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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpaszoBarensHOM cTanaapte COO, ¢ yuérom Konuenuuu npenogaBanust yueOHOTo
npeaMera « XuMHsS» B 00pa3oBaTeNbHBIX opraHu3anusiax Poccuiickoit denepanuu,
pealn3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctpareruun pa3Butust Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3pabOTKe MPOrpaMmbl IO XUMHUHU, K OIPEAEIICHUIO
o0mieil ctpareruu oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeamera «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbable nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTAaTOB OOy4YeHHST U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HPOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUPOJHON cpene. Peanuzyercss xumuyeckoe oOpa3oBaHHe OOydaroUIMXcs Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs CpeICTBAMHU YUYEOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
yu€ToM crneuu(pukd HaykKd XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepUalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENe U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IMBUJIM3AIMHU, B CO3/IaHWM HOBOM 0a3bl MaTepHaIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOJIbI U YeJIOBEKa, KOoTopoe (OopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJOTHYECKON O€30MaCHOCTH U OXPaHbI 3J0POBB.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 UM JJii  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHsS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU INPU W3yYECHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUM, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIECKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YTJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTMUECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yriaoM 3peHUss B TmpeameTe «XuMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMHSD» 00yYaromMMcs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKAaHUs I0NONHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMA KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMHUH C JAPYTMMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, IOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /I IOTIOTHEHUS 3HAHUH,
pelIeHUs] HTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3aa4. B
[EJIOM COJIep’)KaHue y4eOHOro mnpeamera «XHMHS» JTaHHOTO YPOBHS H3Y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYIECKOTO W OPTaHMIECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHUEM, IIO3HABAEMOCTh MTPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
W peIICHUsS TMPOTUBOPEUYUN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHN 3KOJOTHUECKUX TpodieMm, a
Takke Mpo0JeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COoIepKaHUS ® TOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOC 3HAUCHUE JIJISI PAa3TMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICTICHUH
COJIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUCCKOU
JEATEITLHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LETSIMU U3YUYEHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHE SI3bIKa HAYKW, YCBOCHHE M IMOHUMAHHE CYIIHOCTH JOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIIN, HEOOXOTUMBIX AJIs MPUOOPETEHUS] YMEHU I
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM MPaBUII
0e301macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero oOmiero oOpasoBanus. CeromHs B
MPETOAaBAHIH XUMHH B OOJBIICH CTETICHH OTAAETCS MPEANOYTCHHIE MTPAKTHIECKON
KOMIIOHEHTE COJEep>KaHusl OOy4yeHus, OPHUEHTHPOBAHHONM Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTEIbHOM OpraHu3aIliy, BIIAJCIONIET0 HE HaOOpOM
3HaHUU, a (PYHKUIHMOHAJIBHOM T'PaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
AKTUBHOTO TOJYYCHUs 3HAHUIN ¥ MPUMEHEHHS X B PEAbHOM JKU3HH JIJIsI PEIICHHS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3ydEeHUHU NpeaMeTa « XUMUSD) TOMUHHUPYIOIIEe 3HaUCHHE
IpUOOPETAIOT TaKue 1NN U 3a1a4H, KakK:

amanraius 0OyJaromMxcsl K YCIOBUSM TUHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSX, CB3AHHBIX C BEIIECTBAMHU M HX
NPUMEHEHHUEM;

dopMupoBaHre 'y OOy4aromIMXCs KJIFOYEBBIX HABBHIKOB  (KIIFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I pPa3jNuHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHH, a TaKXKe ISl OLEHKH C TMO3ULUNA 3KOJOTHYECKOU
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPEIy;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHUYECKOM
HAIPaBICHHOCTH XUMHUH, €€ BaXXHOH POJM B pEUICHHH TI00aIbHBIX MpPoOsieM
paIroOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA I TPHHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obmacTi «EcrecTBeHHO-HayUYHbIE
PEIMETBD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKUX BemecTB. [omoisorus, wu3oMepus. XHUMHYECKass CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB II0 NPEBPAIICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHUss M TOPEHMs), HAXOXKICHHE B MPUPOAE, MOIyYeHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIIEKAIUMUA K Pa3IUYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTalUTUYeCKuil), muposn3. I[IpomayKkTsl
nepepadoTky HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETIMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOMyUYeHUE ITUIICHA U U3YYECHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJAHOTO BEHIECTBA WM MPOAYKTa PEAKIUH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WK TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON M JTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOWCTBA (peakllMd C aKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [/[elicTBuE METaHOa ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
dbuznueckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMHU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre riuepruHa u STUIECHTJINKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denouna.

Anpneruibl U Kemouwvl. DopManbleru, —amneTanbACTUN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KaPOOHOBBIE KUCIOTH. MypaBbHHAsA U YKCYCHAs
KHUCJIOTBI: CTpOEHUE, (PU3UUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME NSt
KJ1acca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cioxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.

YrneBompl:  cocTtaB, KiacCU(UKAIMS  yriaeBOJAOB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS




MOJIEKYJTbI, (PU3NIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBiieHue,
OpOo’KeHHE TIIIOKO03bI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
uemnono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJCHHE W ONMHMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACIHCTBUE TJIMIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m ruapokcumom wmeau(ll), B3ammopmelcTBHE Kpaxmaiaa C HOJOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA pEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A30TcozeprKalllie OPraHun4eCcKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aMm(OTepHbIE OpraHnyeckue coeAnHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorunueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coennHeHus. llepBuuHas,
BTOpPUYHA M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTKH.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HUs BEIIECTB U MX IMPEBpaIlCHUI:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIIUU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HaKOMJICHUE C 00pa3laMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX MOHATHUN, TaK W MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, KiaccuuKanus, MepuoJUUHOCTh, HAOIIOICHHE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

®duszuka: wmatepusi, DJHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUe BETUUMHBI U IUHHIIBI UX U3MEPEHHUS.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbIE BellecTBa (ONKH, YIIeBOJIBI, KUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHI.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTaHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIIOKOH.

11 KITACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeniesieHusl dJIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEepUOIUYECKOro 3akoHa M llepumoandeckoidl cucTeMbl
xumudeckux sneMmeHToB . M. MeHueneeBa ¢ COBpEMEHHOU TEOpPUEW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOrO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BUAbl XHMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). BogopoaHas cBs3b. BajleHTHOCTb. DIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MoHbI: KAaTHOHBI 1 AHUOHBI.

BemecTtBa MOJEKYJIIpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTue o mucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukanmmss XUMHYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHWYecKOM XHMHH. 3aKOH COXPAHEHHsI MAcChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xuMu4ueckoro pasHosecus. [Ipunnnn Jle [latense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCINTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB M WX MPEBPAIICHUM:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMHYecKuX 3neMeHToB [, U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIM3aTOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAIBHOTO MHIUKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBE/ICHHE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
peaKIumn».

PacuérHble 3anaumn.

Pacu€érel 1O ypaBHEHMSM XHMMHUYECKHMX pPEakUuWi, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeranmnel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCJIOPOICOACPIKAIINUX KKCIIOT, BOJOPOIHBIX COCTUHECHUH ).

[TpyuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHYECKHX
anemerToB JI. . MennaeneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OO0mue gusnueckne cBoricTBa MeTauioB. CruiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



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

OOmue cnocoObl momyuyeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

DKCIEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUSA BEIIECTB M HX MPEBPAIICHUN:
U3y4YCHUE KOJUIEKINH «MeTayulbl M CIUIaBbl», 0OPa3I0OB HEMETAJLIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMNBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétsl Maccel BelecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéTbl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
W3 BEUIECTB UMEET IPUMECH.

XHUMUA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIMIIAX  ITPOMBIILICHHOTO
MOJy4YCHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpHUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 3J0pPOBbE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
TMOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNOpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKoW XUMHUM B 11 Kjacce OoCylIeCTBISIETCA YEPE3 MCIOIb30BAHUE 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, aHaliu3, CHUHTE3, KiaccuuKkaius, I[epUOJUIYHOCTh, HAOJIO/ICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3UYECKHE BEIIMYMHBI U SAUHHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN HA BA30BOM YPOBHE CPEJAHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYUYaIOIIMMHKCS MPOrpaMM CPEIHEro 0OIero
oOpa3zoBaHusl (JIMYHOCTHBIM, METANpEIMETHBIM M TpeaMeTHbIM). HayduHo-meToaumueckoil OCHOBOW aJig pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MPOrPAMM CpPEIHEro oOuiero oOpa3oBaHUsl SIBISIETCS CUCTEMHO-AESITEIIbHOCTHBIM
MOJXOI.

B cooTBETCTBUY C CUCTEMHO-AEATEIBHOCTHBIM MMOJIXOA0M B CTPYKTYPE JINYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPEIMETA
«XuMUS» HA YPOBHE CPEHETO 00111ero 00pa30BaHus BbIIEICHBI CICTYIONINE COCTABIISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON TpaKTaHCKOHW HJECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[[€JICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOCKJACHUN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaguIuid 6a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM NEATENHHOCTH IEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHOM CUCTEME XMMUYECKOT0 00pa3oBaHus;

HaJIMyue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMera «XUMHsS» JOCTHTAIOTCS B €IUHCTBE y4€OHOW M BOCIUTATEIHHOM
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKHMMH, COLMOKYJIBTYPHBIMHU, IYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU HU
ujealaMl POCCHUHCKOTO TPaKJAHCKOTO OOIIeCTBa, MPUHATHIMU B OOIECTBE HOPMAaMU M TIPAaBWJIAMH TIOBEJICHUSA,
CIIOCOOCTBYIOIIMMH MpOolieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMHUs» OTpakaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOMN JACSITEIIBHOCTH 00YJArOITUXCSI TI0 Peasn3allii IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YMCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUSI O0YJAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;



MPECTABICHUS O COLUATIBHBIX HOpMaX M MpaBUIaX MEKJIMYHOCTHBIX OTHOLICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATEIIbHBIX 3a]1a4, BBIIIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS], JJOTUKY U apTYMEHTBI APYTHX MPHU aHAIU3€ Pa3TUYHBIX
BUJIOB y4€OHOM J1eATeNbHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEINI0 OT€YECTBEHHOW XUMUH;

YBaXXEHUS K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XMMHUH, OCO3HAHUS TOTO, YTO
JOCTHKEHUSI HAYKU €CTh Pe3YJIbTaT ITUTEIbHBIX HAOMI0IEHUN, KPOTIOTIIMBBIX IKCIIEPUMEHTATBHBIX IIOUCKOB, TOCTOSTHHOTO
Tpya YYEHBIX U MPAKTUKOB;

WHTEpeca W IMO3HABATEJIbHBIX MOTHUBOB B MOJYYEHUHM M TMOCIEAYIONIEM aHajdu3e HHQPOpMAIMU O MEePEIOBBIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYallUM, CBA3AHHBIC C XMMUYECKUMU SIBICHUSIMU, U TPUHUMATH OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHME MOCJIECTBUI 3TUX MOCTYIKOB;

4) GpopMupoBaHNs KyJbTYPbI 310POBbSI:

MOHUMAHMS IIEHHOCTEN 3JI0POBOrO M Oe30macHOTro o0Opasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI 0€30MacHOro OOpaleHusi C BEHIECTBAaMU B OBITY, TMOBCEIHEBHOW JXWU3HH U B TPYJOBOMU
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIUBUIYATBHOTO M KOJUIEKTHBHOTO O€30MacCHOTO TOBEJACHUS B CHUTYaIMSIX,
YTPOXKAIOIIUX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCIICICTBUI U HEMPUATUSI BPEAHBIX MTPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:



KOMMYHUKATHBHOW KOMIIETGHTHOCTH B Yy4eOHO-HCCIICIOBATEIHCKON EATeTLHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPUYECKOW U IPYTUX BUIAX JIESITEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3aJ]lay COIMAIbHON HAmpaBJIEHHOCTH (B paMKaxX CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3judyHOro pojia, B TOM YHUCIE Ha OCHOBE IPUMEHEHUS
MPEAMETHBIX 3HAHUI IO XUMUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUAYAJIBHOM TpaeKTOPUH 00pa3oBaHus, Oyayiien npodeccun u peainsainnu
COOCTBEHHBIX JKU3HEHHBIX TJIAHOB ¢ YUETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTPeOHOCTEN
00I11eCTBA;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

AKOJIOTHUYECKH 11eJ1IeCO00pa3HOTO OTHOIICHUS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS I100aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX IMPOIIECCOB Ha COCTOSIHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HAHUSI HEOOXOIUMOCTH HCIOJb30BAaHUS JOCTHKEHUNW XHMHUHU IS PEHICHUS BOIPOCOB PAlMOHAIBHOTO
MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HEINPUATHS IEUCTBUN, MPUHOCIUIMX BpPEN OKPYKAIOLIEH NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIaronpUsITHBIE YKOJIOTHYECKUE TTOCIICICTBUS MPEANTPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIIATh UX;

HAJIMYKS PA3BUTOTO 3KOJOTMYECKOTO MBILUICHUS, YKOJIOTMYECKON KYJIbTYPbI, ONbITA IESITEIbHOCTH 3KOJIOTUYECKOU
HAMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MUMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOM M COLMAIIBHON IPAKTHUKE,
CIIOCOOHOCTH Y YMEHHSI aKTUBHO ITPOTUBOCTOSITH UIEOJIOTHU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMHPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON
MPaKTUKH;

MOHWMAaHUS CHEeUU(PUKM XUMHHM KaK HayKd, OCO3HaHMS €€ poju B (POPMHUPOBAHUHM PANMOHAIBHOTO HAYyYHOTO
MBIIIUICHUS, CO3JaHUU II€JIOCTHOTO MPEJICTABICHUSI 00 OKPY’)KAIOIIEM MHUPE KaK O €IUWHCTBE MPUPOJAbl M YeOBEKa, B
MO3HAHUU TTPUPOHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHHUS MMPUPOTHOTO PABHOBECHS;



yOexXAEHHOCTH B O0CO0OH 3HAUYMMOCTH XHMHUHU [UJIsl COBPEMEHHOM UUMBWIM3AIMU: B €€ TyMaHUCTHYECKOH
HANpPaBJIEHHOCTH U Ba)XHOW POJIM B CO3JaHMM HOBOW 0a3bl MaTepUalIbHON KYyJIbTYpbI, PEIICHUU TI00aIbHBIX MpoOIeM
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CBIPhEBOM, SHEPTETUUECKOM, TUIIEBOM 1 IKOJIOTUUYECKON O€30MaCHOCTH, B PA3BUTHH
MEUIMHBI, 00ECTIEYeHUH YCIOBUM YCIIEITHOTO TPY/Aa U SKOJOTUYECKHA KOM(DOPTHOM KU3HU KAXKAO0r0 YieHa OOLIECTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOJOB IMO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJNb30BaTh MOJyYaeMbl€ 3HAHUA I aHalIu3a U OOBSICHEHHS SIBJICHUW OKPYXAIOLIEro Mupa U
MPOUCXOASIINX B HEM H3MEHEHHM, yMEHHUS JeNlaTh 000CHOBAaHHBIC 3aK/IFOUEHUS HA OCHOBE HAYYHBIX (DAaKTOB ¥ NUMEIOIIUXCSI
JAHHBIX C LEJbIO MMOJYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUJIsl pELICHUsI TPOOJIEM B pealIbHbIX KM3HEHHBIX
CUTyalUsX;

WHTEpeca K NO3HAHUIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U CaMOOOPa30BaHUI0, K AKTUBHOMY IMOJIYYEHUIO HOBBIX
3HaHUU IO XMMHUH B COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax mpodeccuoHaaIbHOM NeaTeTbHOCTH.
METANPEJMETHBIE PE3YJIBTATDI

MeTtanpeameTHbIE pe3ybTaThl OCBOCHUs yUeOHOro MpeaMera « XMMHUs» Ha YPOBHE CPEAHEro o0Iero oopazoBaHUs
BKJIFOYAIOT:

3HaYUMble Ui (OPMHUPOBAHUS MHUPOBO33pEHUS OOYYaIOLIUXCS MEXKIUCHMIUIMHAPHBIE —(MEXIpeIMETHbBIE)
OOLIEHAYyYHbIE TOHSTHS, OTPAKAIOIIME LETOCTHOCTh HAy4YHOW KAPTUHBI MHUpPAa U CHEUUM(PHUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, PHEPrus, SIBJEHUE, MPOLECC, CUCTEMa, HAy4YHBIN (axT,
IPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIe0BaHNe, HAOIIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUe);

yHHUBEpcajbHble YydeOHble IeicTBHs (TIO3HaBaTelbHbIE, KOMMYHUKATHUBHBIC, PETYJSATUBHBIC), OOECIEUMBAIOIINE
dbopmupoBaHUe PYHKIIMOHAIIBHOW TPAaMOTHOCTH U COITUATLHON KOMITIETEHIIUN 00YUYarOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXAMCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCalbHbIe YUeOHbIE IEUCTBUS B TO3HABATENHLHON M COLUANILHOMN MPAaKTHKE.



MertanpenMeTHbpIe  pe3yJdbTaThl  OTPAKAIOT  OBJAJCHUE YHUBEPCAIBHBIMH  YYCOHBIMH  TIO3HABaTEIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUSMH.

OBJafieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSIMMN:

1) 6a30Bble JJOrHYecKme JeiCcTBUSI:

CaMOCTOSITEeNIbHO (hOPMYJIMPOBAThH M aKTyaJIU3UPOBATh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNATh UETU JEATCIbHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThI
JEeSITEILHOCTH C TIOCTABJICHHBIMHU IIEJISIMU;

MCIOJIb30BaTh IIPYU OCBOCHUHN 3HAHUUN MPUEMBI JJOTMYECKOTO MBIIJIEHUS — BBIACISATHh XapaKTEePHbIC MPU3HAKU TTOHITUI
M YCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOJH30BaTh COOTBETCTBYIOIINE MOHATHUS JJI1 OOBSICHEHHUS OTICIbHBIX (DAaKTOB M
SIBIICHU;

BBIOMpATh OCHOBAHUS U KPUTEPHUU IS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MPUYNHHO-CJICJCTBEHHBIC CBSI3U MEXKY U3y4aeMbIMU SIBIICHUSIMU,

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 AHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B pACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHUS,

MPUMEHSIThH B IIPOIIECCE MO3HAHUSI, UCTIONB3YEMbIE B XUMHUHU CUMBOJIUYECKHE (3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATh
MOJICIbHBIE TIPEJCTABICHUS — XMUMHUUYECKUN 3HAaK (CHMBOJI) dJIEMEHTa, XUMUYecKas (popMyra, ypaBHEHHE XUMHUYECKOU
peakiMu — MpU PEIICHUH Y4eOHBIX IMO3HABATENbHBIX W MPAKTUYECKUX 3ajlay, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MIPEJICTaBACHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopMyIUpOBaTH LU U 3aJa4H UCCIICIOBAHUS, UCTIOJb30BATh TOCTABJIECHHbBIE U CAMOCTOATEIIBHO CPOPMYITUPOBAHHBIE
BOIIPOCHI B KauyeCTBE MHCTPYMEHTA IO3HAHUS W OCHOBBHI JUIA (POPMHPOBAHHUS THIIOTE3BI IO MPOBEPKE MPaBUIbHOCTU
BBICKA3bIBAEMBIX CYXCHUI;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUS W MPOBEACHUS  YYECHUUYECKUX  DKCIIEPHUMEHTOB,
COBEPIICHCTBOBATh yMEHHUsI HaOII0aTh 3a XOJOM IIpoIlecca, CaMOCTOSTENbHO TMPOTHO3UPOBATH €ro pe3ysbTar,
dbopmynupoBaTh 0000IIEHNUS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTU pE3YyJbTAaTOB UCCIEIOBAHUS, COCTABISATH
000CHOBaHHBIN OTYET O MPOJICITAHHON paboTe;



npuoOpeTaTh OMBIT YYCHHUYECKON HCCIEeOBATEIbCKOW M MPOEKTHOM JEsTeNbHOCTH, MPOSBISATH CHOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJOB PELIEHUs MPaKTUYECKHX 3a]ad, PUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGOpManMK (HAay4yHO-TOMYJsApHAs JHUTepaTypa XHMHUYECKOTO
COJIEpKaHusl, CIIpaBOYHBIE MOcoOUs, pecypchl MHTepHeTa), aHamu3upoBaTh MHGPOPMAIUIO PA3IUYHBIX BHUIOB U (HOpM
IPEICTABIICHUS, KPpUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe MH(POpMALK, HEOOXOAUMOH I
BBINIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEIEIEHHOTO THIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMANIbHYIO (popMy mnpencTtaBieHuss uHGopmanuu (CXeMbl, rpaduku, JUarpaMmbl,
TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBI fA3BIK B KadeCTBE CpPEJICTBAa IMpU padboTe ¢ XHUMUYECKOM HHpopManueil: MNpUMEHSTbH
MEXIpeIMETHbIE ((PU3NUECKUE U MAaTEMaTHUYECKUE) 3HAKK U CUMBOJIbI, POpMYJibl, a00peBUATypbl, HOMEHKJIATYPY;

UCITI0JI30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYXKZaeMOM TeMbl B XOJE JAuajora W/WIM TUCKYCCHH, BbICKA3bIBaTh HUJEH,
(bopMyIUpOBaTh CBOM MPEIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEJIOAKEHHON 3a1auu;

BBICTYNATh C TNpPE3EHTAlUed pe3yjbTaTOB IMO3HABATEIbHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITEIbHO WIIN
COBMECTHO CO CBEPCTHHKAMU IPHU BHINOJHEHUH XMMUYECKOIO SKCIEPUMEHTA, TPAKTUYECKON pabOThl MO MCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peajiu3allii Y4eOHOTO MPOoeKTa U (JOPMYIHPOBATh BBIBOJIBI IO pe3ysibTaTaM MPOBEAEHHBIX
UCCIJIEIOBaHUM IMyTEM COTJIACOBAHMSI MTO3UIIUHI B X0/1€ 00CYK/IeHUSI U OOMEHa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMMU:

CaMOCTOATENLHO TUIAHUPOBATh U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSATEIBHOCTD, ONIpeessia e€ el 1 3a/1auH,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MpejiaraeMblii alropuT™m ACHCTBUN MpPU BHINOJHEHUU



y4eOHBIX U UCCIIEIOBATENLCKUX 33]1a4, BRIOUpATh Hanbosee 3(pGEeKTUBHBIN CIOCO0 MX PEIICHUS ¢ YIETOM MOTyUEHHUS HOBBIX
3HAHUU O BEIECTBAX U XUMHUUYECKUX PEaKLIUAX;
OCYILLECTBIISATh CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAaMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHudeckass XUuMHUs» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN O XMMHYECKOM COCTABISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, POJIU
XUMHUU B TIO3HAHWM SIBJICHUN TPUPOJABI, B (DOPMUPOBAHUHU MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHAIHHOU
rpaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUs MPAKTUYECKUX 3a]]a4 U IKOJOTHUYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJIE;

BJIJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKJIIFOYAET: OCHOBOIIOJIATAIONINE MOHATHS (XUMUYECKUNA DIIEMEHT,
aToM, HJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, dJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAas CBS3b, CTPYKTypHas
dbopmyna (pa3BEpHyTast U COKpaIIEHHAs ), MOJIb, MOJISIPHASI MAcca, MOJIIPHBIN 00bEM, YTIIEPOIHBIHN CKeleT, QYHKIIMOHATbHAS
IpyIIa, paguKai, U30MEpPHsl, U30MEPBI, TOMOJIOTUYECKAN Psii, TOMOJIOTH, YIJIEBOAOPOABI, KMUCIOPOA U a30TCOAEPKAIIUE
COCIMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUs
CTPOCHMSI opraHmyeckux BemecTB A. M. DbyrinepoBa, 3aKOH COXpaHEHUS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU SI3bIK XMMHUU; MUPOBO33PEHUECKUE 3HAHMUS, JIEKALIUE B OCHOBE IOHUMAaHUS IPUUUHHOCTUA U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, (DAKTOJOTMYECKUE CBEACHHUS O CBOMCTBAxX, COCTaBe, MOJY4YEHUU U O€30MaCHOM HCMOJIb30BAHUU
BOKHEHUIIINX OPraHUYECKHUX BEIIECTB B ObITY U MPAKTUYECKOU JIEITEIHLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUHN BBIABIIATh XapaKTepHbIE MPU3HAKK TOHSATHUN, YCTAaHaBJIMBATH HX B3aUMOCBS3b,
MCIOJIB30BaTh COOTBETCTBYIOIIME MMOHSITHUS [P ONMCAHUU COCTABA, CTPOCHUS U NMPEBPALIEHUN OPTaHUYECKUX COCIUHEHNM;

c(hOpPMHPOBAHHOCTh YMEHHH HCIOIB30BATh XUMUYECKYIO CHMBOJIUKY JUIsl COCTaBIIGHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOW) (POpMyT OpraHMYEeCKHMX BEIIECTB W YPABHEHHH XUMUYECKUX PEaAKIIUMH,



W3TOTABJIMBATh MOJIETH MOJIEKYJT OPTaHWYECKHX BEIIECTB IS WLTIOCTPAIMA MX XUMHUYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIICKHOCTh N3YUECHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOEHHUIO K OIpEACIEHHOMY KJacCy/TPYIIe COCAMHEHHUM (yTiIeBOJOPOAbI, KACIOPOA U a30TCOACpKAIINE COCTUHEHUS,
BBICOKOMOJICKYJIIPHBIE COCJMHEHHA), JaBaTh MM Ha3BaHUs 1Mo cucrematudeckoi HoMmeHkinatype (IUPAC), a Ttaxxke
MPUBOJINTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTAaHMYECKUX BEIICCTB (ITHICH, MPOMIIICH, alleTUJICH, YTHJICHTIINKOJb,
ruuepud, ¢eHoln, (opMmanbaerus, aneTalbIeru]l, MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa, OJEMHOBAas KHCJIOTa,
CTeapUHOBAasI KUCJIOTA, TIII0K03a, GPYyKTO3a, Kpaxmall, IeJUTI0103a, TIUIKH);

c(hOpMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIbI XMMUYECKOW CBSI3W B OPraHUYECKHX COCAMHEHUSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKEHHS TEOPUH CTPOSHUST OpraHUIecKrX BemecTB A. M. bytieposa mis
OOBSICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHUS MACChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3MUYECKUE U XUMUYECKUE CBOMCTBA THUITUYHBIX
MPEICTaBUTENICH PA3IMUHBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, 3TaH, ITHIICH, MPONWICH, alleTUIeH, OyTaaueH-1,3,
MeTHIOyTaaueH- 1,3, 6eH301, METaHOJ, TAHOJ, dTHJICHTIIUKOJIb, TTUIEPUH, PeHO, alleTanbIeru], MypaBbUHas U YKCyCHAS
KHCTIOTHI, TIF0K03a, Kpaxmal, [eJUTI0I03a, aMUHOYKCYCHAsI KUCIIO0Ta), MIUTFOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXIY HUMU
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYCCKUX PEAKITUI C HCIIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOUHUKH YTJIIEBOJIOPOTHOTO CHIpbs (HE(PTh, MPUPOIHBIN T'a3, YroJib),
CIIOCOOBI UX TIEPEPA0OTKHU U MPAKTUIECKOE MPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpPMHPOBAHHOCTh YMEHHI MPOBOAWTH BBIYMCICHHUS N0 XUMHUYECKUM YpaBHEHUsSM (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEMIECTBA WM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIaJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAyYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIX
B XMMUU TIPH U3yYEHUU BEIIECTB U XUMHUYECKUX SBJICHUU (HAOIIO/IEHUEe, U3MEpPEHUEe, HKCIIEPUMEHT, MOJCITUPOBAHHUE),
WCITOJIB30BATh CUCTEMHBIC XUMUYECCKUE 3HAHUS )T IPUHATHUS PEIICHUN B KOHKPETHBIX KU3HCHHBIX CUTYAIHSX, CBI3aHHBIX
C BEIICCTBAMHU U UX MPUMCHCHHEM;



chOpPMHPOBAHHOCT, YMEHUW COOIOJATh TMpaBUjia IOJIH30BAHUS XHUMHYECKOW TOCYI0M W J1aOOpaTOPHBIM
o0OpyZOoBaHUEM, a TaKXKe IpaBuja OOpaIeHUs C BEMIECTBAMU B COOTBETCTBHHM C WHCTPYKIUSMH TIO BBIMOJHEHUIO
71a00pPaTOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpMHPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBITIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBPAILICHUsS] OPraHUYECKUX
BEILECTB MPU HAIPEBaHUH, MOJYyUYECHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB, KAU€CTBEHHbIC PEAKIIMU OPTaHUYECKUX BEIIECTB,
JieHATypanus OCIKOB MPY HarPEBaHHHM, I[BETHHIC PEAKITMN OCJIKOB) B COOTBETCTBHUHU C MPABWJIAMH TEXHUKHA O€30TIaCHOCTH
P 0OpAIEHUH C BEIECTBAMH U JIA0OPATOPHBIM 000PYAOBaHUEM, ITPEACTABIISTEH PE3YIHTATHl XUMHYECKOTO SKCTICPUMEHTA
B (hopMme 3arrcu ypaBHEHUN COOTBETCTBYIOIMIUX peaKui U GOPMYIHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMAIMIO, MOJYYaeMYI0 W3 Pa3HBIX
MCTOYHUKOB (CpeICTBA MAacCOBOM uH(popManuu, UHTEpHET U IpYyTUX);

c(hOpMHPOBAHHOCTh YMEHHUH COOJIIOIaTh MPaBHUia SKOJOTHICCKU EIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOMH
NEATETLHOCTH B IICNIIX COXPAHEHUS CBOETO 370POBbS W OKPYKAIOIICH MPUPOMHON CpEIbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBUS HA )KMBBIC OPTAHU3MBI ONPECIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMas cMbIci nokazatesis [1/IK, moscHsTs
Ha IpUMEpPax COoCOObl YMEHBIIECHUS U TPEIOTBPAICHUS UX BPEHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUIsT OOYYarOIIMXCS C OTPAaHWYEHHBIMH BO3MOXHOCTSIMHU 37I0POBBS. YMEHHE NPUMCHSTH 3HAHUSA 00 OCHOBHBIX
JOCTYITHBIX METOJIaX ITO3HAHMSI BEIICCTB M XUMHUUYECKHUX SBIICHHM;

JUJISL CTIETIBIX M CITA0O0BUISAIIMX 00YyYaIOIMMNXCsl: YMEHHUE UCI0JIb30BaTh PelIbe(pHO-TOUCUHYIO CUCTeMy 0003HaueHuit JI.
bpaiins niis 3anucu XuMHIecKux hopMyll.

11 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO011as 1 HeopraHuuecKasi XUMUs OTpaxaroT:

c(OpPMHUPOBAHHOCTh MPEACTABICHUI: O XMMUYECKON COCTABIISIOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIU
XUMUU B TIO3HAHUM SIBJICHUN TPUPOABI, B (POPMUPOBAHUU MBIILICHUS U KYJIbTYpPbl JIMYHOCTH, €€ (YHKUIHOHAIBHOU
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs] MPAaKTUYECKUX 3a7a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IIPUPOJHOU CPELE;



BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUW, KOTOPasi BKJIIFOYAET: OCHOBOIIOJIATAIOIIME MOHATUSA (XUMUYECKUNA 3JIEMEHT,
aToMm, H30Tom, S-, P-, O- SIEKTPOHHBIE OpPOWTAIIM aTOMOB, MOH, MOJIEKYyJa, MOJIb, MOJISIPHBI OO0BEM, BaJCHTHOCTH,
IEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMUYECKas CBS3b (KOBAJEHTHAs, HOHHAS, METAJUIMYECKAs, BOJOPOIHAs),
KpUCTAJUTMYECKasT PEHIETKA, TUIbl XMUMHYECKUX PEAKIUM, pACTBOP, SJIEKTPOJIUTHI, HEAIEKTPOJUTHI, IEKTPOIUTHUECKAS
JUCCOIIMAIIHS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOHN peakiii, XMMHUUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI
(Teopust AAEKTPOTUTUIECKON AUCCOIMAlMU, Iepruoandeckuid 3axoH Jl. 1. MeneneeBa, 3aKOH COXpaHEHUSI MaCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU MTPU XUMUYECKUX PEAKIUSX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKUH SI3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHMMAHHUS NPUYMHHOCTH U CUCTEMHOCTHM XUMHYECKUX SIBJICHUU,
(dakToJOTMYECKUE CBEJIEHHWS O CBOMCTBAaX, COCTaBe, IOJyYeHHMH W O€30MacHOM HCIIOJIb30BAHUU Ba)XKHEHIIIHMX
HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM NESITEILHOCTH YEJI0OBEKa,;

c(hOpMUPOBAHHOCTh YMEHHUHN BBIABIIATh XapaKTEpHbIC MPU3HAKK TOHSATUN, YCTAaHABJIMBATh MX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIONINE MOHATHS MPU OMMCAHUN HEOPTaHUUECKUX BEIECTB U X MPEBPAILICHUII;

c(hOpMHUPOBAHHOCTH YMEHUH HUCIIOJIH30BATH XUMUYECKYIO CUMBOJIMKY JIJI1 COCTaBIICHUS (POPMYIT BEIIECTB U YpaBHEHUN
XUMHUYECKUX peakinii, cucreMarnyeckyto HomeHkiatypy (IUPAC) u TpuBnaibHble HA3BaHUS OTICIbHBIX HEOPTAaHUYECKUX
BEIECTB (yrapHbli I'a3, YIJIEKUCIIbIN ra3, aMMHUaK, raléHasl U3BeCTh, HEraléHas U3BeCTh, MUThEBAs COAa, MUPUT U JPYTHUE);

c(OpMHPOBAHHOCTh YMEHHUM ONPEIEATh BAJICHTHOCTD U CTENEHb OKUCICHHUSI XUMUYECKUX DJIEMEHTOB B COEIMHEHUSX
pPa3IMYHOr0 COCTaBa, BUJ XUMHUYECKOW CBsI3U (KOBaJE€HTHAs, HOHHAs, METaJUIMYECKasi, BOJIOPOJHAs) B COCAUHEHUSX, THII
KPUCTAJUIMUECKON PEIIETKA KOHKPETHOTO BEIEeCTBA (aTOMHAs, MOJICKYJIIpHAs, HOHHAS, METATTHYECKAs), XapaKTEP CPEIb
B BOJIHBIX PAaCTBOpaxX HEOPraHUYECKUX COETUHEHMUII;

c(OpPMHPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAICKHOCTh HEOPraHMYECKHX BEUIECTB IO HMX COCTaBy K
onpeaenEHHOMY KJaccy/TpyIie COeAMHEHUH (MPOCThIE BEIECTBA — METAJIIbI U HEMETAILJIbI, OKCH/IbI, OCHOBAHUS, KUCIIOTHI,
am(pOoTepHBIC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTH YMEHUM PaCKPBIBATh CMBICT Mepruoandeckoro 3akoHa J[. 1. MenneneeBa u 1IeMOHCTPUPOBATH €TO
CUCTEMATU3HUPYIOITYI0, O0BICHUTEIBHYIO i MPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTepPU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB XMMHUYECKHUX 3JIEMEHTOB 1—4 nepuoioB
[lepuomuueckoit cuctembl xumuueckux iemeHToB JI. M. MeHneneeBa, MCHONb3ysl MOHATUS «S-, P-, O-3JCKTPOHHBIC



opOuTANNY, «IHEPTETUICCKUE YPOBHI», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKHX 3JIEMEHTOB U HMX
COEQMHEHUH M0 neproaam u rpynnam [lepuognueckon cucreMsl xumudeckux 3semeHToB . 1. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepPU30BaTh (OMUCHIBATH) OOIINE XUMUICCKHE CBONCTBA HEOPTAaHUIECKUX BEIIECTB
pa3IMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHME TE€HETUYECKON CBSI3M MEXK]Y HEOPraHWYECKUMHU BEIIECTBAMU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

c(hOpPMHPOBAHHOCTh YMEHUS KJIACCH(PHUITUPOBATH XUMHUECKHE PEAKITUHN 110 PA3TUIHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyronmx BEMIECTB, TETUIOBOMY 3(PGhEKTy peakiny, WU3MEHEHUIO CTETECHEW OKHCICHHS JIEMEHTOB, OOpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOpMHPOBAHHOCTh YMEHUM COCTABIIATH YPAaBHEHUS PEAKIIUN Pa3IMUHbBIX TUIIOB, TOJTHBIC U COKPAIIEHHBIC YpaBHEHUS
peakiuii HOHHOTO OOMEHa, YUUTBIBAs YCIOBHS, PU KOTOPHIX 3TU PEAKIIUU UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh yMEHUW TPOBOAUTH PEAKIMU, TMOJATBEPKIAIONIME KAYECTBEHHBIM COCTaB Pa3JIMYHbBIX
HEOPraHUYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM UOHBI, PUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI paCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIU IMOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajaHca ATHX PeaKLnid;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTH CKOPOCTU XMMHUYECKOW PEAKIUU OT PA3TUYHBIX (haKTOPOB;
XapakTep CMEIICHUS] XUMUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHEIIHETo Bo3jaeicTBus (nmpuniun Jle [llatense);

c(hOpPMHPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh XUMHUYECKHE TPOIECCH, JIeKAllue B OCHOBE MMPOMBIITUICHHOTO
MOJIYYCHHS] CEPHOM KHCIIOThI, aMMHAaKa, a TaKke C(HOPMHUPOBAHHOCThH MPEACTABICHUA 00 OOIIMX HAYYHBIX MPHUHIUIAX U
HKOJIOTUYECKUX MTPOOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCIICHUSI C HMCIOJIb30BAHHEM IOHSTHUS «MaccoBasi JOJs BeIleCTBa B
pacTBOpe», OOBEMHBIX OTHOIICHHUM Ta30B MPU XUMUYECKUX PEAKIUAX, MACChI BEIIECTBA WIIM 00bEMA Ta30B IO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MacCe WM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB, TEIIOBOTO 3(pdekTa peakinu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacCChl BEIIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh yMEHUM COONIIOJATh MpaBuja TMOJb30BAHUS XUMHUUYECKOM TMocyaol u 1abopaTOpHBIM
o0opy/loBaHMEM, a TakK)Xe MpaBwiia OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIIUSMH I10 BBIMOJHEHHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB;



c(hOpPMHPOBAHHOCTh YMEHUW TUTAHUPOBATH W BBHITIOJHATh XUMHUYCCKHN OSKCIEPUMEHT (pa3joKeHHE TEPOKCHIIA
BOJIOpOZia B TPUCYTCTBHHM KaTajan3aTopa, OMPEICIICHHE CpEeAbl PAacCTBOPOB BEIIECTB C IOMOIIbIO YHHUBEPCAIHLHOTO
WHIUKATOPA, BIUSHUE PAa3IMIHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKOM PEaKIINK, PEaKIMi HOHHOTO OOMEHA, KAYeCTBEHHBIC
peakiuu Ha cyib(ar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE SKCIEPUMEHTANIbHBIX 3a/a4 [0 TeMaM
«Metamnbi» u «HemeTaisl») B COOTBETCTBUU C MPABWIAMH TEXHUKUA O€30MACHOCTU MPHU OOpaIEHUU C BEIIECTBAMU U
7abopaTopHEIM 000PYIOBAaHUEM, TPEACTABIATh PE3yJbTaThl XUMHYECKOTO IKCIIEPUMEHTa B (opMe 3amuch ypaBHCHHM
COOTBETCTBYIOIIUX PEAKIIUN U (hOPMYITHPOBATH BHIBOJBI HA OCHOBE 3THX PE3yJbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 HHGOPMAIHIO, MOJIYYaeMYyI0 W3 Pa3HBIX
MCTOYHUKOB (CpPEJICTBA MACCOBOM KOMMYHHKaIUU, IHTEPHET U IpYyTrux);

c(hOpMHPOBAHHOCTh YMEHUH COOJIO/IaTh MPaBUiIa HKOJIOTHYECKHU 1EJIECO00pa3HOTr0 MOBEACHHS B OBITY U TPYJIOBOM
JEATETPHOCTH B IICNIIX COXPAHEHWS CBOETO 3J0POBBS W OKPYKAIOMIEH TPHPOAHOW Cpeipl, OCO3HaBaTh OMACHOCTH
BO3JICHCTBHSI HA )KMBBIC OPTaHU3MBI ONPEACICHHBIX BEIIEeCTB, MOHUMas cMbIc rmokazatens [1/IK, mosicHaTs Ha mpumepax
CIIOCOOBI YMEHBIIIEHUS U TIPEIOTBPAIICHHS UX BPETHOTO BO3/ICHCTBUS Ha OPTaHU3M UEJIOBEKA;

JUIsi OOy4YaroIIMXCSd C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbS: YMEHHE NPUMEHSTh 3HAHUS OO0 OCHOBHBIX
JTOCTYITHBIX METO[aX MTO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUJISL CTIETIBIX M CIIA0O0BUISAIIMX 00YyYaIOIMMXCsl: YMEHHUE UCII0JIb30BaTh PelIbe(pHO-TOUCUHYIO CUCTeMy 0003HaueHuit JI.
Bbpaitns nis 3anucu xuMudeckux Gopmyl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC



KoanuyecTBO 4acos

Haumenosanue
pa3aesioB U TeM
NMporpamMmbl

n/n Bcero

Pasznea 1. TeopeTuyeckue 0CHOBBI

KonTposabHubie
padoThI

IpakTnyeckue
padoThI

OpPraHuvecKoi XuMuu

DJIEKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

CIHCOK HTOTOBBLIX
IUVIAHUPYEMBbIX Pe3yJbTaTOB
€ YKa3aHHeM ITanoB X
¢popmupoBanus

Cnoco0
OLICHKH
HTOTr'OBBIX
TUIAHUPYEMbIX
pe3yJabTaToB

[Ipenmer
OPraHUYEeCKOU
xumun. Teopus
1.1 CTPOCHUS 3
OpraHUYECKUX
COeTMHEHUH A.
M. bytneposa

Biagenue cucremoit
XUMHUYECKHUX 3HAHMIA,
KOTOpasi BKJIOUYAET:
OCHOBOIIOJIATraloMe TOHATHUS
(XMMUYECKUI 3JIEMEHT, aTOM,
AIIEKTPOHHAs 000JI0UYKa
aToma, MOJIEKya,
BAJICHTHOCTb,
AJIEKTPOOTPHULIATEIBHOCTD,
XMMHUECKasi CBA3b,
CTpYKTypHas ¢popMmyiia
(pa3zBépHyTas u
COKpaiéHHas), MOJib,
MOJISIpHAsI Macca, MOJISIPHBIN
00BEM, YIIIepOAHBIH CKeTeT,
GbyHKIIMOHATBHAS TPYIIIA,
paaukai, u3omMepus,
H30MEPBI, TOMOJIOTUYECKUI
psia, TOMOJIOTH,
YII€BOIOPOAbI, KUCIOPO U
a30TcoepkKalne
COEIMHEHUS, MOHOMED,
MIOJINMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS); TEOPUU U
3aKOHBI (TEOpUs CTPOCHUS
OpTraHWYECKHUX BEIIECTB A.

YceTHBIN onpoc,
TEPMHUHOJIOTUYE
CKUH JUKTAHT




Hroro no pazneny

Pa3nen 2. YraeBonopoabt

IIpenenbubie
2.1 YIII€BOIOPOABI —
aJIKaHbI

M. bytneposa, 3ak0H
COXPAaHEHHUsI MacChl
BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN A3BIK XUMUH;
MHPOBO33PEHUYECKHE 3HAHUS,
JeKaIUE B OCHOBE
MMOHUMaHUS PUIYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKUX
SBIICHUH, (PAKTOIOTUYECKHE
CBEIICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U
0€3011acHOM HCIIOIb30BAHUH
BaXHEHIIIKUX BEIIECTB B OBITY
Y MPAKTUYECKOU
JIeSITEJIbHOCTH YeJI0BEKa

CdopMUpOBaHHOCTH YMEHHI
yCTaHaBIIMBATh
MPUHAJICKHOCTh U3yYEHHBIX
OpPraHMYECKUX BEIIECTB IO
UX COCTaBY U CTPOCHHIO K
OIPEIEIIEHHOMY
KJIacCy/TpyImIie COeTMHCHHUI
(YTJI€BOIOPOIBI, KUCIOPOT U
a30TcoJIepIKaIIne
COETMHEHUS,
BBICOKOMOJIEKYIISIPHBIE
COEIMHEHUS ), TaBaTh UM

YcTHBIH onpoc,
TEPMHUHOJIOTHYE
CKHM TUKTAHT




2.2

Henpenenbusie

YriaeBoO4OpOAbI:

aJIKEHBI,
aJIKaJIeHBI,
AJIKUHBI

Ha3BaHHS 110
CHCTEMaTHUUECKOM
nomenkiarype (IUPAC), a
TaK)Ke MPUBOJIUTH
TPUBHAJIbHBIC HA3BaHUS
OTJICTTHHBIX OPTaHUIECKUX
COCAUHEHUI

CdopMUpOBaHHOCTH YMEHHM
yCTaHaBIIMBATh
MPUHAJICKHOCTh U3yYEHHBIX
OpPTaHWYECKUX BEIICCTB IO
UX COCTaBY U CTPOCHHIO K
OIPEIEIIEHHOMY
KJIACCY/TPyIIe COSAMHCHHIMA
(YyrneBoaopoibl, KUCIOPO U
a30TcojepxKalire
COETMHEHUS,
BBICOKOMOJIEKYIISIPHBIE
COC/TMHCHUS),

JaBaTh UM HAa3BaHUS TI0
CHCTEMAaTUYECKOMN
nomenkiarype (IUPAC), a
TaK)Ke PUBOIUTH
TpPUBHUAIBbHBIC HA3BAHUS
OTJIETHHBIX OPTaHUYECKUX
BEIIeCTB (ITUJICH, TIPOIIHIIEH,
alleTHIICH, Y TUIICHT TUKOJIb,
THIEpHH, (PeHo,
dbopmanberus,
areTaIbACTH I,

YcrHblit onpoc,
TEPMHUHOJIOTHYE
CKUH IUKTAHT




2.3

Apomarnyeckue
YIJIEBOAOPOABI

MypaBbHUHas KUCIIOTA,
YKCYCHAasl KUCJIOTA,
OJICMHOBAs KUCJIOTA,
CTeapuHOBas KUCIIOTa,
III0K03a, PpyKTO3a,

KpaxmMaJ, LeJIJTI0J103a, TJIULIHUH

CdopMUpOBaHHOCTH YMEHHM
XapaKTEPU30BaTh COCTAB,
cTpoeHue, pu3ndyecKue u
XHMHYECKHE CBOMCTBA
TUMHUYHBIX MPEJCTaBUTEICH
Pa3IMYHBIX KJIACCOB
OpraHWYECKUX BEIECTB
(meTaHn, 3TaH, STUJICH,
MIPOIMJICH, alleTHJICH,
Oyraauen-1,3,
MeTmiOyTaaueH-1,3,
OCH30J1, METaHOJI, TaHOJI,
ATUJIEHTIIMKOJb, TIIULEPHH,
(dbeHom, aneranbaerua,
MypaBbUHAS U YKCYCHAas
KHCJIOTHI, TJIFOKO3a, Kpaxmall,
[EJUTI0I03a, AaMUHOYKCYCHAS
KHCII0Ta), WIUTFOCTPUPOBATH
T€HETUYECKYIO CBSI3b

MEX1y HUIMH YPaBHEHUSIMH
COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIUn

C WCIIOJIb30BaHUEM

CTPYKTYPHBIX (hOpMyII,

YcrHblit onpoc,
TEPMHUHOJIOTHYE
CKUU IUKTAHT




2.4

[Tpuponnsie
HMCTOYHHUKHU
YIIIEBOLOPOAOB U
uX rnepepadoTka

Hroro no pazneny

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst

13

c(hOpMUPOBAHHOCTH YMEHUS
XapaKTepU30BaTh UCTOYHUKH
YIIIEBOAOPOAHOTO CHIPhS
(HedTh, IPUPOIHBIIA Ta3,
YTOJIb), CIIOCOOBI UX
nepepaboTKu U
MPaKTUYECKOEe PUMEHEHNE
MIPOAYKTOB MEpepadoTKu

CdhopmupoBaHHOCTH YMEHU
coOiroaaTh npaBuia
HKOJIOTMYECKU
1esIecoo0pa3zHoro
MIOBEJICHUS B OBITY U
TPYJOBOH AESITEIBHOCTU B
LEJSIX COXPAHEHUSI CBOETO
3JI0pOBBS U OKpY>Karolei
IIPUPOIHOM Cpenpl,
OCO3HAaBaTh OMACHOCTh
BO3/ICHCTBUS HA )KUBbIE
OpraHu3Mbl OIPEIeIEHHBIX
OpraHUYECKUX BEIIECTB,
MOHHMMasl CMBICJT TOKa3aTest
[TJK,mosicHITh Ha TpUMepax
CHOCOOBI YMEHBIIEHUS U
NPEJOTBPALLICHUS UX
BPEIHOTO BO3ACHCTBHS HA
OpraHu3M

YcTHbIi onpoc,
TEPMUHOJIOTHYE
CKUil TUKTAHT,
TECTUPOBAHUE




3.1

Cnuptsl. ®enon

CdhopmupoBaHHOCTH YMEHHIA Pemenue

XapaKkTepu30BaTh COCTAB, MPAKTUYECKUX
cTpoeHue, pusnveckue u 3ajad,

XUMHUYECKHE CBOICTBA TECTUPOBaHUE,
TUMIUYHBIX NPEACTaBUTEIICH YCTHBIH OIpOC

Pa3IUYHBIX KJIACCOB
OpPraHUYeCKUX BEIECTB
(MeTaH, 3TaH, STUJICH,
MPONHJIEH, alleTUJICH,
Oyraauen-1,3,
MeTmiOyTaauen-1,3,

O€H3011, METaHOJI, 3TaHOJI,
STUJICHTJIMKOJIb, TIULIEPHH,
denon, aneranabaeru,
MypaBbHUHAS U YKCYCHAas
KHCJIOTHI, TIIFOK03a, Kpaxmall,
LEJUTI01032,AMUHOYKCYCHAs
KHCJI0TA), WIITIOCTPUPOBATh
TeHETUYECKYIO CBS3b

MEX1y HUIMH YPaBHEHUSIMH
COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHii

C MCITOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYII;
c(hopMUPOBAaHHOCTH YMEHHUSI
XapaKTepU30BaTh UCTOUYHUKH
YIII€BOAOPOAHOTO ChIPbS
(ued1h, MPUPOIHEII ra3,
yroJib), CIIOCOOBI X
nepepaboTKu U




MIPAKTHIECKOE
MIPUMEHEHHE MTPOYKTOB
nepepadoTKH;
c(hOpMUPOBAHHOCTh YMEHUI
MPOBOAUTH BHIYUCIICHUS 11O
XUMHYECKUM yPaBHEHUSM
(Macchel, 00bEMa, KOJUYECTBA
MCXOJIHOTO BEIIECTBA WU
MPOJYKTA PEAKITUH TI0
M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OAHOTO U3
MCXOJHBIX BEIIECTB WU
MPOJYKTOB PEAKIINH);
c(hOpMUPOBAHHOCTh YMEHU I
BJIQJICTh CUCTEMOMW 3HAHUN 00
OCHOBHBIX METOJIaX
HAy4YHOTO ITO3HAHUS,
UCIIOJIb3YEMBIX B XHMHHU TIPH
W3YYEHHUHU BEIIECTB U
XUMHUYECKUX SBJICHHMA
(HabirofeHue, u3MepeHue,
HKCIIEPUMEHT,
MOJICIIUPOBAHUE),
HCIIOJIb30BaTh CUCTEMHBIE
XUMUYCCKHUE 3HAHUS JIS
MIPUHATHUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX
CUTYaIIUsX, CBSI3aHHBIX C
BEIIIECTBAMH U UX
MIPUMEHEHHEM




3.2

AJLIEruaml.
KapGonoBsie
KHCIIOTEHI.
CrnoxHuble 3¢upbl

CdhopmupoBaHHOCTH YMEHHIA Pemenue

XapaKkTepu30BaTh COCTAB, MPAKTUYECKUX
cTpoeHue, pusnveckue u 3ajad,

XUMHUYECKHE CBOICTBA TECTUPOBaHUE,
TUMIUYHBIX NPEJACTaBUTEICH YCTHBIH OIpOC

Pa3IMYHBIX KJIACCOB
OpPTaHMYECKUX BEIICCTB
(OeH30J1, METaHOJI, TAHOJI,
STHJICHTJINKOJIb, TJIUIICPHH,
deHou, ameraabaeru,
MypaBbUHAS U YKCYCHast
KHCJIOTBI, TJIFOKO3a, KpaxmaJl,
LEJUTI0NI032, AMUHOYKCYCHAs
KHCJIOTA), HILTFOCTPUPOBATH
TCHETUYECKYIO CBSI3b MEXKTY
HUMU ypaBHECHUSIMHU
COOTBETCTBYIOIIUX
XAMHUYECKUX peaKui

C HCIIOJIb30BaHHEM
CTPYKTYPHBIX (hOpMYIT;
c(hOpMUPOBAHHOCTH YMEHUS
XapaKkTepu30BaTh HCTOYHUKHU
YTIICBOJIOPOHOTO CHIPhS
(HedTb, MPUPOHBIIL ra3,
YTOJIb), CTIOCOOBI UX
nepepaboTKu 1
MPAKTUYECKOE IPUMEHEHUE
MPOJYKTOB MIEpepadboTKU

3.3

VYraeBosl

CdopMUpOBaHHOCTH YMEHHSI Pemenue
XapaKTEpPU30BaTh UCTOUHUKHU TIPAKTHYECKNX




YIII€BOAOPOAHOTO ChIPhS
(Hed T, TPUPOIHBIIA Ta3,
yToJib), CIIOCOOBI X
nepepadOTKH U MPAKTHIECKOE
MPUMEHEHHE TTPOIYKTOB

nepepadoTKH;
c¢(hOpMHUPOBAHHOCTh YMEHUH
IIPOBOIMTH BHIYMCIICHUS TI0
XUMHUYCCKUM YPaBHECHHUSAM
(Macchel, 00bEéMa, KOJTUYECTBA
HCXOJIHOT'O BEILECTBA MU
MPOYKTA PEAKITUH TI0
W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3
HCXOJHBIX BEIIECTB WM
MPOAYKTOB PEAKIINU

3ajad,
TECTUPOBaHUE,
YCTHBIN OIPOC

Hroro mo pazueny 13

Pa3nen 4. AzoTcoaepkamme opranudeckne coelMHeHUus

AMUHEL
4.1 AMUHOKHCIIOTEI. 3
benkn

CdopMUpOBaHHOCTH YMEHHI
IJIAaHUPOBATH U BBINIOJIHATH
XUMHAYECKUU OKCIICPUMCHT
(mpeBpalleHus: OpraHUYECKUX
BEILIECTB [IPU HArpPEBaHUH,
MOJIyYeHHUE 3TUIICHA U
H3YyYEHUE ETO CBOMCTB,
KauC€CTBCHHBIC pCAKI[UU
OpraHN4Y€CKUX BCIICCTB,
JieHaTypanusi 0eJIKOB Mpu
Harp€BaHnuu, IBCTHBLIC

Pemenne
pac4yeTHBIX
3azad,
TECTUPOBAHUE,
YCTHBIN OIIPOC




peaxkuuu OEIKoB) B
COOTBETCTBHUH C TPaBHIaMU
TEXHHUKH 0€30I1aCHOCTH IIPU
00pallleHNH! C BEIIECTBAMH U
J1a00paTOPHBIM
000pyI0BaHUEM,TIPEICTABIISIT
b Pe3yJIbTaThl XUMHUECKOTO
HKCIIEpUMEHTa B (popme
3alMCU yPaBHEHUU
COOTBETCTBYIOLIMX PEAKIINI
U (popMyIHPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3YJbTAaTOB

Hroro mo pazueny 3

Pa3znea S. BeicokoMoieKyJIsIpHbIE COeIMHEHUS

ITmacTtmaccrl.
5.1 Kayuyku. 2
Bomokna

CdopMUpOBaHHOCTH YMEHHI
co0uro1aTh MpaBuiia
HKOJIOTMYECKU
11eJ1ec000pa3HOro NOBEJICHNS B
OBITY U TPYZIOBOM
JESATEIIBHOCTH B LIEJISAX
COXpaHEHMsI CBOETO 3/I0POBBS
U OKPYKaIOILEeH IPUPOIHON
Cpefbl, 0CO3HaBaTh ONACHOCTb
BO3/JCICTBUS HA JKUBBIC
OpraHU3Mbl OIPEIEIEHHBIX
OpPraHMYECKUX BEIIECTB,
MOHHMMasl CMBICJT TOKa3aTest
ITAK, nosACHATH HA IpUMepax
CIocoObl YMEHBIICHUS U
IIPEIOTBPALLEHUS UX

YcTHBIH onpoc,
TECTUPOBAHUE,
TEPMHUHOJIOTHYEC
KWW JUKTAHT




00yJaromuxcs ¢
OrpaHMYCHHBIMHU

OCHOBHBIX JOCTYIIHBIX

XUMHYECKUX ABICHUN

BpPEIHOT'O BO3/ICHCTBHUS Ha
OpraHu3M 4YeJIOBEKa; s

BO3MOXHOCTAMHU 310POBbA:
YMCHUEC ITPUMCHATE 3HAHUSA 00

METOJax IMMO3HaHUA BEHICCTB U

Hroro mo pazmeny 2
OBILEE
KOJIMYECTBO 34 5 5
YACOB I10
[NPOTPAMME
11 KUIIACC
KounuectBo yacos DJIEeKTPOHHbIE Cnmcoxk UTOroBbIX Cnoco0 oneHku
HaumenoBanue
Ne (uu¢pposbie) IIAHNPYEMbIX HTOIOBBIX
pas3fieioB u TeM Konrpoabublie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIC pe3yJbTaToB ¢ IIAHMPYeMBbIX
NpOrpamMmsbl padoThI padoThI
pecypcesl yYKa3aHHeM 3TaNoB UX pe3yJbTaToB
(¢popmupoBanus
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
CTpoeHHe aTOMOB. Bnanenue CI/ICTGMO}/I YcTHBIN ompoc,
i XAUMHUYECKHUX 3HaHuH, =TCCTUPOBAHUC,
[Tepnoanueckuit .
KoTopast BKitoyaeT: TCPMHHOIOIMICCKHH
3aKOH U UKTAHT
1.1 enromecka 3 OCHOBOIIOJIAraroIye '
uonyecKas .
P noHsTHs  (Xumudecknii | POBCPOIHBIC
cucreMa paboThI
JJIEMEHT, aToM, H30TOIl,
XUMHYECKHUX

S-, p-, 0- symexTpOHHBIE




anemenToB /l. U.
Meunpeneena

OopOUTa aTOMOB, HOH,
MOJICKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPHUIIATEIHHOCT
b, CTENEHb OKHUCICHUS,
MEPUOJIUYECKUN  3aKOH
. WN. Menngeneena,
pacKpbIBaTh CMBICIT
MEePUOJINYECKOT0 3aKOHA
. W. Mennaeneera u
JTEMOHCTPUPOBATh  €T0
CUCTEMAaTU3UPYIOIIYIO,
O0OBSACHUTEIIbHYIO "
MIPOTHOCTUYECKYIO
(yHxmmy;
XapaKTepU30BaTh
3JIEKTPOHHOE CTPOECHUE
aTOMOB XUMHUYECKHX
3JIEMEHTOB 14
MIEPUOJIOB
[Tepuonnueckon
CHUCTEMBl  XMUMHYECKUX
3JIEMEHTOB J1. n.
MeneneeBa, UCHONb3Ys
MOHATHSA  «S-, Pp-, d-
AJIEKTPOHHBIE
opouTanm,
«AHEpPreTUYeCKue
YPOBHU, OOBSACHSITH
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB




1.2

Crpoenue
BEIIIECTBA.
Mmuoroo6pasue
BEIIECTB

U HUX COEAUHEHHUU II0
nepuojiaM | rpynmnam

[Tepuonuueckoi
CHUCTEMBI  XMMHYECKHUX
3JIEMEHTOB . n.
MeHnpeneena;

XUMHYECKas CBSA3b
(xoBasieHTHAas!, HOHHAS,
MeTaJTn4ecKas,
BOJIOPOIHAS),
KpUCTAJUTMYECKast
peLIETKa, ONPENEIIATh
BaJICHTHOCTh U CTETICHb
OKHUCJICHUS
XUMHUYECKUX
3JIEMEHTOB B
COEIMHEHUSIX
Pa3JIMYHOTO COCTAaBa,
BUJ] XUMHYECKON CBSI3H
(xoBaJIeHTHAas!, HOHHAS,
MeTaJuTnJecKas,
BOJIOPOJHAs) B
COEIMHEHUSIX,, TUII
KPUCTAJTUYECKOM
PEETKA KOHKPETHOTO
BellecTBa (aTOMHas,
MOJICKYJISIpHAS,

VYcTHbIi onpoc,
TECTUPOBAHUE,
TEPMHUHOJIOTHYECKHIA
JIUKTaHT,
MIPOBEPOYHBIE
paboThI




WOHHAas,
MeTaJUTHIecKas),

1.3

XuUMHYECKHUE
peakuuu

THUIIBI XUMHWYCCKHUX
peakuui, pactBop,
3JEKTPOJIUTHI,
HE3JIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAS
qucconuanus,
OKHCIIUTEND,
BOCCTaHOBUTENb,
CKOPOCTh ~ XMMHYECKOM
pcaKkuuu, XUMHNYECKOEC
paBHOBECHE); TEOpUU U

3aKOHBI (Teopus
3JIEKTPOJIUTHYECKON
JICCOLMAINH, 3aKOH
COXpaHEeHUs MAaccChl
BEILIECTB, 3aKOH
COXpAaHEHUS u
MPEBPALICHUSI  SHEPTUU
npu XUMHWYCCKUX
peaKmusx), XapakTep
cpensl B BOJIHBIX
pacTBopax
HCOPTraHNYCCKUX
COCIUHECHMI;
KJIacCU(UIIUPOBATH

XUMUYECKUE PEAKITUH T10
pa3IUYHBIM  TPU3HAKAM
(umcny wm COCTaBYy
pearupymomux BeleCTB,

YceTHBIN onpoc,
TECTUPOBAHHUE,
TEPMHUHOJIOTUYECKU I
JUKTAHT,
IIPOBEPOYHBIE
paboTHI,
MpaKkTU4YecKast
paboTa, KOHTPOJIbHAS
pabora




TEIIOBOMY s dexTy
peakmuu,  U3MCHEHHIO
CTEIIeHEH OKHCJICHHS
DJICMCHTOB,
00paTUMOCTH peaKLuH,
YYacTHIO KaTaln3aTopa);
COCTABJISITh  yPAaBHECHHS
peakuuin pa3InYHBIX
THIIOB, IIOJIHBIC u
COKpalIEHHbIE
ypaBHEHUS peaKIuii
HOHHOTO oOMeHa,
YUUTBIBAsI YCJIOBHS, MPHU
KOTOPBIX O3TH PEaKIUuU
UIyT Ji(o) KOHIIA;
pacKpbIBaTh  CYIIHOCTh

OKHCITUTEIHHO-
BOCCTaHOBUTENBHBIX
peakiuii  TOCPenCTBOM
COCTaBIICHUS
3JIEKTPOHHOTO  OanaHca
ITUX peaKuuii;
co0Jro1aTh npaBujIa
MOJTb30BAHUS
XUMHUYECKON TMOCYIOH M
1a00paTOPHBIM
o0opynoBaHueEM, a
TaKKe paBuiIa
oOpareHus C
BEIIECTBAMHU B

COOTBCTCTBHUH C




MHCTPYKLUUAMU o

BBITTOJIHEHUIO
1a00paTOPHBIX
XUMHYECKUX  OTIBITOB;
IJIAHUPOBATH "
BBIMOJIHATh XUMHUYECKHUI
IKCIEPUMEHT
(paznoxeHue nepoxkcuaa
BO/IOpO/IA B
MPUCYTCTBUU
KaTajam3aropa,
oTpeiesieHue CpeIbI

pacTBOpOB  BELIECTB C
MIOMOIIBIO
YHUBEPCAILHOTO
WHAWKATOpa,  BIHMSIHUE
pa3nuyHBIX (PaKTOPOB Ha
CKOPOCTb  XMMHYECKOUN
peaxiuu, peakuun
HOHHOTO oOMeHa,
Ka4eCTBEHHBIC pEaKIuu
Ha cyibdar-, KapOoHaT-
U XJOpPUI-aHUOHBI, Ha

KaTHOH aAMMOHHS,
pereHue
SKCHEPUMEHTAIBHBIX
3aja4 o TeMaM
«MeTamibs u
«Hemerambi») B
COOTBETCTBUHU c

InpaBUJIaMHA TCXHUKHU




0e30macHOCTH npu

oOpareHuun C
BELIECTBAMHU u
1a00paTOpHBIM
o0opymoBaHueM,
MIPE/ICTaBIATh
PE3yNbTaThI
XUMHAYECKOTO
JKCHepuMeHTa B (opme
3anucu ypaBHEHUI
COOTBETCTBYIOIIUX
peakuuii u
(hopMyIHPOBATH BHIBOJIBI
Ha OCHOBE ITUX
PE3yNIbTaTOB;
Hroro mo paszneny 13
Pa3nea 2. Heopranunyeckasi xumust
WCTIOJH30BATh TECTHPOBAHUE,
XMMHUUYECKYIO0 CHMBOJIMKY — TEPMHHOJIOTHYECKH
21 MeTamss 6 11 COCTAaBJICHU A " IUKTAHT,
(opmyn  BemiectB M mpoBepouHbIe
YPaBHCHHIT XUMHYECKHX  paGorTsl,

peakuui,

MMpaKTUYICCKasA




CHCTEMaTUYECKYIO pabora,
Homenkiarypy (IUPAC)  konTponbHas
u TPUBHAIIBHBIC ~ paboTa, peleHne

Ha3BaHUA OTACIIIBbHBIX pacueTHBIX 3a71a4
HCOPraHN4YCCKUX

BellecTB (yrapHblii ras,

YTJIEKUCITBIN ras,
aMMHaK, rameéHas
HU3BECTD, HeraliéHas

U3BECTb, MUTHEBAS COJA,
NUpUT U Jpyrue);
yCTaHaBJIMBATh
MIPUHAIICKHOCTD
HEOPraHU4eCKUX
BEILIECTB 10 UX COCTaBY K
OIIPEACIEHHOMY
KJIacCy/TpyIme
COoeMHEHUl  (IpocThbIe
BEIlleCTBA — METAJLIBl U
HEMETaJlIbI, OKCH/IBI,
OCHOBAHHUsS,  KHUCIIOTEHI,
amQoTepHbIe
THJIPOKCUJIBI, COJIH);
XapaKTepu30BaTh
(omuchIBaTh) oOrurne
XUMHUYECKHE  CBOWCTBA
HEOPraHNYeCcKuX
BEIIECTB pa3IMYHBIX
KJIAaCCOB, TOJTBEPKIAThH
CYIIECTBOBaHUE
TeHETHYECKOM CBSI3U




MEXKITY
HEOpPraHUYECKUMHU
BEIIECTBAMH C IIOMOIIBIO
yYpaBHEHUH
COOTBETCTBYIOLIUX
XHMHYECKUX  PEaKIHil;
MPOBOJIUTH peakuuu,
MOJTBEPKIAI0IIIE
KaueCTBEHHBIM  COCTaB
Pa3IMYHBIX
HEOPraHUYECKUX
BEILIECTB, PACIIO3HABATH
ONBITHBIM MYTEM HOHBI,

NNPpUCYTCTBYIOIINC B
BOJHBIX pacTBOpax
HCOPraHN4YCCKUX
BC€IICCTB, IMPOBOAUTH
BBIYMCIICHUA C
HUCIIOJIb30BAHHNECM

MOHSTHS «MacCOBas OIS
BEILIECTBA B PacTBOPE»,
O00BEMHBIX OTHOILIEHHUH
ra3oB MNpU XUMHUYECKHUX
peakiusx, MaccChl
BEIleCTBA WIU 00BEMaA
ra3oB 1O M3BECTHOMY
KOJIMYECTBY  BEUIECTBA,
Macce WId  00BEMY
OJTHOTO M3 YYaCTBYIOIIUX
B pEaklUu BEUIECTB,
TEIIOBOTO apdexTa




2.2

HewmeTraiel

pcakuuu Ha OCHOBC

3aKOHOB COXpaHeHus
MaccChl BEILLECTB,
IIpEeBpaLICHUs 51

COXPAaHCHUS SHCPIrUuun;

HCII0JIB30BATh
XUMHUYECKYIO0 CUMBOJIUKY
JUIS COCTaBJICHUS
dopmyn  BemecTB U
YPaBHEHUH XUMHMYECKHUX
peaKuuit,
CUCTEMATUYECKYIO
Homenkiatypy (IUPAC)
u TPUBHAJIbHBIE
Ha3BaHUs OTJEJbHBIX
HEOpPraHUYECKUX
BelIeCcTB (yrapHblii ras,
YTIIEKUCIIBIN ras,
aMMHaK, rameéHas
U3BECTD, HerameHast
W3BECTh, MMUTHEBAS COJA,
MUPUT 51 Jpyrue);
yCTaHaBIIMBAaTh
MIPUHA/IIEKHOCTD
HEOpPraHUYECKUX
BELIECTB I10 UX COCTaBY K

VYcTHbIi onpoc,
TECTHPOBAHUE,
TEPMUHOJIOTHUECKUI
JKTAHT,
IIPOBEPOYHBIE
paboTHI,
IpaKTUYecKas
paboTa, KOHTPOJIbHAs
paborta, perieHue
pacyeTHBIX 33134




ONpeIEIEHHOMY
KJIacCy/TpyIIIe
COeUHEHUI  (TpocCThie
BEIIECTBA — METAJUIBl U
HEMETAJLIBI, OKCH/IBI,
OCHOBaHHUS,  KHCIIOTHI,
amdoTepHbIC
TUAPOKCHIBI, COJIN);
XapaKTepU30BaTh
(omHCHIBATH) obmue
XUMHYECKHE  CBOMCTBA
HEOPTaHHYECKUX
BEIIECTB Pa3IMYHBIX
KJIACCOB, TOJTBEPKIATh
CYILIIECTBOBAHHE
TEHETUYECKON CBSI3U
MEXTY
HEOpPraHUYECKUMU
BEIIECTBAMH C TIOMOIIIBIO
ypaBHEHUH
COOTBETCTBYIOIIUX
XUMHUYECKUX  PEaKIuii;
MIPOBOJUTH peaxiuu,
TTO/ITBEP K TAFOTITHE
Ka4eCTBEHHBIN  COCTaB
Pa3TUYHBIX
HEOPTaHHYECKUX
BEIECTB, pACIO3HABATh
OIBITHBIM ITYyTEM HOHBI,
MIPUCYTCTBYIOIINE B
BOJHBIX pacTBopax




HEOPraHUYECKHX
BEIIIECTB;
XapaKTepu30BaTh
XUMHUYECKHUE TPOIIECCHI,
Jexalnime B OCHOBE
MIPOMBIIIIJIEHHOTO
MOJTy4YEeHUS CcepHOH
KHUCJIOThI, aMMHaKa, a
TaKXe

c(OpPMHPOBAHHOCTh
MPEICTaBICHUN 00
o0mmx Hay4YHBIX
MIPUHIIAIIAX "
IKOJIOTUYECKUX
npodaeMax
XUMHAYECKOTO
MIPOU3BO/ICTBA;
MIPOBOJIUTH BBIUUCIICHUS
c UCMOJIb30BAHUEM

MOHSTHS «MacCOBas OIS
BEILIECTBA B PacTBOPE»,
O00BEMHBIX OTHOILIEHHUH
ra3oB MNpU XUMHUYECKHUX
peakiusx, MaccChl
BEIleCTBA WIU 00BEMaA
ra3oB 1O M3BECTHOMY
KOJIMYECTBY  BEUIECTBA,
Macce WId  00BEMY
OJTHOTO U3 YYaCTBYIOLTUX
B pEaklUu BEUIECTB,
TEIIOBOTO apdexTa




pcakuuu Ha OCHOBC

3aKOHOB COXpaHeHus
MaccChl BEILLECTB,
IIpEeBpaLICHUs 51

COXPAaHCHUS SHCPIrUuun;

2.3

CBs13b
HEOPTaHWYECKUX H
OpPTaHHYECKHUX
BEILIECTB

MpEJICTaBICHUNA: O
XUMHUYECKOU
COCTaBJIAIOLIEH
€CTECTBEHHO-HAy4YHOU
KapTUHBI MHpa, POJIHU
XUMHU B TO3HAHUHU
SIBJICHUM NPUPOJBI, B

(dbopMUpoBaHUU
MBILUIEHUS] U KYJIbTYpPbI
JIMYHOCTH, e€
(YyHKIIMOHATIBHOM
I'PaMOTHOCTH,
HE00X0AuMOMH ISt

peICHUA MMPAKTHYCCKUX
3aa4 M 3KOJIOTMYECKHU
000CHOBAHHOTO
OTHOLIEHHUS K CBOEMY
3I0POBBIO U NIPUPOTHOMN
cpene; WCIIOJb30BAThH
COOTBETCTBYIOIIINE

YcTHbIi onpoc,
TECTHPOBAHUE,
TEPMUHOJIOTMUECKUI
JIKTAHT,
IIPOBEPOYHBIE
paboTHI,
IpaKkTHYecKas
paboTa, KOHTPOJIbHAs
paborta, perieHue
pacyeTHBIX 33134




IOHATUSA IIPU ONMCAHUHU
HEOPraHUYECKUX
BELICCTB u ux
IIpEBpalCHUI

Hroro no pazueny 17

Paznen 3. Xumus v :Ku3Hb
Nwmets npeacTaBnenus: o - YCTHBIM omnpoc,
XUMHUYECKON TECTUPOBAHUE,
COCTAaBJISAIOIICH TEPMUHOJIOTHYECKUI
€CTECTBEHHO-HAYYHOU JIMKTAHT,
KapTuHel  MHpa, POJIH | mpoBepovHBIE
XUMHH B TO3HAHHM | paGoTp
SBJICHUW TPUPOABI, B
(hopmupoBaHUHU
MBIIIJICHUSI U KYJIbTYpPbI
JIMYHOCTH, e€
(YyHKIIMOHATIBHOM

3.1 XUMHUS U )KU3Hb 4 IPaMOTHOCTH,

HE00X0AuMOMH TUIS

peICHUA MMPAKTHYCCKUX
3aa4 M SKOJIOTMYECKHU
000CHOBAHHOTO
OTHOLIEHHUSI K CBOEMY
3I0POBBIO U IIPUPOJTHOMN
cpene;

MHPOBO33PEHYECKHUE
3HaHUS, JIGKAIMe B
OCHOBC IIOHUMAaHUA

IPUYNHHOCTHU n




CHUCTEMHOCTH
XUMHUYECKHUX  SIBJIICHUH,
(hakTosIOTHUECKHE
CBEIICHHUS O CBOICTBaX,
COCTaBe, TMOJYYCHUH U
6e30macHomM
HCIOJIb30BaHUU
BaOKHEUIINX
HEOPraHUYeCKUX
BEIIECTB B OBITYy H
MPaKTUYECKON
JeSTeILHOCTH YETIOBEKA;
KPUTUYECKH
aHAJIM3UPOBATH
XUMHYECKYIO
nHpopMaIuto,
MOJIy4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeacTBa
MacCOBOM
KOMMYHHUKAIIWH,
WnTepHer u apyrux);
coOro1aTh MpaBuiia
3KOJIOTUYECKH
11eJ1ec000pa3HOro
MOBEICHUS B OBITY U
TPYJIOBOH ESITEIHOCTU
B IIEJISIX COXPaHEHUS
CBOETO 3/I0POBBS U
OKpYy>Karoleu
MIPUPOJTHOM CPEJIbI,




OCO3HAaBaTh ONACHOCTh
BO3JICHCTBHS HA )KUBBIC
OpraHU3MBbI
ONpeIEeIEHHBIX BEILIECTB,
IIOHUMAsl CMBICI
nokazaresst [TIK,
MOSICHATH HA MIpUMeEpax
CIOCOOBI YMEHBIIICHHSI U
MPEAOTBPAILECHUS UX
BPETHOT'O BO3JICUCTBUSA
Ha OpraHu3M 4YeJIOBEKa;

Uroro no pazneny 4

OBLIEE KOJIMYECTBO

YACOB 11O 34 2
[TPOT'PAMME

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Konu4yecTBo yacoB DJICKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontposbusbie IIpakTuueckue
n/n Bcero u3y4eHusi  00pa3zoBaTe/bHbIC
padoTshI padoThI
pecypcesl
1 [Ipeamer opranndecKkoi XUMuH, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHs OpraHMYECKUX
2 coequHenuit A. M. Byrneposa, eé 1

OCHOBHBIC ITOJIOXKCHUA




[IpencraBnenue o kaaccuukanuu
OopraHn4eckux BemecTB. Homenkarypa

3 (cucremaTuveckas) U TPUBUAIbHBIC
Ha3BaHMsI OPraHUYECKHX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH P

5 Mertan u 3TaH — NpocTeuIIre
MPEACTaBUTENH AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA

7 DOTUJICH U TTPOINUIIEH — MPOCTEHIINe
MIPEACTaBUTENH AIKEHOB

8 [IpakTuueckas pabora Ne 1. «Ilonyyenue
ATHJIEHA U U3yYEHHUE €T0 CBOMCTBY
Anxanuensl. byraguen-1,3 u

9 MetunOyranuen-1,3. [lonydenue
CUHTETUYECKOIO KayuyyKa U pe3UHbI
AJKWHBI: COCTaB U OCOOEHHOCTH

10 CTPOEHUSI, TOMOJIOTUYECKHUM PS/I.
AneTniieH — npocTenInn
MPEJICTaBUTENb aJTKUHOB

11 Brrunciienus mo ypaBHEHHIO XUMHYECKON
peakiuu

12 Apenbl: 6eH301 ¥ TOyol. TOKCHYHOCTh
apeHoB

13 I'eneTnveckas CBsI3b yTi€BOOPOIOB,

NMpUHAJICI)KAIIUX K PA3JIMYHBIM KJIacCaM




[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHbIC HEPTIHBIC
ra3bl, He)Th U IPOYKTHI €€ repepaboTKu
[TpupogHbIe HICTOYHUKH YTIICBOJOPO/IOB:

15 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
rassl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

16 KontponsHas pabota no pasaeny
«YTII€BOIOPOABD)

17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo1. BonoponHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTIINKOIb
U TIHMLEPUH
@DeHOJI: CTPOEHUE MOJIEKYJIBI,

19 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

20 Anbnerupl: popmManbaerua u
areTanbJeruy. AueToH

21 OMHOOCHOBHBIE TIPE/IeNTbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAs

29 [IpakTuueckas padbora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi M OJIENHOBAsI KUCIIOTHI, KaK

23 MPEJCTaBUTENIN BBICIIUX KapOOHOBBIX
KHUCJIOT

24 MpITa Kak COJIM BBICIIAX KapOOHOBBIX

KHCJIOT, UX MOIOIICC JIelcTBHe




25

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

a¢upoB

26

27

28

XKupsl: THIPOIN3, MPUMEHEHHE,
OuoJIOrNYecKas poJib KHUPOB
VYTIIeBOIbI: COCTaB, KIacCU(UKAITHUS.
Baxueriue npencTaBuTeNu: ri0K03a,
¢bpyxTO3a, caxaposa

Kpaxman u 1e/uitoii03a Kak IpupoIHbIe
MTOJTUMEPBI

29

Kontposnbnas pabota mo pazaery
«Kucnopozacoaepsxamiue opraHn4eckue
coeauHeHus»/ Beepoccuiickas
poBepouHas paboTa

30

OOm1ast xapaKTEepUCTHKA
a30TCOAEPIKAIUX OPTaHUIECKUX
coenuHeHui / Beepoccuiickast
npoBepovHas pabora

31

32

33

AMWHBI: METHJIAMUH W aHUJINH

AMUHOKHCIIOTHI KaKk aM(pOTEepHbIE
OpPraHUYECKNE COETUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentumapl.
benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

OCHOBHbBIC IOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCAMHEHUN




OcHoBHBIC MCTOABI CHHTC3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DIIeKTpOHHAass KOHPUTYpaIus aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMECHTOB U X COCAUHCHUM
0 TPYIIAaM U Iepuoaam. 3HaueHue
MePUOUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J. MeHaeneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

eé BUBbI;, MCXaHU3MBI O6pa3OBaHI/IH
KOBAJICHTHOM CBS3H. BO,[[OpOI[HaH CBA3b

BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
Crenenb okucnenus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUIA.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMu4ecknux peaxiuii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XUMHYECKHUX PEAKLMIX

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DNEKTPOIUTHYECKAs JUCCOLUALM.
[Tonstie o0 BogopoaHoM mokasarene (pH)
pactBopa. Peakuuu noHHOTO OOMEHa.
I'maponus opraHnyeckux u
HEOpPraHMYECKUX BEIIECTB

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

KonrtponsHas pabota no pazaeny
«TeopeTnyeckue OCHOBBI XMMHUI

14

Mertamisl, UX MOJOKESHUE B
[Teprnonnueckoi cucTeMe XUMHUYECKUX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOeHUs aToMOB. O01IHe
dbuznyecKre CBOMCTBa METAIIIOB




15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUH METaIOB

16

17

18

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COSUHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMH4ecKre CBOMCTBA IIMHKA, JKeJIe3a H UX
COCIMHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Meramib»"

20

21

22

Hewmeraiibl, uX moJI0KCHUE B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPBI U
HUX COeIUHEHUU

23

XuMHu4ecKkue CBOMCTBa a3ota, ochopa u
UX COeIMHEHMH

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KpEMHUS
1 UX COEeTMHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeIMHEHUN




26

O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH 110
teMe «HemeTtamnabel». Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnsl"»

28

29

30

KonTtponbHas pabora mo Temam
«Mertamae u «HemeTamisiy»

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4cCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIICCTB

31

Poab xuMuu B obecrieueHuu
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBienust 06 0OIMMX HAYUHBIX
anHanax HpOMI)IIHJ'IeHHOFO nonyquI/m
Ba)KHEHIIINX BEIIECTB

33
34

Yenosek B MHPE BEHICCTB U MaTCpHUAIOB

XuMus U 310pPOBbLC UCJIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpa, POJM XUMHHU B MO3HAHUU
SABIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] MPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenne cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyra, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTD, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKelerT,
GyHKUMOHANbHAA  TpyMMa, paadKan,  HW30MEpUsi, HU30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, VYTJIEBOAOPOJAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrmeBopl, KHUpbI, OETKH), MOHOMED, TOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTpOeHHs opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IOJYYCHHMH U O€30mMacHOM
WCIIOJIb30BAHUM BAXXHEWUIIUX HEOPraHUYECKHMX U OPTaHMYeCKUX

BCIICCTB B 6BITy n HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

14

CdopMUpoBaHHOCTh yYMEHHUW BBISBISTH XapaKTepHbIE NPU3HAKU
MOHATUM,  YCTAHABIMBATh WX  B3aUMOCBSA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAILCHUN OPraHUYECKUX COCTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUHN UCTIOTIH30BATh XUMUYIECKYIO CHMBOIUKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMyT OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHUYECKUX  peaklUud, M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpPTaHWYECKUX BEIIECTB IJS WUIIOCTPAlMM WX XHUMHYECKOTO U

MIPOCTPAHCTBEHHOTO CTPOCHHUS




1.5

ChopMupoBaHHOCT YMEHHMH YCTaHABIMBATh MPUHAIIE)KHOCTD
W3YYEHHBIX OPraHMYECKHMX BEIIECTB II0 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHHH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEp)KAlllU€ COEIUHEHHsSI, BHICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JaBaTb UM Ha3BaHMUS 10 CUCTEMATUUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTATH BUIBI XUMHUYECKON CBS3H B

OpraHUYECKUX COCTMHECHUX (OJMHAPHBIC U KpaTHbBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHHs opraHnueckux BemecTB A.M. bytiepoBa miist o0bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI TNPHUBOAWTH TPUBUAIBHBIC HAa3BaHHSA
OTJICIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIHLEPUH, (eHon, dopManbiaerus, auneTaibleru,
MypaBbHHAas KHCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTEapHHOBAs KHCIIOTa, TIIOK03a, (PYKTO3a, Kpaxmall, MeJUII0JI03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE,
bu3HYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJIEHTJIUKOIb, TIUIEPHH, (DEHOJ, alleTalbJICTH/I,
MypaBbUHAsA U YKCYCHAasl KUCJIOTHI, TJIFOKO3a, KpaxMmal, HeJUTI0I03a,

AMHUHOYKCYCHas KI/ICJIOTa)

2.3

ChopMHPOBAaHHOCTH YMEHUS MILTIOCTPUPOBATH TEHETUUECKYIO CBSI3b
MEXJY THUINUYHBIMUA  MPEACTABUTEISIMU  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEIIECTB YpaBHEHUSIMU COOTBETCTBYIOIIUX

XUMUYECKHUX PEaKIUN C UCIIOIH30BAHUEM CTPYKTYPHBIX (popMyIt

2.4

CpopMUpoBaHHOCTb  YMEHHUSI  XapaKTepHU30BaTh  HCTOYHHKHU
YII€BOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN T'a3, YToJib), CIOCOObI
UX TepepaboOTKM W MPaKTHYECKOe MPHUMEHEHHE IPOJYyKTOB

nepepadoTKu

XUMHS U )KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUU BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOJIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMUYECKHUX SBJICHUN (HaOIIO/ICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HCIOJIh30BATh
CUCTEMHBIC XUMHUYECKUEC 3HAHUS I TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHU COONIOAATH TPAaBHIA ITOJTH30BAHUS
XUMHYECKOU TOCy/Ioi U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiIa OOPAIICHUs C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSMU

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHUYCCKUX OIIBITOB

ChopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIIEHA M H3Y4YEHHE €ro CBOMCTB,
KAueCTBEHHBIC PEAaKIUU OPraHMYECKHUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HArPEBAHMHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OC30TIACHOCTH IPU OOPAIEHUH C BEIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBAaHMEM; MPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUUH
COOTBETCTBYIOIIMX peakiuuii U (GOpMyIHpPOBATh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CdopMupoBaHHOCTb ~ YMEHHIl  HPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM TNPOJYKTa PEaKIMM IO HU3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyI0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTepHET 1 Apyrue)

3.6

ChopMHpPOBaHHOCT, YMEHHMM COOJIOATh TpaBUiIa SKOJOTHYECKH
1eJ1eco00pa3HOro MOBEACHHSI B OBITY M TPYIOBOM NEATEIHHOCTH B
HENIIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpOTHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
OTIpeNIeIEHHBIX OPTaHMYECKHUX BEIIECTB, TOHUMAs CMBICT ITOKa3aTels
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAIlMK), TIOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3m 4CJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHUYECKHH  DJJIEMEHT, aToM,
SIIEKTpOHHAss 000j04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHMTAIIN
aTOMOB, HWOH, MOJICEKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTD,
CTENEHb OKHUCJICHMUS, XMMHYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBI  00BEM, KPHUCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon J[.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XHUMHUH,
(haKTOJIOTMYECKUE CBEICHUS O CBOWCTBAaX, COCTaBe, IMOJYYCHUU H
0€30ITaCHOM UCIOJIb30BAaHUN BOKHEHIIIMX HEOPraHUYECKUX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMupoBaHHOCTh YMEHMI BBISBIATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBA3b W3YYEHHBIX MOHSITHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TPU OINKUCAHUM CTPOCHUS MU CBOMCTB HEOPTaHWYECKUX
BEILIECTB U MX MPEBpAIICHUH; BBISABIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSIMU JIPYrux
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAy4YHOT'O MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HAONIOJeHUEe, H3MEpEHHe, HKCIIEPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMupoBaHHOCTh YMEHHMM ONPENENATh BaJ€HTHOCTh U CTENEHb
OKHCJIEHUS XHMHMYECKHX DJJIEMEHTOB B COCIMHEHHSX PA3IMYHOIO
COCTaBa, BHMJ XHMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJlJIn4ecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEeIETKH KOHKPETHOIO BEIleCcTBa (aTOMHasl, MOJIEKYJIsIpHasi, HOHHas,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTb YMEHHI ONpPEAEATh XapaKTep Cpebl B BOIHBIX

pacTBOpax HCOPraHNUICCKUX COE€IUHEHUIN




1.6

1.7

ChopMupOBaHHOCTh YMEHHS  KIacCHU(DUUIUPOBATh XUMHUYECKHUE
peaKkuuu 10 pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY J(QeKTy peakiuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ JJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJnu3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHH COCTABJIATh YPAaBHCHHS peaKIui
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPALLIEHHBIE YPAaBHEHMUS DPEaKLUU
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMsSI, IPU KOTOPBIX ITH PEAKIMU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHUI MIPOBOAUTD peakuuu,
MIOATBEP K IAOIIUE KayeCTBEHHbIN COCTaB Pa3IUYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTH YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEILHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTHU

XUMHUYECKOHN peaklnu OT Pa3iNdHbIX (PaKTOPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMELICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCIMOCTH OT BHEIIIHETO BO3AECHCTBUS

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHu4vecKass XUuMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIca I[lepuognueckoro
3akona .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMaTU3HUPYIOLIYI0, OOBSICHUTENIBHYIO U  HPOTHOCTHYECKYIO
GbyHKITIN

ChopMupoBaHHOCT ~ YMEHMH  XapaKTepHU30BaThb  3JIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[lepmonnueckoit  cucreMbl  XUMHYecKuX  anemeHTtoB .M.
MeHnieneeBa, HCIONB3Ys MOHATHUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIIHY,
«QHEPreTUYeCcKre YPOBHUY», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAMHEHUH IO IEPUOJaM U
rpynmnaMm Ileprogudeckoil cucteMbl XMMUYECKUX 3neMeHToB J[.H.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XUMHMYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHbIX

KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC TeHEeTHYECKOM CBA3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/II\/JI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMupOBaHHOCTh YMEHHMH yCTaHABIMBATh TMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 110 UX COCTAaBY K OMNPECIEHHOMY KJIAacCy
(rpymme) coequHeHui (poCThie BEIIeCTBa — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYN BELIECTB W YpPaBHEHHH XMMHUYECKHX
peakuwii, cuctematnaeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIN ra3, aMMuak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPHKIATh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBKO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHSATH
XUMHAYECKHI SKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTaIN3aTOPa, ONpeIeNIeHIE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAJIBHOTO HHIUKATOPA, BIUSHHE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW peakIMH, PeaklMH HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylbdart-, KapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4
o reMam «MeTayutb» U «HemeTanss») B COOTBETCTBHH C IIPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
abopaTOpHBIM  00OPYNOBAaHMEM;  TPEICTABIATH  PE3YyJIbTATHI
XUMHAYECKOTO JKCIepuMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLINX peakuuil U (OpMyJIUpOBaTh BHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTH YMEHUH COOMIOAATh MpaBWIa I1OJb30BAHUS
XUMHUYECKOH MOoCy0oi M abopaTopHBIM 00OpYIOBaHHEM, a TaKKe
ImpaBujia 06paHICHI/I$I C B€IIECTBAMHU B COOTBETCTBUU C HHCTPYKIUAMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEpPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLJIEHHOTO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




06H_II/IX Hay4YHBIX TIpUHOUIIAX W  OKOJOTMYCCKUX HpO6HeMaX

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopmMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJU XUMHUHU B TO3HAHUU
SBJICHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIbHONW TIPaMOTHOCTH, HEOOXOIMUMOW st
pelIeHUsT TPAKTHYECKUX 3a/7ad U IKOJIIOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOJIHON cpesie

CdopmupoBaHHOCTE ~ yMEHUU KPUTHYECKH aHAJIM3UPOBaTh
XUMHAYECKYI0 HH(OpMaIio, MoaydaeMyr0 W3 Pa3HBIX HCTOYHUKOB

(cpeacTBa MaccoBOi KOMMYHHKAIUU, ceTh VIHTEpHET U IpyrHe)

ChopMupoBaHHOCTb yMEHHUI coOMIOaTh MpaBUiIa 3KOJIOTMYECKH
1eJ1eco00pa3HOr0 MOBEACHHUS B OBITY M TPYIOBOH NESTEIBHOCTH B
LEIAX COXPAHEHUs CBOEr0 3J0POBbs M OKPYKAKOIIEH NPUPOJHOU
Cpelsl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACNEHHBIX BEIIECTB, MOHMMAas cmblcn nokaszarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIIOCOOBI YMCHBIICHUS U NIPECAOTBPALICHUA UX

BpCIAHOIO BOSI[GﬁCTBH?[ Ha OpraHu3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIOJIb30BAHNUEM TOHATHUSl «MaccoBas JI0JI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPHU XUMHYECKHX PEaKIHIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YYACTBYIOUIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIHICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 TeopeTnyeckre OCHOBbI OPraHUYECKON XUMHUU
11 [Ipenmer opraHmyeckol XMMHUH: €€ BOSHUKHOBEHHE, PAa3BUTHUE W 3HAUYCHUE B IOJYYEHHHM HOBBIX BEIIECTB M MaTEPHUAJIOB.
' Teopus cTpoenus opraHndeckux coequHenuid A.M. byTiiepoBa, €€ OCHOBHbIE ITOJIOKEHUS
12 CrpykTypHble POpMyIIBI OpraHHYecKuX BemecTB. ['omMomnorus, n3omepus. XuMUUecKasi CBSI3b B OPraHUYECKUX COCTUHEHUIX
' — OJIMHApHBIE U KpaTHbIe cBs3H. [IpencraBnenue o KaaccuGpuKauu OpraHndecKux BEIIeCTB
13 Homenkiiarypa oprannueckux COeAMHEHUMN (CHCTeMaTH4ecKas) M TPUBHAJIbHBIC HA3BaHUS BAXKHEUIUX MPEACTaBUTEIICH
' KJIACCOB OPraHUYECKUX BEILECTB
2 VYrieBo10posl
21 AJIKaHBI: COCTAaB U CTPOCHHE, TOMOJIOTUYECKUH psif. MeTaH U 3TaH — MPOCTEHIIINE MPEICTABUTENN AIKAaHOB: (pU3HUecKue u
' XUMHUYECKHE CBOICTBA (PeaKkIuy 3aMEIIeHUs U TOPEHHUs ), HAXOXKIECHHE B IPUPOJIE, MOIyICHHUE U TIPUMEHEHUE
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psiji. DTUIICH U TPOIMUIICH — MPOCTEHIIIHE MPECTABUTENIN AIKEHOB: (PU3NYECKUE
2.2 U XUMHUYECKHE CBOWCTBA (pEakiMH TUIPUPOBAHUS, TaJOTEHUPOBAHUS, THUJpATAIlMH, OKHUCJICHHUS U TOJMMEPHU3AIIHH),
MOJyYCHUE U TPUMEHEHUE
53 Ankanuensl: OyraaueH-1,3 u metunOyTaauen-1,3: cTpoeHne, BaXXHEHIITNE XUMUUECKHE CBOMCTBA (peaKIlus OJIMMEPU3AIIIH ).
' [TonydyeHue CHHTETUYECKOTO KayuyKa U PE3UHBI
AJKWHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKHH Psifl. ANIETUIIEH — MPOCTEHIIIHI MTPEICTaBUTENh aJIKHHOB: COCTaB,
2.4 cTpoeHue, (HU3NYECKHe W XHUMHYECKHE CBOMCTBA (PEaKIMW THAPUPOBAHUS, TAJOTCHUPOBAHUWS, THApPATAIlUUA, TOPEHUs),
MOJyYCHUE U IPUMEHEHUE




2.5

2.6

Apensl. benzon: cocraB, cTpoeHHE, (QU3HUYECKHE M XMUMHYECKHE CBOWCTBA (pEaKIMM TaJOTEHUPOBAHUS W HHUTPOBAHWS),
moJiydeHue u nmpuMeHenue. Tomyour: cocras, cTpoeHue, (GU3NYecKue U XMMUUYECKHUE CBOMCTBA (PEaKIIUU TaIOTEHUPOBAHUS H
HUTPOBaHUS), IMOJyYeHHE U TMpuUMeHeHHe. TOKCHYHOCTh apeHoB. ['eHeTHyeckas CBS3b MEXAY YIVIEBOAOPOJAMHU,

IIpHUHaJIC)KAIIUMUA K pa3JIMYHbIM KJIacCaM

[TpupoHble MCTOYHHMKH YTIIEBOIOPONOB. [IpupoaHbIii Ta3 W momyTHble HeTsHbIE ra3el. HedTh M €€ MpoMCXOoXkKIAeHUE.
Crioco0Obl iepepaboTK HEPTHU: MEPErOHKA, KPEKUHT (TEPMUYECKUM, KaTaTUTHYECKUi), muposm3. [IpoaykTel nmepepaboTKu

He(TH, UX TPUMEHEHHE B POMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €r0 epepaboTKu

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNs

3.1

3.2

[IpenenbHble OJHOATOMHBIE CIMPTHL. METaHOJI U 3TaHOJ: CTPOCHHE, (PU3NYECKHME U XUMHUYECKHE CBOMCTBA (peakUuu C
aKTUBHBIMH METAJUIAMHU, TaJJOT€HOBOJOPOIaMH, TOPEHUE), IPUMEHEHUE. BoopoiHbIe CBSI3U MEX1y MOJEKYJIaMU CIUPTOB.
JlelicTBrEe METaHOJIa U TaHOJA HAa OPraHMU3M 4YeJI0BeKa. MHOroaTOMHbBIE CIUPTHI. DTWICHIVIMKOIb U TIULEPUH: CTPOEHUE,
¢usnyeckue M XUMHUYECKHE CBOIcTBa (B3aMMOCWCTBUE CO IIEJIOYHBIMU METaUIaMH, KauyeCTBEHHAs peakuus Ha

MHOT'OaTOMHBIC CHI/IpTLI). I[eﬁCTBHe Ha OpraHuv3M 4€JIOBCKaA. HpI/IMeHeHI/Ie TIMneprHa U STUJICHI TIMKOJIA

@deHoII: CTpOCHUE MOJIEKYITBI, (PU3NYECKHE U XUMHUYECKHe cBoicTBa. TokcnuHoCTh (heHOMNa. [Ipumenenune gpenomna

3.3

Anbaerupl M KeTOHbl. @OpMalIbJIETH/l, alleTaldbACTUA: CTPOCHUE, GPU3NYECKUE U XUMUYECKHE CBOMCTBA (PeaKUu OKHCIECHUS

1 BOCCTAHOBJICHHA, KAUCCTBCHHBIC peaKuI/m), IMOJIYYCHHUEC U TPUMCHCHUEC

3.4

3.5

3.6

OnHOOCHOBHBIE TIpe/ieNibHBIE KapOOHOBBIE KHCIOTHI. MypaBbMHAasT W YKCyCHash KHCIOTBI: CTpOeHUE, (U3HUYECKHue |
XUMHUYECKHE CBOWCTBAa (CBOWCTBa, OOIMME ISl KJacca KHCIOT, peakius ITepuuKanuu), MOJIyYeHHE W TNPUMEHEHHE.
CreapuHOBas ¥ OJIEHHOBASI KUCTIOTHI KaK MPEICTABUTENH BBICITUX KapPOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, UX MOOIIee JEHCTBUE

Crnoxuble >QHUpbl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uiaponu3 ciaoxHbeix 3¢upo. Kupel. ['maponus Kupos.
[Ipumenenne xupoB. buonornueckas posab KUPOB

VYrneBoabl: coctaB, Kiaccu(HKaAIUs yrieBogoB (MOHO-, AM- U MOJHcaxapuiabl). [JroKo3a — MpOCTEHIIN MOHOCAXapH/I:
0COOEHHOCTH CTPOEHHUS MOJIEKYINbI, (PU3HMUYECKHE M XHMHUYECKHE CBOWCTBa (B3ammojericTtBue ¢ ruapokcuaom meau(ll),

OKHCJIEHHE aMMHauHbIM pacTBopoM okcuia cepedpa(l), BoccraHOBIEHHE, OpOKEHUE TIIIOKO3bI), HAXO0XKJAEHUE B MPUPO/E,




pUMeHeHHe, Ouonorunyeckas posib. @orocunres. PpykTo3a Kak U30MeEp TIIOKO3bl. Kpaxmal U 1esuiroio3a Kak IpHpoIHbIe
nonumepbl. CTpoeHHe Kpaxmalia U Heuitoio3bl. Ou3znyeckre U XUMUYECKUE CBOWMCTBA Kpaxmalia (TUIpOJii3, KaueCTBEHHAs
peaKIus C HOJIOM)
4 A30TcoepIKalllie OPraHUYECKUEe COSTMHEHUS
41 AMUHOKHUCIOTHL Kak aM(pOTepHbIe OpraHuyeckue coeauHeHus. dusmueckue M XUMHUYECKHE CBONCTBA aMHUHOKHUCIOT (Ha
' npuMepe rauiuHa). buonornyeckoe 3HaueHne aMUHOKHUCIOT. [lenTuabt
49 benku kak mpupolHbIE BBICOKOMOJIEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpHYHAs M TPETUYHAs CTPYKTypa OEIKOB.
' XUMUYeCKUE CBOMCTBA OENKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIE PEAKIIMH Ha OCIKH
5 BricokoMoneKyIsipHbIE COETUHEHUS
OCHOBHbBIE MOHATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUW: MOHOMEp, MOJMMEpP, CTPYKTYpHOE 3BEHO, CTEIEHb
5.1 MOJIMMEPU3AIIMU, CPEaHsss MoJieKyasipHass macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCAUHEHUN —
MOJIMMEPU3AIUS Y TTOJIMKOHICHCALIHS
59 DKCIEepUMEHTAIBHBIE METOJbl HM3YUYEHHs] BEIIECTB M WX IMPEBPAIICHUI: O3HAKOMJICHHE C oOpa3liaMH MPUPOIHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAcC, KayuykoB. [lomyuyeHrne CHHTETUYECKOro KayuyyKa U Pe3UHbI
11 KIIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHUS
1 Teopernueckre OCHOBBI XUMHH
XuMudeckui asiemMeHT. AToMm. Sapo aroma, WM30TOMBI. DJIEKTPOHHAs 000J04YKa. DHEPreTUUeCKUEe YpPOBHHU, IMOIYpPOBHHU.
11 AToMHBIe OpOuTanu, S-, P-, d-agemenTrl. OCOOCHHOCTH pacmpee/eHHs JIEKTPOHOB IO OPOUTAIIM B aTOMax 3JCMEHTOB
MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB
12 [Tepnonnueckuii 3akoH u Ileprognyeckas cuctema xummueckux annemeHToB JI.M. MenneneeBa. CBs3b MEpPHOIMYECKOTO
' 3aKkoHa U Ilepuoanueckoil cUCTEMBI XUMUYECKUX 3eMeHTOB [[.M. MeHneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS aTOMOB.




3aKOHOMepHOCTI/I W3MEHCHHS CBOMCTB XMMUYECKUX DIIEMEHTOB U 06p33yeMBIX HMU MPOCTHIX U CIIOKHBIX BEHICCTB 110 I'pYyIIIIaM

" rICpuoaam. 3HaucHUE NEpUOANICCKOIro 3aKOHAa B pa3BUTHU HAYKU

CTpOCHI/Ie BCIICCTBA. XUMHUYECKas CBS3b. BI/II[BI XUMHYECKOM CBS3HU (KOBaJICHTHaH HCIIOJIsIpHad W IOJidpHasi, MOHHAasd,

1.3 MeTajuindyeckas). MOHbI: KaTHOHBI U aHUOHBI. MexaHU3Mbl 00pa30BaHMs KOBAJCHTHOW XWMHYECKOH CBA3M (OOMEHHBIM U
JIOHOPHO-aKLEeNTOpHbIH). Bogopoanas cBs3b
14 BaneHTHOCTB. DneKTpooTpuLaTeabHOCTh. CTENEHb OKUCICHUS
BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUA. 3aKOH ITOCTOSIHCTBA COCTAaBa BEUIECTBA. THIIbI KPUCTAINIMYECKUX
1.5 pEeIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTANIMYECKOW pemETKU. [loHATHE O OUCHEPCHBIX CHCTEMax.
HcrrnaHbIe M KOUIOMAHBIE pacTBOPLI. MaccoBas 10JIs BEleCTBa B pacTBOpe
1.6 Knaccudukanus Heopranmuecknx coenHeHni. HoMeHkaTypa HeopraHn4eckux BEIIECTB
17 Xumunueckas peakuus. Kiaccupukanys XuMu4ecKuX peakliiii B HEOPraHUYECKOM M OpraHMYeCKON XMMHUH. 3aKOH COXPaHEHUs
' MaccChl BELIECTB, 3aKOH COXPAHECHMS U MPEBPALLEHUS SHEPTUH NP XUMUYECKUX PEAKIUAX
1.8 CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB
19 OOpatuMmble peakiui. XuMuiyeckoe paBHoBecue. MakTopbl, BIUSIONINE HA COCTOSIHUE XMMHUYECKOTO paBHOBecHs. [IpuHuun
' Jle larense
1.10 OnexTponuTtnueckass auccouuanus. CuibHble M cialOble 3eKTpoiauThl. Cpeaa BOAHBIX PACTBOPOB BEILIECTB: KHCTas,
' HeWTpanbHasi, enoyHas. Peakuimu noHHOro ooOMeHa
111 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU
2 Heoprannueckass Xxumus
Hewmerannsl. [Tonoxxenue Hemeramnos B [lepuonuueckoil cucreme xumuueckux snementoB .M. MenaeneeBa u 0COO€HHOCTH
2.1 CTpoeHus1 aTOMOB. PHU3MUECKUE CBOIICTBa HEMETAIIOB. AJIIOTPOIUS HEMETAJUIOB (Ha IpUMepe KUCIIopoia, cepbl, pocdopa u

yriieposia)




XUMHUYECKUE CBOICTBA BAXKHEHIIINX HEMETAJIOB (TaJIOTeHOB, CEpPhI, a30Ta, (ocdopa, yriaepoa 1 KpEMHHUS) U UX COSAMHEHUI

2.2 (OKCHOB, KHUCJIOPOACOJAECPKALIUX KUCIOT, BOJOPOIHBIX coeAuHeHui). [IpumeHeHne BaKHEWIIMX HEMETANIOB U HX
COCIMHEHUN
Mertamibl. [lonoxxenne mertamuioB B Ilepuonmueckoit cucreme xumuueckux snemeHToB .M. MenneneeBa. OcobeHHoCTH
2.3 CTPOCHHsI DJICKTPOHHBIX 000J0YeK aToMoB MeTauioB. OOmme ¢usmdyeckue cpoiicTBa MeTauioB. CIUTaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HANIPSKEHUI METaJJIOB
94 XHUMHYECKUE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPUM, KU, KAJIBIMI, MAarHUH, aTFOMUHUHN, ITMHK, XPOM, JKEJIe30, MEJb) U
' ux coequHeHni. OOIIMe CrIocOOBI MOydeHUs MeTAIIOB. [I[piMeHeHHE METAIIOB B OBITY M TEXHUKE
2.5 I'eneTnyeckas cBsi3b HEOPraHUUECKHUX BEIIECTB, MPUHAUICIKAIUX K PA3IUYHBIM KJIaccaM
3 XuMMS U )KU3HDb
31 Ponp xuMun B oGecriedeHun 3KOJIOTUUECKON, IHEPTreTUIECKON U MUIIEBON 0€30MacCHOCTH, pa3BUTHH MeaulluHbI. [loHaTHe o
' HAy4YHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUN
[IpencraBnenuss 06 0OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO TMOJyYeHUs] BaXKHEUIIMX BeIIeCTB. YeIOBEK B MHpE
3.2 BEII[ECTB U MATEPUAJIOB: BAKHEHIIINE CTPOUTEIILHBIE MAaTEPHAIIbl, KOHCTPYKIIMOHHBIE MaT€pUaibl, KPACKH, CTEKJI0, KEPAMHKa,
MaTepuaibl s AIEKTPOHUKH, HAHOMAaTepuaibl, OpraHudecKiue 1 MUHEpallbHbIE YA00peHus
33 XuMUS 1 3J0pPOBBE YETOBEKA: MPaBUIIa HCIIOIH30BAHMS JIEKApPCTBEHHBIX MPENapaToB, MpaBuiia 0€30MacHOr0 UCTIOIb30BaHUS

npemnaparoB OBITOBOI XMMUH B MMOBCEAHEBHOM KU3HU




