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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE CpeAHEro oO0umero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbI  CpEAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencrapineHHbix B DegepalbHOM  TOCYIapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B 00pa3oBaTeIbHBIX opraHusaiusax Poccuiickoit deaeparium,
peanu3yronMX OCHOBHbIE 00pa30BaATENbHbBIE TPOrPAMMBI, U OCHOBHBIX IOJ0KEHUN
«Crpareruu pa3sutus Bocniutanus B Poccuiickonn @enepanuun Ha niepuon 10 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOmieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTATOB OOyUYeHHS W TpPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, NOJIy4aeMOe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYKWAT 3aBEpLIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcCs
NO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHHS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeIHEero 00111eT0 00pa30BaHUs CPeICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAEIEHBI B MPOTrpaMMe IO XHUMHH C
yu€ToM crneuu(pukd HaykKu XUMHUHM, €€ 3HAauyeHUs B TO3HAHUM TMPUPOABI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENeH U MPUHIHUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBbl CpEAHEro OoOIero
oOpazoBanus B Poccuiickoit deneparuu.

XuUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PAIIMOHAIIBHOTO HAYYHOT'O MBIILJICHUS, B
CO37laHHE LIEIOCTHOrO MPEACTABICHUSI 00 OKPYKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIbI U YENOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00J1aCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThI0 MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJaTENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMH HAaIlpaBJICHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISAMH U MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CHCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMuUpoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U 0O0yCJOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHW HAa  OMNpEeNeIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
IpeJICTaBICHUN O CTpOeHUH BeiecTB. CBeZieHHs 00 M3ydaeMBbIX B Kypce BeLIecTBax
JAIOTCS B PAa3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckod XUMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEJCTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MpPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON pPEaKIIUH.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan H (PaKTOJOrMYEeCKHUE CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHSD) OOYyYarolMMCs TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0Xke TOHATh MCTOPUYECKOe W3MEHeHHE (YHKIUI STOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUsI oTOHseTcs B Kypcax 10 u 11 kitaccoB aneMeHTaMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUNA XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIUIO U IPUMEHSITH €& JJIs TONOJTHEH WS 3SHAHHH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7a4. B
LEJIOM COJiepKaHue Y4eOHOro mpeaMera «XuUMHUS» JaHHOTO YPOBHSI M3y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHuA (QUIOCOPCKUX HUACH, TaKkWX KakK: MaTepualbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTaHMYECKOr0 MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IIPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEUYHN MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUYECKUMU
MPEINOCHUTKAMH, OCO3HAHNUE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKHUX Mpobiem, a
TakKe MpobieM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS MW COLMATU3AIMH
OOy4YaronMXCs TPUHITHIC MPOTPAMMON IO XUMHUHU TOJXOJbl K OMPEIEICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpeAMeTa TMpeaycMaTpuBaioT (opmupoBaHUe
YHHUBEPCAJIbHBIX YUeOHBIX AEHCTBHIA, UMEIONINX 0a30BOE 3HAYCHHE ISl PA3TTMUHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TOWCKa, aHaimm3a W 00paboOTKu
uH(OpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OMbITa TMPAKTUIECKON U
UCCIICIOBATENILCKON ACSITEIbHOCTH, 3aHMMAOIIEH Ba)KHOE MECTO B TIO3HAHUHU
XUMUH.

B mpaktuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIEPKATEIIbHON XapaKTePUCTUKH IIeJIed HW3Y4YeHHUs TpeIMeTa HalpaBiIeHUEM
MEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOAMYECKOW TOYKHM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHUS TJIaBHBIMU LEISIMH H3yY€HHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  BakHeHIen
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHUE C HICTOPUEHN HX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIINii, HEOOXOTUMBIX JJIs MPUOOPETEHUS YMEHUIM
OPUEHTHPOBATHCSI B MHUPE BEIIECTB U XMUMHUYECKHUX SIBJICHHUM, HMMEIOLINX
MECTO B IIPUPOJIE, B IPAKTUUECKOHN U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOTIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA 1eJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero oOmiero oOpasoBanus. CeromHs B
MPENOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE COJep>KaHus OOy4yeHUs, OPHEHTUPOBAHHON Ha IMOATOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTeIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpOM
3HaHUH, a (PyHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO TOJYYCHUs 3HAHUIN ¥ MPUMEHEHHS X B PEATbHOM JKU3HH JIJIsI PEIICHHS
MPAKTHYECKHX 3ajad.

B cBsi31 ¢ 3TUM IIpH U3yYE€HUHU NpeaMeTa « XUMHUSD) TOMUHHUPYIOIEee 3HaUeHHE
npUOOPETAIOT TaKue 1M U 331a49H, KakK:

amanTaius 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPHHSTHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre y OOYy4alONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I Pa3jNYHBIX BHIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJieM, Moucka, aHajau3a U 00paboTku MHGOpPMAIIHH,
HEOOXOUMBIX AJIs MPUOOPETEHUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XUMHH, a TaKXe JUId OLEHKH C MO3UIUN SKOJIOTHYECKON
0e30MacHOCTH XapakTepa BIUSHUS BEUIECTB U XUMUYECKHX MPOIIECCOB HA OPTraHu3M
4eJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()POPMALIMOHHBIE TEXHOJOTUY I MOUCKAa U aHalu3a y4eOHOU M
HAyYHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y OOYUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IJIAHUPOBAHUM U MPOBEACHUU XUMHYECKOTO
IKCIEPUMEHTA;

BOCIMTaHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUHU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /Il MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yuyeOHOM maHe cpenHero oO0mero oOpa3oBaHUsS MpeaMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obnacTi «EcrecTBeHHO-HayUYHbIE
pPEeIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kitacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 gaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEUIECTB M MaTEpHAIOB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omornorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o kiaccu(puKauyd OpraHUYecKuX BemecTB. HomeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKHUX BEIECTB U MaTEpUaIaMH Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEIECTB, HAONIIONECHHWE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAd. MeraH u dTaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE TPEICTABUTENN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOICTBa
(peakuu TUAPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyyeHue CHUHTETHUYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MYECKHUE U
XMMHUYECKHNE CBOWMCTBA (pEaKLUU TUAPUPOBAHUS, FaJOr€HUPOBAHUS, THApaTallH,
TOPEHMUSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2a102eHUPOBANUSL U HUMPOBAHUS), noayueHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eneTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMH K Pa3INYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxknenue. CrnocoObl nepepaboTKu HeTu:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaTUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KaydyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuumu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON MW 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C aKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OJTWUIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crUpThI). JleiicTBUe Ha
opraHusM yenoseka. [[puMenenne rauueprHa U 3TUIEHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKUEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enouna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
dusznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeeNIbHbIE KaPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTpOEHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTEIN BBICIITMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

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

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




MOJIEKYJIbI, (PU3HMUECKre U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHne,
Opo’keHHue TII0KO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOJIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Heuoo3bl.  PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAuECTBEHHAsI PEAKIIUS C HOJOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmiom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIUIIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NTPAKTUUECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(OTepHble Oprannyeckue coequHeHus. duznyeckue u
XUMHUYECKHUE CBOMCTBA aMUHOKUCIOT (Ha TMpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coeanHeHus. llepBuuHas,
BTOPUYHA M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCHEepUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
HaOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OEJIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEBpaIlCHUI:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanus MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, Kiaccu]UKalus, NepuoJIUIHOCTb, HaOII0IeHNE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
HSHEPreTUYECKUI ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUecKue BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOIBI, JKUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIBI, TOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNHILIEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO IUTaHUS,
MOIOIIHNE CPEJCTBA, IEKAaPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepruaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIMs AaTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepumoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOINUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

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

BemiectBa MOJEKYJIpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B pacTBOPE.

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

Xumudeckas — peaknusa.  Kmaccmpukanmmss —XUMHYECKHMX — peakmuii B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYECKOoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CunbHble U cialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOT'O MHJIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBECHUE
MpaKTUYECKON paboThl « BiusiHre pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XMMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MTOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckond  cucteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yrieposa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dochopa, yrimepoma U KpeMHHS) M MX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mume (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUN PsAJT HAIPSYKEHUI METaJUIOB.



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

OOmue cnocoObl momyueHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W MX MPEBPALLICHUII:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[0OB HEMETAILIOB, 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.

Pacuétsl mMaccel BellecTBa MU 00bEMA ra3oB MO WU3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUA U KU3Hb

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

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MPaBWIA HCHOJIB30BAaHUS JIEKAPCTBEHHbBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIOIB30BAHUS TIPENnapaToB OLITOBOM XUMHH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEeHUH oOOmed
HEOpraHu4ecKol XuMuu B 11 Kiacce oCyIIeCTBIACTCA Yepe3 UCIMOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukamusi, TMepUOAUIHOCTh, HAOJIO/ICHHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHE 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, METAJUTYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IPEraparoB, MPOHU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpPHANIOB,
3IICKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XMMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpPEIHEro oO0Hero o0pa3oBaHus (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOSHHUS MPOTPaMM CPEIHETO OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIPECIICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIUXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalOTCs B
CANMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO TI'pakJIaHCKOTO OOIIECTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[103HABATEJILHOW M TMPAKTUYECKOU JACSATETbHOCTH
00y4Yaromuxcs 1Mo peaan3aii IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLUMAJIbHBIX HOPMax M NPaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESTEIbHOCTH MPU CO3JJaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHUKY WU
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKCHHUS HAYKU €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
uH(pOpPMaIUHU O NEPETOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEeH 370poBOoro U 0Oe3omacHOro oOpasza KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAaHUsl UEHHOCTH TNPAaBWJI HMHAMWBUAYAIBHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHHH NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUeHHUIO MpodecCcruil pa3aIuyHoro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peann3anuud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

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

AKTUBHOTO HENPUATUS JCHUCTBUU, NPUHOCIIIUX BpEH  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArOMPUSITHBIE IKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HAaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpaKTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYXKAIOIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTEpHAIIBHON KYyJIbTYPhl, PEIICHUH TJIOO0AIBHBIX MpoOsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCTENTHOTO TPY/A ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX ()aKTOB U UMEIOIIMXCSI JAHHBIX C IEJbIO MOJIYUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON
NEeSATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE 11 (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarouue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEHU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO, SHEPTHs, SIBIICHUE,
IpoIecc, CUCTeMa, HayIHbIM (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHBIC NEeWCTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHUBHBIC,

pETyJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATLHOM KOMIIETCHITMH O00yYarOIINXCS;
CIIOCOOHOCTH o0y4Jarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOoruvyeckKue aeMcTBUsI:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LICIISIMH;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM HPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

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

YCTAHABIMUBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TMPOTHBOPEYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOW peaKIuu
— TIpU pEIICHUU Y4eOHBIX TMO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS JJIs1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKUunii;

dbopMyIMpOBAThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI [T (DOPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IMPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEIILHO IOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISTh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3TMYHBIX METOJIOB
MTO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcel MIHTepHeTa), aHaIu3upoBaTh UHPOPMAIUIO PAa3IUYHBIX BUI0B U (HOpM
MpECTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



dbopMynTupoBaTh 3aMpOChl U MPUMEHATH PA3UYHbIE METOMABI MPU TMOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJIHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH A3bIK B KAUECTBE CPEACTBA IPU PabOTE C XUMUUECKOU
uHpoOpMaluen: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

Ogi1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JTUCKYCCUM,  BBICKAa3bIBaTh  WJEH, (OPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IMPH BBIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHMS TO3UIMA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJAMMOCTA KOPPEKTUPOBATH MpeajaraéMblid airoput™m ACHCTBUU Mpu
BBIMIOJITHEHUMM YYe€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HA OCHOBE CaMOaHaIN3a 1
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTPAKAIOT:

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



B (opMHpOBAaHMHM MBIIUICHUS U KYJIbTYPBHl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIEHUSI MPAKTUYECKHUX 3a/1a4 U HKOJIOTHUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, paauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJIEpKAILNE COCOUHEHUs, MOHOMEp, IIOJMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUs
oprannueckux BemiectB A. M. bytiepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XHWMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKA;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTE€pPHbIE MNPU3HAKH MOHITHM,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMUI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTaBJICHUsSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLuH,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB Ul WIUIIOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAIEKHOCTh H3YUYECHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoir Homenknarype (IUPAC), a Takkxe NpUBOAUTH TpUBHUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATUJICHTJIMKOJIb, TIULEPUH, (EHOJ, (popManblaerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIHH);

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

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemuiectB A. M. BytnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, PU3HUCCKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTu0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIMLEPUH, (PEHOII,
alleTanbAeTU, MypaBbiHasl U YKCYCHAsl KUCIIOTBI, TJII0K03a, KpaxmaJl, eJITi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, MIPUPOAHBINA ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCT, YMEHHUHA TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
pEeaKIMH MO U3BECTHBIM Macce, 00BEMY, KOJTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BIAJAETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUN (HaOIIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS U TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOpHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH TUTAHWPOBATH W BBHINIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBpAIIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypanus 0CJIKOB ITPU HarpEBaHHH, IBETHBIC PEAKIIMHA OCIIKOB) B COOTBETCTBUU
C TMpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMpPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBUjia  DKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KaloIed MPUPOJHON Cpellbl, 0CO3HABAThH



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

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

JUISL CHENBbIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy:.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHUS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPaXKakOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM sl PEIICHUS] MPAKTUYECKUX 3a7a4 U SKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO M IPUPOJIHOM 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 BAKHEUIITUX HEOPTAaHUIECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEILHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUU HEOPTraHUYECKHUX BEIECTB U UX MPEBPALICHHUI;

c(hOpPMHPOBAHHOCTh YMEHHUH HCIIOJH30BAaTh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIASIBHBIX
HEOPTaHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTALUTMYECKON pEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHasi,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOPTaHMYECKUX BEILECTB MO HX COCTaBy K ONpeAeTEHHOMY KiaccCy/Tpymre
COCIMHEHUH (MPOCThIE BEIMIECTBA — META/UIbl M1 HEMETaJIbl, OKCHJIbl, OCHOBAaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa [l.
W. MenaeneeBa u J1EMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ysA MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, 0OBSICHATh 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaM u
rpynmam [lepuoandeckoit cucTembsl XuMuyeckux 3jieMeHToB /1. 1. Menneneena;

chOpMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE TEHETHUYECKOW CBS3UM MEXIY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHUYECKUE PEAKIUU TIO0
pa3JIMUHBIM TpU3HAKaM (YUCIY U COCTaBYy pEarvpyrollnX BeEIIECTB, TEIIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISITh YpPABHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMi MOHHOTO OOMEHA, YUUTHIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;



c(OPMUPOBAHHOCTh YMEHHMHM PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
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,
JIekKaIMEe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 101151 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHI T'a30B MpU
XMMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUM
DKCIIEPUMEHT (pa3j0KEHUEe IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIW3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHa, KayeCTBEHHbIE peaKuuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBbHBIX 3a7ad 110
temam «Metaiub»y U «HeMetanne») B COOTBETCTBHM C MPaBHIAMU TEXHHKHU
0e30macHOCTH TIPU OOPAIICHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YNbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U (OPMYIMPOBATH BHIBOBI HA OCHOBE 3THX
pe3yabTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, THTepHeT u Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COOJIIOJAaTh  MpaBUjia  AKOJOTUYECKH
[EJIeCO00Pa3HOr0 TOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OIACHOCTh BO3ACHCTBUS HA )KMBBIE OPraHU3Mbl ONIPEIEIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4aronuxcsli ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHWUS BELIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHUYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
No 1/ HanmenoBaHue pa3jesioB U TeM KoanvecTno yacos JyekTpoHHbIE (IU(PPOBBIE)
°n/m
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
Pasznea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMUH
[Ipenmer opraHunYeCcKO XUMUU.
1.1 Teopust CTpOCHHS OPraHUIESCKUX 3
coenuHeHuit A. M. byrneposa
Utoro no pazneny 3
Paznea 2. Yraesogopoasbl
51 [IpenenbHbIE YTI€BOIOPOIBI — 5
' aJIKaHbI
59 HenpenenbHble yraeBogopoasl: 5
' QJIKeHBI, aJIKaTUEHBI, AIKIHBI
2.3 ApomaTHudecKkue yriaeBog0pOIbl 2
54 [IpupoaHbIe HCTOYHUKH 3
' YIJIEBOIOPOIOB U UX MepepaboTka
Wroro mo pazneny 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coenHeHust
3.1 Cruptel. @enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7
' Cnoxuble 5Qupsl
3.3 VYriaeBoanl 3
Hroro o pazneny 13




Pa3znen 4. A3oTconeprkaiiye opranHudyeckue coeIuHeHus

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. benku 3

Hroro no pazaeny 3

Paspnen 5. BeicokoMoOJIeKy I pHbIE COCIUHEHUS

51 ‘ [Tnactmaccel. Kayuyku. Bonokna 2

Uroro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne ni/m
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
Pa3nea 1. Teoperuueckue 0CHOBbI XMMHMH
Crpoenue atomoB. Ilepuoanueckuii
11 3akoH u llepuoanueckas cucrema 3
XUMHYECKUX 31eMeHTOB J[. U.
MenpeneeBa
12 Ctpoenue BemiectBa. MHorooopasue 4
BEIICCTB
1.3 XHUMHYECKUE PEAKITUN 6
Wroro mo paszneny 13
Paznen 2. Heoprannuyeckasi Xumusi
2.1 MeTtais 6
2.2 Hemeranis 9
53 CBs13b HEOPraHUYECKUX U )
OpPTaHWYECKUX BEIICCTB
Wroro no pazaeny 17
Paznen 3. Xumus v :Ku3Hb

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




HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

KoauuecTBO 4acoB

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE

Ne ni/m Tema ypoka
Bcero pecypcbl
1 [Ipenmet opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHUsI OpraHUUECKUX
2 coenuaeHuit A. M. byriepoBa, €€ oCHOBHBIE 1
MOJIOXKEHUS

[IpencraBnenue o knaccudpukanum
3 opraHuueckux BemiectB. Homenkiatypa 1

(cucremaTHyecKasi) U TPUBHAJIbHBIE

Ha3BaHMsI OPraHUYECKUX 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 — NpOCTeine 1
IIPEICTaBUTENN aJIKEHOB

3 [TpakTrueckas padota Ne 1. «Ilonydyenue 1

ATUJIEHA U U3yYEHHUE €TO CBOMCTBY

Anxanuensl. byranuen-1,3 u

9 Metmnoyraauen-1,3. [Morydaenne 1

CUHTETUYECKOIO KayuyyKa U pe3UHbI




AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTUYECKUH psijl. ALIETUIICH —
MPOCTEUILNN MPEJICTABUTEID AJIKUHOB
1 Boruncnenus no ypaBHEHUIO XUMHUECKON
peakuuu
12 Apenbl: 0eH3011 U TOnyoJ. TOKCHYHOCTD
apeHOB
13 I'enernyeckas CBSI3b YII€BOIOPOAOB,
MPUHAJISKANUX K PA3IMYHBIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
15 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ras3el, He()Th U MPOAYKTHI €€ IepepaboTKu
16 Kontponbnas paboTa mo pazaery
«YTIIeBOIOPOABD
17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI:
METaHoJ U 3TaHoi. BonopoaHas cBs3b
18 MHOroaToOMHBIE€ CIIUPTHI: ITUICHTITUKONIb U
TIIALEPHUH
19 DeHoII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE U
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
20 Anpaeruapl: GopMaIbAeTUA U
areTanbaerul. AIeToH
21 O1HOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE

KHCJIOTBI: MypaBbHUHAA U YKCYCHaA




[Tpaktuueckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJICMHOBASI KUCIIOTHI, KaK
23 MIPEACTABUTENH BBICIIUX KAPOOHOBBIX
KHCJIOT
24 MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBUE

CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX

3¢upos
26 Xupsl: rugponus, npuMeHeHue,
OHoJIOTUYECKast POJib KHPOB

YTrneBoasl: cocTaB, KilacCH(pHUKAIIHS.

27 Baxxheiinve npecTaBUTeI: TIH0K03a,

bpykTo3a, caxaposa
28 Kpaxmair u 11e/miro103a Kak mpupoTHbIC
MTOJIMMEPBI
KonTponbHas pabota mo pazaeny
29 «Kucnopoacoaepxaiinue opraHHuecKue
COCITUHEHUS
30 AMUHBI: METWJIAMUH U aHWIWH
AMUHOKHUCIIOTHI Kak aM(OTepHbIe

31 OpraHHYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. Ilentuanl

39 benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OCHOBHBIE TIOHATHS XUMHUH

BBICOKOMOIJICKYJIAPHBIX COE€IUHEHUI




34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

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

34




11 KIIACC

Ne i/

Tema ypoka

XUMUYECKUHN 3IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalys aTOMOB

KoauuecTBO 4acoB

Bcero

DJleKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTeJbHbIE
pecypcsl

IIepuonnueckuii 3axoH u [lepuoanueckas
CHUCTEMa XMMUYECKUX IeMeHToB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON

TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUM
10 FpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.M. MeHaeneeBa B
pPa3BUTUU HAYKU

Crpoenue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ib; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopoponHas cBA3b

BaneHTHOCTB. DNEKTPOOTPULIATETBLHOCTD.
Crenenb okucnenus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHHUSI
[TonsATHE O AMCTIEPCHBIX CUCTEMAX.

VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBasi 107151 BEIIeCTBa B pacTBOpe

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHUYECKUX COEANHEHUM.




I'enernueckas cBA3b HCOPTraHUYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

Knaccudukanmst XaMUYeCcKuX peakiuii B
HEOPraHMYECKO U OpraHN4ecKoi XUMHUHU.
3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH
COXPaHEHHUS U TPEBpAIICHUS SHEPTUU TPU

XUMHUYECKUX PEAKIUAX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[Tousitie 0 BogopoHOM mokasarese (pH)
pactBopa. Peakiuu noHHOTO OOMEHa.
FI/I)IPOJ'II/I?: OpTraHU4YCCKUX U HCOPTaHNICCKUX
BEIIECTB

12

13

14

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TonsiTHE 00 BrIeKTpONH3Ee
pacIIaBOB ¥ pacCTBOPOB COJICH

KonrtponsHas pabota no pasaeny
«TeopeTndyecknue OCHOBBI XUMUM»

Mertamibl, ux nosnoxenue B [leprnoanyueckoi
CUCTeMe XUMHUIecKkux snneMeHToB /1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBOWCTBa

METAJIJIOB




15

16

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

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COeTUHEHNN

[TpakTueckas pabota Ne 2. "Pemienue
AKCIIEPUMEHTATIbHBIX 33/1a4 10 TEME
«Mertamsi»"

HeMeTaJIJIBI, HUX ITIOJIOKCHUEC B
[lepuoauueckoit cucreMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

Ou3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HeMeTauioB (Ha IpUMeEpe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

23

24

XHWMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeIMHEHUH

XuMHYeCcKue CBOMCTBA a30Ta, pochopa u ux
COEIMHEHU I
XHWMHYECKHE CBOMCTBA yTiIepoaa, KpEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAUIOB U UX
COeTUHEHNN




26

27

28

O06o0mIcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe «HemeTamnabely. BerdauciaeHus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U

TEPMOXUMHUYECKHUE PACYETBI
[TpakTuueckas padora Ne 3. «Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
"HemeTamanr"»

KoHTposbHas pabota mo Temam «MeTalibi»
u «HemeTtamnb»

29

Heopranuueckue u opraHuyecKue KuciaoThl.
Heopranuueckue u opranuueckue
OCHOBaHUs

30

31

32

33

AmboTepHbIe HEOPTaHUYECKUE U
OpraHUYeCcKHe COeUHEHU. | 'eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIICCTB

Posib xuMuu B obecnieueHNH
HKOJIOTHYECKOM, YHEPTETHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU

MCEAUITUHBI

IIpencraBnenus o0 oOIMMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO OTYYEeHUs
BaKHEHIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHMS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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