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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XUMUM Ha YPOBHE CpeaHEro ooOmero ooOpa3oBaHUA
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaepaiuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbI  CpEAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbix B DegepalibHOM  TOCYJIapCTBEHHOM
oOpazoBarensHOoM ctangapTe COO, ¢ yuérom KoHuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
peanu3yronmMx OCHOBHbIE 00pa30BATENbHbBIE TPOrPAMMBI, U OCHOBHBIX IOJI0KEHUN
«Crparerum pa3sutusa BocnuTanus B Poccuiickonn ®@enepannu Ha niepuo a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K ONPENEICHUIO
oOmieil ctparernu oOy4eHus, BOCIIUTAHUS U Pa3BUTHUSL OOYUaIOLUIUXCA CPEICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarwTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPbI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpexae. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydarolIuxcsl Ha
YPOBHE CpeIHEro 00111eT0 00pa30BaHUs CPEICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAEIEHBI B MPOTrpaMMe IO XHUMHH C
y4€ToM crenuPuKd HayKu XUMUU, €€ 3HAYCHHWs] B TO3HAHWU TPUPOILI U B
MaTepHalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENeH U MPUHIHUIIOB,
XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEro OoOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUSl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PAIMOHAIBHOTO HAYUYHOT'O MBIIIJICHUS, B
CO37laHHE LIEIOCTHOrO MPEACTABICHUS] 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIbI U YENOBEKa, KOTopoe (HopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00J1aCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacTbIO MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJaTENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJICHA HA pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEIAMH W NPUHUUIAMU CPEOHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmmxcs, HEOOXOJUMYI0 UM JJisi  BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIOYEHUA B IKU3Hb COLUYMA, MPOJOJIKEHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannveckas xumus» u «OOmas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€PKaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAyKHU: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYECHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XHUMUHU.

Crpyktypa comepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOopraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K U3y4YeHHI0O ydeOHOro marepuajga U O0yCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHW HAa  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
IpeJICTaBICHUN O CTpOeHUH BeliecTB. CBeZieHHs 00 N3ydaeMbIX B Kypce BEIECTBaxX
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenuHeHuM. B Kypce  OpraHMyeckOod  XUMHUM  TIOJIy4arOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEACTABICHUS] O XUMUYECKON CBS3H, KJIACCU(DUKAITMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON pPEaKIIUH.

[Tox HOBBIM yriaOoM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEJEHHUS O BElIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



MIyO)Xe TOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
o0o0mIaroIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUs AoToIHseTcs B Kypcax 10 u 11 kitaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITMBATH HHPOPMAITUIO U IPUMEHSATH €€ JIsI TOTIOJIHCHUS 3HAHUH,
pelIeHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAFOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHUMaHWsT (PrIIOCOPCKMX WACH, TaKMX KakK: MaTepPHAIBHOE CIHMHCTBO
HEOPTaHUYECKOTO W OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEUYHN MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUN SKOJIOTHUSCKUX TPoOieMm, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS MW COLMATU3AIMH
OOy4Jaronmxcss MPUHITHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEIEICHUIO
CONIepKaHUS ® TIOCTPOSHHUS TIpeaAMeTa MPeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TOWCKa, aHaimm3a W 00paboOTKu
uH(OpMaIuU, HEOOXOAMMBIX i TPUOOPETCHHS] ONbITa TPAKTUYCCKON U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIICH Ba)XKHOE MECTO B TIO3HAHUHU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, IPU ONPEICICHUH
COZIePKATEIIbHON XapaKTePUCTUKHU IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATETLHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LEJIEH U3y4YECHUs
MpeIMETa SIBISIETCS BITOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIETSIMU U3YYEHHUS TpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 ki1.) siBisItOTCA:

e (opMupoBaHME CHUCTEMBbl XUMHUYECKUX 3HAHUM Kak  BaKHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOpUEN HX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIINii, HEOOXOTUMBIX JJIs MPUOOPETEHUS YMEHHM
OPUEHTHPOBATHCSI B MHUPE BEIIECTB U XMUMHUYECKHUX SIBJICHHUM, HMMEIOLINX
MECTO B IIPUPOJIE, B IPAKTUUECKON U MOBCEAHEBHON KU3HU;

e pa3BUTHUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprkaTelibHas XapaKTepUCTHKA LIeJIed U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero oOmiero oOpasoBanus. CeromHs B
MPENOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE COJEpXKaHUs OOy4yeHHUs, OPHEHTUPOBAHHOW Ha IOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHOM OpraHu3aliy, BIIAJCIONIET0 HE HabOpoM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AaMU M YMEHUSIMU
AKTUBHOTO TOJYUYEHUsI 3HAHUIN ¥ MPUMEHEHHS X B PEAIbHOM JKU3HH JIJIsI PEIICHHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3y4YeHUHU TpeaMeTa « XUMUSD) TOMUHHUPYIOIIEe 3HaUCHHUE
IpUOOPETAIOT TaKue LU U 331a4H, KakK:

amanraiusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpoBaHHE  WHTEIUICKTYyalbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIFHOMY MPHHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYy4alOUIMXCS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINuHBIX BHIOB
NeSATEeILHOCTH: PEIICHHs MPpoOJieM, MOUCKa, aHadu3a U 00paboTKK HWH(POPMAIINH,
HEOOXOUMBIX AJIs MPUOOPETEHUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XUMHH, a TaKXe JUId OLEHKH C MO3UIUN SKOJIOTHYECKON
0e30MacHOCTH XapaKkTepa BIMSHUS BEIECTB U XUMUUECKUX MPOLECCOB Ha OPTaHU3M
YeJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUY I MOUCKAa U aHalu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IJIAHUPOBAHUM U MPOBEACHUU XUMHYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroumxcs YOSXKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBICHHOCTH XUMHUHU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaAHUS, TIOTIOIHEHUSI SHEPTETUIECKIX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /Il MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUYECKHUMH SBJICHUSMHU.

B yde6HOM maHe cpemHero oOmEero oO0pa3oBaHUS MPEeAMET «XHUMHSD)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOM obnacTi «EcTecTBeHHO-HAyUYHbIE
PEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIsl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero obiero oopazoBanusi, coctanisier 68 yacoB: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 gaca (1 gyac B Hezento).



COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'"AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAYEHUE B
NOJIYyYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omornorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COECIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaluMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUaIaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BEIECTB, HAONIIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHu (MjIaBjieHue, OOyriIMBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss M TOPEHHUs), HAXOXKACHWE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTUIEH U MPOMUIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHYECKHUE CBOMICTBa
(peakuu TUAPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOytagueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENIb AJIKHHOB: COCTaB, CTPOEHHUE, (UBMUYECKHE WU
XMMHUYECKHE CBOWMCTBA (peakUuu TMAPUPOBAHUs, raJOreHUpPOBaHMs, THIpATally,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, pU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NTOJYyUYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuueckue  ceolicmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOTyYeHue u npumenerue. TOKCUIHOCTb ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIUMHA K Pa3IMYHBIM
KJIaccam.

[IpuponHble WCTOYHHMKU YIJIIEBOAOPOAOB. IIpupomHbli Ta3 W IONMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoius. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «Hep Ty
U «YTOJIb», MOJAEIMPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB U TaJIOT€HONPOU3BOIHBIX,
MPOBEICHNE PAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUJIEHA U U3YUYEHHUE €T0 CBOWCTB.

Pacuérnble 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IPOIYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue opranu4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
¢usznyeckne U XHWMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [/[elicTBME METaHOJIAa M ATAHOJIA HA OPTaHW3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OJTWUIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[pumeHenune rauueprHa U 3TUIIEHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
dusznyecKkue U XMMHUYECKHE CBOMICTBa (peaklUuWu OKHUCIEHHUS U BOCCTAaHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE MpeeNIbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAsI
KHUCJIOTBI: CTpOEHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklus dTepurKalnm), norydeHue u npumenenue. CreapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK IMPEJCTaBUTEIM BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Jioko3a — nmpocTeimii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHE U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBHUE C TUAPOKCUAOM
menu(ll), okucienne amMuaduHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHue,
Opo’keHHue TIIOKO3bI), HAX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Heuroo3bl.  Pu3nUeckue M XHMHYECKHE CBOWCTBA Kpaxmana (TUApOJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEHIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIHMPTOB, KaUE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusmoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3zaumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienyss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMHU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalme opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeagnHeHus. usnyeckue n
XUMHUYECKHUE CBOMCTBA aMUHOKUCIOT (Ha TMpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTunasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPHYHA M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HaOJII0/IEHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OeIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanns MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTeCTBEHHO-



HAYYHBIX TOHSITUWA, TaK W TOHSTUU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIACIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTb, HAOIIOICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®usuka: Mmarepus, DJHEpPIrUs, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
DPHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoOe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OEIKHU, YIJIEBOIbI, KHUPBHI,
(epMEeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/bI, MOJIE3HbIE UCKONAEMBbIE, TOILIUBO,
pecypchl.

TexHONOorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IIUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPeNapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHuss JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepnonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumoanueckoil cuctembl
xumuyeckux snemeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TEpUoIaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJIsIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsi3zb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U @aHUOHBI.

BemectBa MOJEKYJISpPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTHe O OucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHHNN. Howmenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUECKMX — peakmuii B
HEOPTraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAaHEHHUs MacChl BEILECTB,
3aKOH COXPaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYECKOoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHUE
XUMHA4YeCKOTO paBHOBecus. [Ipunnun Jle [HlaTense.

Dnektponutryeckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tabmun «llepuoanueckas cucreMa XuMHYecKux 3neMeHToB /. .
MenpeneeBay, U3yuyeHHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TOMOILbIO YHUBEPCATLHOTO MHIMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
MpaKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacuérsl 10 ypaBHEHMSAM XUMHUYECKHUX pEaKUMHd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C HCIIOJIB30BAHUEM MOHITHUS «MACCOBast JOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosoxkenne HemetaiuioB B Ilepuoaumyeckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAJIOB (Ha MpuMepe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS) M MX  COCOWHEHUN  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENIINX HEMETAJUIOB U UX COCUHEHUN.

Meramnel. [lonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mume (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJIJIOB.



XUMUYECKHE CBOWMCTBA BAXKHEWIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OObmue crocoObl momyueHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB W HMX MPEBPALLICHUIA:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHbIE pEeaKI[Mi Ha KaTUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuérbl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CrEUEHUM 3KOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJy4YEHHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTe€puajbl, KpPaCKHh, CTEKJIO, KepaMHKa,
MaTepuaibl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHSIT U 3J0pOBBE YEIIOBEKA: MpPaBWIA HCMHOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIOIB30BAHUS TIPENnapaToB OLITOBOM XUMHH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYeHUHM oOmed
HEOpraHu4ecKol XuMuM B 11 Kacce OCyIIEeCTBISIETCA Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukamusi, TMepUOAUIHOCTh, HAOJIO/ICHHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKHE BETUYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPTraHU3Me.

['eorpadus: MuHEpabl, TOPHBIC MTOPOBI, TOJE3HBIE UCKOMIAEMbIE, TOITUIHUBO,
pecypchl.

TexHomorus: XumMu4yeckasi MPOMBIILICHHOCTb, METAJLTYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TIPEraparoB, MPOM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIOB,
3IICKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHCsl TMPOTPaMM  CpeJHEro oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuHo-mMeTonuyeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHUCTEMHO-ACSTEIBHOCTHBIM IMOAXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOy4YarolUMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTalOTCs B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYIJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOPMAMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEeccam
CaMOITO3HAHUS, CAMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronuxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHKCIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHMS 00YyJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESATEILHOCTH MPU CO3TaHUH YUEOHBIX
IIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATEIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUUHbBIX BUIOB YUEOHOU AESITEIBHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U MO3HABATEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U IMOCIEAYIOEM aHATIU3E
uH(GOpPMaIIMKU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3AHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHUE M TOCTYNKHW CBOMX TOBApHUIIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) GpopMupoBaHNs KyJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs mpaBuil Oe30macHOro oOpalleHHs C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JpYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJAcca, IIKOJIbI);



MHTEpeca K MPAaKTHUECKOMY HM3YUYCHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOOJIEM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPELBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWXKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
IPUPOAHON Cpele, YMEHHsS IPOrHO3UPOBATH HEOIATOMPUSTHBIE SKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOM, KOMMYHUKATUBHON W COLMAIBHOMN
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeUUKA XUMUU KaKk HayKd, OCO3HaHHMs €€ poju B
GbopMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYKAIOIeM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
NMO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUU MpoOJeM COXpaHEHUs
MPUPOJHOTO PABHOBECHS;

yOSKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, NMUIIEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, 0OECIIEUECHUU YCIOBHIM
YCHEUIHOTO TPYJa U IKOJIOTUYECKU KOM(POPTHOM JKMU3HH KaXKAO0T0 4jieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIh30BaTh
noJiy4aemble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUSA JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XUMUYECKHE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caMoO0pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax MpodhecCuoHaIbHON

JESATEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpEeAHEro 0011ero 00pa3oBaHus BKIIIOYAIOT:

3HaUYMMble g (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKarolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTUs, SIBJICHHE,
poliecc, CUCTEMA, HayYHbI (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0oBaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpcajbHble yueOHbIE JEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHEIE), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATEHOM
I'PaMOTHOCTH M COITUATLHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH o0yJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOoruvyeckKue aeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM HPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU TMOHSATUM U YCTAHABIMBATh HUX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHUS H KPUTEpUH IS KIAcCU(HUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIUi;

YCTAHABJIUBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4a€MbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTU U TMPOTHBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peakIuu
— TpU pPEIICHUU Y4eOHBIX TMO3HABATEIHHBIX W MPAKTUYECKUX 3a]a4, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS JJIs1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKUunii;

dbopMyIUpOBAThH MEJIU U 3a/1a4W UCCIIEIOBAHMS, UCTIOIH30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIQJICTh HABBIKAMH CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3ylbTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJCIIAaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pab6ora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPoOpManuu (HAYy4dHO-
NONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPaBOYHBIE IOCOOuSs,
pecypcel HTepHeTa), aHaIu3upoBaTh UHGPOPMAIMIO PA3IUYHBIX BUIOB U (PopM
MpECTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTE;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArPaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU PabOTE C XUMUYECKOU
uHpoOpMaluel: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKUE U MaTEMaTUYECKUE)
3HAaKU U CUMBOJIBI, (OpMyJIbl, aOOpeBUATYPbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgiajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJaeMOW TEMBbI B XOJ€ JUaJIOTa W/WiH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XUMHYECKOTI'0 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHUS TO3UIUAN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OBiaieHHe YHHBEPCAJbHBIMHU PeryJIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejlaraéMblii aJrOpUT™M JAEUCTBUI MpHU
BBIMIOJTHEHUH YYE€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYeHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HA OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUM ITPUPOJIBI,



B (OpMHpOBAaHUM MBINUICHUS W KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHATHHON
IPAMOTHOCTH, HEOOXOJIMMOM JJI pELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS IPYIINa, pauKall,
MU30MEPHSI, ©30MEPBL, TOMOJIOTHYECKUAN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJIEpKAILME COCOUHEHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COCIMHEHHs); TEOPUHM M 3aKOHBI (TEOpUsi CTPOEHUs
opranuueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHH; MUPOBO33PEHUYECKHE 3HAHUA,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XWUMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKON AESATEIbHOCTH YEIOBEKA;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMUI;

c(OPMHPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIIEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIIOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIEKHOCTh H3YyUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpymme CoelIuHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb KM Ha3BaHUS IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpHUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popMaiblerus, aueTalabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAs! KHCJIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpyKTO3a, Kpaxmal, 1eJIJTI0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKON CBSI3HM B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTAB, CTPOCHHE, PU3HUCCKHE
U XUMHYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTEIICH pPa3IUYHBIX KIIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH3011, METaHOJI, ATAHOJ, STUIICHTJIUKOIIb, TJIULEPUH, (GEHOII,
aleTanbAeTU, MypaBbiHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXKIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIMX XWMHUUYECKHX PEAKIUH C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbs (He(Th, TPUPOIAHBINA ra3, yroyb), CIOCOOBI UX MEPEPAOOTKU U MPAKTUUECKOE
IPUMEHEHUE TIPOAYKTOB MepepadbOTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMH MO U3BECTHBIM Macce, 00BEMY, KOJTHMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUN (HaOIIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTyalldsX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJI30BAHUS XUMHUECKON
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH MO BBIITOJHEHHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, YMCHHUH IUTAHWPOBATH W BBHINOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U N3YYCHHE €r0 CBOMCTB, KAU€CTBEHHBIE PEAKITNN OPTAHNYECKUX BEIECTB,
JeHaTypanus 0CIKOB ITPU HarPEBaHHH, IBETHBIC PEAKIIMHA OCJTKOB) B COOTBETCTBUU
C TMpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3aMMCH ypaBHEHUN COOTBETCTBYIOIIUX pEAKIUH U
(GbopMyIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBON NESITEIBHOCTH B IEIIAX
COXpaHEHHUs] CBOETr0 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpelibl, 0OCO3HABAThH



OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIO0BEKA;

JUIsl 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX M CHAa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OOIass M HeopraHudecKas
XUMUSD» OTPAXKAFOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KaApTUHBI MUPA, PO XMMHUU B TO3HAHUU SIBJICHUN IPUPOJIBI,
B (OpPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM sl PEIICHUS] MPAKTUYECKUX 3a7a4 U SKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJIAPHBIA O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAITMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsE IUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTOIb30BAHUH BAKHEHUIITUX HEOPTaHUISCKHUX
BEIIIECTB B OBITY U MIPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKA,;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTAHABJIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSTUSA MPU
ONMCAHUU HEOPTraHUYECKHUX BEIECTB U UX MPEBPALICHHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblid ra3, YIJIEKUCIbIA Ta3, aMMHaK, ramicHas
U3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUI YCTaHAaBJINBATh MPUHA/JIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OIpPEACIEHHOMY Kiaccy/TpyIie
COEJIMHEHUU (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenaeneeBa 1 J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLTYI0, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, O0BACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaM u
rpynmnam [lepuoandeckoi cucTembl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpMHPOBAHHOCT, YMEHUU  XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPKAaTh CYIECTBOBAHWE TEHETHUYECKOW CBS3UM MEXJYy HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIUPOBATH XMUMHUYECKUE PEAKIUU TIO
pa3JIMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPABHEHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPaBHEHUS PEAKIM HOHHOTO 0OMEHa, yUUThIBas
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMH UAYT IO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPraHHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMHM  pPACKpPBIBATh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKON
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyUYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHI T'a30B MpU
XMMHUYECKUX PEaKLUsAX, Macchl BELECTBA WM O00bEMA Ta30B IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOUIMX B peakUuu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUN IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUM
DKCIIEPUMEHT (pa3JI0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOTrO OOMEHAa, KayeCTBEHHbIE peaKuuu Ha cyibdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBbHBIX 3a7ad 110
temam «Metaiub»y u «HeMetamnb») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
06e30macHOCTH TIPH OOpAIICHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YNbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3anucu
yYpaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uHPOpMAIMIO, TOJNYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, MaTEepHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMH  COONIIOJATh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pPa3HOro0 TMOBEACHHS B OBITY M TPYAOBOH JEATENBHOCTH B HENSIX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OIACHOCTh BO3ACHCTBUS HA )KMBBIE OPraHU3Mbl ONIPEIEIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens [I/IK, mosicHaTe Ha mpumMepax crmocoObl YMEHBIICHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsi ¢ OTPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHWUS BELIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins s 3amucu XUMHAYECKHUX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
No 1/ HanmenoBaHue pa3jiesioB U TeM KoanvecTso yacos JyiekTpoHHbBbIE (HU(PPOBBIE)
°n/m
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMUH
[IpenMeTr opraHuYeCcKO XUMUU.
1.1 Teopust CTpOCHHS OPraHUIESCKUX 3
coenuHeHuit A. M. bytneposa
Uroro no pazneny 3
Pa3nes 2. Yraesogopoasbl
51 [IpenenbHble yraeBOAOPOABI — 5
' aJIKaHbI
59 HenpenenbHbie yrieBoaopoasl: 5
' AJIKEHBbI, AJIKAIUECHbI, AITKUHBI
2.3 ApomaTuiecKkue yriaeBog0pO bl 2
54 [IpupoaHbIe HCTOYHUKH 3
' YTIIEBOIOPOAOB U UX MepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciopoacoaep:kamue oprannyecKue coenHeHust
3.1 Cruptel. @enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7
' Cnoxuble 5Qupsl
3.3 YrieBomsl 3
Hroro mo pazaeny 13




Pasznea 4. A3oTcoaepxamue oOpraHuyecKue coeIuHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. benku 3

Hroro no pazaeny 3

Paspnen S. BoicokoMoJIeKy I pHbIe COeIHHEHUS

51 ‘ [Tnactmaccel. Kayuyku. Bomokna 2

Uroro no pazueny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

HaumenoBanue pa3xelioB U TEM

KoauuecTBO 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne ni/m
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCYpPChI
Pa3pnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. Ilepuoanueckuii
11 3akoH u [lepuoanueckas cucrema 3
XHMHUYECKUX djieMeHToR /1. U.
MenpeneeBa
12 Ctpoenue BemiectBa. MHorooopasue 4
BEIICCTB
1.3 XHUMHYECKUE PEaKIUU 6
Wroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 MeTtais 6
2.2 Hewmerannsl 9
53 CBs13b HEOPraHUYECKUX U )
OpPTaHWYECKUX BEIIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u )Ku3Hb

3.1 XuMUsl ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

KoauuecTBO 4acoB

JJleKTPOHHBbIE HU(PPOBLIE 00pa3oBaTebHbIE

Ne i/m Tema ypoka
Bcero pecypcbl
1 [Ipenmet oprannyeckoi XumMuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHst OpraHM4YECKUX
2 coenuaeHuit A. M. BytnepoBa, €€ OCHOBHBIE 1
II0JIO’KEHHUS

[IpencraBnenue o knaccudpukanum
3 opraHuueckux Bemiects. Homenkiarypa 1

(cucremaTHyeckasi) U TPUBHAJIbHBIE

Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1

TOMOJIOTUYECKUH PSJT
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJTKAaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTUiEH U NPONWIEH — IpocTeiine 1
IIPEICTAaBUTENN aJIKEHOB

3 [TpakTrueckas padota Ne 1. «Ilomxyuyenue 1

ATUJIEHA U U3YyUEHHUE €TO CBOMCTBY

Anxanuensl. byranuen-1,3 u

9 MeTunoyTanuen-1,3. [Tomydenue 1

CHUHTETHYECKOTO KayuyKa U Pe3UHbI




AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTUYECKUH psijl. ALIETUIICH —
MPOCTEUILNN MPEICTABUTEIb ATIKUHOB
1 Boruncnenus o ypaBHEHUIO XUMHYECKOM
peakuuu
12 Apenbl: 0eH3011 U TOnyoJl. TOKCHYHOCTh
apeHoB
13 I'eneTnueckas cBsi3b YIJI€BOJIOPOIOB,
NPUHAIISKANINX K Pa3THYHBIM KJIaccam
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[TpupogHBIE HCTOYHUKH YTIIEBOJOPOIOB:
15 NPUPOHBII ra3 U MOMyTHbIE HEPTSIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
16 KontponbHas padoTa mo pazaeny
«YTIeBogopoab»
17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo1. BogopoaHas cBs3b
18 MHOroaTOMHBIE CIIUPTHI: TUIEHTITUKOIb U
TIIALEPUH
19 DeHoII: CTPOCHHE MOJIEKYJIBI, (PU3UIECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE
20 Anbreruasl: GopManbIaeTua U
areTaibIeru. AueToH
21 OaHOOCHOBHBIE MpefieNibHbIe KapOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCyCHas




[IpakTrueckas padota Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBas U OJICMHOBASI KUCIIOTHI, KaK
23 MIPEACTABUTENH BBICIIUX KapOOHOBBIX
KHCJIOT
24 MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiiCcTBIE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
25 KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX
3¢upos
26 Xupsl: rugponus, npuMeHeHue,
OHoJIOTUYECKast POJib KHPOB
VYrieBoibl: cocTaB, KiacCUpUKAIHSI.
27 Baxneiimue npeacTaBuTeNn: rIr0K03a,
bpykTo3a, caxaposa
28 Kpaxmai u memirono3a Kak mpupoIHbIe
MTOJIMMEPBI
KonTponbHas pabota no pazaeny
29 «Kucnopoacoaepxaiire opraHuuecKme
COCTUHEHUS)
30 AMUHBI: METHJIAMUH U aHWJIHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIe
31 OpPraHHYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. Ilentuanl
39 benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSIMHEHUS
33 OcCHOBHBIE TIOHATUS XUMHH

BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN




34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[Inactmaccel, KaydykH, BOJIOKHA

34




11 KIIACC

Ne i/

Tema ypoka

XUMUYECKUHN 3IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMOB

KoauuecTBO 4acoB

Bcero

JJleKTPOHHBbIE HU(PPOBLIE 00pa3oBaTebLHbIE
pecypcsl

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMHUYECKUX 3J1eMeHTOB []. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON

TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U X COCIUHCHUN
10 TpyIIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUHU HAyKU

Crtpoenue BemiecTBa. XUMHUYECKast CBS3b, €€
BU/IbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BogopoaHas CBA3b

BasieHTHOCTB. DIIEKTPOOTPULIATETLHOCTD.
Crenens okuciienns. Bemecrsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUSI
[lonsiTHE O AMCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOJUIOUAHBIE PACTBOPHI.
MaccoBas 1071 BeIIecTBa B pacTBOpE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTUHEHUN.




I'eneTnueckas cBA3b HEOPTraHUYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

Knaccudukanmst XaMU4ecKuX peakiuii B
HEOPraHMYECKOI U OpraHN4ecKoi XUMHUU.
3aKOH COXpaHEeHHsI MacChl BEILIECTB; 3aKOH
COXPaHEHHUS U IPEBPAIICHUS SHEPTUU MPU

XUMHUYECKUX PEAKIUAX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Brnusiaue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DJEKTPONUTHIECKAS UCCOIUAIIHSL.
[Tousitie 0 BogopoHOM mokasatesne (pH)
pacTtBopa. Peakiinu HOHHOTO OOMEHa.
FI/IHPOHI/I?: OpTraHUYCCKUX U HCOPTAHNUICCKUX
BEIICCTB

12

13

14

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TonsiTHE 00 BrIeKTpONH3Ee
pacIiaBOB U pacCTBOPOB COJICH

KonTtponsHas pabota no pasueny
«Teopernyeckue 0OCHOBBI XUMHM»

Mertamibl, ux nosnoxenue B [leproanyueckoit
CUCTeMe XUMHYecKuxX dneMeHToB /1. U.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBOWCTBa

METAJIJIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB
XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaabIlui,
MarHui, aIIOMUHUN) U UX COSAMHEHUHN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

19

20

XuMHYecKre CBOMCTBA IMHKA, JKele3a U UX
COeTUHEHNN

[TpakTueckast paborta Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 33724 10 TeMe
«Metamnp»"

HeMeTaJ'IJ'II)I, HUX ITOJIOKCHUEC B
Ileproanueckoi cucreMe XUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAILIOB.
AnoTponusi HeMeTauioB (Ha IpUMeEpe
KHUCTIOpoJia, cephl, hocdopa u yrieposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
AX COeINMHEHHUH

XuMHuecKue cBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN
XHWMHYECKHUE CBOMCTBA yTIepOoIa, KpEMHUS
U UX COeIUHEHUN

25

[IpruMeHeHne BaKHEUIIINX HEMETANIOB U UX
COeIUHEHNN




26

27

28

O06o00mIeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe «HemeTanneny. BerauciaeHus mo
YpaBHEHUSM XUMUYECKUX PEAKIUN U

TEPMOXUMHUUYECKUE PACYETBI
[IpakTrueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAIBHBIX 3a/a4 10 TEME
"HemeTamnsl"»

KoHTposbHas pabota mo Temam «MeTaJlbhy
u «HemeTtamnbn»

29

Heopranuueckue u opraHuyecKue KuciaoThl.
Heopranuueckue u opranuueckue
OCHOBaHUs

30

31

32

33

AM@oTepHbIe HEOpraHUYECKHE U
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

Posib xuMum B obecnieueHNM
HKOJIOTHYECKOM, YHEPTETHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU

MEIUIIMHBI

IIpencraBnenus 00 0OIMIKX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO HOTYYEeHHUs
BaXKHEUIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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