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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XuUMUM Ha YpPOBHE CpeAaHero ooimero oO0pa3oBaHUS
pa3paborana Ha ocHoBe DeaepanbHOro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanumn», TpeOoBaHUN K pe3yibraraM OCBOCHHS
denepanbHOil 00pa3oBaTeNbHON MPOTPAMMBI CPEIHETO OOIIEro 00pa3oBaHUS
(®OIT  COO), npencraBieHHbix B DenepadbHOM  rOCyAapCTBEHHOM
obpazoBarenbHoM ctanaapte COQO, ¢ yuétom KoHueniuu npenonaBaHus y4eOHOTo
npeameTa «XuMus» B 00pa3oBaTesbHbIX opranuzanusx Poccuiickoin denepanuu,
peanu3yIMX OCHOBHbIE 00pa30BaTelibHbIC TPOTPaMMBbl, 1 OCHOBHBIX IMOJI0KEHUM
«Crparerun pa3utusa Bocnutanusa B Pocculickoit @enepanuu Ha nepuoa 10 2025
rona» (Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOAOB K pa3pabOTKe MPOrpaMMbl MO XHUMHH, K OINPEICICHUIO
oOwielt crparerun 0O0y4eHHsl, BOCIUTAHUS U PA3BUTHS OOYyHAIOIINXCS CPEICTBAMU
yuebHoro npeameta «Xumus» aiag 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHIenTyanpHbie TosokeHus: ®I'OC COO o B3auMOO0OYCIIOBICHHOCTH IICJICH,
CONIEP)KaHMsI, PE3yJbTaTOB OOy4YeHHs W TpeOOBaHUM K YPOBHIO MOJATOTOBKHU
BBITTYCKHUKOB.

XUMUYECKOe o0Opa3oBaHue, MoJIy4yaeMoe BBIITYCKHUKaMHU
o01reo0pa3oBaTeIbHONW  OpTaHU3AIMK, SIBISETCS HEOTHEMIIEMOW YacThIO HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM HTAllOM peaJn3aluyd  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
I[EJIOCTHOM CHUCTEeME XHMMHUYECKOro oO0pa3oBaHUs. OJTHU IIEHHOCTH KacaroTcs
MMO3HAHUS 3aKOHOB TPUPOJIBI, (OPMUPOBAHUS MUPOBO33PEHUS M OOIICH KYIbTYPHI
YeJI0BEKa, a TAKKE DKOJIOTHUECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO
U TpUpONHOHN cpene. Peanusyercss xumuueckoe oOpa3oBaHue OOydarolIUXcCs Ha
YpPOBHE CpEIHEro oO0IIero oO0pa3oBaHUsl CpPEACTBAMU Yy4eOHOro IMpeaMera
«XuMus», ColepKaHhEe M TOCTPOEHUE KOTOPOTO OMpPEACNICHBbl B MpPOrpamme Mo
XUMUU ¢ YIETOM CrielM(DUKN HAYKU XUMUH, €€ 3HAUYCHUS B IO3HAHUH MPUPOJIBI U B
MaTepUaibHOM KU3HU OOINECTBa, a TAKXKE C yU4ETOM OOIIMX IIeJIe U MPUHITUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpPEIHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanumu.

XuUMHSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0CcoOyl0 poJib B
COBPEMEHHOW IMBUJIM3AlMU, B CO3JaHUHM HOBOUW 0a3bl MaTepUabHOW KYJIBTYDBHI.
Ona BHOCHUT CBOH BKJIaJ B ((OPMHUPOBAHUE PAIIMOHATILHOTO HAYYHOTO MBIILICHHUS, B
CO3/IaHHE€ IIEJIOCTHOTO MPEACTaBICHUSI 00 OKPYXKAIOIEM MHUpE KaK O €IUHCTBE
OPUPOJLI M YEJIOBEKa, KOTOpoe (POpMHUPYETCS B XMMUM HAa OCHOBE IMOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOLIETO MHPA, OCO3HAHUS B3aMMOCBS3U MEXITY
CTPOCHHMEM BEIIECTB, NX CBOMCTBAMHU U BOZMOXKHBIMU 00JIaCTSIMU IPUMEHEHHUSI.



TecHO B3aUMOJCHCTBYSI C APYTUMHU €CTECTBCHHBIMH HayKaMH, XHMHsI CTala
HEOTHEMJIEMOH YaCThI0 MUPOBOU KYJIBTYPBI, HEOOXOIUMBIM YCIIOBHEM YCIICIITHOTO
Tpyla W >KH3HU Kaxjoro uieHa oOmectBa. CoBpeMEHHas XHMHS KaK Hayka
co3ujareNbHasg, KaKk Hayka BBICOKMX TEXHOJIOTHI HampaBieHAa Ha pelieHue
I00QBHBIX TPOOJEM YCTOMYMBOTO pa3BHTHS YEJIOBEUECTBA — CHIPHEBOM,
AHEPTrEeTUYCCKOM, MUIIEBOH, SKOJIOTUICCKOW OE30ITaCHOCTH M OXPaHbI 37J0POBBSI.

B coorBeTcTBUMM C OOMMMM MEISIMH M TNPUHIHAIIAMH CPEIHETO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbI ypOBEHb
M3Yy4YCHHS) OPUCHTHPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIBTYPHYIO TOATOTOBKY
oOyJaromuxcsi, HEOOXOAMMYI0 WM Il BBIpaOOTKM  MHUPOBO33PEHUYECKHUX
OPUEHTHPOB, YCICITHOTO BKJIIOUEHUS B JKU3Hb COIMYMA, IPOJODKCHUS
o0pa30BaHUs B Pa3IMYHBIX 001aCTIX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUCH.

CoCTaBIAIOMUME TpeAMETa «XHUMHS» SBISIOTCS 0a30BbIE KypCHl —

«Oprannyeckas xumusi» U «OOmas W HeopraHUYECcKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHUCTeMa
3HAHUW MO0 HEOPraHWYECKONW XMMHHM (C BKJIIFOUCHHEM 3HAHUU U3 OOIICH XUMUHU) U
opranndeckor xumuu. OopmMupoBaHHE NAHHOM CHUCTEMBI 3HAHUU IIPU U3YYEHUU
npeaMeTa O00eCreyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHATUN, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa conmepxkaHusi KypcoB — «Opranudeckas xumus» u «OOmias u
HEOopraHuveckas XuUMHUsS» CQOPMUPOBAHA B MPOrpaMMe MO XUMUU HA OCHOBE
CUCTEMHOI0 TMOAXOAa K M3YyYEHHIO YYEOHOro Marepuasia M OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpPEENIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OPraHMYEeCKOM XUMHUHM BEIIECTBA
paccMaTpHUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUM CTPOCHUSI OPTraHUYECKHX
COCIMHEHMI, a TaKKe Ha YypOBHE CTEPEOXUMUYECKHMX U  3JIEKTPOHHBIX
NpeACTaBICHU O cTpoeHuH BeniecTB. CBeaeHHs 00 H3yd4aeMbIX B Kypce
BEIIECTBAX JAlOTCS B PAa3BUTHU — OT YIJIEBOJOPOIOB JO CIOXKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIWHEHHI. B Kypce opraHnyeckoll XHMMHUU IMOJIY4YarT pPa3BUTHE
copMupoBaHHbIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus MEpBOHAYATIbHbIE
MPEICTABICHUS O XMMHYECKOW CBSI3U, KJIACCU(PUKATMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUYECKOW PEAKIIMH.

[lon HOBBIM yIIOM 3peHHS B mHOpeaMmere «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsi M3YUYEHHBII Ha YpPOBHE OCHOBHOTO OOIIero o00pa3oBaHUs
TEOPETUYECKUI MaTepuall U (PAKTOJOTMYECKHE CBEACHUS O BEIIECTBAX H
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUS» OOYyYAOIIMMCSl TMPEAOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAYEHUE
HNEePUOINYECKOT0 3aKOHA C OOIIETEOPETUIECKUX U METOJ0JI0OTMUYECKUX MO3UIUH,



IyOke TMOHATh MCTOPUYECKOe W3MeHeHue (QyHKUMA O3TOro 3akoHa — OT
000011aro11el 10 OObSICHAIOEN U TPOTrHO3UPYIOLLEH.

Enunas cucrema 3HaHUM O Ba)KHEWINUX BEIIECTBAX, X COCTaBe, CTPOCHUH,
CBOMCTBaX M MPUMEHEHHH, a TAKXKE O XMMHYECKHX PEaKIMSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTAX MNpOTEeKaHuss nonosHsercas B Kypcax 10 m 11 xmaccos
ANIEMEHTAMHU COAEP)KAHUSI, UMEIOUIUMHU KYJIbTYPOJOTHYECKHII W MPUKIATIHON
Xapaktep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIIBHOM M MPAKTHUECKOU
JESTENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHMIO YBAXKEHUSA K MPOLECCY
TBOPUECTBA B 00JACTU TEOPUHU M MPAKTUYECKUX MPUIIOKEHUI XUMUHU, TOMOTatoT
BBIITYCKHUKY OPHEHTHPOBAaThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0OiieMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIMBAThL MH(GOPMALUIO U
OPUMEHSITh €€ g TIOTNOJHEHUs] 3HAHUM, peNIeHUs WHTEIUICKTYaJbHbIX W
AKCIIEPUMEHTAJILHBIX UCCIEIOBATENIbCKUX 3a7a4d. B 1enom coaepkanue yd4eOHOro
npeaMera  «XHUMHS»  JAHHOTO  YPOBHS  HM3YyYEHUS]  OPUEHTUPOBAHO  Ha
dbopMupoBaHuE y OOYyYarOUIUXCSA MHUPOBO33PEHUYECKOM OCHOBBI I MOHUMAHUS
dunocodckux wmaeH, TakMx Kak: MaTepHalbHOE €IMHCTBO HEOPraHWYECKOTO U
OpraHU4ecKoro MwHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HUX COCTAaBOM U
CTPOCHUEM, TO3HABAEMOCTh MPUPOAHBIX SIBICHUM MYyTEM DSKCOEPUMEHTAa U
pEelIeHUs] TMPOTHBOPEYMA MEXAY HOBBIMH (aKTaMU H  TEOPETHUYCCKUMU
MPEIOChUIKAMHU, OCO3HAHUE POJIM XMUMHH B PEIICHUU DKOJIOTHYECKUX MPooIeM, a
TaKke MpolsaeM cOepeKeHUsT SHEPIeTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUsI HOBBIX
TE€XHOJIOTHI U MaTe€pUaJIOB.

B nmnnane pemieHuss 3amad  BOCHUTAHMS, PAa3BUTHS UM COLMATU3ALMU
o0OyJaromuxcsi MPUHATBIE MPOTPAMMON TIO XUMHUHU TOAXOIbI K OIPEACIICHUIO
CONEp)KaHMSI M TOCTPOCHUS TMpeIMeTa MpeAyCcMaTpuBaloT (OpMUPOBAHHE
YHUBEPCAIbHBIX YUE€OHBIX JIEUCTBUMA, UMEIONINX 0a30BOE 3HAUCHUE JIJIsI PA3IUUHBIX
BUJIOB JCSATEILHOCTHU: pEIIeHUuss mpoOsieM, TMOWCKa, aHajdu3a U 00pabOTKH
uHbOpMaMK, HEOOXOMUMBIX JUIsi TMPUOOPETEHUS OMbITa MPAKTUYCCKON U
UCCIIEAOBATEIIbCKOM JIEATEIbHOCTH, 3aHUMAIOLIE BaXXKHOE MECTO B IO3HAHUH
XUMUH.

B mnpaktuke mnpenomaBaHus XHMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 OOIIEro oOpa3oBaHusl, IPU ONPEACICHUN
COJIEPKATEIBHON XapaKTEPUCTUKU MeJel HW3y4YeHUsl MpeaMeTa HamlpaBIeHUEM
NEPBOCTENIEHHOM 3HAYMMOCTH TPAJAMIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUYECKOM HAyKH Kak OOJIACTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON
JEATENIbHOCTH YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTypbl. C
METOAWYECKOM TOYKH 3PEHHSI TAKOM MOAXOJ K ONPEACIICHUIO LENEeh N3y4YEHHUS
IIPEMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.



CormmacHO JaHHOM TOYKE 3pEHUS ITIaBHBIMHU LIEJISIMU U3YUYEHUS MPEIMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBISFOTCS:

e (QopMupoBaHME CHUCTEMbl XHMHYECKHX 3HAHUM KakKk Ba)KHeHIen
COCTABJISIFOLIEN €CTECTBEHHO-HAyYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOM
JeXaT KIIUeBble MOHATUS, (yHAaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE sI3bIKa HAyKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JIOCTYITHBIX
00001IEHNI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (QopMupOBaHHE U Pa3BUTHE MPEJCTABICHUN O HAYUYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEaklMil, HEOOXOAUMBIX [JIsi MpUOOpeTeHus
YMEHUM OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB JCATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHUEM  XHMHYECKOTO  HKCIIEPUMEHTAa, COONIONEHUEM  TpPaBUI
0€301acHOro 00paIleHHs C BEIECTBAMU.

Hapsny c atum, conepxarenbHas XapaKTepUCTHKA LEJIed U 3a/lad U3y4eHUs
npeaMeTa B POrpaMMe MO0 XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C
HOBBIMH TPUOPUTETAMH B CHUCTEME cpefHero ooOiero oopaszoBanusi. CerogHsi B
pernojaBaHuU XMMUU B OOJIbIIEH CTEeHH OTAAETCS MPEANOYTEHUE TPAKTUIECKON
KOMIIOHEHTE  CcollepKaHusi OOydeHHs, OpPUCHTHUPOBAHHOM Ha  TMOJTOTOBKY
BBIITYCKHUKA 0O01e00pa30BaTeIbHOW OpraHu3alyy, BIAJCIOLIEr0 HE HaObOpoOM
3HaHWM, a (PyHKIIMOHAJIHLHON TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH W YMEHUSIMH
AKTHUBHOTO MOJYyYE€HUS! 3HAHWI U TPUMEHEHHS UX B PEaIbHOM KU3HU JJI PELICHUS
NPaKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM Tpu HU3yUYEHHM TMpeaMera «XUuMUs» JOMHUHHUPYIOIIEe
3HauYEHHUE MPUOOPETAIOT TAKUE 1IEJIU U 3a7a4H, KaK:

aganTamnys o0yJaroumxcs K yCJIOBHUSIM JIMHAMUYHO PA3BUBAIOIIETOCS MHPA,
dbopMUpoBaHME  MHTEIUIEKTYyallbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
CaMO00Opa30BaHUI0, COTPYIHUUYECTBY, CaMOCTOSATEIbHOMY MPUHATHIO TPAMOTHBIX
pelIeHr B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

dbopmupoBaHue |y OOydYarONIUXCS  KJIIOYEBBIX  HABBIKOB  (KJITFOYEBBIX
KOMIIETECHIIMI), WMEIOIIMX YHUBEpPCAIbHOE 3HAYEHHE JJIS PAa3IMYHBIX BHUIOB
JESATENbHOCTH: pelIeHusl npobiieM, Moucka, aHaau3za U o0paboTku MH(pOpMaIUH,
HEOOXOJUMBIX JJIsI TPUOOPETEHHUsI OMbITa JESITEIbHOCTH, KOTOpas 3aHUMAaeT
Ba)KHO€ MECTO B MO3HAHUM XUMUHU, a TAKXKE JIJIS1 OLIEHKH C MO3ULIUMA 3KOJIOTUYECKON
0€30MacHOCTH XapakTepa BIMUSHHUS BEHIECTB W XUMHYECKHUX IIPOLIECCOB Ha
OpraHU3M YEJIOBEKA U MIPUPOJHYIO CPENY;



pa3BUTHE II03HABATENIbHBIX HMHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKHUX
crocoOHocTEN 00yYaroluUXCcsl: CIOCOOHOCTH CAMOCTOSITENBLHO MPUOOPETAaTh HOBBIE
3HAHMS 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMHU, UCIIOJIb30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIE TEXHOJOTUU JJIsl TMOMCKAa M aHalu3a y4eOHOU U
Hay4HO-TIONYJISIPHOM HH(OPMaLIMK XUMUYECKOTO COJEPKAHUS;

(dbopMUpoBaHUE U pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIJIEHUS, HAOIIOIAaTENbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOIUMBI, B YaCTHOCTH, IpPH IUIAHUPOBAHUU W MPOBEIACHHH XHUMHYECKOTO
JKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOeXKAEHHOCTH B T'YMaHHCTHYECKOH
HalpaBiICHHOCTH XMMHH, €€ Ba)KHOM pOJIM B pPEIICHUH [IOOAIbHBIX MPOOIEM
palOHaIbHOIO MPUPOAOIOIB30BaHUS, TOMOIHEHHS SHEPTETUUECKUX PECYPCOB U
COXpAHEHHsS] TPHUPOJHOIO PABHOBECHSA, OCO3HAHUS HEOOXOJUMOCTH OEpe’KHOTO
OTHOLIEHUS K MPUPOJE W CBOEMY 3J0POBbIO, & TaKXe MNPUOOpPETEHHUs OIbITa
UCTIOIB30BAHMS TOMYUYEHHBIX 3HAHUM Ui TPUHATHA TPAMOTHBIX pEIICHUN B
CUTYalUsIX, CBA3aHHBIX C XUMUYECKUMU SIBJICHUSIMMU.

B yueOHOM 1ulaHe cpenHero oOwiero oOpa3oBaHUs MPEeIMET «XHUMUS»
0a30BOro ypoBHSI BXOAUT B COCTaB MpeAMETHOW oOnactu «EcTecTBEeHHO-HAy4YHbIE
MPEIMETHD».

OO11ee yuCiIo YacoB, OTBEAEHHBIX IJIS U3YYEHHUs] XUMUHU, HAa 0230BOM YpOBHE
cpemHero oOrero obpasoBaHus, cocrapiser 68 wacoB: B 10 kmacce — 34 gaca (1
yac B Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelno).



COAEPKXAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBBI OPraHMYeCKOH XUMHMH

[Ipenqmer opraHnveckoil XuMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
NOJlyYeHUH HOBBIX BEUIECTB M MarepuaioB. Teopus CTPOCHHS] OPraHUYECKHX
coenuHeHuil A. M. BytiepoBa, €€ ocHOBHbIE T0JI0keHUsA. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKHX BelecTB. lomornorus, wu3oMepus. XUMHYECKas CBA3b B
OpraHUYECKUX COECAUHEHUSIX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenne o kinaccuduxanuu opraHudeckux pemiecTB. HomeHkiatypa
OpraHUYEeCKUX COEAMHEHUN (CUCTEeMaTHdecKas) W TpUBUAJIbHbIE Ha3BaHUSA
BAXKHEHUIIINX MPEJICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCNEpUMEHTAJIbHBIE METOJbl H3YUYEHUS BEIIECTB W HX MPEBpalICHUI:
O3HAKOMJICHHE C OO0pa3laMd OpPraHWYECKHX BEIIECTB M MaTrepuajiaMd Ha HX
OCHOBE, MOJIECJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BELIECTB, HaONIOACHUE U
OMMCAaHHUE JEMOHCTPALUOHHBIX OIBITOB M0 MPEBPALIEHUIO OPTAHUYECKUX BEIIECTB
py HarpeBaHuu (TJ1aBjaeHue, OOYTIIMBAHUE U TOPEHHUE).

Yriesogopoanbl

AJIKaHbl: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psA. MeraH W 3TaH —
MPOCTEUIIINE MPEACTABUTENMN AJIKaHOB: (PU3NUECKHE U XUMUUYECKHUE CBOMCTBA
(peakuuu 3aMEIICHUs] W TOPEHHUs), HAXOXKJECHHE B TMPUPOJE, IOIYyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN PSAA. DTHIEH U MPOMWIEH —
MPOCTEHIIIME TPEACTABUTENIN AJIKCHOB: (U3MYECKHE M XHMHUYECKUE CBOMCTBA
(peakuuu TUIPUPOBAHUSA, TAJOTCHUPOBAHUS, TUIpaTallid, OKUCJICHUS U
MOJIMMEPU3ALINH ), IOTYyUYCHHE U IPUMEHEHHE.

Ankxanuensl: Oytaauwes-1,3 u metmnOyramueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakius mnoiuMepusanuu). [logydyeHrne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTMYECKUM psijl. ALICTUIICH

— TPOCTEHIIMHA TpPEeACTaBUTEIb AJKUHOB: COCTaB, CTPOECHME, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA (peaKkUUu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, TUJIpaTaliH,
TOpPEHUS), MOTYYEHUE U IPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHue, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuu rajJoreHUpOBaHMS U HUTPOBAHMS), MOJIyYEHUE U NpPUMEHEHUE. Toryon:
cocmas, cmpoeHue,  usuyeckue U  XUMUUECKUe  ceoucmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NOMyueHue u npumenenue. TOKCHYHOCTD



apeHoB. [eHeTnyeckass CBSI3b MEXIY YIIEBOAOPOAAMH, MPUHAMICKAIUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHbIE HCTOYHMKH YIIIE€BOAOPOAOB. IIpupoaHblii ra3 W MOIyTHBIE
He(dTaHble Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl mnepepaloTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMHYECKUM, KaTaJIUTUYeCKuil), nuponus. I[IpomyKTsl
nepepadoTku HedTH, UX MMPUMEHEHNE B MPOMBINUICHHOCTH U B ObITy. KaMeHHBII
yTOJIb U TIPOJYKTHI €r0 MepepadoTKH.

OKCNEpUMEHTAJIbHBIE METOJbl H3YYEHHUs BEIIECTB W MX MpEeBpalleHUM:
O3HAaKOMJIEHHE C O00pa3laMu IUIACTMAcC, KaydyyKOB WU PE3WHBI, KOJJIEKIIHH
«Hebts» ©w  «Yromp», MOAEIMPOBAHWE  MOJEKYJI  YIJIEBOAOPOIOB U
raJIoreHONPOU3BOHBIX, [TPOBEICHUE MPAKTUUYECKON paboThl: MOITyYEHHE STUIICHA
Y U3YYEHUE €r0 CBOWCTB.

Pacuértnrle 3agaun.

Boluucnenuss 1o ypaBHEHHMIO XHMHYECKOW peakiuu (Macchl, 00béMa,
KOJINYECTBA MCXOHOTO BEIIECTBA WM MPOAYKTA pEaKLMH MO M3BECTHBIM MAacce,
00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB MU IIPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:xamme oprannyeckue coeuHeHUs

[IpenenbHple ONHOATOMHBIE CHUPTHI. METaHONI Y 3TaHOJN: CTPOECHHUE,
dusznueckue M XMMHYECKHME CBOWCTBA (pEakiMUd C AaKTUBHBIMH MeTalllaMH,
rajoreHoBOIOPOJIaMH, TOpPEHHE), TpUMEHeHHe. BoaopoaHbie CBS3UM  MEXKIY
MOJIEKYJIAMH CIIUPTOB. [[elicTBME METaHOJIa M ATaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble  COHUPTHI.  OTWICHIIMKOJIb W  IJIMUEPUH: CTPOCHHE,
dusnueckue M XUMHYECKHME CBOWCTBA (B3aUMOJACHCTBUE CO MICJIOYHBIMU
METaJUlaMH, KaueCTBEHHasi pPEaKiys Ha MHOTOaroMHble cnupThl). JleiicTBUE Ha
Opra"usM 4enoBeka. [[puMeHeHnne munepruHa u 3TUIICHIJIMKOIA.

®deHos: CTpOCHHE MOJEKYNbl, (U3NYECKUEe U XHUMHUYECKUE CBOMCTBA.
Toxcuunocts penona. [lpumenenue gpenona.

Anpnerunpl U kemouwvl. DopmanbIeruj, aueTalblerujl: CTPOCHHE,
dusznueckue U XMMUYECKHE CBOMCTBAa (peaklMy OKHCIEHHUS M BOCCTAHOBJICHUS,
Ka4eCTBEHHBIC PEAKIIUN ), TTIOJTYUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIPe/ieNIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCyCHAs
KHUCIIOTHI: CTpOCHUE, PU3MUECKUE U XUMHUUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE IS
KJlacca  KUCIOT, peakuus dSTepuduKaimu), TMOJIydYeHUEe U MpPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KHUCIOTHl KaK MPEACTaBUTEIM BBICHIMX KapOOHOBBIX
KHUCJIOT. MblTa KaK COJIM BBICIIUX KaPOOHOBBIX KHUCJIOT, UX MOIOIIEe JeHCTBUE.

Cnoxnble 3(upbl Kak TPOWU3BOJHBIE KAapOOHOBBIX KHCIOT. [wmaponu3
cnoxHbIX 3upoB. XKupsel. ['uaponus xxupos. [Ipumenenne xxupo. buomornueckas
POJIb JKUPOB.



VYreBompl:  cocraB,  Kilaccuukanmus — yriieBoioB  (MOHO-, JU- U
nonucaxapujibl). [TroKko3a — npocreduii MoHOCaxapua: 0COOEHHOCTU CTPOEHUS
MOJIEKYNbI, (PU3MYECKHE M XUMHUYECKHE CBOMCTBAa (B3aMMOJEHCTBUE C
ruapokcugoM Menu(ll), okucienne ammuadyHbIM pacTBOopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHUE TIIIOKO3bl), HAXOXKJCHHE B MPUPOJIE, NMPUMEHEHHUE,
ouosnoruyeckas poisib. @orocunrte3. OpyKTO3a Kak U30Mep MIIOKO3bI.

Kpaxman u nemnono3a kak npupoaHsie noauMmepsl. CTpoeHHe Kpaxmala H
HeJuToa03bl.  PuU3MUecKMe M XMMHUYECKHE CBOMCTBAa Kpaxmana (TUApONu3,
Ka4eCTBEHHAsl PEAKLIHsI C HOJIOM).

OKCHEPUMEHTAIbHBIE METOJIbl HW3Y4YEHHUs BEIIECTB M WX MPEBPAILICHUIL:
IpoBeACHUE, HAOIIONEHUE U OINHCAaHWE JEMOHCTPALMOHHBIX ONBITOB: T'OPEHUE
CIIUPTOB, Kau€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIEHHE STaHOJA
okcugoM Menu(Il)), MHOTOaTOMHBIX CHUPTOB (B3aMMOJICUCTBUE TIJIMIEPUHA C
ruapokcuaoM meau(ll)), anpaernnoB (OKUCIECHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u ruapokcuaom wmeau(ll), B3aumonelcTBUE Kpaxmana C HOIOM),
IPOBEJICHNE MTPAKTUYECKOM paOOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnnlie 3amaun.

Beluucnenuss 1o YpaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJIHOTO BEIIECTBA WM MPOAYKTA pEaklMHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTconepkaliue OpraHnyeCcKiue COeTUMHEHUS.

AMMHOKHCIIOTHI KaK aM(OTEepHBIE OpraHndeckue coennaeHus. dusndeckne u
XMMUYECKHE CBOMCTBA aMMHOKHCIOT (Ha MpuUMepe IIuiMHa). buonorudeckoe
3HAYE€HHE AMUHOKHUCIIOT. [lenTupr.

benkun kak MpUPOOHBIE BBICOKOMOJEKYJSApHbIE coeauHeHud. [lepBuunas,
BTOpUYHAs M TpETUYHas CTPyKTypa OenkoB. XHMHYECKHE CBOMCTBa OEIKOB:
THJIPOJIN3, ICHATYypalts, KaueCTBEHHbIC pEaKIINU Ha OEJIKH.

OKCHEpUMEHTAJIbHBIE METOJbl H3YYEHHUS BEIIECTB W HX IPEBpPALICHUM:
HaAOJIOZICHUE M OMHMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JIEHATypaIus OEJIKOB MPHU
HArpeBaHMHU, IBETHBIC PEAKIIUU OCIIKOB.

BroicokoMoliekyIsipHbIe COeIUHEHHN S

OCHOBHbBIE TIOHSITUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSS MOJICKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COEAMHEHUN —
NOJIMMEPU3ALINS U TTIOJTMKOHIEHCAIUS.

OKCHEpUMEHTAJIbHBIE METOJbl H3YYEHUS BEIIECTB W HX IPEBpALICHUM:
O3HAKOMJICHHE C 00pa3laMy MPHUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanm3arust MEXMpeIMETHBIX CBSA3EH MPH U3YYCHUN OPTAaHMYECKON XUMUH B
10 kmacce OCYIIECTBIIETCS Yepe3 HCIOIb30BAHME KAaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHATHH, TaK W TOHSATUU, SBISIONIMXCS CHUCTEMHBIMU JIJISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBJICHHE, HAYYHBIN (DakT, TUmoresa,
3aKOH, TEOpHsl, aHAJIW3, CUHTE3, KiIacCU(UKAIMs, NEPUOAUIHOCTh, HAOIIONCHUE,
U3MEPEHHE, IKCTICPUMEHT, MOJICTTUPOBAHUE.

@dwuszuka: MaTepus, OHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEJIO, O0bEM, arperarHoe COCTOSIHUE
BEIECTBA, (PU3NICCKHUE BETUYUHBI U SUHUIIBI NX U3MEPEHUS.

buonorusi: kinerka, opranusMm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTrocuHTE3, OWMOJOTUYECKH AaKTHUBHBIC BeliecTBa (OENKH, YITICBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIE MOPOABI, MOJIE3HBIE HCKOMIAeMbIE, TOTUIHBO,
PECYpCHI.

TexHoNOrHs: TUIIEBBIC TPOMYKTHI, OCHOBBI PAallMOHAIBLHOTO IMHUTAHUS,
MOIOIIIAE CPEJICTBA, JIEKAPCTBECHHBIE U KOCMETUYECKUE TMperaparhl, MaTepralibl U3
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHH

XVWMHYECKUN 3NeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
o0osiouka. DHEPreTuuecKue ypoBHH, MOMYpPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOGHHOCTH pacmpeneieHus] dJIEKTPOHOB MO OpOUTANISIM B aroMax
AIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHAS KOH(DUTYypaLIHs aTOMOB.

Ilepnonnueckuit 3akoH U llepuognueckas cucreMa XUMMUYECKUX JIEMEHTOB
. N. MenaeneeBa. CBsA3b MEpPUOAUYECKOTO 3akoHa U Ilepuonnueckoil CUCTEMBI
xumuueckux sneMmeHToB Jl. M. MeHnneneeBa ¢ COBPEMEHHOW TEOpPUEUN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHUS CBOMCTB XHMHUYECKUX DIIEMEHTOB U
o0pasyeMbIX MMHU TPOCTBIX U CJIOKHBIX BEHIECTB MO TPyIINaM M TEpPUOJIaM.
3HaYEHHE NEPUOANYECKOTO 3AKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XuUMHUUYECKas CBS3b. BUIbl XUMHYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHus KOBaJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U  JOHOPHO-
akienTopHbeiil). Bogopomnasi cBsi3b. BajneHTHOCTb. DIEKTPOOTPHUIATEIHHOCTS.
Crenensn okuciienusi. IoHbI: KaTHOHBI U AHUOHBL.



BemectBa MONEKYASPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEMIECTBA. THUIMbI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsTue o qucnepcHbIX cucremax. VICTHHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 1075 BEnecTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Homenxiarypa
HEOPraHMYECKUX BEHIECTB. [EHETHYecKas CBsI3b HEOPraHWYECKHX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas  peaknms. Kiaccumdukamus — XHUMHYECKHX — PEaKIHA B
HEOPraHMYEeCKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHHS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUH PU XUMHUECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3linyHbIX (pakTopoB. OOpaTtuMble
peakuuu. XuUMHUYECKOe paBHOBecue. DakTopbl, BIUAIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipuamun Jle [Hlarense.

Onexrponutudeckas aucconuanus. CHuibHbIE U cialdblie 3JeKkTponauThl. Cpena
BOJIHBIX PACTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHas, EI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKITUU.

OKCHEPUMEHTAIbHBIE METOJIbl W3YYEHHUs BEIIECTB M WX MPEBPAILICHUIL:
neMoHcTpanus tabmun «llepuonuueckas cucreMa XUMHYECKHX 3aeMeHToB JI. .
MemnzeneeBa», U3yuyeHUE MOJENIEH KPUCTAJUIMUECKUX PEIIETOK, HAOIIONeHHE U
OTMHUCAHUE JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa30oXKEHHUE MEePOKCH 1A
BOJIOPOJIa B MPUCYTCTBUM KATAIM3ATOPA, ONPEACIICHUE CPEABI PACTBOPOB BELIECTB
C TIOMOIIBI0 YHHMBEPCAIBHOTO WHIWKATOpPA, PEAKIMW HWOHHOTO OOMEHa),
IIPOBEJICHNE MPAKTUYECKON padoThl «BiusHue paznudHbix (PaKTOpoB HA CKOPOCTH
XAMUYECKOU pEAKIIANY.

Pacuértnrle 3agaun.

Pacu€éTtei 1O ypaBHEHHMAM XMMHMYECKHMX PEAKIHH, B TOM YHCIE
TEPMOXUMHUUYECKUE PACUETBI, PACUETHI C HCIOJIB30BAHUEM IIOHSITUS «MACCOBasd
JIOJISL BEIIECTBAY.

Heoprannueckasi Xumus

Hemeraiuibl.  Ilomoxenue HemeramioB B Ilepuoguueckont  cucreme
xumuueckux anemeHtoB JI. M. MengeneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®u3nyeckre CBOWCTBA HEMETAJUIOB. AJIIOTPOIHUS HEMETa/ioB (Ha MpUMeEpe
KHCIIOpOJIa, cephl, pocdopa u yrieposa).

XVWMHUYECKUE CBOMCTBA BaXKHEHIIUX HEMETAUIOB (TajOreHOB, CEphl, a30Ta,
dbochopa, ymiepoma U KpeMHHS) M HUX  COCAMHEHUNH  (OKCHJIOB,
KHUCJIOPOJICOICPIKAIIUX KUCIIOT, BOAOPOJIHBIX COCTMHEHU).

[IprMeHenne Ba)XHEUIIMX HEMETAJUIOB U UX COCINHEHUM.



Meramnel. [lonoxenue metamioB B Ilepuonnueckoil cucreMe XUMHUYECKUX
anementoB Jl. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS ANEKTPOHHBIX 000I0YEK
aToMOB MeTaiioB. O0mue ¢guzndeckue cBoiictBa MeTaiuioB. CIiaBbl METasIOB.
DNEKTPOXUMUYECKUIN Pl HAIPSIAKEHU METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIUX METAUIOB (HATPUM, Kadui, KaJbIIUH,
MarHui, aJlOMUHUHN, UHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHEHHUM.

OOGmue crnocoObl MOodydYeHHs MeTauioB. [IpuMeHeHne MeTajioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl W3YYEHHUs BEIIECTB M HUX MPEBPAILICHUIL:
U3y4YEeHHE KOJUICKIIMU «MeTalibl U CIUIaBbl», OOpa3I[OB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3ajlady, HAOMIOJCHHE U OMNHCAaHUE JAEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOACHCTBHE THAPOKCHIA ATIFOMUHUS C PacTBOpaMU
KHUCJIOT U IIeJ04YeH, KaYeCTBEHHBIC PEAKIIUA Ha KATUOHBI METAJIJIOB).

PacuéTHbie 3anaun.

PacuéTthl Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WIM 00bEMY OAHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB,
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUH, €CIIA OTHO
U3 BEILECTB UMEECT NMPUMECH.

XuMHuS U KU3Hb

Ponp xumuum B 00€cCreYeHUN SKOJIOTUUECKOM, PHEPreTUUECKOM U MHUIIECBOM
0€30MacHOCTH, Pa3BUTUU MeAuUUHBL [loHSTHE O HAyYHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  [POMBIITUICHHOTO
IIOJIYYCHUS] BAXKHEUILINX BELIECTB.

YenoBek B MHUPE BEMIECTB M MAaTrepUANIOB: BAXKHEUIIHNE CTPOUTEIbHBIE
Marepuayibl, KOHCTPYKIIMOHHBIC MaTepuayibl, KpPACKH, CTEKJIO, KEepaMUKa,
MaTepuaibl IS JICKTPOHUKH, HAHOMATEPUAJIbl, OPTAHUYECKUE U MUHEPAJIbHBIE
yI0OpeHHs.

XuMHUSL U 300pOBbE YEJIOBEKA: IpaBWJIa KCIOJIb30BaHUSA JIEKAPCTBEHHBIX
nmpenaparoB, IpaBuiia 6€30MaCHOTO MCIOJIb30BaHUSI MPEeNapaToB OLITOBOM XUMHH B
MTOBCEHEBHOM KU3HMU.

MexnpeameTHble CBA3H.

Peamuzamuss  MeXNpeaIMETHBIX  CBsI3ed TpPU  HM3yYeHWH OOmed u
Heopranndeckoil xumuu B 11 Kitacce ocyliecTBIs€TCS YEpE3 MCIOJIb30BaHUE Kak
OoOlIMX €CTeCTBEHHO-HAYYHbIX TOHSATHH, TaK W TMOHATHHA, SBJISIOLIUXCS
CHUCTEMHBIMU JIJISI OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0uue ecTeCTBEHHO-HAyUHbIe TMOHATHS: HAy4yHbIM (DaKT, TrUMoTe3a, 3aKOH,
TEOpUs, aHaldu3, CHHTE3, Kiaccudukaius, TMePUOANIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBIICHHE.



dusuka: Marepusi, JHEPTUsi, Macca, aroM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOM, PAJMOAKTUBHOCTh, MOJICKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperarHoe COCTOSTHUE BEIEeCTBA, (PM3UUYECKUE BEJIUYMHBI U €IUHUIIBI HX
HU3MEpPEHUS, CKOPOCTh.

buonmorunsa: kierka, oOpraHm3M, JSKOCHCTeMa, Ouocdepa, MakKpo- H
MHUKPO3JIEMEHTBI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3MeE.

I'eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAeMbIE, TOILJIUBO,
peCypChlI.

TexHomorus: XuMHUYECKasi MPOMBINIJICHHOCTh, METAJUTYPIHsl, TIPOU3BOJCTBO
CTPOHUTENIbHBIX MaTepHuajaoB, CeJIbCKOXO3IMCTBEHHOE IIPOM3BOJACTBO, IHIICBAs
IMPOMBIIIJICHHOCTh,  (papMalrieBTUYECKass  MPOMBIILICHHOCTh,  IPOU3BOJCTBO
KOCMETUYECKUX TMPernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHasoB,
ANIEKTPOHHAS MPOMBIILJIEHHOCTh, HAHOTEXHOJIOTHUHU.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPASOBAHHMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBauBaeT TpeOOBaHUSI K pe3yabTaTaM OCBOEHUS
0o0y4JaronMMHUCs TIpOorpaMM  CpefaHero ooOimero oOpa3oBaHHs (JIUIYHOCTHBIM,
METanpeIMEeTHBIM H  MpeAMeTHbIM). HayuHo-meTtomuueckod OCHOBOM ISt
pa3pabOTKK TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS IMPOrPaMM CPETHEro OOIIEro
00pa3oBaHUs ABISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-AESTEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIBTaTOB OCBOEHUS MpeaMeTa «XUMHsS» Ha YPOBHE CPETHErO
o0111ero oOpa3oBaHus BBIACICHBI CIEAYIONINE COCTABIISIONINE:

0CO3HaHHME O0YUYAIOITUMUCS POCCUMCKOM Tpa)kAaHCKON HIACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEAEIICHHUIO;

HaJM4Yue MOTUBALIMK K 00yUYCHUIO;

LI€JICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KITFOYEBBIX [EHHOCTEH U UCTOPUYECKUX TPAJAULIMA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJACTBOBATHCA B CBOEH
JEATeIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMHU IIEJIOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HAJIMYKE MPABOCO3HAHMS IKOJIOTUYECKON KYIBTYphl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YNIBTAaThl OCBOCHMS IpeAamMeTa «XHUMUS» JOCTUTAIOTCS B
€AMHCTBE Y4YEOHOM U BOCIUTATENBbHOW JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U ujealaMu POCCHMCKOTO TPaKJAHCKOTO OOIecTBa, MPHUHATHBIMH B OOIIECTBE
HOpMaMd W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOIIO3HAaHUs, CaMOPa3BUTUS U HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTH
o0y4arouxcsi.

JInyHOCTHBIE pe3yabTaTbl OCBOCHHS TMpeAMeTa «XHUMHUS» OTPAKAIOT
c(hOpMHPOBAHHOCTh OIBITA IIO3HABATEIHLHOM U MPAKTUYECKON JESITEIbHOCTU
o0yyaromuxcsi o peayu3aiii IPUHITHIX B 00IIeCTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpax1aHCKOr0 BOCIIUTAHUSA:

OCO3HAHUs O0YYaIOIUMHUCA CBOMX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH,
YBKEHHS K 3aKOHY U MPABONOPSAJIKY;

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U TMpaBWIaX MEXIMYHOCTHBIX
OTHOILICHUM B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEIATEIBHOCTH IIPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEHICHUH y4e€OHBIX M MMO3HABATEIbHBIX 3a]1a4, BBITOJHEHUHU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHUMAaTh W TNPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEeHThI IPYyTUX NPU aHAJINW3€ Pa3IUYHbIX BUJOB YUEOHOM EATEIbHOCTH;

2) NIaTpMOTHYECKOr0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY UM HAyYHOMY HACIIEIUIO
OTE€YECTBCHHON XUMUH;

YBOXKEHUSI K TIPOLIECCY TBOpYECTBA B OOJIACTH TEOPUU M TMPAKTUUYECKOTO
NPUMEHEHUS] XUMHUU, OCO3HAHUS TOTO, YTO JOCTHMKEHUS HAyKH €CTh PE3yJIbTar
JUIMTENIbHBIX ~ HAOMIONACHHM, KPOMOTIMBBIX  SKCIIEPUMEHTAIBHBIX  TTOMCKOB,
MOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpeca W TO3HABATENbHBIX MOTHBOB B IMOJYYEHHH M MOCIEIYIOIEM
aHanu3e MHGOPMAIMKA O TEPEAOBBIX JOCTIKEHUSX COBPEMEHHOW OTEYEeCTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTHU OIIEHUBATh CUTYyAIlMH, CBA3aHHBIC C XUMUYECKIUMU SIBIICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLICHMBATh CBOE TOBEJICHHUE M TOCTYNKH CBOUX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE TMOCJEICTBUN 3THUX
MOCTYIIKOB;

4) popMuUpoOBaHUS KYJIbTYPbI 310POBbS:

NOHUMaHUs IIEHHOCTeW 370poBOr0 M Oe3omacHoro o0pasza >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (pU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmroieHnss TpaBwil OE30MAaCHOTO OOpallleHHus C BEHIECTBAMH B OBITY,
ITIOBCEIHEBHOM KU3HU U B TPYJIOBOM AEATEIbHOCTH;

NOHUMAHHS [EHHOCTH TMPaBWJI WHIMBUAYAJbHOIO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYALIUSIX, YTPOKAIOLIUX 370POBBIO U KU3HHU JIIOIEH;

OCO3HAHMS TMOCIEICTBUI U HENPUSATUS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS
aJIKOT0Jisl, HAPKOTUKOB, KypEHUs);

5) Tpy1oBOro BOCIUTAHMSA:

KOMMYHHMKaTHBHOM  KOMIIETEHTHOCTM B  Y4Y€OHO-MCCIIEI0BaTEIbCKON
NEeSTENbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM H  JIpYrUX BHUOAX
NEATEIIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE YYacTHUE B pELICHUU MPAKTUYECKUX 3ajad
COLIMAJIbHOW HAIpPaBJIE€HHOCTHU (B paMKax CBOETO KJIAcCa, IIKOJIbI);



MHTEpeca K MPaKTUIECKOMY M3Y4YEHHUI0 Tpodeccuil pa3auyHoro poja, B TOM
YHCJIC Ha OCHOBE MPUMCHEHUS TIPEIMETHBIX 3HAHUH 10 XUMUHU;

YBOXEHUS K TPydy, JIOASM TpyJla M pe3yibraram TPYIOBOW JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHAYaJTbHOW TPACKTOPUH
oOpazoBaHus, Oynyuied mnpodeccuu U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTRa;

6) 3K0JI0TMY€CKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJ1IeCO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMUSI KU3HU Ha 3eMJIe;

MOHMMaHUsl TI00ATBHOTO XapakTepa SKOJOTUYECKUX MpoOJeM, BIUSHUA
HKOHOMHMYECKHX MPOIECCOB Ha COCTOSTHUE MPUPOAHOMN U COIMAIBHOMN CpPEebl;

OCO3HAHHUA HEOOXOAMMOCTH HCHOJNb30BAHUA JOCTHKEHUM XUMHMH IS
pEIIeHHs BOMPOCOB PAIIMOHATIEHOTO PUPOIOTIONB30BaAHNUS;

AKTUBHOTO HENpUSITHS JEHUCTBUM, NPHUHOCSIIUX BpPEIl  OKpYy>KaromleH
OPUPOIHON Cpefe, YMEHHUS MPOTHO3HPOBATh HEONIArONpHUSITHBIE SKOJOTHYECKUE
MOCJICACTBHS MPEANPUHUMACMBIX IEHCTBUHN U MPEIOTBPALIATh UX;

HaJIMYUSI PA3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, IKOJIOTMUECKON KYJIBTYpHI,
OTbITa JEeSITEIbHOCTH HKOJIOTUYECKOM HAIPaBICHHOCTH, yMEHUS
PYKOBOACTBOBaThCSI MMH B TO3HABaTeIbHOW, KOMMYHHKATHBHON W COIMAJIbHOM
MpAaKTHKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTUBOCTOSNTH HICOIOTHH
xemo(oouwu;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTUKU;

NOHMMaHUsl CHenu(PUKH XUMHUM KaK HayKd, OCO3HaHUS €€ pold B
(GopMUpOBaHUHN PAIMOHATIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU LEJIOCTHOTO
IPEJCTaBICHUsI 00 OKpY’XKAIOUIEM MHUpPE KaK O €IWHCTBE NMPHUPOIbI U YEIOBEKa, B
MO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEH U pEeIIeHUH TMPOOJIEM COXpaHEHUs
IPUPOIHOTO PABHOBECHS;

yOexAEHHOCTH B OCOOOM 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOMU
OUBWIN3AIMN: B €€ TyMaHHUCTHYECKON HAmNpaBiICHHOCTH W BaXXHOW pOIU B
CO3/IaHMH HOBOW 0a3bl MaTepHUAIbHON KYJIBTYPBI, PEIICHUH TI00aTBHBIX MPOOIeM
YCTOMYUBOTO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHUUECKOM, MUILEBON U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, OOCCIICYCHUH YCIOBUMN
YCHENIHOTO TPYZa ¥ SKOJIOTUYECKHA KOM(DOPTHOI KM3HM KaXKIOTO UieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TOHMMaHHUS CYHUIHOCTH METOJOB
MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIOJIb30BaTh



I[MOJIYy4aCMbIC 3HAHUA JIA aHAJIU3a U OOBSICHCHHS SIBJICHUH OKPYKAIICro Mupa u
IMPONCXOOAIINX B HEM I/I3M€H€HPII>'I, YMCEHUA ACIIaTh 000CHOBaHHBIE 3aKIIOUYCHMS Ha
OCHOBC HAY4YHBIX (l)aKTOB N  HUMCIOIIHUXCSA AdAaHHBIX C HOCJIbKO ITOJYUYCHHUA
AOCTOBCPHLBIX BBIBOAOB,

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJL30BaTh XUMHYECKUE 3HAHUS JJIA
peUICHUA HpO6JIGM B PCAJIbHBIX JKU3HCHHBIX CUTYAlIUAX,

HMHTCpECA K ITO3HAHUIO U I/ICCJIe,ZIOBaTCJ'IBCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH M  CIIOCOOHOCTHM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0o00pa30BaHWI0, K AaKTUBHOMY IIOJIyYCHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpEeca K 0COOCHHOCTSM Tpyda B pa3iudHbIX chepax npodeccrHoHanbHON

NEATEIbHOCTH.
METAHNPEIMETHBIE PE3VYJIBTATBI

MeranpeaMeTHble pe3yiabTaTbl OCBOCHUS Yy4e€OHOro mpeaMera «Xumus» Ha
YPOBHE CpeAHETO 00IIeT0 00pa30BaHMs BKIIOYAIOT:

3HAYUMBbIE JUISL dbopmMupoBaHus MHPOBO33PEHUS 00yYaromuxcs
MEXAUCIUIUIMHAPHBIE (MEXMIpPEeIMETHbIE) OOIIeHAYYHbIE MOHATUS, OTPaXKaloIlne
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHelUu(UKy METOJAOB TMO3HAHUS,
WCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPIUs, SIBJIICHUE,
polecc, CUCTEeMa, Hay4HbIN (haKT, TIPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEI0BaHNE, HAOMIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);

yHUBEpCcalbHble y4eOHbIE AEUCTBUS (MO3HABaTElIbHbIE, KOMMYHUKATUBHBIE,

peryisTUBHBIC), o0OecrneunBarone dbopmupoBaHue (bYHKIIMOHAIBHOM
IPaMOTHOCTH ¥ COIMAITLHON KOMITETEHIIUH O0YJarOIIIXCS;
CIIOCOOHOCTH oOy4Jarouuxcs UCII0JIb30BATh

OCBOCHHBIEC MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHBIC
y4deOHbBIC IEUCTBUS B MIO3HABATEILHON U COITMAILHOMN MTPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPaXarT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATCJIIbHBIMH, KOMMYHUKATUBHBIMH UM PETYJISTUBHBIMU
JICUCTBHUSIMU.

OsBaaaenue YHUBEPCAJIbLHbIMH Y4eOHBbIMH MO3HABATEJIbHBIMHU
JeiCTBUSIMM

1) 0a30BbIe JJOTMYECKHE eHCTBHS:

CaMOCTOATENbHO  (OPMYJIMpPOBaTb MU aKTyaJIM3UpOBaTh  Mpoliemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;
OIIpENEIATh LEIA AEATEIbHOCTH, 3a1aBas MapaMmMeTpbl U KPUTEPUU UX
JNOCTUXKEHUSL, COOTHOCUTD PE3YJIbTaThl ACATEIBHOCTU C IIOCTABICHHBIMHU LIESMU;
VCIIOJIb30BaTh P OCBOCHUHU 3HAHUN NTPUEMBI JIOTUYECKOTO MBIIIJICHUS —

BBLIACIIATD XapaKTCPHBIC IIPU3HAKHA MOHSITUI U YCTAaHABJINBATb UX B3daNUMOCBA3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJ1sI OOBSICHEHUSI OT/ACNIbHBIX (DaKTOB U
SIBIICHU;

BBHIOMpAaTh OCHOBAaHUA M KpUTEpUHM IS KIacCUUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIIUN;

YCTaHABJIMBATh TMPUYMHHO-CIEACTBEHHBIC CBSI3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHUE PaCCYXJIeHHS (MHAYKTUBHBIC, JICTyKTUBHBIC, IIO
AQHAJIOTWH), BBISBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS] B paccMaTpUBAEMBbIX
SIBICHUSX, (OPMYJIUPOBATH BHIBOJILI M 3aKJIFOUCHHUS;

MIPUMEHSTH B MPOLIECCE MO3HAHUA, UCTIOIb3yEMble B XUMUU CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEH, MMPEOOPA30BHIBATh MOJICIbHBIC TIPEICTABICHUS — XUMUYECKUN
3HaK (CUMBOJ) JIEMEHTa, XUuMHUUYecKas (popMysia, ypaBHEHUE XUMHYECKON peaKIIUK
— MPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a]ad, MPUMEHATH
Ha3BaHHbIC MOJICJIbHBIC MPEJCTABICHUS ISl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUM.

2) 0a30BbIe HCCIIeA0BATEIbLCKHE 1eHCTBUS:

BJa/JIeTh OCHOBAMU METOJIOB HAy4YHOTO IMO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKLNii;

dbopMyTUpOBaTh 1ENIH U 3aa49U UCCIIEAOBAHMS, UCIIOIB30BATh MTOCTABICHHBIC
U CaMOCTOATENHHO CGhOPMYJIMPOBAHHBIE BOIMPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBHI /I (POPMUPOBAHUSI THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYK/ICHU;

BIIQJIETh HABBIKAMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS M  MPOBEACHUS
YYCHUUECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHSI HAOIIONATh 32 XOJOM
npolecca, CaMOCTOSTENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HOpMyIHpOBaTh
0000111eHHs U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3Y/IbTaTOB HCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O MPOACIAHHON padoTe;

mpuoOpeTarh ONBIT YYEHWYECKOM HCCIEAOBATEIhCKOM W TPOCKTHOU
JESTENHHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
NOMCKY METOJIOB PEIICHUs NPAaKTHUYECKUX 3a/1a4, MNPUMEHEHUIO Pa3INYHbIX
METOJIOB MO3HAHUSI.

3) pabdora ¢ unpopmManme:

OPUEHTHPOBATbCA B PA3NIMYHBIX MCTOYHUKAX HH(popmauuu (Hay4dHO-
HOMYJSIpHAsL JIUTEpaTypa XUMHUYECKOIO COJEp)KaHUs, CIpPaBOYHbIE MOCOOuS,
pecypebl HTepHeTa), aHAaIM3upoBaTh MHGOPMALMIO Pa3Iu4HbIX BUJIOB U (HopM
MIPEICTABIICHNUA, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTH u
HENIPOTUBOPEUYNBOCTB;



(opMynHupoBaTh 3apoChl U NMPUMEHATh PA3NIUYHBIE METONBI NPU MOUCKE U
orOope uHpOpMaALMK, HEOOXOAMMOW Jisi BBINOJHEHUS Y4YEOHBIX 3aday
OIIPEIEJIEHHOIO THUIIA;

npuoOpeTaTb OMBIT HCHOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (opMy  MpeAcTaBICHUS
uH(popMauu (Cxembl, rpaduKy, TUarpamMmbl, TAOJIULIbI, PUCYHKU U APYTHE);

MCIIOJIb30BaTh HAyUHBIN A3BIK B KAYECTBE CPEACTBA MPH paboTe ¢ XMMHUECKOM
uHpopMaIMel: TPUMEHATh MEXIpeIMeTHble ((pU3MUecKue M MaTeMaTU4yecKue)
3HAaKH U CUMBOJIBI, (POpMyJIbl, aO0OpeBUATYpbl, HOMEHKIATYPY;

UCIIONIb30BaTh W MpeoOpa3oBbIBaThb 3HAKOBO-CHUMBOJMYECKHUE CpEICTBA
HaIVISI AHOCTH.

OBnageHne yHuBepCcaJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI B XOJE AUAora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WjeH, (HOPMYJIUpPOBaTh  CBOM  IPEIIOKCHUS
OTHOCHTEJIHLHO BBIITOJTHCHUS MPEUIOKCHHON 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMECH pPEe3yIbTaTOB ITO3HABATEILHON JEATEIHHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIHFHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIPH BBHITTOJTHCHUH
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTHYECKON padOTHl IO HMCCIICIOBAHHIO CBOMCTB
W3y4aeMBbIX BEIICCTB, peaju3aluyd y4eOHOro mpoekTa u (GOpMYITHUPOBATh BHIBOJIBI
10 pe3yJibTaTaM TPOBEAEHHBIX HCCIICIOBAHUN MyTEM COIIACOBAHUS TO3WIIUN B
X07i€ 00CYXJIeHUSI 1 0OMEHa MHEHUSIMU.

OBi1ajieHre YHUBEPCAJBLHBIMH PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBAaTh W OCYILIECTBIISITH CBOK TMO3HABATEIbHYIO
NEATENbHOCTh, ONpeaelisass €€ Ueau U 3a/Ja4d, KOHTPOJHUPOBaTh U IO MEpE
HEOOXO/IMMOCTH  KOPPEKTHUPOBATh MpEAJaraéMblii  aqrOpuT™M JEUCTBUM MpHU
BBITIOJIHCHUU Y4YE€OHBIX U UCCJIEAOBATENIbCKUX 3aj7ad, BbIOMpaTh Haunbosee
3G (EKTUBHBIN CMOCO0 WX pEmIeHHs C yYETOM TIONYyYCHHs] HOBBIX 3HAHHHU O
BEILECTBAX U XUMUYECKUX PEAKIHUAX;

OCYILIECTBJISATh CAMOKOHTPOJIb CBOEU AEATEILHOCTH HAa OCHOBE CaMOaHaIu3a
Y CAMOOLICHKH.

HHPEAMETHBIE PE3YJ/IBTATbI
10 KITACC

[IpenmerHble  pe3ynbTaThl OCBOEHHS Kypca «OpraHuueckas XUMUSD

OTPAXKAOT:
c(hOpMHUPOBAHHOCTh  TPEACTABICHUA O XUMHUYECKOM  COCTaBISIOIIEH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpA, POJIM XUMHUM B TIO3HAHUU SIBJICHUU



OpUponbl, B  (POPMUPOBAHMM  MBIIUICHUS] U KYJIBTYpbl  JIMYHOCTH, €€
(GYHKIIMOHAJIBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHUS MPAKTUYECKUX 3a1a4
M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBbIO M MPUPOAHOM
cpene;

BJIQJICHUE  CHCTEMOM  XMMMYECKHMX  3HAHHUM, KOTOpass  BKIIFOYACT:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYECKUNM DJIEMEHT, aroM, OJIIEKTPOHHAas
0007104Ka aroma, MOJIEKYyJIa, BaJIEGHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, XUMUYECKas
CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpallEéHHas), MOJb, MOJSpHas
Macca, MOJIIPHBIN 00bEM, YIIEPOIHBIN CKeNeT, PyHKIIMOHATbHAS TPYIITa, PaTuKal,
U30MEPUS, U30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YITIIEBOAOPOABL, KUCIOPO U
a30TCOAEpIKAIUE COCAUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU M 3aKOHBI (TEOpHUs CTPOCHUS
oprannueckux BemniectB A. M. byTiiepoBa, 3aKOH COXpaHEHHSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SA3bIK XHUMHH; MHPOBO33PEHUYECKHE 3HAHWS,
JIeXKaIUEe B OCHOBE MOHMMAHUS IPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (PAKTONOTUYECKHE CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH U
0€30MacHOM HCIOJIb30BAHUM BAXXHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN AEATEIIbHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCT, YMEHUH BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHH,
YCTaHAaBIIMBaThb WX B3aWMMOCBS3b, UCIOJIb30BaThb COOTBETCTBYIOIIHUE MOHATHS MHPH
ONMCAHUHU COCTaBa, CTPOEHUS U MIPEBPAIICHUN OPraHUYE€CKUX COCIUHECHUN;

c(hopMUPOBAHHOCTh YMEHUW HCHOJIB30BaTh XUMUUYECKYI) CHUMBOJUKY IS
COCTAaBIICHUSI MOJICKYJISIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaAIEHHOMN)
dbopMyn  OpraHMYECKHX BEIIECTB U ypaBHEHUN XHUMHYECKUX PpEaKIIui,
W3rOTaBIMBaTh MOJEIH MOJIEKYJ OPTaHMYECKUX BELIECTB ISl WILTIOCTPALMU HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hopMUPOBAHHOCTh YMEHUM YCTaHABJIMBATh MPUHANICKHOCTh N3YYEHHBIX
OPraHMYECKHUX BEIIECTB II0 HMX COCTaBy H CTPOCHHUIO K ONpPEACIEHHOMY
KJIAcCy/Tpymie coeauHeHud (yTIIeBOAOPOIbI, KHUCIOPOJ U a30TCONEpKalllue
COCJIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEAMHEHMs), JaBaTb WM Ha3BaHUSA 110
cucremarnueckoir HomeHkiarype (IUPAC), a takke NpUBOAUTH TPUBHUATILHBIC
Ha3BaHUSI OTJAEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMNUJIEH, alleTHUJICH,
STWJICHIJIUKOJIb, TIMIIEPUH, (QeHON, (popManbaeruy], aneTaibIerui, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsl KHUCIIOTa, CTEAPUHOBAsT KUCIIOTA, IIIFOKO3a,
bpykTO3a, KpaxMall, IeUTHI03a, TIIUIUH);

c(hOpMUPOBAHHOCTh YMEHUS OMNPENECIATh BHUIbI XUMHUYECKOW CBSI3UM B
OpraHUYECKUX COEANHEHUX (OIMHAPHBIC U KPATHHIE);



c(hOPMHPOBAHHOCTh YMEHHUSI TPUMEHSATH TIOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bytiepoBa /st 00bsICHEHUs] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS; 3aKOH COXPAHEHUS MAcCChl BEIIECTB;

chOpMHpPOBAaHHOCT,  YMEHHUW  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
busznueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENEH pa3IMYHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, NPOIWICH, alleTUJICH,
Ooyranuen-1,3, metunOyranuen-1,3, O€H30JI, METAHOJ, 3TAHOJ, STUJIECHIJIMKOJb,
IUIeprH, (EHOJ, areTalbIeTH I, MypaBbUHAs W YKCyCHas KHCJIOTHI, TIIFOKO3a,
Kpaxmall, LeJUII0103a, aMUHOYKCYCHasi KUCJI0Ta), ULIFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXJYy HHUMU YPAaBHEHHSIMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIMi C
UCII0JIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hopMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHHUKHU YIJIEBOAOPOIHOIO
ChIpbs (HE(QTh, MPUPOIHBINA ra3, yrojb), CHOCOObI UX NEPEPAOOTKU U MPAKTUUECKOE
IPUMEHEHHUE POYKTOB NEPEPadbOTKH;

c(hOpMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYHCICHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEUIECTBA WIIM MPOIYKTa
peaKInu Mo U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

chopMHUpPOBAaHHOCTh YMEHHH BIAJIETh CHCTEMON 3HAHUH 00 OCHOBHBIX
METOJ]aX HAyYHOTO IMO3HAHUS, UCTIONb3YyEMbIX B XUMUU MPU U3YYEHUH BELIECTB U
XUMUYECKUX SBJIICHUN (HAONIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BELIECTBAMU U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIONATH MpaBUJIa MOJb30BAHUS XMMHUYECKOU
nocyoM u JabopaTOpHBIM OO0OpYJOBAaHHUEM, a Takke IpaBuUjia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSIMU MO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IJIAHUPOBATh U BBINOJHATH XHUMHYECKUN
AKCIIEPUMEHT (IIPEBPAIICHHS OPraHMYECKUX BEIIECTB IIPU HArPEBAHUU, TIOTyUYECHHE
ATUJIEHA W W3YyYCHUE €ro CBOMCTB, KAue€CTBEHHbIC PEaKIUU OPraHUYECKHUX
BEILIECTB, JeHarypalus OEIKOB IMPU HArpeBaHUM, IIBETHHIE PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TpaBUJIAMU TEXHUKH OE30MAaCHOCTH TIpH OOpalieHuu C
BEIIECTBAMU U J1a0OPAaTOPHBIM OOOpPYIOBAaHUEM, TMPENCTABIATH PE3YJIBTAThI
XUMUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii u popMyIupoBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKU AHAIM3UPOBATH XUMHUUYECKYIO
uHpOPMAIINIO, TOIYy4YaeMyl0 U3 pPa3HbIX MCTOYHHUKOB (CpelcTBa MacCOBOM
uHdopmanuu, UHTEpHET U APyTHX);



chOpMHpPOBAaHHOCT, ~ YMEHHUI  cOONMIOAaTh  MpaBWia  AKOJOTUYECKH
[EeJIeCO00pa3HOro MOBEAEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IENAX
COXPAaHEHHS CBOETO 370POBbS M OKPYXKAIOIICH NPHUPOTHON CpEIbl, 0CO3HABAThH
OMACHOCTh BO3/JCHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAas cMmbici mnokaszarenst [1JIK, mosicHaTh Ha mpumepax crocoObl
YMCHBIIICHUS M TPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeII0BeKa;

JUTSE OOYyYaronuXcs ¢ OTPAaHWMYCHHBIMU BO3MOKHOCTSIMH 37I0OPOBBS: YMCHHE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHWS BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CHEMBbIX U CIHA0OBUIAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-ToUueuHyI0 cuctemy oOo3HadeHui JI. bpaitns mis 3anucu XUMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTarbl OCBOEHUS Kypca «OOIas W HeopraHudeckas
XAMUSD OTPAXkKaKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUH: O XUMHYECKOM COCTaBJISIONICH
€CTECTBEHHO-HAyYHOM KAapTUHBI MHUpPa, POJIM XUMHM B TIO3HAHUU SBJICHUU
npupoabl, B  (HOPMUPOBAHMU  MBIIUIEHUS U KYJIbTYpPhl  JIMYHOCTH, €€
(GYHKITMOHAIBPHON TPAMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHUS IPAKTUIECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M IPUPOIHOMU
cpexne;

BIIQJICHUE  CHUCTEMOM  XMMHMYECKHMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHITHS (XUMUYECKHA DIIEMEHT, aroM, HW30TOm, S-, p-, d-
JJIEKTPOHHBIC OpOWTAIM aTOMOB, HOH, MOJIEKYylda, MOJb, MOJSPHBIA O0O0BEM,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTh, CTEIICHh OKUCIICHUS, XUMHUYECKasl CBS3b
(KOBaJICHTHAs, HOHHAs, METAJUTMYECKasi, BOAOPOJIHAs ), KpUCTA/NIMUECKas peméTka,
TAMNBl ~XUMHYECKUX  PEAKLUMM, PacCTBOpP, DIIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTHYECKAS JAUCCOUMAIUSA, OKHUCIUTENb, BOCCTAHOBHUTEIbL, CKOPOCTH
XUMHUYECKOW pEeaKIMu, XUMHUYECKOE PABHOBECHE);, TEOPUU M 3aKOHBI (Teopus
AIEKTPOJIMTUYECKON aucconuanuu, nepuoanyeckun 3axkoH [[. WM. Menneneesa,
3aKOH COXPAHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILLCHUS SHEPTUU
MpU XUMHUUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUI SI3bIK XUMUU,
MHPOBO33PEHUYECCKUE 3HAHUSA, JIe)KAlM€e B OCHOBE IMOHUMAHUS NMPUYMHHOCTH U
CUCTEMHOCTH XUMHYECKHX SIBJICHUM, (PAKTOJIOTHYECKHE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJYUYeHUH U 0€301aCHOM HCIOJIb30BAaHUU BKHEUIIIMX HEOPTraHUMYECKHUX
BEILECTB B OBITY U MPAKTUYECKOMN JACATEILHOCTU YEJIOBEKA;



c(hOpMHPOBAHHOCTh YMEHUH BBISBISATH XapaKTEepHbIE MPU3HAKU TOHSITHH,
YCTaHAaBIIMBaThb WX B3aWMOCBS3b, HCIOJIb30BaThb COOTBETCTBYIOLIHUE IMOHATHS MPH
ONMCAaHWH HEOPTAaHWYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY MJIs
cocTaBieHus (QopMyn BEHIECTB M  ypaBHEHUH  XUMHUYECKHX PEaKIUH,
cuctemarnueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYEeCKUX BELIECTB (yrapHbId Tra3, YIIEKUCHIbIA ra3, aMMHaK, rameéHas
M3BECTh, HETralI€Has U3BECTh, IUTHEBASI COAA, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUW OINPEAEIIATh BaJICHTHOCTh U CTENEHb OKUCIECHUS
XUMHYECKUX DJJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU
CBs3M (KOBaJICHTHAs, MOHHAs, METaNINYeCcKasi, BOJOPO/IHAS) B COCTMHEHUAX, TUIT
KPUCTAJUIMUECKOM PEIIETKH KOHKPETHOTO BEIIeCTBa (aromMHasi, MOJIEKYJISIpHasi,
MOHHAs, METaJUIMYECKas), XapakTep Cpelbl B BOJHBIX paCTBOpPaX HEOPTraHUYECKHUX
COCJIMHECHUI;

c(OpMUPOBAHHOCTb YMEHU yCTaHAaBIIUBATh MIPUHAJIEKHOCTD
HEOPraHWYEeCKUX BEHIECTB IO HX COCTaBy K OMNpeNeiaEHHOMY Kiaccy/TpyIie
COEIMHEHUI (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUIN PACKPbIBaTh CMBICI MEPUOAUYECKOTO 3aKoHa Jl.
N. MenneneeBa u A€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYI0, 00BICHUTEIBHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOPMHPOBAHHOCTh YMEHUU XapaKTEpU30BaTb AIIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuogmyeckonn cucTreMsl
xuMuueckux anemeHtoB J[. M. MenpaeneeBa, HCIOIL3ysS MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTaIn, «IHEPreTUYECKUe YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX COCAUHEHUU
1o nepuoaam u rpynmnam llepuonnueckor cucteMbl XUMUYECKHUX AnnemMeHToB Jl. WM.
Menpeneena;

c(hOpMHPOBAaHHOCT, yYMEHUH  XapaKTepu3oBaTh  (OMHUCHIBaTH)  oOIIHE
XUMHAYECKHE CBOMCTBA HEOPTraHWYECKHUX BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOJATBEPKJIAaTh CYIIECTBOBAHHE TE€HETUYECKOW CBA3UM MEXIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMAYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(UIIMPOBATH XMMHUUYECKHUE PEAKIUU TIO
pPa3IMYHBIM TpPU3HAKAM (YHCIy M COCTABY pEarupyrolluX BEIIECTB, TEIIOBOMY
sbdexTy peakuuu, WU3MEHEHHUIO CTENEHEH OKUCIEHUS AJIEeMEHTOB, 00paTUMOCTH
pEeaKIMK, YYaCTHIO KaTajanu3aropa);

c(hOPMHPOBAHHOCTh YMEHUH COCTABIIATH YPAaBHEHUS PEaKLUN pazInYHBIX
THUTIOB, TIOJIHBIE U COKpAIEHHBIC YPABHEHUSI PEaKIIUii HIOHHOTO OOMEHa, yUUThIBas
YCJIOBHS, IPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;



c(hOpMHPOBAHHOCTh YMEHHUHM TPOBOAUTH PEAKIHMH, IOATBEPKIAIOLIUE
Ka4eCTBEHHBIM COCTaB pa3JIMUHBIX HEOPraHWMYECKUX BEIIECTB, paclo3HaBaTh
OMBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaxX HEOPraHUYECKHUX
BEILIECTB;

c(hOpMHPOBAHHOCT, YMEHUW  PACKPBIBATH  CYIIHOCTh  OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS AJICKTPOHHOTO OallaHca
ATUX PEAKLINM;

c(hopMUPOBAHHOCTh YMEHUM OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKmuu OT PA3INIHBIX (DAKTOPOB; XapaKTep CMEMICHHS XUMHUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3aencTBus (mpuHuun Jle [larense);

c(hOPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaThb XUMUYECKHE IIPOLECCHI,
JeXKaIIue B OCHOBE MPOMBIIIJIEHHOTO IMOJTYYEHHUS CEpPHOW KHCIOThI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUN 00 OOMMX HAYYHBIX MPUHIMOAX U
AKOJIOTMYECKUX MPOOJieMax XUMHUECKOTO MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHM MPOBOIUTH BBIYUCICHUS C HCIIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JI0Jisl BEIeCTBa B PAcTBOpPE», OObEMHBIX OTHOILIECHUMN Ta30B
IpU XUMHUYECKUX PEaKIMIX, MAacChl BElIECTBA WU 00bEMaA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ WU OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIAN
BEIIECTB, TEIUIOBOTO 3(¢deKTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEIIECTB, MIPEBPAILICHUS U COXPAHEHUSI YHEPTUH;

c(hopMUPOBAHHOCTh YMEHUHN COOJIIO/IATh MPaBWIa MOJb30BAHUS XUMHUYECKON
nocyao u JabopaTOpHBIM OO0OpYJOBAaHHUEM, a TaKKe IpaBuUjiia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBIMOJTHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OTIBITOB;

c(hOpMHPOBAHHOCTh YMEHUW IJIAHUPOBATH U BBINOJHATH XUMHYECKUN
AKCIIEPUMEHT (pa3jIoKEHHUE TMEPOKCHIA BOAOPOJa B MPUCYTCTBUHU KaTaliu3aropa,
OTpEeNIeNICHUE Cpelbl PACTBOPOB BEHIECTB C IMOMOIIBIO YHHUBEPCATHLHOTO
WHINKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIIHH,
peakiuy MOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKIMU Ha Cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/ad II0
TeMaM «Metamisly U «HemeTamibl») B COOTBETCTBUU C MpaBUIaMU TEXHHUKU
0€30MacHOCTH TpU OOPAIIEHNUN C BEIIECTBAMHU U JTa0OPaTOPHBIM 000PYIOBAHUEM,
NPEJCTaBIATh PE3yJIbTaThl XMMHYECKOTO JKCIEepuMeHTa B (¢opMe 3alucu
ypaBHEHUI COOTBETCTBYIONIMX pEakuii U (QopMyIUpoBaTh BHIBOJLI HA OCHOBE
ATUX PE3YyJbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKU aHAIM3UPOBAThH XUMHUUYECKYIO
UH(POPMAIMIO, TOJIYy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CPEICTBA MAacCOBOM
KOMMYHUKaiuu, UHTepHET U IpyTux);



copMUpPOBAaHHOCTH ~ YMEHHMH  COOJIOATh  MpaBWia  DKOJOTHYECKH
[EeJIeCO00pa3HOro MOBEAEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IENAX
COXpAHEHHUsSI CBOETO 3J0POBbSI U OKPYKAIOIIEH NPUPOAHON Cpelibl, OCO3HABATh
OMAaCHOCTb BO3JICUCTBUS HA JKUBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicn miokazatens IIJIK, moscHATP Ha mpuMepax CIocoObl YMEHBIICHUS U
MPEIOTBPAILICHUS X BPEIHOTO BO3ICHCTBUS HA OPTraHU3M YEJIOBEKa;

U1 00y4YarouIuXxcsi C OrPaHUYCHHBIMU BO3MOXKHOCTSIMHU 370POBbS: YMEHHE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJIaX TMO3HAHMSI BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHEMbIX U CHAa0OBUIAIIMX OOYYAIOUIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOoUeuHyI0 cuctemMy oOo3HadeHui JI. bpaitns mist 3anmucu XuMUYeCcKux

dbopmyi.



TEMATUYECKOE IIVTAHUPOBAHMUE 10
KJIACC

Ne
n/n

HaumenoBanue pa3xejioB u
TEM MMPOrpaMmabl

KoaunuecTBo yacoB

Bcero

KonTpoabHbie
padoThbI

IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBareJibHbIE

pecypchl

BocnurareanHbIN
KOMIIOHEHT

Pasznes 1. TeopeTnueckne 0OCHOBbI OPraHUYeCKO XUMUM

1.1

[Ipenmet oprannyeckoi
xumuH. Teopust cTpoeHUs
OpraHUYECKUX COCAMHEHUN
A. M. bytneposa

YcranoBieHue
JIOBEPUTEIbHBIX
OTHOLICHUN MEXIY
YUUTENIEM U €ro
YUEHUKaMH,
CHOCOOCTBYIOIINX
TIO3UTUBHOMY
BOCTIPUSITHIO
y4aluMHICs
TpeOoBaHUH U
npockO yuuTens,
NPUBJICYECHUIO
BHUMAaHUS K
o0cyx1aemMoun Ha
ypoke
uHbOpMaIIH.
DopMHUpOBaHHE
OTBETCTBEHHOT'O
OTHOIIICHHUS K
YUEHHIO,
TOTOBHOCTH H




CHOCcOOHOCTH
00y4Jaronmxcs K
CaMOPAa3BUTHIO U
€caM000pa30BaHUIO
Ha OCHOBE
MOTHUBAIIMH K
00y4YeHUIO U
MO3HAHUIO.

PoiHOK Tpya u mpodeccuoHaibHast
Kkapbepa. O0Imue KOMIETSHITHH

npodeccruoHaa ¢ y4eToM 0COOCHHOCTEH

Camapckoit o0nacTi. 3HAKOMCTBO
00yYarOIIUXCS ¢ IPEANPUATHIMA
(xozsiicTBamu) Camapckoit obnactu,
npodeccusmu B BY3ax u CCy3zax
Camapckoii 001acTH.

Paznes 2. YiieBogopoabl

[IpenenvHble yIIeBOAOPOIBI

2.1
— AJIKAHBI
Henpenensusie

29 YIJIEBOIOPOBL: AJIKEHBI,
aJIKa/INEHbI, aJTKUHBI
Apomarnueckue

2.3 YIIIEBOIOPOBI

IIpumeHeHne Ha
YpOKe
MHTEPaKTUBHBIX
dbopM paboThI
yYaluxcs:
MHTEJUIEKTYaIbHbIX
urp,
CTUMYJIUPYIOIIUX
IIO3HABATEIIbHYIO
MOTHBALUIO
IIKOJIbHUKOB.
dopMHUpoBaHHE
L(EJI0OCTHOTO
MHUPOBO33PEHH,
COOTBETCTBYIOLLETO
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[IpuponHbie HCTOUHUKH
YIJIEBOIOPOIOB U UX
nepepadoTka

COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HAyKU U
00I1IECTBEHHOM




MPAKTHKH.
PazButue
MOPAJIBHOTO
CO3HAHUS U
KOMIIETCHTHOCTH B
pelieHnn
MOpabHBIX
npobnemM Ha
OCHOBE
JUYHOCTHOTO
BBIOOpA.

PriHOK Tpyna u npodeccronanbHast
Kkapbepa. O0Imue KOMIETSHITHH
npodeccruoHaa ¢ y4eToM 0COOCHHOCTEH
Camapckoit o0nacTi. 3HAKOMCTBO
00yYarOIIUXCS ¢ MPEANPUATHIMA
(xozsiicTBamu) Camapckoit obnactu,
npodeccusmu B BY3ax u CCy3zax
Camapckoii 001acTH.

13

Pa3nen 3. Kuciopoaconep:kaiiue opranudeckue coeqnHeHust

3.1 Cnuptsl. ®eHon 3 0 [Ipumenenue Ha
Anwaerunpl. KapOoHOBEIE YpOKe

3.2 KHCHOoThI. ClloKHBIE (U 7 0 MHTEPAKTUBHBIX
dbopM paboThI
yUaImuxcs:
MHTEJUICKTYaIbHBIX
urp,

33 VYrieBozsl 3 1 CTUMYJTHPYFOIIIX
[I03HABATEJIbHYIO
MOTHUBALIHIO
IIKOJIbHUKOB.

PriHoK Tpyna u npodeccronanbHas 13 1




Kapbepa. O01ue KOMIEeTeHIIUU
npodeccruoHana ¢ y4eToM 0COOCHHOCTEH
Camapckoit o6macTu. 3HaAKOMCTBO
00y4aroLUXCs ¢ NPEANPUATHAMU
(xozsiicTBamu) Camapckoit obnactu,
npodeccusmu B BY3ax u CCy3zax
Camapckoi 001acTH.

Pasnen 4. A3oTcoaep:kaniue OpraHnyecKue coenHeHust

AMMWHBL. dopmupoBaHue

4.1 AMuHOKHCHIOTEL. benkn 3 0 0 OCJI0CTHOIO




MHUPOBO33PCHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKU U
0O0IIECTBEHHOM
MIPaKTUKH.
PazButne
MOPaIbHOTO
CO3HAHUS U
KOMIIETEHTHOCTH B
perieHnH
MOPaJTBHBIX
npoOieM Ha
OCHOBE
JIMYHOCTHOTO
BBIOODA.

PriHok Tpyna u npodeccuonanbHas 3

Kapbepa. O01ue KOMIEeTeHIIUU
npodeccruoHaa ¢ y4eToM 0COOCHHOCTEH
Camapckoii o6macTu. 3HaAKOMCTBO
00yyYarouuxcs ¢ NpeaArnpusATHIMI
(xozsiicTBamu) Camapckoit obiactu,
npodeccusimu B BY3ax u CCyzax
Camapckoii 061acTy.

Pasnen S. BeicokoMOJIEKY/JISIDHBIE COeIMHEHUSA




5.1

[Tnactmaccel. Kayuyku.
Bosokna

[IpuBneuenue
BHUMAaHUS
IIKOJILHUKOB K
LEJI0CTHOMY
aCIeKTy
M3y4YaeMbIX Ha
YpOKax SIBJICHUH,
OpraHu3aIus ux
paboThI ¢
MoJTy4yaeMou Ha




YpOKE COLIUaIbHO
3HAYUMOM
uHpopMaImeit

PeiHOK Tpysna u npodeccruonanbHast
Kapbepa. O01ue KOMIEeTeHIIUU
npodeccroHaa ¢ y4eToM 0COOCHHOCTEH
Camapckoii o6macTu. 3HaAKOMCTBO
00yyYarouIuxcs ¢ NpeaArnpusATHIMHI
(xozsiicTBamu) Camapckoit obiactu,
npodeccusimu B BY3ax u CCyzax
Camapckoii 0061acTy.

OBIIEE KOJIMYECTBO YACOB 10
[IPOT'PAMME 34 2 2




11 KJIACC

KosuvecTBo yacoB DJIeKTPOHHbBIE BocnurareabHbIit
Ne HaumeHoBaHue pa3aesoB u (undposbie) KOMIIOHEHT
n/n TeM MPOrpaMMbl Bcero Konrpoaeneie | - Ipakruyeckue oOpa3oBareJibHbIE
padoTsI padoTsbI pecypebi
Pasnen 1. TeopeTruueckne 0CHOBbI XUMHH
CrpoeHue aToMOB. [ToOyxnenue
[Teproguueckuii 3akOH U IIKOJILHUKOB
1.1 [Tepuoguueckas cucrema 3 0 0 coOJIroIare Ha
XAMUYECKUX 351emMeHToB /1. U. YpOKe
MenneneeBa OOIIETPUHSTHIC
CrpoeHue BeliecTsa. HOPMBI
1.2 MHoroo6pazue 4 0 0 MOBEJICHHUS,
BCLICCTB MpaBwUJIa OOIIICHHUSI
CO CTapUIUMU
(yuurensmu) u
CBEPCTHUKAMU
(IIKOTPHUKAMHU),
1.3 XUMUYECKHE PEAKLIUN 6 1 1 NPUHLATII
yueOHOi
JUCHUTUTUHBI U
caMOOpraHu3aIu
PriHOK Tpyna u npodeccruonanbHas 13 1 1

Kapbepa. O011e KOMIeTEeHITUN

npodeccroHana ¢ yueToM 0COOeHHOCTEH

Camapckoit o0macTi. 3HAKOMCTBO
00yyYaronuxcs ¢ NpeAnpusATHIMI
(xo3siicTBamu) Camapckoii 00acTu,
npodeccusmu B BY3ax u CCyzax
Camapckoii 001aCTH.

Pasznen 2. Heopranuveckass Xumust




2.1 Merauibl
2.2 Hemeranmnbt
2.3 CBs13b HEOPTAHUYECKUX U

Bkatouenne B
YpPOK
WUTPOBBIX
lpouenyp,




OpraHUYCCKUX BCUICCTB

KOTOpPBIE
IIOMOT'al0T
Mo/I/IepP>KaTh
MOTHBAIIHMIO JIeTei
K TOJTYUYEHHUIO
3HAHWMH,
HaJa)KUBaHHIO
MMO3UTHBHBIX
MEKJIIMYHOCTHBIX
OTHOIIIEHHUH B
KJacce.

PriHOK Tpyna u npodeccnonanbHast
Kkapbepa. O0Imue KOMIETSHITHH
npodeccroHana ¢ y4eToM 0COOCHHOCTEH
Camapckoit o0nacTi. 3HAKOMCTBO
00yYarOIIUXCS ¢ MPEANPUATHIMA
(xozsiicTBamu) Camapckoit obnactu,
npodeccusmu B BY3ax u CCy3zax
Camapckoii 001acTH.

17

Pa3gen 3. XumMus ¥ KU3Hb




3.1 XUMHUS U )KU3HDb

dopMupoBaHue
LEHHOCTH
3I0pOBOTO U
0e301acHOro
o0pasa KHU3HH,
YCBOGHHUE MTPaBUJIT
HUHIWBHUAYaJIbHOI'O
1 KOJINICKTUBHOT'O
MOBE/ICHUS B
Ype3BbIYANHBIX
CUTYyaIHsIX,

YT POKAIOIINX
KU3HU N
3I0POBBIO JIFONIEH.

PriHOK Tpyna u npodeccruonanbHas
Kapbepa. O01me KOMIETEHITUN
npodeccroHana ¢ yueToM 0CoOeHHOCTEH
Camapckoit o6macT. 3HAKOMCTBO
00yYarouxcs ¢ MPeANPUATHIMHI
(xo3siicTBamu) CaMapckoii 00J1acTu,
npodeccusimu B BY3ax u CCyzax
Camapckoii 00J1acTH.




OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34







IHOYPOYHOE IINIAHUPOBAHHE 10

KJIACC
KosmmuecTBo yacos JIeKTPOHHbIE

Ne undgposBbie

Tema ypoka Kontpoabsnsie | IIpakTuyeckue
n/n Bcero oOpa3oBareJibHbIE

padoThI padoThbI
pecypcsl

IIpeameT opraHn4eckor XuMuu, eé { 0 0

BO3HUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE

Teopus cTpoeHnss OpraHUYECcKUX

coenunennit A. M. BymiiepoBa, e€ ocCHOBHBIE 1 0 0

MIOJIOKEHUS

[IpencraBnenue o kaaccuuKaum

opraHnyeckux Bemects. Homenkmnarypa | 0 0

(cuctemaTnueckasi) U TpPUBHAJIbHBIE

HAa3BaHHS OPraHMYECKUX BEUICCTB

AJIKaHBI: COCTaB U CTPOEHUE,

TOMOJIOTHYECKUH psif 1 0 0

MeraH n 3TaH — IpOoCTeMIINe ! 0 0

IIPEICTAaBUTENN AJTKAaHOB

AJIKEHBI: COCTaB U CTPOECHUE, CBOMCTBA 1 0 0

OTUiEH U IPONUIEH — MpOoCTeNIINe

IIPEICTABUTENHN AJIKEHOB 1 0 0

[Ipaktuueckas padora Ne 1. «[lomyuenue

JTHJIEHA U U3YUYEHHUE €T0 CBOUCTB» 1 0 1

Ankanuensl. byranuen-1,3 u

MetunOyTtaauen-1,3. [lonyuenue 1 0 0

CUHTETUYECKOTO KayuyKa U PE3UHBI




10

ATKUHBL: COCTaB U OCOOCHHOCTHU CTPOCHUS,
TOMOJIOTMYECKHM psii. ALIETUIIEH —
MPOCTEUIINI TPEACTABUTEND aTKMHOB

11

Brruucnenus no ypaBHEHHUIO XUMHYECKON
peakuuu

12

Apensl: 6eH3011 U TOIyol. TOKCHYHOCTh
apeHoB

13

I'enetnueckas cBsI3b YIJIIEBOAOPOIAOB,
IMpHUHAJIC)KAIIUX K Pa3JIMYHBIM KiIacCaM

14

[TpupoaHbIe NCTOYHUKH YIIIEBOIOPO/IOB:
MIPUPOJHBINA Ta3 U MOMyTHBIE HEPTSIHBIE Ta36l,
He(Th ¥ MPOAYKTHI €€ mepepadOTKH

15

[IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB:
MIPUPOAHBIN I'a3 U MOMYTHBIE HE(QTSIHBIC Tra3bl,
He(PTh ¥ MPOAYKTHI €€ mepepadOTKH

16

KonrtponpHas pabota mo pazaeny
«YTI€eBOA0POABDY

17

HpeI[eJ'IBHI)IG OJHOATOMHBIC CITMPTHI:
MCTAHOJ MU 3TaHOIJI. BO,I[OpO,I[HaSI CBA3b

18

MHoroaToMHbI€ COUPTHI: ATHUJICHIJIUKONb U
IULIEPUH

19

denour: CTPOCHUEC MOJICKYIJIbI, (I)I/ISI/I‘ICCKI/IC n
XHUMHUYCCKHEC CBOﬁCTBa, IIPUMCHCHUC

20

Anpaeruapl: GOpMalIbICTH U alleTAIbIACTH].
AneroHn

21

OI[HOOCHOBHBIG MMpEACIIbHBIC Kap6OHOBBIe
KHCJIOTBI: MypaBbUHAA U YKCYCHAasA

22

[Ipaktuyeckas pabora Ne 2. «CBoicTBa




pacTBOpa YKCyCHOM KUCIOTBI»

23

CTeapI/IHOBaﬂ " OJICUHOBAs KUCJIOThI, KaK
OpEACTABUTCIIN BBICHIUX Kap6OHOBLIX
KHUCJIOT

24

MBpbi1a KaK COJU BBICIINX KapOOHOBBIX
KHCJIOT, X MOIOLIee JCHCTBUE

25

CrnoxHbIe Y3PUPHI KaK IPOU3BOIHEIC
KapOOHOBBIX KUCIIOT. [ HIIPOIIN3 CIIOKHBIX

3¢upoB

26

JKupbl: ruaponu3, NnpUMeHeHHe,
OuoIOruUecKas polib )KUPOB

27

VYrneBonbl: coCTaB, Kiaccu(uKaIusi.
Baxwueiiime npencraBUTeNn: NIKOKO3a,
(bpykTO3a, caxaposa

28

Kpaxmai u nemirono3a kak NpupoIHbIe
MTOJINMEPBI

29

KontponwsHas pabota mo pazaeny
«Kucnoponconep:xaliye opraHu4eckue
COCTUHEHUS

30

AMUJHBI: METHJIAMUH W aHUJINH

31

AMWHOKHUCIIOTHI Kak aM(OTepHBIE
OpraHUYeCKHe COEIUHEHUS, HX
OUOJIOrMYECKOE 3HaueHue. [lernTumabt

32

benku kak npupoaHbie
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS

33

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI

34

OcHOBHBIE METOAbI CHHTEC3a




BBICOKOMOJIEKYJIIPHBIX COECIMHEHHH.
[ImacT™Maccel, kKayqyKH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KJIACC

Ne
/o

Tema ypoka

KoanuyecTBo 4yacoB

Bcero

KonTpoiabHble
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
uudgposBbie
oOpa3oBareJibHbIE

pecypcbl

XUMHUYECKUM 371€MEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aTOMOB

[Tepunonnueckuii 3akoH u [leprnoanueckas
cucTeMa XuMHU4eckux snemenTon [l. U.
MenaeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEeH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHMYECKHX DJICMEHTOB M UX COCIMHEHUM I10
rpynnam u nepuojaamM. 3HaueHue
MIEPUOUIECKOTO 3aKOHA M CHCTEMBI
xuMudeckux 3ymemenToB .M. Menaeneena B
Pa3BUTUHU HAYKH

CTpOCHI/Ie BeNIeCTBAa. XMMHUUECKas CBA3b, eé
BUJBI, MCXaHHU3MbI 06pa3OBaHI/ISI KOBaJICHTHOM
CBA3H. BO,I[OpO,I[Haﬂ CBA3b

BaneHTHOCTB. DJNIEeKTPOOTPHUIIATEILHOCTb.
Crenenb okucicHus. Bemectra
MOJICKYJISIPHOT'O U HEMOJICKYIISIPHOTO
CTPOCHUS

[lonsiTue o nucnepcHbIX cucremax. MicTunHbie
Y KOJUIOUJIHBIE pacTBOpbI. MaccoBast nons
BEILIECTBA B paCTBOpE




Knaccudukanus u HOMEHKIaTypa
HEOPraHWYECKUX COCAMHEHUN. | eHeTnueckas
CBSI3b HEOPTraHUYECKUX BEIIECTB, PA3JIMYHBIX
KJIaCCOB

Knaccudukarms XuMHIECKUX peaKifii B
HEOPraHWYECKON U OPraHu4eCKOU XUMUMU.
3aKOH COXPAaHEHUs MacChl BELIECTB; 3aKOH
COXPAaHEHUS U NPEBPALLECHUS SHEPTUU TIPH
XMMHYECKUX PEAKLUAX

CxopocTts peakiun. OOpaTuMbie peaKiuu.
XHUMUYECKOE PaBHOBECHUE

10

[Tpaktuueckas padora Ne 1. «Bnusiaue
pa3anyuHbIX (PaKTOPOB Ha CKOPOCTh
XUMHYECKOHN peaKkiumn»

11

3JICI(TpOJ'II/ITI/I‘-ICCKa$I Jucconuanus. Ilonstue o
BOiopoHOM Mokasatene (pH) pactsopa.
Peakiiuu nonnoro oomena. ['maponus

OPraHNM4YCCKUX M1 HCOPraHN4CCKUX BECIICCTB

12

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE
peaxuuu. [TonsaTre 00 snexTponusze
pacIiaBoB ¥ pacTBOPOB COJIEH

13

KontponwsHas pabora o pasaeny
«TeopeTnueckre 0OCHOBBI XUMUW»

14

Meramibl, ux nojgoxenue B [leprnognueckoit
CUCTEME XMMHYECKUX deMeHToB Jl. W.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHS
atroMoB. O0mume Guznyeckue CBOMCTBa
METAaI0B




15

CrninaBel METaUIOB. DJIEKTPOXUMHUYECKUH P
HaIPSKEHUN METaJUIOB

16

XHUMHUYECKHUE CBOMCTBA BAKHEHIIINX METAIJIOB
(HaTpuii, Kanui, KaablUi, MarHUH,
AITIOMUHUN) U UX COCTUHEHUN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COECTUHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, KeJie3a U UX
COEIUHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 110 TEME
«Metamnp»"

20

Hewmerannel, nx nonoxenue B [lepuognyeckoi
CHCTEME XUMHYECKUX d1eMeHToB J]. W.
MenneneeBa 1 0COOEHHOCTH CTPOCHHSI AaTOMOB

21

®u3NYECKUEe CBOMCTBA HEMETAIIIOB.
AnnoTponusi HeMeTalIoB (Ha pUMepe
KHCJIOpOa, cephl, pocdopa u yriepoaa)

22

XHWUMUYECKHE CBOMCTBA raJOr€HOB, CEPBI U UX
COeTMHECHUN

23

XHUMHYECKHEe CBOMCTBA a30Ta, hocodpa 1 uX
COEIUHEHUN

24

XHWMHUYECKHE CBOMCTBA yIIIEpO1a, KPEMHHUS U
HUX COeOUHEHUN

25

[IpuMmeHeHne BaKHEUIIIUX HEMETAJIOB U UX
COEIUHEHUN

26

O00011eHrE U cUcTEMAaTU3alUs 3HAHUH 110
TeMme «HemeTaiuiely. BeraucieHus mno




YpaBHCHHUAM XUMHUUCCKUX peaKI_II/II\/’I n
TEPMOXUMHUYCCKUEC paC‘IéTI)I

[TpakTuueckas padora Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIbHBIX 3aa4 110 TEME 1
"HemeTramibr"»

73 KontponpsHas padora mo remam «MeTamibn u 1
«HemeTamb
Heopranunueckue u opraHnuecKie KUCIOTHI.

29 Heoprannueckue u opraHu4eCcKue OCHOBAHUS 1
AmMpoTepHbIe HeOpraHMYeCcKHe U

30 OpraHMYecKHe coeluHeHus. [ eneTnueckas 1
CBSI3b HEOPTraHUYECKUX U OPTraHUYECKUX
BEILIECTB
Ponp xumuu B o0ecreueHnn HKOI0THUECKO,

31 JHEPreTHUYECKON U MUIIEBON 0E30MaCHOCTH, 1
Pa3BUTHUU MEIULIMHBI
[IpencraBnenus 00 OOIMX HAYYHBIX

32 IIPUHIMUIIAX [POMBIIIJIEHHOTO MOJTY4YEHUs 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTepHraioB 1

34 XuMusl ¥ 30pOBbE YETOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34







YYEBHO-METOAUMYECKOE OBECINEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

. Xumus. 11 xnacc. ba3oBelii ypoBeHb. YueOnuk - Epemun B.B., Ky3smenko H.E.,

Hpoznos A.A., Jlyaun B.B.
Xumus. 10 xknace. ba3oseblil ypoBens. Yuebnuk - Epemun B.B., Ky3smenko H.E.,
HpoznoB A.A., Jlynun B.B.

METOIUYECKHUE MATEPUAJIBI JISA YYUTEJIA

1.

Oo6mas meroquka oOyuenust xumuu B mkone / P. I. MBanosa,H. A. T'oponunosa, /1. 1O.
Ho6potun u np.; nox pen. P. I. Usanosoii. — M.: JIpoda—319c.(Poccuiickas akagemus
A.A. Kasepuna, PI. MBanoma. I'n. HopmaruBHas 0a3a xuMuueckoro oOpa3oBaHUs B
cpeanent mkone. — C. 6-27
[Tenaroruka: yue6. mocooue nH-toB / moa. pea. 0. K. badanckoro. — M.: [Ipocsenienue,
1983 - C. 197
CeupunenkoBa H. B., Craxanosa [IpenensHbie: alKkaHbl U HUKIOAIKAHbI // XUMUS IS
MIKOJIBHUKOB. — 2019 — No 1 (mpuioxeHue K KypHaIy).

Xumust. Ilnanupyemsie pesynsratel. Cucrema 3amanuii. 8§—9 kiaccwl: mocobue ams
yunrtenen obmieodpazosar. P. I. Usanosa, JI. FO. lo6porun; nox. pexn. I. C. KopaseBoii,
O. b. Jlorunosoii. — M.: IIpocemenue. — 2013 — 128 c. (PaGoraeM 1o HOBBIM
CTaHJapTaMm).

Ho6potun /1. 0. Kontponupyromas GyHKIHS MIKOIEHOTO XUMHYECKOTO SKCIIEPUMEHTA
// Xumus B mkoge. — 2017 — Ne 3 — C. 47-50.

3notHukoB O. I. Xumuueckuil sKCrepUMeHT Kak crneuuduueckuii Meron oOydeHus //
IlepBoe centsiOps. — 2007 — Ne 24 — C. 18-25.

Kasepuna A. A. O BocnuTareqbHOM TOTCHIHMAIEC Y4eOHOTO TpeaMeTra «XuUMHUsS» B
o0meodpazoBarenbHO mKoe / Xumus B mkojie. — 2020 — Ne 9 — C. 16-22.

Kasepuna A. A., MomuanoBa I. H., CeupunenkoBa H. B., Cuactuna M. I. U3 onsita
pa3paboTKu 3aJaHMil MO OLIEHKE €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH IIKOJIBHUKOB MPH
o0yuenuu xumuu // Ilenarornaeckue uzmepenus. — 2017 — C. 91-96.

Momuanosa I H., Caactuna M. I'. KonndecTBeHHBIE OTHOLIEHHS B XUMUH // XUMUS IS
mKOIEHUKOB. — 2020 — Ne 4 — C. 54-62.

HU®POBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1.

http://www.chemnet.ru ['azera «Xumus» u caifT 1t yuurens «5 uay Ha ypoK XUMHUN»

2. http://him.1september.ru Enunas xomnekuust LIOP: IlpeameTnast komnekius « XUMHUsD»


http://www.chemnet.ru/
http://him.1september.ru/

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
sKcniepuMeHThl: xuMusi. Komnekuus Poccuiickoro o6ieo6pa3zoBaresibHOTO opTajia
http://experiment.edu.ru AJIXUMUK: caiit JL.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas onumnuaia mKoIbHUKOB [0 XUMHUU
http://chem.rusolymp.ru Opranuueckas XuMusi: 3J1€KTPOHHBIA YUeOHUK AJIs cpeiHei
IIIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: JIEKTPOHHBIN YIEOHUK
http://www hemi.nsu.ru OTKpBITBIH KoTEIK: XUMUS

http://www.chemistry.ru JlMcTaHIIMOHHAS OJIMMITHA/A o

XMMHUU: TEJICKOMMYHHKAIIMOHHBIH 00pa30BaTeNbHbIN MPOEKT


http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
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