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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOoro oOpa3oBaHMsl. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEAHEro o0Iero oopa3oBaHusl CPeiCTBAMU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0mMX 1efell M NPUHLUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMHsI Kak Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBliecHa Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PpAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMU IEJNSIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYyMa, MPOJIOJHKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOI HAyKH: CHCTEMaA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemiecTB. (CBeleHHUd 00 HU3y4aeMblX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpWBaeTCsT H3Y4YEHHBIH Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUsA
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JIOTUYECKHUX IMO3ULIHMN,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMCHCHHH, a TAKXKE O XUMHUYECKHX PEAKIHIX, UX CYITHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
IpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B IMO3HABATEIBHOW U MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUNA XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIMBAThL WH(OOpPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMXCS MHUPOBO33PEHUYECKONW OCHOBBI JJIsi MOHUMAaHUS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pEelIeHUs] TMPOTUBOPEYMM MEXKIy HOBBIMH (aKTaMU U  TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUUECKUX Tpodiiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4JaromMXcsi MPUHATHIE MPOrPaMMON IO XHUMHUU TOJXOJbI K OIPEACICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, TIOUCKa, aHalu3a u
00paboTku nHGOPMAITIKI, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMBITa MPAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CcpeHero odiiero oopa3oBaHus, IPU ONpeaeICHUN
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISIMH HW3yYeHHUs IpeaMera
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH IOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOIO XapaKTepa, 03HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BCIIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTHKA IIeJIel U 3a/1ay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTCHUE
MPAKTUYECKONH KOMIIOHEHTE COJIEp)KaHUs OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIQJICIOIIET0 HE
HAaOOpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHCHHUS WX B PCATbHOU >KM3HU
JUTSL pETIIeHUS TPaAaKTUYECKHUX 3a]1a4.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIINH), WMCIOIIMX YHHUBEPCATbHOEC 3HAYEHWE IS Pa3U4YHBIX BHJIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOEC MECTO B TIO3HAHWM XHUMHH, a TakKXkKe JJIs1 OICHKH C TO3MIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB W XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TI03HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yJaromMXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO IPUOOPETaTh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUM C )KM3HEHHBIMU MTOTPEOHOCTSAMH, UCIIOJIb30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPKaHNUS;

(opMUpOBaHKE U PA3BUTHE Y OOYUAIOIIUXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUH W TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpaBJIEHHOCTU XUMHUU, €€ BAXKHOM pONM B PEHICHUU IJI00aNbHBIX MNpoOiIeM
PaLMOHAIBHOTO MPUPOAOIIOJIB30BAHNS, TOTIOJHEHHSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIECHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUS OIbITa
UCIIOJIb30BaHUsl TOJIyYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B
CUTYalUsIX, CBA3aHHBIX C XUMUUYECKUMH SIBJICHUSMHU.

B yueOHOM 1ulaHe cpenHero ooOmero o0pa3oBaHUS YUEOHBIH MpeIMET
«XUMUS», W3y4aeMblil Ha 0a30BOM YpOBHE, SIBISETCS OOA3aTENbHBIM y4E€OHBIM
IPEIMETOM.

OO1ee yncno 4acoB, OTBEAEHHBIX JJISl U3YYEHUsI XUMUH, Ha 0a30BOM ypOBHE
cpeaHero oo1ero oopazoBaHus, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUH

[Ipenmer opraHM4YecKON XUMUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. bytieposa, e€ ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE (DOPMYIIBI
OpPraHMYeCKuXx BemecTB. [omosorus, wuzomepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHEHUAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kiaccupukauu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTH4ecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUILINX IPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

DKCHEPUMEHTAJIbHBIE METOJAbl HW3YyYE€HUS BEUIECTB M HX MPEBPAIICHUN:
O3HaKOMJIEHHME ¢ oOpa3laMh OpPraHWYECKUX BEIIECTB U MaTepuajaMh Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAONIOJCHUE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB 10 IPEBPALLIECHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, O0YTIIUBAHUE U TOPEHHUE).

YrieBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUA pAA. MertaH W d3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOPEHUSs), HAxXOXJIEHHWE B TMPHUPOJE, MOJIyYeHUEe W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKUMN psAl. DTUIEH U MPOIMUJICH —
MPOCTEUINE TPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUA, THUAPATAIMH, OKHUCICHUS W
MOJIMMEPU3ALINN ), TOTYYEHUE U TPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusaruu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAl. ALIETUIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMUS, TaJOTCHUPOBAHUS, THIpPATALINH,
TOpeHHUsl), MOJyYeHUE U IPUMEHEHHUE.

Apensl. ben3on: coctaB, cTpoeHue, PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuy raJOreHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U TIPUMEHEHHE. 10.1y0n:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYyeHue U npumereHue. TOKCUYHOCTD



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

[IpupoaHbple MCTOYHUKM YIVIEBOAOPOAOB. lIpupoaHslii ra3 u NOMyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M WX IPEBPAILCHHIA:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue COeJHHECHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBHEe METaHOJIa U ATAaHOJIA HA OPTraHU3M YEJI0BEKA.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[puMeHenue riamnepusa u TUICHIJIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMHN ), IOJyYEHHE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KHCIJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOTHI KakK MPEJCTABUTENN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kjiaccuuUKalus ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmaia (TUApOJiv3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
POBE/ICHNE, HAOJIIOJICHUE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMUWHOKHCIIOTHI Kak aM(OTepHbIC OpraHHuecKrue coeAuHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOPUYHA M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTHSI XMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHICHCALIHS.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.



Mescnpeomemmnbwie ceasu.

Peanuzanust MEeXIpeIMETHBIX CBSA3EH MPU U3YYEHUH OPraHUYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIUX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUHoTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccu(uKaius, NepruoIMyHOCTh, HAOII0IEHNE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIUPOBAHUE.

®usuka: Marepus, DJHEPIHUs, Macca, arToM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/esieHusl 3JEKTPOHOB MO0 OpOUTAISIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

ITepuonnueckuit 3akoH U Ilepuoanueckas cucreMa XMUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b nepuognyecKkoro 3akoHa u llepmoanyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHaeneeBa ¢ COBpPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJIIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsI KOBAJIGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiarypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKONM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS YJHEPTUU [IPU XUMUUECKUX PEAKLIMAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas aucconuanus. CuibHble U ciaalble 37eKkTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W MX NPEBPALICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenneneeBay, M3yueHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIoJeHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUUH HOHHOTO OOMEHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Merambl. [lonoxenne meramnoB B lleproanyeckor cUCTEME XMMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

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

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAlllCHUMN:
M3YUYEHHE KOJUICKIMU «MeTamabl U CIUIaBbD», 0Opa3lOB HEMETAIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHWEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BemiecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€301MMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenmoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEWIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHUs W 3J0pOBbE HYEJIOBEKA: IMPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30MIaCHOTO MCIIOIL30BaHHUS MpenapaToB OBITOBOM XMMUU
B OBCEHCBHOM >KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMEepUOJUIHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

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

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypIHsl, TPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBIIIIEHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTe€pHaJOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMETa «XHUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4YKM€ MOTUBALIUU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXxcs PYyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MNPUCYLIUMH LIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIM4YKME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh
LEJU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUA MpeAMeTa «XHUMHs» JOCTHTaloTCs B
€AUHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESTENbHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)kIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMAMH U  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOMNO3HAHUS, CaMOpPAa3BUTHUA M HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTHU
o0y4Jarommxcs.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUH, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BElIeCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOT0 MOBEJCHHS B CUTYAlUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJICICTBUN W HENPUITHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4yacThe B PEHICHUM MPaKTUYECKUX 3aaad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JOCTWKCHUN XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

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

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEACTaBICHUsI 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbl, pEHICHUHU TT100aNbHBIX MPOOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKJIFOUEHUS HA
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON
NESTEIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XUMHUs» Ha
YpOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIeHayYHbIe TOHSATHUS, OTpaXKarouue
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEeUU(PUKY METOJ0B I[O3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOTIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YJarOIINXCS;
COCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MertanpenMeTHbIe PE3yibTaThl OTPaXalT OBJAJEHUE YHUBEPCATIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

Osaaenue YHHBEpPCATbHBIMH YueOHbIMU NMO3HABATEeJIbHBIMH
HeCTBUAMM:

1) b6azoebie nozuueckue oelicmeus:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpENeNATh LEIU JACATEIbHOCTH, 3ajJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS —
BBIICNIITh XapaKTEpHbIE MPU3HAKUA TOHSITHM W YCTAaHABIMBATh WUX B3aUMOCBS3b,
MCITI0JIb30BAaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAECIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHWSI M KPUTEPUU JJIs KJIACCUPUKAIIMU BEIIECTB H
XUMUYECKUX PEaKIii;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUSI B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKON
peakiuy — TMpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh HAa3BaHHBIE MOJICIIbHBIC TIPE/ICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6azoevle uccneoosameibCKue 0CUCmeus:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKUunii;

bopMyIMpOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEAOBAHUSA,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) paboma c unghopmayueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpeJICTaBIICHHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uH(MOpMaIMel: MPUMEHATh MEXKIpeAMEeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IUAaora W/WiH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEIILHO WJIH COBMECTHO CO CBEPCTHHKAMH TP BBHITIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh TpejiaraéMblii  ajdropuT™M JACHCTBUN mpu
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUW B TIO3HAHWUW SIBJICHHUU



npupoAbl, B  (QOPMUPOBAHUU MBIIUICHHS W KyJbTYphl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATHS (XUMHYECKHI HJIEMEHT, aToM, dJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
pajuKai, U30Mepus, U30MEPBI, TOMOJIOTHYECKHI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COCAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0oH COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BaHUU BAKHEHIIUX OPraHUYECKUX BEUIECTB B OBITY U
NPaKTUYECKOM AESTEIbHOCTU YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUM COCTaBAa, CTPOCHHUS U MTPEBPAILICHUI OPTraHUYECKUX COCANHEHU;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIEM MOJIEKYJl OPraHMYECKHX BEUIECTB JI WJUTIOCTPALUHM MX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy U CTPOEHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHMs), J1aBaTh WM Ha3BaHUS [0
cuctematudeckoir HomeHknatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (hopMalbIerul], aleTaablIerusl, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHSATH IIOJOKECHHUS TEOPUU CTPOEHUS
oprannueckux BemiecTB A. M. bytiepoBa s 00BbICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTBR;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaThb  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATUJICH, MPOIWUJICH, alleTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmneprH, GEeHoJI, areTalbIeTH, MypaBbHHAsA W YKCYCHAasl KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIE€BOIOPOIHOTO
Chlpbsi (HE(Th, NHPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peaKkIMyd 10 HM3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY OJHOTO H3 MCXOJHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HayYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HaOIIOACHUE, N3MEPEHHE, DKCIICPUMEHT, MOACIMPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOIATh ITpaBUJIa TTOJIH30BAHUS XUMUYICCKOU
MOCYJI0M W JlabopaTOpHBIM OOOpYyJOBaHWEM, a TakKe MpaBuia OOpaimieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUH IIJIJAHUPOBATH M BBINOJHATH XUMHUYCCKHUUN
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MMPU HATPEBAHUU, ITOJTYUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE PEAKIUU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUu OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKM O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHMX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr W3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHeT n 1pyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MblI ONPEACIEHHBIX OPraHUYECKHX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
IMPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas u HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUMU SIBIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(G YHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPaKTUUECKUX 3a/1a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpash  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISIPHBIH O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJIECHUS, XUMHUYECKAsl CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMUECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  pEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBpPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAaHUM BAXKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XAapPaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHWUYECKUX BEIIECTB U UX MPEBPAILLCHUN;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BELIECTB (YrapHbl Tra3, YIJIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasl, BOJAOPOJHAs) B COCIMHEHUSX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BEILIECTB I0 MX COCTaBy K OIpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, O0BICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKue YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIAaCCU(UUHUPOBATH XMMHYECKUE PEAKLUUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHbIE U COKPALIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMHU UAYT J0 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;

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

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOLICHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPALEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCy/IOl U JTa0OpaTOpPHBIM O0O0OpYJAOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHWI TUIAHUPOBATh W BBIMIOJHATh XUMHUYECKHIMA
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE PEaKIMu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YNbTaThl XHWMHYECKOIO OJKCIIEpUMEHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3/JICHCTBUS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs OOYYaroIIUXCsl ¢ OTPpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHAAIINX OOYYAIOIIUXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

Ne i/

KoaunuecTBo
YacoB

JyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYecKOi XUMUH

[Ipenmet oprannueckoit xumuu. Teopus

1.1 CTPOCHUS OPTaHUYECKUX COCTMHEHUN A. 3 https://m.edsoo.ru/4c74baa7
M. bytneposa
Hroro mo pazueny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YIeBOAOPOABI — aJKaHbI 2 https://m.edsoo.ru/d32178fb
H :
2.2 CHPCACIILHBIC YIIICBOAOPOABL: ATKEHEL, 6 https://m.edsoo.ru/f25dffed
aJIKa/INEHbI, aJTKUHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2 https://m.edsoo.ru/dbbea761
IT
2.4 PHPOHBIC HCTORHHUIH YIJCBOAOPOAOE H 3 https://m.edsoo.ru/4c74baa7
uX nepepadoTka
Hroro 1o pasneny 13

Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coenHeHust

3.1 Crnuptsl. Genon 3 https://m.edsoo.ru/f25dffed
A .K .
3.2 T 1erus. KapOoHOBEIE KHCHOTEL 7 https://m.edsoo.ru/dbbea761
CrnoxHble 3¢upbl
3.3 YrieBoast 3 https://m.edsoo.ru/dbbea761
Wroro no pazueny 13



https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/dbbea761

Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3 https://m.eds00.ru/9184b457
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJIeKy /i pHbBIE COCAUHEHUSA

51 ‘ [Tnactmaccel. Kayuyku. Bomokna 2 https://m.edsoo.ru/f25dffed
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/f25dffed

11 KJIACC

KouunyecTBo
No 11/ HaumeHoBaHue pa3iesioB U TeM 4ACOB JuaexkTpoHHbIe (HU(pPOBbHIE)
NMPOrpamMMbl o0pa3oBaTe/ibHbIE pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKUX 3 https://m.edsoo.ru/5126bcse
anemenToB . 1. Menaeneera
1.2 Crpoenne peuiectsa. Muoroodpasie 4 https://m.edsoo.ru/4c74baa7
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 https://m.edso0.ru/d32178fb
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl https://m.edsoo.ru/dbbea761
2.2 Hemeramibt https://m.edsoo.ru/6b14aflc
53 CBs13b HEOPraHMYECKUX U OPTAHHMYECKUX 5 https://m.edsoo.ru/437f83fa
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMHS ¥ )KU3HB 4 https://m.edsoo.ru/f25dffed
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



https://m.edsoo.ru/5126bc5e
https://m.edsoo.ru/4c74baa7
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https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6b14af1c
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https://m.edsoo.ru/f25dffed




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
JJIeKTPOHHbIE
KoanvecTBo HnpoBbIe
Nen/m  Tema ypoka 4acoB HHop
oOpa3oBaTe/ibHbIE
pecypcbl
IIpenmMeT opraHUYeCKOH XUMHU, €€
1 peA p ’ 1 https://m.eds00.ru/9184b457
BO3HHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoeHUs OPraHUuYECKUX
2 coenuHeHuil A. M. bytiepoBa, €€ OCHOBHbIE 1 https://m.edsoo.ru/4c74baa7
MOJI0KEHUSI
[IpencraBnenue o knaccudpukanum
opraHmyeckux Bemrects. Homenkiarypa
3 p m P 1 https://m.edsoo.ru/d32178fh
(cucremaTHyueckasi) U TPUBHAIBHBIC
Ha3BaHUs OPraHUYECKHUX BEILECTB
AJKaHBI: COCTaB U CTPOEHHE,
4 . ™ 1 https://m.edsoo.ru/dbbea761
TOMOJIOTUYECKHH Pl
MertaH u 3TaH — IIpoCTEUIIIE
5 p 1 https://m.edsoo.ru/6edcc394
MIPEACTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONWCTBA 1 https://m.edsoo.ru/6b14aflc
CIVINGE 0 €H — IIpoCTeHIIme
7 THIICH 1 HPOTIUICH — HPOCTEHIIHI 1 https://m.edso0.ru/324d177c
MIPEICTABUTENH AJIKCHOB
IIpaxtnueckas padora Ne 1. «[Tomyuenue
8 P P . y 1 https://m.edsoo.ru/d6¢c45517
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 metunoyramuen-1,3. [lomyueHue 1 https://m.edsoo.ru/437f83fa

CUHTETUYECKOIO KayuyyKa U PE3UHBI



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
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https://m.edsoo.ru/324d177c
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https://m.edsoo.ru/437f83fa

AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALIeTUIIEH — https://m.edsoo.ru/f25dffed
MPOCTEUIIINNA MPEICTABUTEIb AIKHHOB
Brruncnenus mo ypaBHEHHUIO XUMHUYECKOU

11 yp https://m.edso0.ru/498fe87b
peakiuu
ApeHsl: 0eH30J1 ¥ TOJIYOJI. TOKCUYHOCTh

12 p Y https://m.edsoo.ru/589d3ddd
apeHoB
I'eneTnyeckas CBA3b YIIIEBOLOPOIOB

13 yr AOPOAOB, https://m.edsoo.ru/ba48c664
MPUHAJICKAITUX K PA3IMIHBIM KJlaccaM
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHEIN ra3 U MOIyTHEIE HEPTIHBIE https://m.eds00.ru/397c2d83
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

15 NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE https://m.edsoo.ru/51fade52
ra3bl, He)Th U IPOJYKTHI €€ epepaboTKu
KoutponsHaasa pabora mo paszaein

16 p p pasiey https://m.edsoo.ru/1b2bcldd
«YTneBoaopoab»
ITpenensHBIE OTHOATOMHBIE CIIUPTHI:

17 peAl a p https://m.edsoo0.ru/c21487e3
MeTaHOJI U 3TaHo1. BomopoaHas cBs3b
Mrmuoroaro ec : DTHUJIE o

18 HOTOATOMHDIC CTIHPTBL: THICHIIHKOTS 1 https://m.edsoo.ru/8f6435c8
TJIHIEPUH
deHoi1: cTpoeHne MOJIEKYIIBI, PU3HYSCKHE U

19 p . Y ¢ https://m.edsoo.ru/5126bc5e
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
Anpnerunsl: GopMaIbIerus 1

20 Aernpt: Gop e https://m.edsoo.ru/e34544ec
aretanabaerun. AneTod
OIHOOCHOBHEIE IPENEILHBIE KAPOOHOBBIE

21 a peAt p https://m.edsoo.ru/b4e183c2
KHCJIOTBI: MypaBbUHAS M YKCYCHas

22 [IpakTuyeckas padora Ne 2. «CBoiicTBa https://m.edso0.ru/6c86242¢
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pacTBOpa YKCYCHOM KHCIIOTBI»

23

24

CTCapI/IHOBaH H OJICMHOBAasi KMCJIOThI, KaK
MNpEaACTAaBUTCIIN BBICIINX Kap60HOBLIX
KHUCJIOT

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIee ASHCTBHE

https://m.edsoo.ru/fe622475

https://m.edsoo.ru/c1685d61

25

CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. ['UAPOIIHN3 CIIOKHBIX

3¢hupoB

https://m.edsoo.ru/fbb68558

26

27

28

XKupsbr: ruaponus, npuMeHeHue,
Ouosoruueckas poiib KUpPOB
VYrieBoJbl: cocTaB, KilacCU(pUKaLUs.
Bakneiimme npeacTaBuTeNu: III0K03a,
dpyxTO3a, caxapo3a

KanMaJ'I U [EJUIK0JIO3a KaK IMPUPOJAHBIC
MMOJINMEPbI

https://m.edsoo0.ru/399f1ca8

https://m.edsoo.ru/3c527ebh8

https://m.edsoo.ru/d3aelc63

29

KontponbHas padoTa mo pazaerny
«Kucnopoaconeprkamire opraHndeckue

coenuHeHus»/ Beepoccuiickas mpoBepovHas

pabota

https://m.eds00.ru/16634947

30

OO61ast XapakTepUCTHKA a30TCOIEPIKALIUX
OpPTaHUYECKUX COCTUHECHUM /
Bcepoccuiickas mpoBepodHas padboTa

https://m.edsoo.ru/d543f4c6

31

32

AMMHBI: METHJIAMHH M aHUJIUH

AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE
OpraHUYECKUE COEAMHEHUS, UX

ouosiornyeckoe 3Hauenue. [lenruasl. benku

KaK IMPUPOJAHBIC BEICOKOMOJICKYJIAPHBIC

https://m.edso0.ru/649533ea

https://m.edso0.ru/54732f28
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COCAMHCHUA

OCHOBHBIC TTIOHATHS XUMHHU

33 . 1 https://m.edsoo.ru/cec68ba7
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN
OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUH. 1 https://m.eds00.ru/46729785
[TnacTMacchel, Kaydyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/46729785

11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

[Tepnonnueckuii 3akon u [lepuoanueckas
cHUcTeMa XMMHUYECKuX 3yemMeHToB /. U.
MeHeneeBa, X CBS3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XHMHYECKHUX 3JIEMEHTOB M UX COCIUHEHHH I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CTpOCHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé

BUBbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

KoaunuecTtBo
Jac0B

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/d276bd7b

https://m.edsoo.ru/143e2df7

https://m.edso00.ru/9a519a98

https://m.edsoo.ru/11edbb8f

BaneHTHOCTh. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUS

https://m.edsoo.ru/1c7e4ba9

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe

https://m.edsoo.ru/f615e37b

Knaccudukanus u HoMeHKIaTypa

https://m.edsoo.ru/bbflfcl?



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9
https://m.edsoo.ru/f615e37b
https://m.edsoo.ru/bbf1fc12

HEOPraHWYECKUX coeMHEHU. [ eHeTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3ITHMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUs] SHEPTUU IPU
XUMHYECKHUX PEAKLUAX

https://m.edsoo.ru/737884fd

10

11

12

Ckopoctb peakiuu. OOpaTuMble peaKuu.
XHUMHUYECKOE PABHOBECHE

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3IuYHbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUn»

Onektponutuueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarese (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snekTponnze
pacIuiaBoB U pacTBOPOB COJIEN

https://m.edsoo.ru/1677f4be

https://m.edsoo.ru/e6327ff2

https://m.edsoo.ru/3234384a

https://m.edsoo.ru/d19df513

13

Kontposnbnas paboTta mo pazaery
«Teopernueckne OCHOBBI XUMHUUN»

https://m.edsoo.ru/42a9681d

14

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
CHUCTEME XUMHUYECKUX dnemMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
METAIIJIOB

https://m.edsoo0.ru/3a6bf2a9

15

CraBbl METAILIIOB. 3JICKTpOXHMI/I‘{eCKI/Iﬁ pAn

https://m.edsoo.ru/9cb465ac



https://m.edsoo.ru/737884fd
https://m.edsoo.ru/1677f4be
https://m.edsoo.ru/e6327ff2
https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513
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HaIIpsHKEHUN METaJUIOB

16

17

XUMUYeCKre CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, KaNuii, KaJIbIUA, MarHUH,
ATIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

https://m.edsoo.ru/4e8bc6fd

https://m.edsoo.ru/2393964e

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COCTUHEHUN

https://m.edsoo.ru/2e9896ea

19

20

21

22

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

Hewmeraibl, X mojio)KeHUE B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB J[. . MenzeneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB

Du3nYECKUE CBOKMCTBA HEMETAILIIOB.
AJNIOTpONUs HEMETaJIOB (Ha IpUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
XHWUMHUYECKUE CBOKMCTBA TaJIOT€HOB, CEPhI U UX
COCAMHEHUI

https://m.edso00.ru/41538b94

https://m.edsoo.ru/d14bd5a6

https://m.edsoo.ru/41a85f4f

https://m.edsoo.ru/e6735ca4

23

24

25

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COECIMHEHU I

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAJIOB U UX
COeIMHEHUI

https://m.edsoo.ru/e359a2eb

https://m.edsoo.ru/ef3a5687

https://m.edsoo.ru/e232a911

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110
TteMe «Hemertamiely. Berauciaenus mo

https://m.edso0.ru/539f71b8



https://m.edsoo.ru/4e8bc6fd
https://m.edsoo.ru/2393964e
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https://m.edsoo.ru/41538b94
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https://m.edsoo.ru/539f71b8

YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 https://m.edso00.ru/d93381a5
"HemeTasl"»

28 KontponbHas pabora o remam «MeTtaibh» 1 httos://m.edsoo.ru/842abced
n «Hemeramnen»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1 httos://m.edsoo.ru/daddec
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuyeckue coequHenus. ['enernueckas 1 httos://m.edsoo.ru/9cAd7afo
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

31 SHEPTeTUYECKON U MUIIEBON OE30MaCHOCTH, 1 https://m.eds00.ru/9173971d
Pa3BUTHUN MEAUIIMHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MIPUHIUIIAX [IPOMBIIUIEHHOTO MOJIYy4eHUS 1 https://m.edsoo.ru/bcal6d6f
BaYKHEHININX BEIIECTB

33 UYenoBek B MUPE BELIECTB U MATEPUAIIOB https://m.edsoo0.ru/7ccc2b22

34 XUMUS U 37J0pOBbE YEIOBEKA https://m.edso0.ru/e992867a

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHOM Ccpefie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANIGHASL  TPYIIIIA, paaukan, H30Mepus, W30MEPBHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEMHEHHUs); TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTpOeHMsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

14

ChopMupoBaHHOCTh YMEHHMM BBIABISATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IIOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOpPMUPOBAHHOCTh YMEHHI HCIIONIH30BATh XUMUYECKYH) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB I WIIIOCTPALMA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIUBATh  IMPHUHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsl opranuyeckux BemecTB A.M. bytnepoBa miis o0bscHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBas KHCJIOTa, TJIIOKO3a, (PyKTO3a, Kpaxmai, IeJUTIIo3a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh yYMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHE,
¢u3nuecKkne W XWMHUYECKUE CBOWCTBA THUIMYHBIX MPEICTaBUTEIICH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGeHzodn,
METAHOJI, TAHOJ, ITUJICHIJINKOIb, TJIMIEPHH, (SHON, areTaibIeTul,
MypaBbHHAS W YKCYCHas KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJUTI0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  NOPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYEeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopmMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U )KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




3.2

BEIIECTB W XHMMHYECKUX SBICHUN (HaONoJeHUE, U3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON TMOCynoil u 1abopaTopHBIM O0OpYJOBaHHEM, a TaKxkKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
SKCIIEPUMEHT (IIPEeBpaLICHUs] OPraHUYECKUX BEIIECTB [IPH HArpEeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
0o0opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM
MPOAYKTa peakluy MO U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO
U3 UCXOJIHBIX BELECTB MJIM MPOAYKTOB PEAKIIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoil nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
11e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpeabl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KHUBbIE OPraHU3MbI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, OHUMAas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpaMmasl CpeaHeEro oﬁmero 06pa3OBava

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Brnagenne cuctemMoil XMMUYECKMX 3HAaHUW, KOTOPas BKJIFOYAET:
OCHOBOMOJIATalOIIMe  MOHATHS  (XMMHUYECKHUH  DJIIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpDHAs Macca, MOJISPHBIN
00BEM, KpUCTALTMYECKAass pemeérka, THUIbl XUMHUYECKUX peaKuuin
(OKHCITUTEIIbHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIOTEPMHUYECKUE,
peakiu HOHHOTO OOMEHa), PacTBOP, SJIEKTPOIUTHI, HEINEKTPOJIHTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMALMUS, OKUCIHUTEIb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHYECKON PEaKIuu, XMMHUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PAaKTOJOTHUECKUE CBEJICHHS O CBOWCTBAX,
COCTaBe, TOJYYEHWH U OE30MMaCHOM UCIOJIb30BAHUU BAXKHEHIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON AEATEeIHhHOCTH

YCJIOBCKa

1.2

13

14

1.5

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYUYHBIX IIPCIMCETOB

BnaneHne OCHOBHBIMH METOOAMHU HAaY4YHOI'0O TIO3HAHUA BCIICCTB U
XUMHYECKUX SBJICHUMN (Ha6J’IIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICIIUPOBAHNE)

ChopMupoBaHHOCTh YMEHHI OMpEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XHUMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHJ  XUMHUYECKOHW CBs3M  (KOBAJIGHTHAs, HWOHHas,
MeTaJTn4ecKasi, BOAOPOIHAs) B COCIUHEHUSIX, THI KPUCTAIITUYECKON
PEHIETKA KOHKPETHOI'O BEIeCTBA (aTOMHAas, MOJIEKYJspHAsi, MOHHAas,

MeTaJUTHYeCKas)

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOJHBIX

pacTBOpax HEOPraHUIECKUX COCITMHEHUN




1.6

1.7

ChopMupOBaHHOCTH ~ YMEHHMS  KJIACCH(PHUIMUPOBATH  XMUMHUYECKHE
peakuuy Mo pa3jnyHbIM MPU3HAKaM (YHMCIy U COCTaBY pearupyrommx
BELIECTB, TeIIOBOMY J(h(eKTy peakuuu, H3MEHEHHUIO0 CTereHel
OKHCJICHUS  DJIEMEHTOB, o0paTUMOCTH  PEaKIIHH, Y4acTHIO

KaTaJnu3aTopa)

ChopMupOBaHHOCTb ~YMEHMH  COCTaBIATh  YPABHEHUS  peakLui
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpAIICHHBIC YpPaBHEHUS pEAKLUN
HMOHHOI'0 0OMEHA, YUUTHIBAsl yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UAYT

IO KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
KAueCTBEHHBIH COCTaB  pa3IUYHBIX HEOPTraHHMYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPraHUUECKUX BEIIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIHTEIIBHO-
BOCCTaHOBUTEJIBHBIX peaKkuuii MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

2.3

ChopmupoBaHHOCTh yMEHHH OOBSACHATH 3aBUCUMOCTh CKOPOCTH

XUMHYECKOHN peaklny OT Pa3jinyHbIX (haKTOpPOB

ChopMupOBaHHOCTb ~ yMEHUH  OOBSACHATH  XapakTep  CMEIIEHUs
XMMHMYECKOIO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEUIHETO BO3JEHCTBUS

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CdopmupoBaHHOCTh yYMEHUN packpbiBaTh cMbich Ilepuonnyeckoro
3aKOHa J.. Menneneena nu JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOLIYI0,  OOBSCHUTENBbHYI0O M  MPOTHOCTUYECKYIO
byHKIIIN

ChopMupoBaHHOCTb YMEHHMM XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX djeMeHTOB 1—4 mnepuonos llepnoanueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHA «S-, P-, O-27€KTpOHHBIE OpPOUTAN», «IHEPreTUYECKHUE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHMUYECKHUX DJIEMEHTOB M UX COEAMHEHUH IO NEepHoJaM M rpynnam

[Iepnonnueckoil cucteMsl XUMU4ecKnx 351eMeHToB [[.1. Menneneesa

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPIaHUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKAAaTh  CYHIECTBOBAHME  TIE€HETUYECKOM  CBA3M  MEXKAY

HCOPraHN4YCCKUMU BCIICCTBAMU C IIOMOIIBIO ypaBHeHHfI




2.4

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupOBaHHOCT ~ YMEHMH  yCTaHaBJIMBaThb  IPUHAAJIEKHOCTh
HEOPraHMYECKUX BELIECTB II0 UX COCTAaBY K OMNPEAEIEHHOMY Kiaccy
(rpymnme) coenuHEeHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJLJIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(i)OTepHBIe TUOAPOKCHUADBI, COJ'H/I)

2.5

2.6

ChopMupOBaHHOCTb YMEHUH MCIIOJB30BaTh XMMUYECKYK) CHUMBOJIUKY
IUIs  cOCTaBleHHMsT (OpMYJ BELIECTB M ypaBHEHMH XUMHUYECKUX
peaknmii, cucreMatrueckyto Homenknatypy (IUPAC) u tpuBuaibHbie
Ha3BaHMsI OTIEJIbHBIX HEOPraHWYECKUX BeELIECTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, rameéHas H3BeCTb, HeEraméHas H3BECTb,

MUTHEBAs COJA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh yMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHME  TCHETUYCCKOW  CBS3HM  MEKIY
HEOPTraHWYECKUMH  BEUICCTBAMH  C  TOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

ChopMupoBaHHOCTb YMEHHUH IJIAHUPOBATH M BBINOIHATE XUMUYECKUH
SKCHEPUMEHT (pa3joKeHUue IEepoKCHAa BOJAOpPOJa B IMPUCYTCTBUU
KaTaJn3aTopa, ONpeelIeHHe CPebl PACTBOPOB BELIECTB € MOMOILBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (aKTOpOB Ha
CKOpOCTh ~XMMHYECKOH peakIuH, peakuud HOHHOro oOMeHa,
KayecTBEHHbIE PEAKLIUU Ha Cysb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS, pPEIIEHUE SKCIEPHMEHTANbHbIX 33Jad IO TeMaM
«Metamnel» n «Hemerannabsl») B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU
0€30IacCHOCTH MpH OOpaIleHWH C BeIIeCTBAaMM M JIaOOPaTOPHBIM
000py/JI0BaHUEM; IIPENICTABIATh pE3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyJIMpPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

2.9

ChopMHUpPOBAaHHOCT, YMEHUW COOJIOATh TMpaBHJIa TIOJIB30BAHUS
XUMUYECKOH TOCY/I0M W J1abopaTopHBIM OOOpYJAOBaHHEM, a TaKKe
MpaBmiia 0OpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

ChopMupoOBaHHOCTH ~ YMEHMH  XapakTepu3OBaThb  XHUMHYECKHE
IIPOILIECCHI, JIEKAIIME B OCHOBE IPOMBIIIJIEHHOTO MOIY4YE€HUSI CEpHOU
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH MpPEACTaBICHUI 00
O0ImMX HAyyHBIX MPUHLUUIAX M  OIKOJOTHYECKUX  Mpobdiemax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl




3.1

3.2

3.3

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH
€CTECTBEHHOHAy4YHOW KapTHHbl MHpA, pOJIM XHUMHH B IIO3HAHUHU
SBJICHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUS € KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHOH TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs TPAKTHYECKUX 3a/lad U JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

CdopmupoBaHHOCTH yMEHUMI KPUTHUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HMH(OpMaIMio, MOJYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUU, ceTb IHTEpHET U IpyTrue)

ChopmupoBaHHOCTh yMEHHH COOMIOATh MPaBUIA DKOJIOTUYECKU
1eJIecO00pa3HOr0 TMOBEACHUS B OBITY M TPYIOBOM JAEATEIBHOCTH B
LEeISIX COXPAaHEHHUs CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHOMN

cpebl

3.4

3.5

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MbI
OIpeIeIEHHBIX BEIIEeCTB, HOHUMas cMblici nokasarens [1/IK, noscHaTh
Ha MpHUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIIOJIb30BAaHUEM MOHSTHUS «MaccoBasi JI0Ji1 BEIECTBA B PAacTBOPE»,
O0OBEMHBIX OTHOLICHWH Ta30B NPH XUMHUYECKUX PEAKIUSAX, MacChl
BelecTBa WIM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00BbEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIMH BEIIECTB,
TEII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
1

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

TCOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHHU

Hpez[MeT OpFaHH‘leCKOﬁ XUMUH: €€ BO3HHUKHOBCHHC, Pa3sBUTHC W 3HAYCHUC B
IMOJIYYCHHUHN HOBBIX BCHICCTB M MATCPHAJIOB. TCOPI/ISI CTPOCHUSA OPraHUYCCKHX

coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHblE (OPMYJIBI OPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XHAMHYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUSX — OJWHAPHBIE U KpaTHbIE

CBA3U. HpCI[CTaBJ'IeHI/Ie (¢} KHaCCHq)I/IKaHI/II/I OpraHn4CCKuX BCIICCTB

1.3

2.1

2.2

2.3

2.4

2.5

2.6

HOMGHKHaTypa OpPraHu4YCCKUux COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘leCKaSI) H TPUBHUAJIbHBIC

Ha3BaHUs BaXXHEUIINX MPEACTABUTEINICH KJIACCOB OPraHUYECKUX BEILECTB
YrieBogopoasl

AnKaHBI: COCTaB U CTPOCHHC, TOMOJIOTUYECKUI pAana. Mertan u 3TaH — HpOCTCﬁHIHG
npeaACTaBUTCIM AJIKAHOB! (1)I/I3I/I‘IGCKI/IG A XHMHYECKHE CBOMCTBa (peaKHI/II/I

3aMCIICHUA U FOpeHI/ISI), HaxXOXKIACHUEC B IPHUPOAC, MOTYUYCHUC U IPUMCHCHHUC

AJIKEHBI: COCTaB U CTPOECHME, TOMOJIOTMUECKUH psf. DTWIEH M NpPONWIEH —
MPOCTEHIINE TPEICTAaBUTENIN AJIKEHOB: (PU3MYECKMEe M XUMHUYECKHE CBOMCTBA
(peakuuu THJIPUPOBAHUS, TallOTCHUPOBAHUS, THApAaTallUM, OKHUCICHHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

Ankanuensl: Oyraguen-1,3 u MetunOyranueH-1,3: cTpoeHue, BaxkHeWIIHe
XMMHYECKHEe CBOMCTBa (peakuusi noiauMepusanuu). IlogydyeHne cCMHTETHUECKOTO

KaydyKa U pe3UHbI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
MPOCTEHIINKM TPEJCTaBUTENIb AJIKHMHOB: COCTaB, CTpOEHHE, (U3HUECKHUEe U
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNS, TAJIOT€HUPOBAHMsI, THAPATALINY,

TOpCHI/IH), NOJIYYCHUC U IPUMCHCHUC

Apenbl. beHzon: cocraB, cTpoeHHe, (U3MYECKHME U XHUMHYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMs 1 HUTPOBAHU), IOIy4YeHUE U puMeHeHue. Tomyour:
cocTaB, CTpoeHue, (usmueckue ¢  XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUS WU HUTPOBaHUA), MOJy4eHHE M TNpUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTmyeckas CBSA3b MEXAY YINIEBOAOPOAAMH, IPUHAMICKALIUMU K

Pa3JINIHBIM KJIacCaM

[TpupoHbIe HICTOYHUKH YTIeBOA0PO0B. [Ipupoanblii ra3 u nomyTHble HeTAHBIE

ra3el. Hedptp u e€ mpoucxoxnenne. CriocoObl mepepaboTku HeTH: MeperoHka,




KPEKUHT (TepMHUECKUI, KaTtanuTuiyeckuit), nuponus. IIpomaykTsl mepepaboTku
He(pTH, UX TMPUMEHEHHE B IMPOMBIIUICHHOCTH ¥ B ObITy. KamMeHHBIH yromas u

MIPOJYKTHI €T0 NMepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHNn4€CKUC COCANHCHUA

3.1

[IpenenpHble OHOATOMHBIE CIUPTHL. METaHO U 3TAHON: CTpOeHUE, HU3NYECKUE
U XUMHYECKHEe  CBOWcTBa  (peakuMM C  aKTUBHBIMU  MeTajlllaMu,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), MpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYJIaMHM CIIUPTOB. JlelicTBUE METaHOJa U 3TaHOoJIa HAa OPraHU3M 4YeJIOBEKa.
MHoroaroMHble CIUPTHL. DTUICHIVIUKOIb U TIHUIEPUH: CTPOCHUE, PU3NUECKHE U
XUMHUYECKHE CBOMCTBa (B3aMMOJEHMCTBHE CO  WICNIOYHBIMM  MeETajslaMH,
KaueCTBEHHAsl peakiusi Ha MHOTO0ATOMHBIE CNHPTHI). JleiicTBHE HA OpraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOEepruHa U OTUJIICHITIUKOJIA

3.2

@DeHOT:  CTPOCHHWE MOJICKYJbl, (M3MYECKHE W XUMHYCCKHE CBOMCTBA.

Tokcuunocts enona. [lpumenenue gpenomna

3.3

3.4

AHLHGFHHBI N KCTOHBI. CDOpMaJII)I[eFI/IIl, ancTajibACrua: CTpocHue, (1)I/I3I/I‘-ICCKI/I€ u
XHMHYECKHE CBOMCTBA (peaKL{I/II/I OKHCJICHHA WM BOCCTAHOBJICHHA, KAYCCTBCHHBIC

peaKHI/II/I), IMOJIYYCHHEC U IIPUMCHCHUC

OHOOCHOBHBIE TpefebHble KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (pU3HUeCcCKre U XMMUYECKHe CBOMCTBa (CBOICTBa, o0Imue AJis
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHeE.
CTeapI/IHOBaSI M OJICMHOBad KHCJIOTBI KaK MPEACTABHUTCIIN BBICIINX Kap60HOBI)IX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNCTBHE

3.5

3.6

Cnoxnbie 2(UpBl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYraeBoasl: cocTaB, KiacCU(UKAILUSA YIJIeBOAOB (MOHO-, U- M IOJMCAXapubl).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOCHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3nuecKre 1 XMMHUYECKHe CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHayHbIM pacTBOpoM oOkcuaa cepedpa(l), BoccraHOBICHHE,
OpOKeHME TIIOKO3bl), HAaXOXJIEHHE B MPUPOJE, NMPUMEHEHHE, OMOJOrHyYecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak
npupoaHble nojauMmepbl. CTpoeHHe KpaxMmana W LeToj03bl. Puznyeckue u

XHUMHUYECKHE CBONCTBA Kpaxmajia (l"I/II[pOJ'II/IS, KauCCTBCHHAA pCaKIUA C I/IOI[OM)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

4.1

AMMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue
XUMHUYECKHE CBOMCTBA aAMHMHOKMCIIOT (Ha npumepe TJII/ILII/IHE[). buonoruueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[BI




4.2

benkn kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuynas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeNKoB. XHWMHUYECKHE CBOICTBAa OEIKOB:

THAPOJIN3, A€HaTypalus, KaH4€CTBCHHBIC pCAKIIUKU Ha Oenku

BBICOKOMOJ'ICKYJ'ISIpHBIe COCOAUHECHUA

5.1

OcHOBHbIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAUHEHUN —

noJImMepurs3aluAa U NOJUKOHACHCAIUA

5.2

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyUEHHUs BELIECTB U HUX IPEBPALLCHUIL:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U PE3UHbL

11 KVIACC

Kox

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

XuMudeckuil sneMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTUYeckre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-3JIEMEHTHI.
Oco0eHHOCTH pacTpeieieHs] SJIEKTPOHOB MO OpOUTAIsIM B aTOMaxX 3JIEMEHTOB

TNEPBLIX LIeTHpéX IepruoaoB. 9J'IeKTpOHHa$I KOH(bHpraHHH aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX d1aeMeHToB J[.1.
MenpneneeBa. Csa3p mnepuoanyeckoro 3akoHa M llepmonnueckoil cUCTEMBbI
xumuyeckux aeMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX DJJIEMEHTOB U
o0Opa3yeMbIX MMH IPOCTBIX M CJIOXHBIX BEUIECTB IO TpylnamM U IepHoJaM.

3HadeHue NepUoOoANYCCKOr0 3aKOHA B Pa3BUTHU HAYKU

1.3

Ctpoenne BemniecTBa. XHMHUYECKas CBS3b. BHIBI XHMMHUYECKOW  CBS3H
(koBaJleHTHAs HEMOJSpHAas W TIONSpHAs, HWOHHAs, MeTajuinueckas). VoHBI:
KAaTUOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHusl KOBAJICHTHONW XMMHYECKON CBS3H

(oOMeHHBIN U TOHOPHO-aKLIENITOPHBIN). BogopoaHast cBs3b

14

BanenTHOCTh. DNeKTpoOTpUIIATENLHOCTE. CTENEHb OKUCICHUS

1.5

BemecTBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA
BEIIECTB OT THUMA KpUCTAIUIMUYecKoM pemérku. I[loHsTHEe O AMCHEPCHBIX
cucteMax. VcTUHHBIE M KOJUJIOMJHBIE pacTBOpbl. MaccoBasi [10yisl BelllecTBa B

pactBope




1.6

Knaccugukanus HeopraHnueckux coeAnHeHnil. HomeHknaTypa HeopraHm4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuid B
HEOpPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPAILLICHUA SHEPTIUU ITPU XUMHUYECKUX PCAKIIHAX

1.8

1.9

1.10

1.11

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

OOparumble peakmuu. XUMHUYeCKoe paBHOBecue. MDakTopbl, BIUSAIOIMNAE Ha
cocTosiHre XuMuueckoro paBHoBecus. [Ipunnun Jle [larense

DnexTponuTrueckas aucconuanus. CuiabHbIe W cliadble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTpalIbHAs, IICJIOYHAsA. Peakiium HOHHOTO

oOMeHa

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peakuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u OCOOCHHOCTH CTpOCHHS aTOMOB. Dusmyeckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IpUMeEpe KUCIOpO/ia, CEpBI,
docdopa u yraeponaa)

XUMHUYECKHE CBOMCTBA BaXHEWIIMX HEMETAIJIOB (TalOreHOB, CEpbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COEAMHEHUH  (OKCHJOB,
KHCIIOPOACO/ICPKAIINX ~ KUCJIOT, BOJIOPOIHBIX coeamHeHui). [IpuMeneHue

Ba)KHEHUIITIMX HEMETAIJIOB U UX COCTUHEHUI

2.3

2.4

Meramnsl. Ilonoxenne wmerawioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obune ¢pusznyeckue cBoicTBa MeTauioB. CIiiaBbl METANJIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPsHKEHUH METallJIoB
XUMHYECKHE CBOMCTBA BAXKHEHINIMX METAJJIOB (HATPUM, KalHi, KabIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, Kele30, MeIb) U WX coeauHeHuiu. OOmme

CITOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAJlJIOB B 6LITy N TCXHHUKC

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIUICCTB, IPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1accaM

3.1

3.2

XUMUS U )KU3Hb

Ponp xumMum B oOecrieueHHH 3KOHOTI/I‘-ICCKOI71, BHCPFGTHQCCKOﬁ U MHUILIEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAaYYHBIX MCTOJAaX IMO3HAHUSA

BEUICCTB U XUMHNYECCKHUX peaKHI/Iﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX IMPUHIMUIIAX MPOMBIIIICHHOTO IMOJIYYCHHA

BOXHEHIIMX BelecTB. YenoBeK B MHUpPE BEHIECTB MU MATEPHAJIOB: BaKHEUIIME




CTPOUTEIIBHBIE MaTepuaibl, KOHCTPYKLMOHHBIC MAaTEpUalbl, KPacKH, CTEKIIO,
KepaMMKa, MaTepHallbl I DJJEKTPOHUKH, HAHOMATEPHUAJIbI, OPraHUYECKUE U

MUHEpaJbHbIE y100peHus

3.3

Xumus u 3J0pPOBLEC HYCJIIOBCKA: IIpaBHJIa MCIIOJIB30BAHUA JICKAPCTBCHHBIX
ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUS IIpenapaToB OBITOBOM XHMHH

B HOBCGI[HCBHOﬁ KHN3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus. 10 knacc. 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumus. 11 knacc. I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
MeTonunueckoe mocodue Jist yYuTeNsl K 3aBepUIEHHON MPeIMETHOM
munun yueonukoB O. C. 'abpuensina u ap. «Xumus. 10 kinacey», «Xumus. 11

KJIacc»

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/ - Equnas komekius nudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB

http://him.1september.ru/ - snekrponHas Bepcus razetbl "Xumus'" MPUIOKECHHE K
"1 centsOps"

http://pedsovet.org/ - Tlencoset.org. XKuBoe mpocTpaHCcTBO 0Opa30BaHMSL.






