢uznueckue cBoicTBa meTamuioB. CIUiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKHAN PSAJT HATIPSYKEHUN METaJUIOB.

XUMHUUYECKHE CBOMCTBA BaKHEWINIMX METAUIOB (HATPUM, Kajauil, KaJbIIUM,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUMH.

OO6mue crocoObl moayueHuss mMetamioB. [IpuMeHeHne meTamioB B ObITY U



TEXHUKE.

OKCIEpUMEHTAIbHBIE METOABl HW3YYEHHs] BEUIECTB W WX MPEBPAICHUN:
M3YYEHHE KOJUICKIMH «MeTamibl U CIUIaBb», OOpa3llOB HEMETAJIOB, PEIICHUE
DKCIIEPUMEHTATBHBIX 3a/lad, HAOIIOJCHUE ¥ OINHUCAaHWE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE pEeaKI[Mi Ha KATUOHBI METAJUIOB).

Pacuérurle 3amaun.

Pacuéter mMaccel BemecTBa win 00BbEMaA Ta30B MO M3BECTHOMY KOJHUYECTBY
BEILIECTBA, MAacce€ WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMM BEIECTB,
pacy€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIA OJHO
13 BEUIECTB UMEET IPUMECH.

XHUMHUA U KU3Hb

Ponp xumum B 00eCiEYEHUH 3KOJIOTMYECKOU, PHEPreTHUUECKON U MUIIEBON
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [IOHSATHE O Hay4YHBIX METOJaX TMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUNAX [POMBIIIICHHOTO
MOJy4YECHUS BaXKHEHIINX BEIICCTB.

UenoBek B MHUPE BEIIECTB M MATEPHUAIOB: BAXHEUIIHNE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MAaTEpHUANIbl, KpacKHh, CTEKIO, KepamuKa,
MaTepualbl g SJEKTPOHUKU, HAHOMATEpHUaJbl, OPTAHUYECKUE U MHUHEPAIbHBIC
ya00peHus.

XUMHST ¥ 30POBbE YEJIOBEKA: MpPaBWJIA HMCHOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 6€30MacCHOr0 UCIOIb30BaHUs MPEMApaTOB OBITOBOM XUMUU B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanmuzanusi  MEXINpPEIMETHBIX  CBSI3€M  TMpU  HM3y4YeHUU  OOmed U
HEOpPraHU4eCcKor XuMHM B 11 Kitacce OCyIlIECTBISIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHH, TakKk ¢ TIOHSATUN, SBISIOMIUXCS
CHUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1mue ecTecCTBEHHO-HAyUYHbIE MOHATHS: HAYYHBIM (DaKT, TUIoTe3a, 3aKoH,
TEOpUs, aHaldu3, CHUHTE3, Kiaccu(ukauus, TMNEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusukKa: MaTepus, JHEPrus, Macca, aToM, 3JIEKTPOH, ITPOTOH, HEUTPOH, MOH,
W30TOI, PaJAUOAKTUBHOCTh, MOJIEKYJIA, SJHEPTETUYECKUN YPOBEHbD, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3MUECKHE BEIMYUHBI U CAMHHIIBI UX
M3MEpPEHUSI, CKOPOCTh.

buonorusi:  kieTka, opraHusm, 3KocucteMa, ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIBI, TIOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,

PECYPCHI.



TexHonorus: XUMHUYECKas IMPOMBIIIJICHHOCTb, MCTAJLIIYypPIruia, IMPOU3BOACTBO
CTPOUTCIIBHBIX MATCPUAJIOB, CEIBbCKOXO03SMCTBECHHOE IMIPONU3BOACTBO, IIMIICBAs
IMPOMBIIIJICHHOCTD, CI)apMaI_ICBTI/I‘-IeCKaSI IMPOMBIINIJICHHOCTD, IMpOMU3BOACTBO
KOCMCTHYCCKHX IIPCIapaTroB, IPOHU3BOACTBO KOHCTPYKIMOHHBIX MATCPHUAJIOB,
QJICKTPOHHAA IPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OoOydJaromuMHUCsl TPOTpaMM  CpPeAHEero o0mero o0pa3oBaHus (JIMYHOCTHBIM,
METamnpeMETHBIM W  TpeIMETHbIM). HaydHO-MeTOIWYeCKOW OCHOBOW IS
pa3paboTKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CPEIHEro OOIIero
00pa30BaHMUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBeTCTBHHM C CHCTEMHO-AEATEIbHOCTHBIM TIOJXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NpeaMera «XUMHS» Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISAIOLINUE!

OCO3HAaHHE OOYYAIOIIUMHUCSI POCCUMCKON TPaKTAHCKOM HIACHTUYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CaMOOIIPEICTICHHIO;

HAJIMYMEe MOTHBAILIMU K 00y4EHUIO;

LIEJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUI JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMK 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYaroIIMXCsi PYKOBOJCTBOBATHCS B CBOECH
JESITEIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU yCTAHOBKAMHU, MPHUCYIIMMH IIEITOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJINYMe MPAaBOCO3HAHMSI SKOJOTUUECKON KYJIbTYPbl U CIOCOOHOCTH CTaBHUTh
IIEJIN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pE3ylbTaThl OCBOGHUS MpeaMeTa «XHWMHS» TOCTUTAIOTCS B
€IMHCTBE Yy4eOHOW ¥ BOCMUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HJlealaMH POCCUHCKOrO TpaXkIaHCKOro oOIIecTBa, MPHUHATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBUJaMH  TOBEICHHs,  CIIOCOOCTBYIOIIMMH  Ipolieccam
CaMOIIO3HAHUS, CaMOPAa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTU
00yyJarommxcs.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHUS»  OTPaKaIOT
c(OPMHUPOBAHHOCTh OIBITA TIO3HABATEILHOW M TIPAKTUYECKON JeATEITHLHOCTH
oOydaromuxcst Mo peaanu3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
JaCTH:

1) rpaxaaHCKOro BOCIIMTAHUSI:

OCO3HaHUsI 00YYaAIOUIMMUCS CBOMX KOHCTHTYIIMOHHBIX MpaB M 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOMOPSJIKY;

NPEICTABICHUS O COIHUANBHBIX HOpPMax H TIPaBWIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOH TBOPUYECKOH JEATEIBHOCTH TMpPU CO3JaHUU



y4eOHBIX MPOEKTOB, PEUICHUH y4eOHBIX M TMO3HABATEIbHBIX 3a7a4, BBHIINOIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaThb W MPUHUMATh MOTHUBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI JIPYTUX MPU aHAIU3€ Pa3IUYHbIX BUAOB YUEOHOU NEATEIbHOCTH;

2) MATPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOLIEHUSI K MCTOPUYECKOMY M HAyYHOMY HACIIEIHUIO
OTEUECTBEHHOU XUMUMU;

YBOXEHHUsSI K MPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUMEHEHUSI XUMUHU, OCO3HAHHUSA TOTO, YTO JOCTUIKEHUS HAyKU €CTh PE3yJIbTaT
JUIMTENIbHBIX ~ HAONIOJCHUM, KPOMOTIUBBIX  HAKCIEPUMEHTAJIbHBIX  TOHUCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

MHTEpEca W I[I03HABATEJIbHBIX MOTHBOB B IOJYYEHHU M TMOCIEAYIOIIEM
aHanu3e MHGOPMAIMK O NEPEIOBbIX JOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOU
XUMUH;

3) MYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OLIEHWBATHh CUTyalluH, CBA3aHHBIE C XMMHUYECKUMU SIBICHUSMH,
Y NPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE INOBEACHUE W IOCTYNKM CBOMX TOBApHILEH C
NO3ULMIA HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAaHUE ITOCIEICTBHM 3THX
MOCTYTIKOB;

4) cdopmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHUsl LIEHHOCTEW 310poBOro u Oe3omacHoro oOpa3a KHU3HH,
HEOOXOUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DHU3HUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coONIO/IeHNs TpaBuUi 0e30macHOro oOpallleHHs C BEUIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHUMAaHUS LEHHOCTWM TMPAaBWJl HHJIMBHIYAJIBHOTO M  KOJUIEKTUBHOI'O
0€30IacHOT0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIIMX 30POBBIO U JKU3HU JIFOJIEH;

OCO3HaHMs MOCJIEICTBUA M HENPUITHS BPEAHBIX MPUBBIUEK (YNOTpeOseHus
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) TpyaoBOro BOCHUTAHMA:

KOMMYHHKaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-MCCJIEeI0BaTEIbCKON
JEeSTeTbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPUYECKOW W  JPYrUX BHIAX
NEeSTEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIICHHMM MPaKTUYECKUX 3ajad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUEHHUIO NMpodeccuil pa3aIudyHoOro pojaa, B TOM
YlCJie Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAaHUI M0 XUMUU;



YBaXXEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUAYAJBLHON TPAECKTOPHUU
oOpasoBanmsi, Oymaymied mpodeccun W peanu3arii COOCTBEHHBIX >KHU3HECHHBIX
IJJAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JIOrHYeCKOro BOCIIMTAHMUS:

HKOJIOTUYECKU I€JIECO00Pa3HOr0 OTHOMICHHS K TPUPOJAE, KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUA TJO00AJBHOTO XapaKTepa SKOJOTHYECKHX Mpo0sieM, BIUSHUS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COUUANBHOM CPENbL;

OCO3HaHUS HEOOXOJIMMOCTH UCIOJIb30BaHUSI JOCTHXKEHUW XUMHUHU IS
peLIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOAOTIOJIB30BAHHS;

AKTUBHOTO HENPUATUS JICWUCTBUM, MPUHOCIIIUX BpPEd  OKpYKaKOIIEH
MPUPOJHON Cpele, YMEHHUs MPOTHO3HPOBATh HEOJIArONMPUATHBIE SKOJIOTHYECKHUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUI U NMPEAOTBpALIATh UX;

HaJW4Usl Pa3BUTOTO HKOJOTHUYECKOTO MBIIUICHUS, SKOJOTHUECKON KYIbTYpHI,
ombITa NEATEIbHOCTH JKOJIOTUYECKOU HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJACTBOBATbCSI MMHU B TO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMAIBHOU
IOPAaKTHKE, CIIOCOOHOCTM W YMEHHS aKTUBHO NPOTHUBOCTOSTH HJICOJIOTUU
xemodoouu;

7) MEeHHOCTH HAYYHOI'O MO3HAHUS:

c()OPMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeIUPUKH XUMHH KaK HAayKH, OCO3HaHHS €€ poiu B
GbopMHpPOBAaHMY PAIIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IE€JI0CTHOTO
MPEACTABICHHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE IMPHUPOABI M YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHUuH Mpo0JieM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B  OCO0OM 3HAYMMOCTH XHMHH JUIsI  COBPEMEHHOM
UUMBWIM3alUK: B €€ TYMaHUCTUYECKON HANpaBICHHOCTH M BaXXHOM pOJM B
CO3JaHUU HOBOW 0a3bl MaTepUaIbHON KYJNbTYpPhI, PEHIEHUH TJI00ANBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA - CHIPHEBOM, DHEPreTUYECKOM, IHUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, 00ECNEYEHUH YCIIOBHIMA
YCHEUIHOTO TPY/la ¥ SKOJOTHYECKH KOM(POPTHOM KM3HU KaXKJI0TO YJieHa 00I1eCTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: IIOHUMAHUS CYLIIHOCTH METOJOB
MO3HAHUs, MCMOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JUIsl aHaIU3a U OOBACHEHMS SIBIICHUN OKPYXKAIOIIEro MUpa U
MIPOUCXO/ISIINX B HEM U3MEHEHHM, YMEHHUS JieiaTh 000CHOBAHHBIE 3aKITIOUEHUS HA
OCHOBE Hay4YHbIX (DaKTOB U HUMEKOIIMXCA JaHHBIX C TIICJIbI0 TIOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJb30BaTh XUMHUYECKUE 3HAHUS JUIS
penieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATEIbCKON 1EATEbHOCTH;

TOTOBHOCTM M  CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHHUIO H
caM0o00pa30BaHUI0, K AKTHUBHOMY TIOJYYEHHIO HOBBIX 3HaHUM 10 XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTAMH;

MHTEpeca K OCOOEHHOCTSIM TpyJZla B pa3lIMYHBIX cdepax mpodheccruoHaTbHOU
NEeATENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHUS y4eOHOTO MpeaMera «XWMHEs Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE  JJI1  (OPMUpOBAHUS  MHPOBO33PECHHS  00yJarOmIuxcs
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHbIC) OOIICHAYYHBbIE MOHSATHUS, OTPaKarollue
[IEJIOCTHOCTh HAy4YHOM KAapTUHBI MHUpa M CHenupUKy METOJ0B IMO3HAHUA,
HCITOJI3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, DHEPTHs, SIBJICHHE,
MPOIIeCC, CUCTEMA, HayIHBIA (haKT, IPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, KCCIEI0BaHNE, HAOTIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJIbHbIC yueOHBbIC JEHCTBUA (MTO3HABATENbHbIE, KOMMYHUKATHUBHBIC,

PEryJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
IPAaMOTHOCTH M COITMATLHON KOMIIETEHITUN 00 yJarOIINXCS;
CIIOCOOHOCTH 00yYaroIIMXCs UCII0JIb30BaTh OCBOEHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHHUBEPCAJIbHBIE y4eOHBIC
JEUCTBHUS B IIO3HABATEIILHOW U COLMAIIBHON IIPAKTHKE.

MeramnpeaMeTHbIE PE3yJIbTaTbl OTPAXarOT OBJIAJICHUE YHUBEPCAIbHBIMU
Y4eOHBIMU  TMO3HABATEJIHHBIMU, KOMMYHUKATUBHBIMH U  PETYJISATUBHBIMU
JNEUCTBUSIMU.

OBaanenne YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEIbHbIMHU
NEeHCTBUAMM:

8) 0a3oBbIe JIOTHYECKHE AeiiCTBUSL:

CaMOCTOATENbHO  (OpMYyJIUpOBaTh W AKTyaJlU3upoBaTh  Mpoliemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LENN ACATEIBbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTH C MIOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUK TNPUEMBI JIOTUYECKOTO MBIIUICHUS -
BBIJICJIATh XapaKTEPHbIE MPU3HAKKA TMOHSATUM M yCTAHABIMBATh MX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE MOHATUS JJIi OOBSICHEHHS OTICIBHBIX (DaKTOB M
SIBJICHUIM;

BHIOMPATh OCHOBAHHMS W KPUTEpUU HJs KiIacCU(PUKAIMK BEUIECTB W
XUMHUYECKUX PEaKIIUM;



yCTaHaBIMBAaTh MPUYMHHO-CIECJICTBEHHBIE CBSI3M MEXIYy H3y4aeMbIMU
ABJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXAeHus (MHAyKTUBHBIC, JEIyKTHBHBIC, IO
AHAJOrUM), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOPEYHS B PacCMaTPUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BBIBOJbI U 3aKIIIOUCHUS;

IPUMEHATh B IPOLECCE MO3HAHUSA, UCIIOJIb3YEMbIE B XUMHUHM CUMBOJIMYECKHUE
(3HAKOBBIE) MOJENH, IPEOOPA30BBIBATh MOJEIBHBIE IPEICTABICHUS - XUMUYECKUI
3HaK (CMMBOJ) 3JIEMEHTa, XUMU4ecKas (opMyJia, ypaBHEHHUE XUMHUECKON PEeaKIiu
- TIpU pELICHUH y4eOHBIX IMO3HABATEIbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHBIE MOJICIbHBIC MPEACTABICHUS Ul BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUECKHUX PEAKIIHI.

9) 6a30BbIe HCC/Ie0BATEIbCKHE ICHCTBUS:

BJIQJIETh OCHOBAMHM METOJOB HAYYHOTO MO3HAHUS BELIECTB M XMMHYECKHUX
peaKkuuit;

(opMyIUpOBAThH LIETU U 33]1a4M HCCIEA0BAaHNUS, UCIIOJIb30BATh TOCTABICHHBIE
U CaMOCTOSTENBbHO C(OPMYIMpPOBAaHHBIE BONPOCHI B KauyeCTBE WHCTPyMEHTa
MO3HAHUSI U OCHOBBI JJI1 (POPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHHUIA;

BJA/IeTh HAaBBIKAMH CAMOCTOSATEIBHOTO IUIAHMPOBAHUS U IPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEpPIICHCTBOBATh YMEHMsI HAONIOAATh 32 XOJOM
Ipouecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpMyJIHUpOBATH
000011I€HHs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIIEI0BAHNUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKON HCCIEI0BATENbCKOW M MPOCKTHOU
JESITeIbHOCTH, TPOSIBISTh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB pEIIeHUs] TMPAKTHUYECKUX 3aJay, MPUMEHEHHUIO0 pPa3IN4HbIX
METO/I0B IMO3HAHMUSI.

10) pa6ora c nndopmanueii:

OPUEHTHPOBATbCS B pPa3IMYHBIX MCTOYHHUKAX HHpoOpManuu (Hay4dHO-
HOMyJIApHasl JIUTEpaTypa XUMHUYECKOTO COJEpXKaHHUs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTEepHETa), aHAaIM3UpOBaTh MHPOPMALMIO Pa3IUYHbIX BUIOB M (Hopm
pe/ICTaBJICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEMPOTHUBOPEYUBOCTH;

(GopMyTUpPOBATh 3aMpPOCHl U MPUMEHATh PA3IUYHBIE METOAbl IPU MOUCKE U
orbope wuH(poOpMaIMK, HEOOXOMUMOW JJIS BBITOJHEHHS Y4YEOHBIX 3ajad
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaNbHYI0  (opMy  MpeacTaBiICHUS
uH(popmaiuu (cxeMsbl, rpaduKu, TuarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTHE);



UCIOJb30BaTh HAy4yHBIM SI3bIK B KayecTBE CpeAcTBa MNpu paboTe cC
XUMHUYECKON HWH(pOpMaluen: TMPUMEHATh MeEXNpeaMeTHble ((usnueckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMyIIbI, a00peBUATYpPbI, HOMEHKIIATYPY:;

UCIOJb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPENICTBA
HarJIsAHOCTH.

OBi1aieHHe YHHBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUAMMU:

3aJ1aBaTh BOMPOCHI IO CYILECTBY OOCYX AaeMON TEMBbI B XOJ€E Iuajiora u/muiu
IUCKYCCUM,  BBICKa3bIBaTh  WJEH, (POPMYIHpPOBATH CBOM  MPEIIIOKCHHS
OTHOCUTEJILHO BBIITOJIHEHUS MPEIJIOKEHHOH 3a/1a4u;

BBICTYIIaTh C IIPE3EHTAllMEed pe3yJbTaTOB I103HABATEIBHOM JESITEIBHOCTH,
HOJyYEHHBIX CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHUKAMU IPHU BBINIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO HMCCIEJOBAaHUIO CBOWCTB
M3Y4aeMbIX BEUIECTB, pealM3alMy Y4eOHOro NMpOoeKTa U (POPMYIHPOBATH BBIBOJIbI
M0 pe3yjbTaTaM IPOBEAEHHBIX MCCIECJOBAHUN NMYTEM COIVIACOBAHMS TO3HMIIMI B
X0J1e 00CyXk/1eHHUs 1 0OMEHa MHEHUSIMH.

OBiaieHue YHMBEPCAJIBHBIMH PeryISTHBHBIMH ACHCTBUAMMU:

CaMOCTOSITEJIBHO IUIAHMPOBATh M OCYLIECTBIISITH CBOI I03HABATEIBHYIO
IESATENIBHOCTh, ONpeneNsisi €€ Leau W 3a7Jadd, KOHTPOJMPOBaTb M IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpEUlaraéMblii  alropuT™M JEUCTBUM IMpU
BBIMIOJJHEHUHM YYEOHBIX M HUCCIENOBATENbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBIA CIMOCOO HX peIIeHUus C YYETOM IOJYYEHHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMHUUYECKUX PEAKLIMSIX;

OCYILECTBIISATE CAMOKOHTPOJIb CBOEH JEATENILHOCTH Ha OCHOBE CaMOAHAIN3a U
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenMerHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMHS»
OTPAXKAIOT:

chOPMUPOBAHHOCTh  MPEJACTABICHUNH O XUMHUYECKOW  COCTaBJISIFOIIEH
€CTeCTBEHHO-HAyYHOU KapTHUHBI MHpaA, POJU XUMHUU B TIO3HAHUHU SIBIICHUM
OpUpoOabl, B (HOPMUPOBAHUM  MBIIUICHUS W KYJbTYpPbl  JUYHOCTH, €&
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHHS TPAKTUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO U MPUPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTMOJIATalOMINE TOHATUA (XMMHYECKUWA DBJIEMEHT, aTOM, BJIEKTPOHHAas
0001109Ka aTomMa, MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas Qopmyia (pa3BEpHyTas U COKpalll€HHAas), MOJIb, MOJISpHas



Macca, MOJISIpHBIH OOBEM, YIJIEPOAHBIM CKelleT, (yHKIMOHAlbHas TpYIINa,
paauKan, U30MEpHs, U30MEPbI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YTJIEBOJOPO/IBbI,
KHCIIOPOJ, ¥ a30TCOJEpIKAIIUE COCOUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJICKYJISIPHbIE COCIMHEHUS); TEOPUHM U 3aKOHBI (T€OPHUsT CTPOCHHUS
opranuveckux BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMUS,
Jexale B OCHOBE IMOHUMAHUS TMPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (AKTOJOTUYECKUE CBEIACHUS O CBOWMCTBaX, COCTaBe, TOJYyYCHHH U
0€30macHOM WCTOJB30BAHUM BAKHEHIIMX OPTaHUYECKUX BEIIECTB B OBITY U
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa,

c(hOPMUPOBAHHOCTh YMEHUHN BBISBISATH XapaKTEpHbIC IMPU3HAKU TIOHSITHUH,
YCTaHaBJIMBATh MX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATUS TPHU
OMMCaHUU COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTaHUYECKUX COCAUHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCMOJIB30BaTh XWMHUYECKYIO CHUMBOJUKY IS
COCTABJICHHSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dbopMyn OpraHMYeCKMX BEIIECTB W YPAaBHEHMM XHUMHYECKUX PEaKIUM,
M3TOTaBJIMBATh MOJCIM MOJIEKYJ OPraHWYECKHX BEIIECTB JIsi WJUIIOCTPALlUU UX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOPMHUPOBAHHOCTh YMEHHMM YCTaHABIMBATHh MPUHAIICKHOCTh H3yUEHHBIX
OpPraHMYECKUX BEHIECTB MO HX COCTaBy M CTPOCHUIO K OINPEAEIEHHOMY
KJIAcCy/Tpynme COEIUHEHUH (YTJIEBOJOPOMABI, KHCIOPOJ U a30TCOJAEpXKaIlHe
COCMHEHUSI, BBICOKOMOJIEKYJISIDHbIE COEIWHEHMs), JaBaTh WM Ha3BaHUS IO
cucrematrueckoir HomeHknarype (IUPAC), a Taxke NpPUBOIUTH TPHUBHAIBHBIC
Ha3BaHUSI OTJEIbHBIX OPraHMYECKUX BEIIECTB (3TWIICH, MPOMWJIEH, AalleTUJIEH,
ATUJICHTIUKOb, TIUIEPUH, (eHon, GopManbIerui, ameTanbIeru, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
bpyKkTO3a, Kpaxmal, eJIJTi0JI03a, TJIUIKH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEIENATh BUJBI XUMHUUYECKON CBS3M B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATH TIOJIOXKEHHUSI TEOPUH CTPOCHUS
oprannueckux BemectB A. M. byTtiepoBa ajist 00bSICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOPMHUPOBAHHOCTh ~ YMEHUW  XapakTEpH30BaTh  COCTaB, CTPOCHHUE,
dusznueckue W XUMUYECKHE CBOWCTBA THUMUYHBIX MPEICTABUTENICH Pa3IMYHBIX
KJIACCOB OpPraHUYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIMWICH, AalleTUJIEH,
Oyranuen-1,3, MerunOyraaueH-1,3, OEH30JI, METaHOJ, 3TAHOJ, ATUJICHIJIUKOJb,
IMIEpUH, (EHOJ, aleTalbJIerujl, MypaBbUHAasT W YKCYCHasi KHUCJIOTBHI, TJIFOKO3a,
KpaxMall, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCJI0Ta), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HUMHU YPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMHUYECKHX PEaKIUU C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;



c(hOpPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOIOPOJIHOIO
ChIpbs (He(PTh, MPUPOHBIN ra3, YroJib), CIOCOOBI UX MEePepadOTKH U MPAKTUUECKOE
MIPUMEHEHUE TPOYKTOB NEPEPadOTKHU;

c(hOPMHUPOBAHHOCTh YMEHHH TPOBOAWTH BBIUMCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU MPOAYKTa
peaklMu MO HU3BECTHBIM Macce, O0BbEMY, KOJIMWYECTBY OJIHOTO U3 MCXOAHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIIUN);

c(OPMHUPOBAHHOCTh yMEHUHW BIAJCTh CHUCTEMOW 3HAaHWNW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCIOIb3YEMbIX B XUMHUHU MIPU U3YUYEHUU BEUIECTB U
XUMUYECKUX SIBJICHUH (HaOJo/IeHue, U3MEpEeHHE, IKCIIEPUMEHT, MOJICIIUPOBAHUE),
UCIIOJb30BaTh CHCTEMHBIE XWMHYECKHWE 3HAHUS I NPUHATHAA PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallusiX, CBS3aHHBIX C BEIIECTBAMM U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOJATh MPaBWIa MOJb30BAHUS XUMUYECKON
nocyo u 1abopaTopHbIM OOOpYJOBaHMEM, a TakKe MpaBUiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIHMSMHU IO BBITOJHEHHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUM TIJIAHUPOBATH U  BBIMOJHATh XUMHUYECKUUN
AKCIIEPUMEHT (TPEBpAIICHUSI OPTaHUYECKUX BEIIECTB MIPU HArPEBaHUH, MOJIYyUCHHUE
ATUJIEHA U U3YYEHUE €r0 CBOICTB, KAUECTBEHHBIE PEAKIIUN OPTAHUYECKUX BEIIECTB,
JieHaTypalys O0eJIKOB IIPU HAarpEBaHUHU, IIBETHBIC PEAKIIMU OEJIKOB) B COOTBETCTBUU
C TpaBWIaMH TEXHUKM O€30MacHOCTH TMPU OOpAIICHUH C BEIIECTBAMU U
Ja00paTOpHBIM  OOOPYJIOBAaHUEM, MPEACTABIATH  PE3yJbTaThl  XUMHUUYECKOTO
DKCIIEpUMEHTa B (opMe 3amucH YpaBHEHUNW COOTBETCTBYIOIIMX PEAKIMA U
(bopMyIMpOBaTh BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAJIU3UPOBATH XHUMHUYECKYIO
uH(popManuIo, MOMYy4yaeMyl0 U3 pPa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, UaTEpHET U IPYTrUX);

cOpMHUPOBAHHOCTh ~ yMEHHUM  COOMIOJaTh  MpaBWiIa  DKOJOTHYECKHU
IeJ1eCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOW JEATEILHOCTH B LEJSAX
COXpaHEHUsl CBOETO 3/I0POBbSl U OKpY)KaroUEeHd MNPUPOJHON Cpeabl, 0CO3HABATH
OTMAaCHOCTh BO3JICHCTBHUS Ha JKMBBIE OpPTraHU3Mbl OMNMpPEACIEHHBIX OPraHUYECKUX
BEIECTB, TOHUMas cMmbic mokaszarens I[I/IK, mosicHaTh Ha mpumepax CrnocoObI
YMEHBIIICHUSI W TPEAOTBPAIlCHUSI HMX BPEAHOTO BO3ACHCTBUSL HA OpPraHu3M
YeJI0BEKa;

JUIs OOy4YarolUXCs C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3JI0POBBS: YMEHHE
NPUMEHSITh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB H
XUMHUUYECKUX SIBICHUM;

JUISL  CIIETIBIX W Ca0OBUIANIUX OOYYAIONIUXCS: yMEHHE HWCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTteMmy obOo3HaueHui JI. bpaiins s 3anmucu XUMHYECKUX



dbopmyi.
11 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHHMS Kypca «OOmas W HeopraHnyeckas
XUMUS OTPaXKaroT:

c(OPMHUPOBAHHOCTb MPEICTABICHUIA: 0 XMMHYECKON COCTABJISIIOLIEN
€CTECTBEHHO-HAYYHOM KapTHHBl MHpA, pPOJIM XUMHHA B TIO3HAHUU SIBICHUM
Opupojibl, B  (OPMUPOBAHMM  MBILUIEHUS UM  KYJIbTYpPHl JIMYHOCTH, €€
(YHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOUMOM JIsl PEIICHUs MPAKTUIECKUX 3aau
U DKOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3J0POBBIO U MPUPOIHOM
cpexne;

BIIQJICHAE  CUCTEMOHW  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TMOHITHA (XMMHUYECKHIA 3JEMEHT, aToM, H30ToIm, S-, p-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKas CBS3b
(xoBaJIeHTHAas, HOHHAsI, METAJITIMYECKasi, BOJAOPOAHAs ), KpUCTAJUINYECKash pelIeTka,
TUINBl ~ XUMHUYECKUX  PEAKLUHM, pPACTBOP, JJIEKTPOJIUTBI,  HEIEKTPOJIUTHI,
ANEKTPOIUTHUYECKAS. JUCCOLMALMSA, OKHCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pEeaklMi, XUMHYECKOE PaBHOBECUE); TEOPUU U 3aKOHBI (TEOpHs
ANEKTPOJIMTUYECKON AuccouManuy, nepuoandeckuii 3akoH . M. Menneneesa,
3aKOH COXPAHEHMsS MacCChl BELIECTB, 3aKOH COXPaHEHUs U NPEBPALICHUS JHEPIUU
0P XHMHYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XWMHH,
MHPOBO33PEHYECKUE 3HAHMS, JICKAIIME B OCHOBE NMOHUMAHMUS NPUYUMHHOCTH M
CUCTEMHOCTH XMMHYECKHUX SIBJICHUH, (PAKTOJIOTMYECKHUE CBEICHHSI O CBOMCTBAX,
cocTaBe, MOJYyYEHUH U O€30MacCHOM MCIIOJIb30BAHUM BaKHEHIINX HEOPTraHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIE TMPU3HAKUA TOHSITHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME IMOHATHS IIPHU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX NPEBPALIECHU;

c(OPMUPOBAHHOCTh YMEHHUH HCMOIb30BaTh XUMHUYECKYIO CHMBOJUKY IS
coctaBiieHUs (opMysn  BEHIECTB W  YPaBHEHMH  XHMHUYECKUX  pPEaKIuil,
cucremaTrueckyro HomeHkIaTypy (IUPAC) u TpuBHaibHBIC HAa3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BELIECTB (yrapHbI Tra3, YriIeKHUCIbId Tra3, aMMHAaK, Tali€Has
W3BECTh, HETAIEHAS U3BECTh, TUTHEBAS COMIA, MUPUT U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHHI ONPEAEIATh BAJIEHTHOCTD M CTENIEHb OKUCICHUS
XUMHYECKUX DJJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTABA, BUJ XUMHUUYECKOU
CBsA3U (KOBAJICHTHAs, MOHHAs, METaJUIMUECKasi, BOJOPOAHAs) B COCIMHEHMSX, THII
KPUCTAJUIMYECKOW PEHIETKH KOHKPETHOTO BEIECTBAa (aTOMHAas, MOJEKYJsIpHas,
MOHHAs, METAJNINYECKAsl), XapaKTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX



COC/IMHCHMH;

c(hOpMHPOBAHHOCTH YMEHHUM YCTaHaBIINBAaTh MPUHAJIEKHOCTh
HEOPTaHMYECKHUX BEIIECTB MO HX COCTaBYy K OIpenenEHHOMY Kiaccy/Tpyrie
COEIMHEHHI (ITPOCThIE BEUIECTBA - METAJUIBI U HEMETAJUIbl, OKCUbI, OCHOBAHMS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUI PAaCKPbIBATh CMBICI MEPUOANUECKOro 3akoHa Jl.
N. MenpeneeBa u 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOULYIO0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYCCKYIO (PYHKITUH;

chOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »JJeMeHTOB |-4 mepuonoB Ilepronnueckoil CHCTEMBI
xuMudeckux sneMeHToB JI. . MenneneeBa, UCHONb3ys MHOHATUS «S-, p-, d-
AJEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XMMHUUYECKUX JJIEMEHTOB U MX COCIMHEHUN MO MEpHojiaM M
rpynmnam Ilepuoandeckon cuctemsl XUuMUIeCKUX dnemMeHToB [l. 1. Menneneesa;

c(hOPMHUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh (OMHUCHIBaTh)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKUX  BEHIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHME TEHETHYECKOW CBSI3M MEXAY HEOPraHUYECKUMHU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpPMHUPOBAHHOCTh YMEHUS KIAaCCU(PUIIMPOBATh XUMHUYECKHUE PEAKIUU IO
pPa3IMYHBIM TPU3HAKaM (YHCIy M COCTaBY pEarupyrolux BEIIECTB, TEIIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEIEeHEW OKHCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIlMM, YYaCTHIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHUN COCTaBJISITh YpPaBHEHUSI PEAKUIUA Pa3TUUHBIX
THUTIOB, TIOJIHBIE U COKPAIIEHHBIC YPAaBHEHHS PEaKIMii HOHHOTO 0OMEHa, yYUThIBAs
YCJIOBUS, IPU KOTOPBIX 3TH PEAKLIUH UAYT JO KOHIA;

c(hOpPMHUPOBAHHOCTh YMEHHH MPOBOJUTH PpEAKIMU, MOATBEPKAAIOIINE
Ka4eCTBEHHBIA COCTaB pPAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPaclO3HABATh
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHUUYECKHUX
BELECTB;

c(hOPMHUPOBAHHOCTh  YMEHUW  PaACKpbhIBATh  CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMN MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOIO OajiaHca
JTUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
PEaKIMK OT PA3TMYHBIX (PAaKTOPOB; XapaKTEP CMEIICHUS XUMUIECKOTO PABHOBECHSI
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeiicTBus (npuniui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTEepU30BaTh XHUMHUYECKHE IIPOIIECCHI,
JeXalie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUsI CEpPHOM KHUCIOThHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH TMPEJCTABICHUN 00 OOMMX HAYYHBIX NPUHIIMIAX |
AKOJIOTHYECKUX MPOOIeMaxX XHMMHUYECKOTO MPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHUM MPOBOAUTH BBIUUCICHHUS C UCIIOJIb30BaHUEM



IOHATHS «MAaccoBasi JI0JIsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B
pU XUMUYECKUX PEAKLMAX, MAacChl BEIIECTBA MM 00BEMA ra3oB M0 U3BECTHOMY
KOJIMUYECTBY BEILIECTBA, MAacce WM OOBbEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIIOBOTO 3 (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacCChI
BELIECTB, IPEBPALLECHUS U COXPAHEHUsI SJHEPT UM,

c(OpPMUPOBAHHOCTh YMEHUI COOJIIOIaTh MPaBUJIa MOJb30BAHUS XUMHUYECKOM
nocy0i U J1a0OpaTOpHBIM O0OpPYJOBaHMEM, a TaKXKE IpaBWila OOpaILIEHUS C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU I10 BBIIOJIHEHHUIO JITAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATb M BBINOJHATH XHUMUYECKHUIl
AKCIIEPUMEHT (pa3joKEHUE IMEpPOKCHJA BOJOPOJa B IMPHUCYTCTBUM KaTaau3aTopa,
ONpEeNeNeHNue Cpeabl pacTBOPOB BEIIECTB C IOMOIIBID  YHUBEPCAIBHOTO
MHJUKATOpa, BIUSHUE PA3IUYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKON pEaKIHH,
peaklMy HOHHOrO OOMEHa, KaYeCTBEHHBIE pPEAaKUUU Ha Cyinb(aT-, KapOOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIIEPUMEHTAJBHBIX 3a1ad II0
temaM «Metamnel» u «HemeTtamisl») B COOTBETCTBUU C IMpaBUIAMH TEXHHUKH
0€30MacHOCTH MpU OOpALIEHUU C BEIIECTBAMH M JIA0OPATOPHBIM 00OPYIOBAHUEM,
MPEACTABIATh PE3YyJbTaThl XMMHUYECKOI'O JKCIEpUMEHTa B (opMe 3amucu
YPaBHEHUN COOTBETCTBYIOIMX peakuuidl U (OpMyJIHpOBaTh BBIBOJABI Ha OCHOBE
3TUX PE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUW KPUTHUYECKU AHAJIU3UPOBATH XHUMHUYECKYIO
uH(popManuIoo, MOMYy4yaeMyl0 U3 pPa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);

chOpMHUPOBAaHHOCTh ~ yMEHHUM  COONMIOJATh  MpaBWiIa  AKOJOTHYECKHU
eJ1IeCO00pa3HOro MOBEACHUS B OBITY M TPYJOBOW JESATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/I0POBbSl U OKpY)KaroUEH MNPUPOJHON Cpeabl, 0CO3HABATH
OMAacCHOCTb BO3JICUCTBUSI HA )KMBbIE OPTraHU3Mbl ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokazatenss [IJIK, mosicHaTe Ha npumepax crnocoObl YMEHBIIECHHUS H
[PENIOTBPALICHUS UX BPEHOTO BO3JAECHCTBUS HA OPraHU3M YEJIOBEKA;

i 00y4aroluxcs C OTPaHMYEHHBIMM BO3MOKHOCTSIMH 3/I0POBBS: YMEHHE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX [OCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUI;

JUIA  CJENbIX W CHA0OBUIALIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadueHuil JI. bpaiins mays 3amucu XUMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos JJIeKTPOHHBIE
(undposbie)
HaumeHoBaHue pa3jiejioB U TeM
Ne i/ KonrTpoabubie | IlpakTuyeckue o0pasoBaTe/bHbIE
NPOrpamMmbl Bcero
padoThI padoThI pecypcesl
Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKO XMMHUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Utoro no pazneny 3
Paznen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE yrIeBOAOPOIbI — AJTKAHbI 2
5 9 HenpenenbHble yriaeBogOpOIbl: aIKEHBI, 5 1
aJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2
b 4 [TpupoHBIE HCTOYHHUKH YTIEBOJOPOAOB U 3 1
ux nepepadoTka
Hroro no paszneny 13
Pasnea 3. Kuciopoacoaep:xanue oprannyecKue coeuHeHNs!
3.1 Cnuptsl. Oenon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 7 1
CrnoxHble 3¢upbl
3.3 YrneBoasl 3 1




Hroro no pazneny

13

Pasznea 4. A3oTconepxaiye opranHnyecKkue coeIuHeHus

4.1 AMuHbl. AMUHOKHUCHOTHL. benku 3
Wroro no paszneny 3
Paspnen S. BeicOKOMOJIeKY IS pHbIE COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KIIACC

KosiuyecTBo 4acoB DJIeKTPOHHbIE
(uudpossbie)
HaumeHoBaHue pa3ieioB U TeM
Ne ni/m Kontpoabneie | IpakTuyeckue | 00pasoBaTe/bHbIe
NMPOrpaMmblI Bcero
padoThI padoThl pecypcbl
Pasnen 1. TeopeTnueckue 0CHOBBI XUMUH
Ctpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u llepuoanueckas cucteMa XMMHYECKHX 3
anemenToB /I. 1. Menpaeneera
12 Ctpoenue BemiectBa. MHorooopasue 4
' BEIIIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Hroro o pasneny 13
Pa3nes 2. Heoprannueckasi XuMus
2.1 Mertabl 6
2.2 Hemerasr 9 1
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX 5
' BEIIIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Koaun4vecTBo yacoB DJIeKTPOHHbIE
uudposbie
Ne Hara 5
w/n Tema ypoka Beero Konrpoabnbie | IIpakrnyeckue n3yeHns Oopa3zoBaTe/bHbIC
padoThI padoThI pecypcesl

IIpeameT OpraHM4ecKOl XUMHH, €€ 1

BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE

Teopust cTpoeHHsI OpraHU4ECKUX

coenuaeHuit A. M. byriepoBa, €€ oCHOBHBIE 1

II0JIO’KEHHUS

[IpencraBienue o Ki1accupuKauu

opraHuueckux Bemiects. Homenkiatypa 1

(cucremaTHueckasi) U TpUBHUAJIbHBIE

Ha3BaHUS OPraHMYECKHX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHUE, 1

TOMOJIOTUYECKUH PSJT

MeraH 1 3TaH — npocTenIne 1

MPEJICTAaBUTENIN ATKAHOB

AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1

OTHUJEH U NPOIUIIEH — MpOCcTeIne 1

MPEJICTAaBUTENN ATKEHOB

[Tpaktuyeckas padora Ne 1. «Ilomyyenue 1 1

ATWJIEHA U U3yYEHHUE €O CBOMCTBY

Ankanuensl. byranuen-1,3 u

metunoyraauen-1,3. [lomyuenue 1

CUHTETHUYECKOTO KayuyyKa ¥ pE3HHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTMUYECKUH psii. ALETHIIEH —
MPOCTEUIINNA MPEJICTABUTEIb aJIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peaxkuuu

12 Apenbl: 0eH3011 ¥ TOnyoJl. TOKCHYHOCTh
apeHoB

13 ['eneTnyeckas CBsI3b yII€BOJIOPOAOB,
IIPUHAJISKAIINX K Pa3IMYHbIM KJlaccam
IIpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB:

14 NPUPOIHEIN ra3 ¥ MOMyTHBIE HEPTIHBIE
ras3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu
IIpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB:

15 NPUPOIHEIN ra3 U MOMyTHBIE HEPTIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontposnbnas pabota mo pazaeny «Y
TJIEBOJIOPOJIBI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BogoponHas cBs3b

18 MHOroaToOMHbIE€ CIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 ®deHout: CTPOCHUE MOJIEKYJTBI, (PU3NYECKHE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE
Anpreruasl: GpopMalbIeTua U

20 areTanpaerun. AneTod

21 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAs M YKCYCHAast

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAas KHMCJIOTHhI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

24 Mp11a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOLIEe ACICTBUE
CrnosxxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. " HIPOIN3 CIOKHBIX
3¢hupoB

26 Kupbl: runponus, NpuMeHEeHHe,
Ouoyoruveckas poib KUPOB
YTrneBoasl: cocTaB, KilacCH(pUKaIIus.

27 Baxwuelinme npeicTaBuTeNu: ri0K03a,
bpykTo3a, caxaposa

28 Kpaxman u nennrono3a Kak IpupoaHbIe
MOJIUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopoacoaepxaiinue OpraHn4ecKue
COCIMHECHUS

30 AMWHBI: METHJIAMUH U aHUJIUH
AMUHOKHUCIOTHI Kak aM(OTEepHbIE

31 OpraHN4YeCcKue COCAUHEHUS, UX
Ounonorudeckoe 3HadeHue. [lenTumbt

39 benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

13 OCHOBHBIE TIOHITHSI XUMHUH
BBICOKOMOJICKYJISIPHBIX COEIMHEHUHN

34 OCHOBHBIE METO/]IbI CHHTE3a




HJ'IaCTMaCCBI, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

n/n

Tema ypoka

KoaudyecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepuonnueckuii 3akoH u [leprnoanyeckas
cHCTeMa XMMHUYEeCKUX dnemMeHToB /. 1.
MenjeneeBa, ux CBsI3b C COBPEMEHHOMU
TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnam u nepuogam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUHU HAyKU

CTpOGHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUBbI; MCXaHU3MBI O6p330BaHI/I${ KOBaJICHTHOM
CBA3U. BOI[OpOI[HaSI CBA3b

B aneHTHOCTH. DIIEKTPOOTPULIATENHHOCTD.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUSA

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEIIECTBA B paCTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBSA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS] SHEPTUU IPU
XMMHUYECKHUX PEAKLMIX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XUMHYecKoe paBHOBECHE

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DnexTpoiauTHYecKas auccoruanys. [lonstue o
BOJIOpoAHOM moka3zarese (pH) pactopa.
Peaxiiuu nonHoro oomena. I'maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB

12

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKITHH.
ITonsaTHe 006 27MeKTPOIM3E PaCIIaABOB U
pacTBOpPOB CONEM

13

KonTponbnas pabora no paszaeny
«TeopeTndyeckre OCHOBBI XUMHUI

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
cUcTeMe XuMHuIeckux anemeHToB 1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOmMe Gpu3ndecKkue cBOWCTBa
METaJIJIOB




CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P

15 HanpsH>KEHUHA METaJIOB
XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB

16 (HaTpuii, KaNuii, KLU, MarHuu,
ATFOMUHHN) U UX COCTUHEHUN
XUMHUYECKHE CBOMCTBA XpOMa, MEAU U UX

17 COCITMHEHUN
XUMHUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX

18 COETUHEHUN
[IpakTuueckas pabora Ne 2. "Pemienue

19 OKCHEPUMEHTAIBHBIX 3a/1a4 110 TEME
«MeTamis»"

20 Hewmeramnsl, ux nonoxxenue B [leprnoanueckoi
CHUCTEME XMMUYECKUX demMeHToB []. U.
MeHeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nyeckue CBOMCTBA HEMETAJIJIOB.

21 AmoTponusi HEMETAIUIOB (Ha MpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHUE CBOICTBA TAJIOT€HOB, CEPBI U UX

22 COE€TMHEHUI
XuMudeckue cBoMCTBa a3oTa, hocdopa u ux

23 COCTMHCHHI
XUMHUYEeCKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U

24 HUX COeIUHEHUN
[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX

25 COE€IMHEHUI

26 O0o001IeHre U CHCTEMATH3aLNs 3HAHUH 110




TteMme «Hemetaiuiery. Beruncinenus no
YPaBHEHUSIM XUMHUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemenune
27 OKCHEPUMEHTAILHBIX 3a/1a4 110 TEME
"Hemertanmst'"»

KOHTpOJ'IBHaH pa60Ta 1o TeMaM «MeTtais» 1

28
«HemeTamis»

29 HeOpFaHI/IquKI/IC " OPraHUYCCKUC KU CIIOTHI.
HeOpFaHI/I‘leCKI/IC H OPraHn4YCCKHNC OCHOBAHHA

AmMdoTepHbIe HeopraHM4ecKHue u
30 OopraHuvecKue coeAMHeHus. [ 'eneTnueckas

CBs3b HCOPraHNMYCCKUX U OPraHUYCCKUX
BCIICCTB

Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,
31 SHEPTEeTUYECKON U MHUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEIMIIMHBI

IIpencraBnenus o0 0OIMUX HAYYHBIX
32 MIPUHIIUIIAX [IPOMBIIUIEHHOI'O ITOJIYYECHUS
Ba)KHEUIIINX BEIIECTB

33 YesnoBek B MUpE BEIIECTB U MAaTEPHAJIOB

34 X¥MHSA U 3I0pPOBBE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



		2023-11-11T15:32:15+0300
	Евлоева Хеди Алиевна




