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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeAHEro o0mero ooOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit denepaunny», TpeOoOBaHM K pe3yJbTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHOM TPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeaepalbHOM  rOCYyAapCTBEHHOM
obpazoBarenbHoM ctangapte COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanvy, peanu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMoOJNoXkeHUuH «CrpaTeruu pa3BUTHs BocnuTaHuss B Poccuiickoit
Oenepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1eit ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koH1entyanbubie nonoxkeHus ®I'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH,
CoZlepKaHUs, PE3yJIbTaTOB OOy4YeHUs W TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBanue, M0JIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTH. OHO CIYXHT 3aBepLIAIONIMM 3TallOM peaju3alid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YelloBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3M0pPOBBI0O M TpUpPOIHON cpene. Peammsyercs xumudeckoe oOpa3oBaHME
0o0ydJaronmxcs Ha YpOBHE CPEHEro OOIero oOpa3oBaHUsl CPEACTBAMHU YIeOHOTO
npeaMeTa «XUMHUs», COJIEpXKAaHUE UM TOCTPOCHHE KOTOPOTO OIpEJeieHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHelU(PUKH HAYKHM XUMHH, €€ 3HAYeHUs B
NO3HAaHUM TPUPOABl U B MaTEpUaIbHOW XU3HU OOIIECTBa, a TaKXKe C YYETOM
o0mux Tmened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero odrero oopaszoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUA HOBOW 0a3bl MaTEpUAIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ((OPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBINIJICHUS,
B CO3JIaHUE L[EJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
OpPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA



BEILIECTBEHHOI'0 COCTaBa OKPY’KAOLIEIT0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTIMU IPUMEHEHUSI.

TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KyJIbTYpbl, HEOOXOJAUMBIM yYCIOBHEM YCIIEUTHOTO
Tpyda WU KHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XMMHA Kak Hayka
CO3MJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HalpaBlieHAa Ha pEUICHUE
rJI00aNbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTHYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cooTtBercTBHM C OOmMMM LENSAMHA U NPUHIHUIAMH CPEIHEro OOIIero
obpasoBanus cozaepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOyyJarouuxcsi, HEOOXOIMMYI0O MM Ui  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKHU3Hb COLIMYMA, MPOJOJDKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOI HayKHU: cUCTEMA
3HAaHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUW U3 OONIeH XUMUM) U
OpraHndeckon xumuu. GopMUpPOBAaHME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMeTra 0O€CleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coaepxanusi KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuaia U 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHHU BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOHM TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU o cTpoeHu BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOXKHBIX OMOJOTUYECKU
aKTHUBHBIX COEOUHEHHI. B Kypce OpraHMyeckol XUMHH IOJY4YarOT Pa3BUTHE
c(hOopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 0O0pa30BaHMs MEPBOHAYAIBHBIC
IPECTaBICHUS O XUMHUYECKOM CBSI3U, KIACCHU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKLIVH.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XuMmus» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHUECKHE CBEICHHS O BEIIEeCTBAX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImiass U HeopraHuuecKas
XUMUSD» OOy4arouIMMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE



NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKUX IMO3ULINMN,
riyoke TOHSATh HUCTOPUYECKOE M3MEHEeHHEe (YHKIMH H3TOro 3akoHa — OT
000011ar011IeH 10 0OBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaX W MPUMEHECHHH, a TAKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH W
3aKOHOMEPHOCTSIX TPOTEeKaHusi JomnoiHsercss B Kypcax 10 m 11 kmaccoB
AJIIEMEHTaMH COJEPKAHMS, HMEIOINIMMHU KYJbTYPOJOTUYECKUM U MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHWIO B3aWMOCBS3U XHMHH C
JIPYTUMU HayKaMH, PAacKphIBAIOT €€ pOoJib B TMO3HABATEIILHOW W MPAKTHYECKOU
NESATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAXKCHHS K MPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XWMHEH, KPUTUYECKH OCMBICIHMBATh MHGOOPMAIUIO U
OpUMEHATh €€ JUIA TIONOJIHCHUS 3HAHWH, peNIeHUS WHTEUICKTYalbHBIX U
HKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a/1a4u. B 1enom conepkanue yueOHOro
npeaMeTa  «XUMHUsSD» ~ JAaHHOTO  YPOBHSL ~ M3Y4YEHUSI OpPUEHTHPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JIJII TOHHUMAaHUS
bunocohckux maeH, TaKWX KaK: MaTepuagbHOE EAMHCTBO HEOPTaHUYECKOTO W
OPTaHUYECKOTO MHUpa, OOYCIOBIICHHOCTh CBOMCTB BEMIECTB HX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUN MYTEM OKCHEPUMEHTA U
peuieHus MPOTHUBOPEYMH MEXKIYy HOBBIMU (akTaMu H  TEOPETUYECKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJM XUMHUHU B PEIICHUU DKOJIOTHYECKUX MPoOseM, a
Tak)Ke MpoOJIeM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmnmane pemenus 3agad  BOCHMTAaHUS, pPAa3BUTHA U COLMAIM3ALUU
o0yyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM MOAXOAbl K OMNpPEeTIECHUI0
COoIepXaHUs ¥ TOCTPOCHHSI TMpeaMeTa MpeaycMaTpuBaioT (OPMHUPOBAHUE
YHUBEPCAIBHBIX yUEOHBIX JEHCTBUM, HWMEIOMMX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHUAOB JACSATENBHOCTU: PpEIICHUS NpoOsieM, TOHUCKAa, aHaau3a W
00paboTku nHpOpMaIK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEOBATENIbCKON JeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COZIepKATEIbHOW XapaKTEPUCTUKU 1€ H3y4YeHUs MpeaAMeTa HarpaBlieHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCS (POpMUPOBAHUE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
NESATETLHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C



METOJUYECKOW TOUYKH 3PEHUS] TAKOW MOAXOJ] K OIMpPEACNICHUIO IIeNield M3ydeHUs
npeaMeTa SIBISIETCS BIIOJTHE OTPaBIaHHBIM.

CornacHO JMaHHOW TOYKE 3PCHHs TIABHBIMH IIETSIMH W3YYCHHs TpEaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBIIsAIOTCSA:

e (opMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHWHA KaKk BaKHEHIIeH
COCTaBIISIIOIIEH €CTeCTBEHHO-HAy4YHON KapTUHBI MHpa, B OCHOBE KOTOpPOM
JeKaT KIIYEBbIE MOHATUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U TMOHUMAHHUE CYIIHOCTH TOCTYITHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapakTepa, 03HAKOMIICHHE C HMCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuuid, HEOOXOTUMBIX [UIsi TPUOOpEeTEHUs
YMEHHA OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBIICHHIA,
UMEIOINX MECTO B MPHUPO/IC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e pPa3BUTHE YMEHUH M CIIOCOOOB EATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM 1
OOBSICHEHMEM XHMHUYECKOTO O3KCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
6e30macHOro OOpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ aTum, cofepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71ad U3y4YCeHUS
npeaMeTa B mporpaMMe 10 XUMUW YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obimiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIIEH CTENeHH OTHAETCs  MPEArOoYTeHHE
IPAKTUUECKONM KOMIIOHEHTE COJAep)KaHHUA OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHW3aIliy, BIAICIOIIETO HE
HaObOpoM 3HaHWH, a (YHKIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHHMSIMH aKTUBHOTO TMOJYYE€HHs 3HAHUN U MPUMEHEHUS WX B PEalbHOU JKU3HU
JUISL PEIICHUs TPAKTUUECKHUX 3a/1au.

B cBa3u ¢ ATUM Tpu M3YYEHUHM TpeAMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HaYeHHUE MPUOOPETAIOT TaKKME LIETH U 3a]1a4H, KaK:

amanraius o0yJarommMxcsi K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dopMUpOBaHHE  UHTEIJICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIICCTBAMH U UX
IPUMEHEHHUEM;

dopMupoBanre y OOy4aromIMXCs KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIETEHIINI), UMEIOUIMX YHUBEPCAJbHOE 3HAUYCHHUE ISl Pa3IUYHBIX BUIOB
JESTENIbHOCTH: pelleHusl mpoljeM, oUcKa, aHalu3a U 00paboTku MHPOpMAIUH,
HEOOXOIUMBIX IS TPUOOPETCHHsI OMbITa AESITENBbHOCTH, KOTOpas 3aHUMAacT
BaXHO€ MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HIHA



DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIHWSHUS BEIIECTB M XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOJAHYIO CPEILY;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUYECKHUX
CIOCOOHOCTEHN 00yUaIOIUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHMS TI0 XUMHUHU B COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEeMEHHbIE MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOWCKA U aHanu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIIIIEHU S, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPU IJIAHUPOBAHWHM U TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PENICHUH TJIOOATBHBIX MpoOIeM
paloHaIbHOTO MPUPOAONOIB30BaHNUs, TOMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCTIONIb30BaHUsl TOJYYCHHBIX 3HAHUN I TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIHX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSIMHU.

B yueOnom mmane cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOTr0 ypOBHS BXOAWT B COCTaB MPEAMETHOH obnactu «EcTecTBeHHO-HAyIHBIS
IPEIMETHD».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 yac B Hefiemo).



COJEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyYecKoOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEUIECTB M MaTEpHANOB. Teopus CTPOECHHsS OPraHUYECKHUX
coenunenuit A. M. bytnepoBa, €€ ocHOBHBIE O0KeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYeCKUX BeulecTB. l'omoisiorusi, wu3omepus. XHUMHYECKas CBsSI3b B
OpPraHNYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBSI3H.

ITpencraBienue o kiaccupuKalMyd OpraHUYecKux BelecTB. HomeHknarypa
OPraHUYECKUX COEIMHEHHH (CHCTeMaTh4yecKas) WM TpPUBHAJIBHBIE Ha3BaHUSA
BAKHEMIIMX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHMsS BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALIEHUIO OPIraHUYECKUX BEILECTB
IpU HarpeBaHuu (T1aBJIeHUe, 00yTrIMBaHUE U TOPEHUE).

YraeBoaopoanl

ATKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKMH psaa. MeraH M dTaH —
OpOCTEHIINE NPEACTABUTENN AJIKaHOB: (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuu 3aMEenIeHUus] W TOpPEHUs), HAXOXKIECHHE B NPHUPOJAE, NOJIYy4YCHHE U
IPUMEHEHUE.

ATIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUM PsiA. DTUJIEH U NPONWIECH —
OpoCTEeHIlINE NPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THUIApaTallid, OKUCIEHUS U
NOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaawes-1,3 m MmermwnOyramueH-1,3: cTpoeHWe, BaKHEHIINE
XMMHUYECKHE CBOMCTBA (peakuust noaumepusanuu). [lonmydyeHne cHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TPOCTEHIINNA TNPEACTaBUTENh AJIKWHOB: COCTaB, CTPOCHHUE, (U3HYECKUE H
XMMHUYECKHUE CBOWCTBA (pEakUUU TUAPUPOBAHUSA, FaJOr€HUPOBAHUS, HApaTallH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKHE M XUMHUYECKHE CBOMICTBa
(peakiuu rajoreHMpOBaHHUs U HUTPOBAHUS), MOIYYEHUE U MPUMEHEHUE. T0myon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceolcmea  (peakyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NOAyYeHue U npumeHenue. TOKCUUHOCTD



apeHoB. ['eHeTnyeckas CBsI3b MEXKIy YIVIEBOJOPOJAAMH, NIPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupogHple MCTOYHUKM YIJIEBOAOPOAOB. lIpuponHblii ra3 M IOIYyTHBIE
HepTsaHbie Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKHUM, KaTaIUTHUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBI
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS] BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUTACTMAcC, KayuyyKOB U PE3UHBI, KOJUICKLIHUU
«Hepts» u  «YTOmp», MOAETMPOBAHWE  MOJIEKYJ  yTIEBOJOPOJOB U
rajJOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTUYECKON PabOThI: MOJIyYE€HUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

PacuérHble 3anaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIM4YECTBA MCXOJHOIO BELIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOIIMUECTBY OJHOI'O U3 UCXOHBIX BEILECTB MM ITPOYKTOB PEAKLIUN).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHUs

[IpenenpHble OOHOATOMHBIE COUPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (PEaKkIMH C aKTHUBHBIMHU METaJUIaMHu,
rajJJOr€HOBOJIOPO/IaMH, TOpPEHHE), IpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJA HA OPTaHU3M YeJIOBEKa.

MHOroaroMHple  CHUPTBHL. ODTWUJIEHIVIMKOAb M  IJIMLIEPUH: CTPOCHHE,
¢usznyeckne W XMMHYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO IIEIOYHBIMU
MeTajlaMH, KaueCTBEHHAasl peaklus Ha MHOIOATOMHBbIE CHUpTHI). [lelicTBue Ha
opraHusM uesoBeka. [ [pumenenue rimueprusa U 3THIICHIIHKOJIA.

®deHon: CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHUE CBOWCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpperunpl U kemonwvl. DOpMANBIAETHA, alETAIbIETHA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH ), TIOJYUYEHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpenebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (pu3nueckre W XMMHUYECKHEe CBOICTBa (CBOMCTBA,
oOmye s Kjacca KHCIOT, peakius 3TepupuKalnm), moJydeHrne U NpUMEHEHHE.
CreapuHOBasi U OJEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, X MOIOILIEE AEHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornueckas

POJIb KUPOB.



VYrneBonpl:  cocTtaB, Kjaccupukamus — yriaeBoAoB  (MOHO-, JHU- U
nosivcaxapuibl). ['oko3a — npocteiimii MoOHOcaxapu1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJCKHCTBUE C
ruapokcuaom Meau(Il), okucnenue ammuadyHbIM pacTBOopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXACHHUE B MPHUPOAE, NMPUMEHEHHE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie noiaumepbl. CTpoeHue Kpaxmania u
HeuroNo3bl.  Pu3nyeckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBPAIICHUI:
pOBeIeHHE, HAONIOJCHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJCHUCTBUE TJIMIIEPUHA C
rugpokcuomM meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHA
cepeopa(l) m rumpoxcumom wMmenu(Il), B3ammopeiicTBHEe Kpaxmajaa € HOIOM),
MPOBEICHHE MPAKTHUUECKOU pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3agaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKLUU 0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcozeprKalue OpraHu4eckue COeIMHEHMUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHMYecKue coequHeHus. Puzndyeckue
YU XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe IMiuHa). buosiormueckoe
3HAYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPHYHAsE W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ACHATYpallns, KaYeCTBEHHbIE PEAKIINH Ha OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS] BEIIECTB M HX MPEBpAIICHUIL:
HaOJI0ZICHUE U OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATYpalus OelIKOB Mpu
HarpeBaHUM, LIBETHBIC PEAKIIMK OEIIKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHUS]

OCHOBHBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIUMEPHU3ALUN, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEpHU3AIU U MOJTUKOHIECHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HX MPEBpAIICHUIL:
O3HAKOMJICHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMace,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanm3arust MeXIIpeIMETHBIX CBSI3€H MPH U3YUYEHUN OPraHUYeCKOW XMMHUU B
10 kiacce OCYIIECTBISECTCS UYEpe3 HCIOJb30BAHME KaK OOIIMX eCTEeCTBEHHO-
HAyYHBIX TIOHATHUW, TaK W TOHSTHUMN, SBISIONIUXCS CUCTEMHBIMU ISl OTACIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmume ecTeCTBEHHO-HAYYHBIE MTOHATHUS: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIU3, CHHTE3, KIacCHU(HUKAIUs, TePUOAUIHOCTD, HAOIIOICHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

duszuka: wmatepus, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
HEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (PU3NUYECCKUE BETUIMHBI U SAMHUITBI UX U3MEPEHUSI.

buonorusi: kinerka, opraHm3M, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OHOJOTMYECKH aKTHUBHBIC BeliecTBa (OCJIKH, YIJIEBOMABI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
PECYPCHI.

TexHoNOTHS: TNHINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpEnaparhl, MaTEPHAIbI U3
VCKYCCTBEHHBIX 1 CHHTETHUYECKHX BOJIOKOH.

11 KJTACC
OBLIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XAMHYECKUI 3neMeHT. AToMm. Sapo aroma, H30TONBI. OJIEKTPOHHAs
000710uKa. DHEPreTUUYEeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE OopOUTaNH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. INEKTPOHHASI KOH(PUTYpaLlUsi aTOMOB.

[lepnognueckuit 3akoH u Ilepuognyeckas cucremMa XMMHYECKUX JJIEMEHTOB
JI. . MenaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U [lepnonnyeckord CUCTEMBI
xumuueckux aiemeHtoB . M. MenmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBHIX M CIOXKHBIX BELIECTB IO TpyNmaM U IEPUOAAM.
3HauYeHHE NMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemiecTBa. XUMHYECKas CBsI3b. BUAbl XUMHUYECKOW CBS3H
(kOBaJIeHTHasi HEMOJisipHash M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XMMHYECKOW CBsi3u (OOMEHHBIH M JOHOPHO-
aKLUenTopHslii). BomopoaHas cBA3b. BaleHTHOCTb. OJEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIDpHOTO ¥ HEMOJEKYJSIPHOIO  CTPOCHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIMbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[IonsTne o nucnepcHbIx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas qoJisi BEIECTBa B PaCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckass CBSI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumudeckass — peaknus. Krmaccudukamuss XUMHUYECKHX — PEaKIUid B
HEOPraHUYECKOM M OPraHUYeCKONl XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YIHEPTUH MPU XUMHYECKUX PEAKLIMAX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3auyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMU4ecKoe paBHOBecue. DakTOpbl, BIUSIOMIKE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadble 35eKTponuThl. Cpena
BOJHBIX PaCTBOPOB BEWIECTB: KUCJIAsl, HEUTPaAJIbHAsS, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIepUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEUIECTB W HMX MPEBpaAICHUN:
neMmoHcTpanus Tadymn «[lepuoanueckas cucremMa XxuMudeckux 3eMenToB J[. U.
MeHpneneeBa», U3ydeHHE MOJIENEH KPUCTANIMYECKUX PEHIETOK, HaOJoJIeHue U
OMHUCaHUE JEMOHCTPALIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEACICHHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCATBHOTO WHAWKATOpPA, PEAKIMU WMOHHOTO OOMeHa),
IIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue paznudHbix (akTOpoB Ha CKOPOCThH
XUMHYECKON pEAKLIUN.

Pacuérnrbie 3agaun.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX pEaKIUHA, B TOM  YHCIE
TEPMOXHUMHUYECKAE PACUEThI, PACUEThl C HCIOJIB30BAHUEM IMOHSITUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilosoxxenne HemetaiuioB B llepuoguyueckon  cucreme
xumudeckux snemeHToB [[. Y. MenaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (Ha IpUMeEpe
KHCJIOpOoa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOWHEHUU  (OKCHIIOB,
KHUCJIOPOACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.



Mertamubl. [lomoxenue mMertamioB B Ilepruoanyeckor CUCTEME XMMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaoB. CIiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIOB.

XUMUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KeJI€30, MeJIb) U UX COCAMHEHUH.

OO6mue crnocoObl MoJiydeHus MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEHIECTB W HMX MPEBpAICHUN:
U3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHUE
AKCTIIEPUMEHTAJILHBIX 3a/1a4, HAOJIOJIeHHEe M OIMCAHHE JEeMOHCTPAlIMOHHBIX U
Ja00paTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THIPOKCHIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIUY HA KATUOHBI METAJUIOB).

PacuérHnie 3agaun.

Pacu€Tel mMacchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacuéTtbl Macchl (00BbEMA, KOJUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
Y3 BEIIECTB UMEET MPUMECH.

X¥uMHUS U KN3Hb

Ponb xuMum B 00eCredyeHUH SKOJOTHYECKOM, IHEPTeTUUYECKON U MHUIIEBOMN
0€30MacHOCTH, Pa3BUTHUM MeIUIIUHBL. [IOHSITHE O HAay4YHBIX METOJax IO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUAINAX  POMBIILICHHOTO
MOJYYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUATIOB. BAXKHEUIIHNE CTPOUTEIbHbBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuasbl s JJNEKTPOHHKH, HAHOMATEPUANIbl, OPTAHUYECKUE U MHUHEPAIIbHBIC
yIoOpeHwusI.

XuMHSIT U 3J0pOBBE YEJIOBEKA: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, Mpapuia OE30MaCHOTO MCIIOJIb30BaHUs MpernapaToB OBITOBON XUMHUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MNpU  HM3yYeHUH OOmed
HEOpPraHU4ecKol XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIIOIIUXCS
CHCTEMHBIMU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OOmume ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4YHBINH (pakT, rUmoTe3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KiacCUUKAIKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNE, SIBJICHUE.



dusuka: MaTepus, YHEPrusi, Macca, aToM, JEKTPOH, IMPOTOH, HEHTPOH, HOH,
U30TOII, paJMOaKTHBHOCTh, MOJIEKYJIa, SHEPTeTUUCCKUI yPOBEHbD, BEIICCTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PH3UUYECKHE BEIMYUHBI M CIUHUIIBI X
U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, DJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMHHBI, OOMCH BEILECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MOPOJbI, MOJE3HbIC UCKOIAeMbIe, TOILIUBO,
pPeCypCHI.

TexHOJIOTHS: XUMHUYECKasl MPOMBIIIEHHOCTh, METaJUTyprHsi, IPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, ITHINEBAS
IPOMBIIIJICHHOCTh,  (hapMalleBTHYECKas  MPOMBIILICHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHX IIpernapaToB, MPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTEPHUAJIOB,
9JIEKTPOHHASI TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs TPOrpaMM CpeIHero o0Omero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeaAMETHbIM). HayyHo-meToaudeckoil OCHOBOM s
pa3pabOTKU MJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMM CpPEAHEro OOIIEro
00pa30BaHUs SBJISIETCA CUCTEMHO-AESTEIbHOCTHBII MOAXOI.

B cooTBeTrcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISAIONINE!

OCO3HaHHE OOYyYaIOUIMMUCS POCCUMCKONW TIpa)¥JTaHCKOW HAECHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPENIETICHUIO;

HAJIMYUEe MOTUBALMU K 00y4EHHIO;

[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YO€XKICHUN JTHUYHOCTH Ha OCHOBE
KJIIOYEBBIX LIEHHOCTEH ¥ UCTOPUYECKUX TpaauLUi 6a30BOM HAyKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolUXCsl PYKOBOJICTBOBAaTbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIMMU LIEJIOCTHOU
CUCTEME XMMHUYECKOro 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYphl U CHOCOOHOCTH CTaBHUTH
LEJIU U CTPOUTH )KU3HEHHBIE IIJIaHBbl.

JINYHOCTHBIE PE3yNbTAThl OCBOCHUS MpeaMeTa «XUMHs» JOCTUTAOTCS B
eIMHCTBE Y4YeOHOM W BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMHU
U WJeaJaMH POCCUICKOro Ipa)XAAaHCKOro OOLIeCTBa, MPUHATHIMM B OOIIECTBE
HOpMaMu U [paBUJIaMM  IOBEIEHHUS,  CIOCOOCTBYIOIIMMU  IpoOLiEccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUA U HPABCTBEHHOI'O CTAHOBJICHUS JMYHOCTH
00yJaronuxcsi.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTPaXKaroT
c(OpPMUPOBAHHOCTh OIBITA IIO3HABATEJIBHOM M MPAKTUYECKOW JAESITEIbHOCTH
oOydaromuxcs 1o peanu3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPAaBONOPSIKY;

IOPEJICTaBICHUS O COLMAJbHBIX HOPMax M IPaBWJIAX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JAESATEIBHOCTH IPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJIbHBIX 3a7a4, BBINOJIHEHUU
XUMHYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHsI, JIOTUKY H
apryMEHTHI IPYTUX IPU aHAIU3E PAa3IUYHbIX BUJIOB YUYEOHOH NeATEIbHOCTH;

2) IATPHOTHYECKOI0 BOCITMTAHMS

LIECHHOCTHOTO OTHOLICHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJEAHIO
OTCUYECTBECHHOM XMMUH;

YB@XEHUS K TMPOIlECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pEe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUH, KPONOTIUBBIX  JKCIHEPHUMEHTAIbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPYJ1a YYEHBIX U IPAKTUKOB;

MHTEpeca M MO3HABAaTEIbHBIX MOTHMBOB B IMOJIYYEHUHM U MOCIECIYIOUIEM
aHaim3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IIOBEJIEHUE M IIOCTYIIKHM CBOHUX TOBAapUUICH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
IOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHMS K COOCTBEHHOMY (PU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coONIofeHHsT TpaBWJI OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCEHEBHOM )KU3HU U B TPYJAOBOU EATEIBHOCTH;

IIOHUMAaHUsl LEHHOCTH NPaBWI WHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJAEHUS B CUTYaLUsIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHU );

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
JESTEIIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a]ad
COLIMAJIbHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



MHTEpeca K MPaKTUYECKOMY HM3YUYEHHUIO Mpodeccuil pa3TuyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyAa U pe3ysibTaTaM TPYyAOBOU AEATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHAYAJIbHOH TPaeKTOPHUH
obOpasoBanms, Oymymel npodeccuu W peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEH 00I111eCTBa;

6) 3K0/10rMYecKOro0 BOCIMTAHHUS:

HKOJIOTUYECKU 1IENIECOO0PAa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM, BIMSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOAHON U COLUATIBHOU Cpebl;

OCO3HAHUS HEOOXOAMMOCTH WCIIOJIb30BAaHUS JOCTH)KEHUNW XUMHUU IS
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAOIIOIB30BAHNUS;

aKTUBHOTO HENPUATHS  JIEWCTBHUM, TNPHUHOCAILIMX BpEI OKpYKarolIeH
OPUPOIHON cpelie, YMEHHsS IMPOTrHO3MPOBATh HEOJIArONpUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI MPEATPUHUMAEMBIX JEHCTBUN U IPENOTBpalIaTh UX;

HAJIMYHs PA3BUTOTO HYKOJOTHYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTMYECKOM HaNpPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIBLHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xemo(oouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHOW MPAKTUKHU;

NOHUMAaHUsl CHeUU(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiau B
(GOpMUPOBAHNUN PAIMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUST 00 OKPYXAlOIIeM MUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH NpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
OUBWIM3AIMM: B €€ TYMaHUCTHYECKOW HANpaBIEHHOCTH W BaXXKHOM poJnd B
CO3aHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, PEIICHUHU II100aNbHBIX TPOOIIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM, IUILECBOU U
HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O0OECIEYEHUH YCIOBUN
YCIEIIHOTO TPyJda M SKOJOTHYECKHM KOM(OPTHOM JKM3HM KaXKJIOro 4YJeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TIOHHUMAaHHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH



noJiy4aemMble 3HaHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHHUIM OKPY>KAIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAHHbIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIIUXCA JAaHHBIX C IEJbl0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJNb30BaTh XHWMUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN AESITEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa3oOBaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYCHHMIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpopecCuoHAIbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MerarnpeaMeTHbIE PE3YIbTaThl OCBOCHHSI YYEOHOro mpeamera «XUMHs» Ha
YpOBHE CpeAHEro oOuiero 00pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOyUYaIOIIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTpPaXKArOIIne
[EJIOCTHOCTh HAYYHOW KapTUHbBI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIusl, SBJICHUE,
npoliecc, CUCTEMAa, HAYYHbIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIe0BaHNE, HAOIIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCaJbHble yueOHbIE NEeHCTBUS (ITO3HABATENbHbIE, KOMMYHUKATHUBHEIC,

peryJsTUBHBIE), obecrieynBaroIIne dhopMupoBaHue (yHKITMOHATTLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00y4aronXCs;
CIIOCOOHOCTH o0yJaromuxcs MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC Y4eOHBIC
JICUCTBHS B MIO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAJTbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJaaenue YHHUBEpPCATbLHBIMU yueOHbIMH NMOo3HABATEJIbHBIMH
JefiCTBUSIMU:

1) 0a30Bble JIOrHYecKUE TeMCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENN JCSATEIBHOCTH, 33/aBas MapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



WCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHSITHS I OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUU

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU JJId KJIacCU(PUKAIIMKU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CIEACTBEHHbIE CBSI3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIb3yEMbBIE B XUMUU CHMBOJIMYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOIEIBHBIE TPEACTABICHUS — XUMHUYECKUN
3HaK (CHUMBOJ) DJJIeMEHTa, XUMHUYeckas ¢GopMmylia, ypaBHEHHE XUMHUUYECKOM
peaknuu — TPU PEHICHUH YYEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIsl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3YYaE€MbIX BEUIECTB U XUMHUYECKUX PEaKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO IO3HAHMSI BEIIECTB U XWMHYECKUX
pEeaKUHnii;

(dbopMyIMpPOBATh MEJU U 33141 UCCIIETOBAHMSI, HCTIOIB30BaTh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJCHUI;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000111eHUs M BBIBOJIbI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCIEOBAHMUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O TIPOJICTAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW W MPOEKTHOM
JEATEIIbHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MIOMCKY METOJOB pEIICHUS MPAKTUUYECKUX 3aJady, MNPUMEHEHUIO Pa3IuYHbIX
METOJ0B MMO3HAHUS.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(oOpmanuu (Hay4IHO-
MONyJISIpHAsl JIMTepaTypa XHMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbIC TMOCOOUS,
pecypcel MIHTepHeTa), aHaIu3upoBaTh MHGOPMAIMIO PA3IUYHBIX BUIO0B U (HOpM
MpEJCTaBIICHHUS, KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh 51
HENPOTHUBOPEYUBOCTH;



dbopMyIMpOBaTh 3aMpPOChl U MPUMEHSTHh PAa3IMYHBIE METOJBI MPH TMOWCKE U
oTOope wuHOpPMaMK, HEOOXOIAUMOM Uil BBIMOJHEHHS Y4eOHBIX 3ajad
OTpeeIEHHOTO THUTIA;

mpuOOpeTaTh OIBIT KCHOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTaBICHUS
uHopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
XUMUYECKON uH(MOpMAIMeld: TMPUMEHATh MEXNpeaMeTHbie (pusnueckne wu
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCTIONb30BaTh W TPeoOpazoBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH e CTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMO TeMbI B XOJI¢ AHAJIOTa W/WIIN
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYJIMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKCHHOHN 3a1a4H;

BBICTYIIaTh C TPE3CHTAllMedl Pe3yJIbTaTOB IMO3HABATEIBHON IEATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIILHO WJIM COBMECTHO CO CBEPCTHUKAMU TPH BBITIOJHEHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaau3aluu y4eOHOro MpoeKTa U (popMyIHpOBaTH BHIBOIBI
1o pe3ysbTaTaM MPOBEACHHBIX HCCICIOBAHUA MYTEM COTJIACOBAHMS TMO3UIUI B
x0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OByaieHHe YHHBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISTH CBOIO I03HABATEIbHYIO
JeSITEIIbHOCTh, OMpeeNss e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii aJropuT™M JSHCTBUH TIpH
BBIMIOJTHEHUH Y4YE€OHBIX W HCCIIENOBATENbCKUX 3a]ad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMONMY4YeHHMS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYCCKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HA OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OpraHuueckas XUMUS»
OTPAKAKOT:

c(hOPpMUPOBAHHOCTh  TMPEJCTABICHUH O XUMHUYECKOH  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU



npupoasl, B  (QPOPMUPOBAHUU MBIUUICHHS U  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pelIEHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIIMe TMOHATUS (XMMUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
000J10YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (popmyna (pa3BEpHYTass W COKpAIIEHHAS), MOJIb, MOJSIpHAs
Macca, MOJISPHBIM 00BEM, YIJIEPOMHBIN CKENeT, (DYHKIIMOHAJIBbHAS TPYIINA,
paauKai, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTII€BOAOPO/IbI,
KHCJIOPOJ U a30TCOJAEpkKAUUE COCAMHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUHU U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemlecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUW S3bIK XWMHUHW;, MHPOBO33PEHUYECKHE 3HAHWS,
JeXalume B OCHOBE NOHUMAHHUS NPUYUMHHOCTH W CHCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, IMOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JECATETBHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCaHUM COCTABA, CTPOCHUS U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHHI;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIPDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYECKHX BEMIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUHA X
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIIMBATh MPUHAMICKHOCTh H3YYCHHBIX
OPTaHWYECKHUX BEHIECTB IO HMX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COeQUHEHUN (YIJIeBOJOPOIbl, KHUCIOPOA U a30TcojiepiKalline
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrematudeckorr HomeHkiarype (IUPAC), a Takke NPUBOJIUTH TPUBUAIIBHBIC
Ha3BaHUS OTACJbHBIX OPraHMYECKUX BEIIECTB (PTUJIEH, MPOMUJIEH, alleTHUJICH,
ATWJICHTJINKONb, THIECPUH, (eHoN, (HOopManbAeTh, aleTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIESMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOPpMUPOBAHHOCTh yMEHUS OMPEICHATh BHUILI XUMHUYECKOHW CBS3U B
OPraHUYECKUX COEAUHEHUSX (OAUHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJIOKEHUSI TEOPUU CTPOECHUS
opranuyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ yYMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOECHUE,
bu3nYecKue M XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STWJIEH, MPOIMMIEH, alleTHJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30Jl, METAHOJ, STAHOJ, STUJICHTJHUKOJIb,
rmnepuH, GEeHo, aleTanbAeTH]l, MypaBbUHAsI W YKCYyCHAs KUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCJIOTa), HILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIy HUMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
UCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTJI€BOJAOPOIHOTO
Ceipbst (HedTh, TPUPOIHBIN Ta3, Yrojib), CHOCOOBI WX TEPepadOTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUUCIEHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WMJIM MPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITNH);

c(hOpMUPOBAHHOCTh yMEHHUH BJIANE€Th CHUCTEMON 3HaHUNA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHHU MPU U3YUYEHHUH BEILECTB U
XUMUYECKUX ABJICHUN (HaO0IeHne, U3MEpPEHUE, SKCIEPUMEHT, MOJIETTUPOBAHUE),
WCIIOJIP30BAaTh CUCTEMHBIE XWMHYECKHE 3HAHUSA ISl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BENIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIOAATH MTPaBUiIa MOJb30BAHUS XUMUYECKON
NOCYJI0M ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TakKe MpaBuia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMH TIO BBITOJTHEHHIO JT1a00pPaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUJIAHUPOBATH U  BBINOJHATH XUMHYECKUUN
AKCIIEPUMEHT (IIPEeBPAILIEHUS] OPTAaHUUYECKUX BEIIECTB MPU HArPEeBaHUU, MOJTyUYECHUE
TWJIEHA M M3YyYEHHE €ro CBOMCTB, KAaueCTBEHHbIE PEaKUUU OPraHUuYeCKHUX
BCIECTB, JCHATypaIusi OCJIKOB NMPU HArpEeBaHWH, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE30MacHOCTH TMpU OOpalEHUH C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBAaHUEM, INIPEACTABIATh PE3YIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHI COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpelCcTBa MacCOBOM
uHopmaruu, UHTepHeT u a1pyrux);



c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEILHOCTH B IENSIX
COXpPAaHEHUSI CBOETO 3J0POBbS M OKPYKAKOLIEH IMPUPOAHON Cpeabl, OCO3HABATH
OINaCHOCTh BO3JCHUCTBUS HA YKUBBIE OPTraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokaszatens [IJIK, moscHsaTh Ha mpuMmepax CcrmocoOb!
YMEHBIICHUSI W MPEJOTBPALIEHUS HX BPEIHOrO BO3JACHUCTBUS HA OPraHU3M
YEJIOBEKA;

JUIsi 00YyJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XAMHWYECKUX SIBIICHUN;

JUISL  CIENbIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpainsa aisg 3anucu XuMHYeCKUuX

bopmyi.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmass u HeopraHUYecKas
XUMHUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHYECKOHM COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B  (POPMUPOBAHWUU MBINUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIIEHUS MPAKTUIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUA SJIEMEHT, aToM, M30ToM, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMUUYECKAs CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUINYECKas, BOJIOPOIHAS ), KpUCTAJUIMYECKAs PEIIETKa,
TANBl ~XUMHUYECKHX  PEAKLIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKOW peakiMi, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
DJIEKTPOJIUTHYECKOU AUCCOUMALUM, nepuoanueckuid 3akoH [l. M. Menpgeneesa,
3aKOH COXPAaHEHHSI MAaCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN SI3bIK XUMHH,
MHPOBO33PEHYECKNE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XMMHYECKHX SIBJICHUH, (haKTOJOTHUYECKHE CBEJEHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HMCIOJIb30BAHUM BOXKHEHIITNX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIILHOCTH YEIIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE MPU3HAKU TOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJBb30BATh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCaHUH HEOPTaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(OpMHUPOBAHHOCTh YMEHHI HCIHOJB30BaTh XUMUYECKYI0 CHMBOJHKY MJIs
coctaBieHus: (OpMyNl BEIIECTB U ypPaBHEHUH XMMHYECKUX  PEaKIIH,
cucteMatuyeckyto HomeHknaatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid ra3, YrjeKHUCIbIil ras, aMMHak, TaméHas
U3BECTh, HETAalIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUI OIpPENEsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOIO COCTABA, BUJ XHUMHYECKOU
CBs3U (KOBaJIEHTHAsl, MOHHAs, METAJUIMUeCcKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMUECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHas, MOJEKYJsApHasi,
VMOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COCTMHECHUU;

c(hOpMUPOBAHHOCTD YMEHHUM YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEACIIEHHOMY Kiaccy/TpyIe
COEIMHEHUM (MPOCThIE BEUIECTBA — METAUIbl U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCTIOTHI, aM()OTEpHBIE TUAPOKCUBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKkoHa Jl.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JIeMeHTOB |4 mnepuogo Ilepuoandeckoil cHCTEMbI
xumudeckux 3nmeMmentoB JI. VM. MennmeneeBa, MCHoONb3ys TMOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTHUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COCOUHEHMI
10 nepuoaaM U rpynnam llepuonnueckon cuctemMel XMMUYECKHUX 3i1eMeHTOB []. .
Menpeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHAYECKUE CBOMCTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBSA3M MEXKIY HEOPraHWYECKUMU
BEILLECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIIMPOBATH XUMUYECKUE PEAKIUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIEHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaKlnH, yYaCTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIATH YpPaBHEHHUS PEaKUUN pa3IUUHbIX
THUIIOB, TIOJTHBIE M COKPAIEHHBIE YPABHEHHS PEAKIIUl HOHHOTO OOMEHAa, YUYUTHIBAS
YCJOBHS, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOLINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELLECTB;

c(OpPMUPOBAHHOCTh YMEHHH  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPEJCTBOM COCTABJICHUS SJEKTPOHHOrO OallaHca
ATUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaKuu OT Pa3IMYHBIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelUIHero Bo3aenctus (mpunuumn Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IMPOIIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHUCJIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUNH 00 OOIIMX HAYYHBIX MPUHLUIAX H
HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPON3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HMCIOJIb30BAaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IpU XMMHYECKUX PEaKIUAX, MAacChl BEIIECTBA WK 00BbEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKlUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON
nocyAod M JabopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalIeHHs ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIOJHEHUIO J1a00paTOPHBIX
XUMHUUYECKHUX OMbITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUJIAHUPOBATH U  BBINOJHATH XUMHYECKUUN
HKCIIEPUMEHT (pa3jio’KEeHUE MEePOKCHIA BOAOPOAAa B MPUCYTCTBUM KaTalau3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMUYECKON peakiuu,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIuu Ha cyib(dar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad IO
TeMaMm «Metaby U «Hemeramib»y) B COOTBETCTBHM C MPaBWIAMH TEXHUKU
Oe3omacHOCTH IpU OOpAIllEHUHU C BEIIECTBAMH U JIa0OpAaTOPHBIM 000pPYI0BaHUEM,
OPEJCTaBIsATh PE3yJabTaThl XUMHYECKOTO J3KCIepuMeHTa B Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX peaKIHUil U (HOpMYIUPOBaTh BBIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

c(OpMHUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJTU3UPOBATh XUMHYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpeICcTBa MAacCOBOM
KOMMYHUKaIu, THTEpHET U JpyTuXx);



c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEILHOCTH B IENSIX
COXpPAaHEHUSI CBOETO 3J0POBbS M OKPYKAKOLIEH IMPUPOAHON Cpeabl, OCO3HABATH
ONACHOCTbH BO3JECHUCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIIEHHBIX BEIIECTB, IOHUMAs
cmpicn mokaszarens [IJIK, moscHATh Ha mpumepax crnocoObl YMEHBUICHHS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOAAX IMO3HAHUSA BEUIECTB U
XUMHWYECKHUX SBJICHUM;

JUIS CIETBIX M CHAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuu JI. bpainsa aisa 3anucu XuMHYeCKUuX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontponbnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI
Pa3zgen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipenmer oprannueckon xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Htoro no paszneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHble yriieBOOOPOABI — aJIKaAHbI 2
29 HenpenenbHble yrieBogopoibl: alKEHBI, 6 1
aJIKaIMEHBbI, ATTKUHbI
2.3 ApomaTuieckue yrieBoaopoabl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xanue opranniecKkue coeuHeHNs!
3.1 Cnuptel. Denon 3
39 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 )
CrnosxxHble 3upsI
3.3 VYrneBoanl 3 1




Hroro no pasneny 13
Pa3znen 4. A3oTcoaepskaniue oprannyeckre coeJuHeHUst

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoOJIeKy I pHbIE COeIHHEHUSA

5.1 Ilnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaunmeHoBanue pa3aeoB U TeM uudpoBLIe
Ne i/l P Konrpoabnbsie IIpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3aKkoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOTr00Opasue 4
' BEIIECTB
1.3 XUMUYECKUE PEaKIuu 6 1 1
Htoro no pasneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Mertaninl 1
2.2 HemeTamisr 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHUYECKUX )
' BEIIECCTB
Hroro no pazneny 17
Pasznea 3. Xumusd u :KN3HbL
3.1 XuMHA U )KU3Hb 4
Uroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3
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