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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapTe COO, ¢ yuérom Konrnenuu npemnogaBanus yaeoOHOTO
npeaMeTa «XMMHUs» B 00pa3oBaTelbHbIX opranuzaunusix Poccuiickoit denepanuu,
peanu3ylonmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3zputusa BocnuTanus B Poccuiickorn denepanuu Ha nepuop 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPENEIICHUIO
oOmieil ctpareruu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuenrtyanbuble nonoxenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITYCKHUKAMU
o011e00pa3oBaTeabHON  OpraHU3aluy, SBISIETCS HEOThEMIIEMOM YacThiO HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHMS 3aKOHOB MPUPObI, (OPMUPOBAHUS MUPOBO33PEHMSI U 001IEH KYIbTYPhI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO
U TIpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUUxcsl Ha
YPOBHE CpeITHET0 00111eT0 00pa30BaHUs CPEICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TIOCTPOEHHE KOTOPOTO OINPEIECIEHBI B NPOTpaMME IO XMUMHH C
y4€ToM crenu@uKd HayKu XUMHUM, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepUalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEro oOIIero
oOpazoBanust B Poccuiickoit deneparuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyro posib B
COBPEMEHHOW IMBMIIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIJICHUS, B
CO3J[aHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIeM MHUpE KaK O €IMHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSMH MPUMEHEHHUS.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMu, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHA Ha pEIIEHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKECHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsitomiuMu ~ ripeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas M HeopraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHUYECKOW XMMHH (C BKIIFOUCHUEM 3HAHUU U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYECHUH
npeaMera 00ecnedyuBaeT BO3MOYKHOCTb PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuveckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XHMMHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 ydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsX. Tak, B Kypce OPraHMYECKOM XHWMHHM BEIIECTBa
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJCTaBICHUN 0 CTpoeHHH BeriecTB. CBeeHus 00 M3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTMUECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl M3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuveckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKXKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUs 0ToHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COZIep KaHMs, UMEIOIMUMA KYJbTYPOJIOTHYECKUN W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKON JIEATETbHOCTH YeIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICITHBATH HHPOPMAITHIO ¥ PUMEHSATH €€ /ISl IOTIOJTHEHUS 3HAHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U DKCIIEPUMEHTAIBHBIX UCCIIEIOBATEIBCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YYCHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHWYECKOTO M OPTAaHMYECKOTO MUPa, 0OYCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U pEIICHUsS TMPOTUBOPEUYUN MEXIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEANOCHUTKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX MPoOeM, a
Tak)ke Mpo0JeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemeHus 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMUATU3AIMH
OOy4YaromMXcsi MPUHITHIE MPOTPAaMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
COIepKaHUsI H TIOCTPOSHUS TIpeaAMeTa MpeayCMaTpuBarOT (GopMupoBaHUE
YHUBEPCATBHBIX YUCOHBIX ACHUCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TOUCKa, aHaimM3a U 00paboTKu
uHhoOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JICSITCIBHOCTH, 3aHMMAIONIEH Ba)XKHOE MECTO B IIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK ¥ Ha YPOBHE cpeHero odiero oopa3oBaHus, P OTNPEICICHUH
COJIep KATeIbHON XapaKTePUCTUKHU IIeJIed W3Y4YeHHUs TpeIMeTa HalpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAyKM Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOU
JESATEeITLHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K ONPEIACICHUIO LIEJEH W3y4YEeHUs
MpEeIMETa SIBJISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMs TJIABHBIMHM LIEJSIMH HM3YyYEHHs] IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

o (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATLCA B MHUPE BEHIECTB U XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XUMHUYECKOTO JKCIIEPUMEHTa, COOJIOACHUEM IpPaBUII
0e30MacHOro o0paIieHus ¢ BeIIeCTBAMH.

Hapsay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeMETa B MPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroass B
IPENoAABaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS NPEANOYTEHHE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusl OOy4YeHHs, OpPUEHTUPOBAHHOW HAa  MOATOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTEIbHON OpraHu3aliy, BIAJICIOIIETO HE HabOpoM
3HaHUH, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHUSIMU
aAKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOMN KU3HH JUJISl PELLICHHUS
NPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM NpU U3yYE€HUH TIPeIMETa « XUMUS» JOMUHUPYIOIIEE 3HAUECHUE
NpUOOPETAIOT TAKUE LIETHU U 33J]a4H, KaK:

ajanrtanus 0O0y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTyallUsiX, CB3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHUs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQPOpMAIHH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI OTbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B INO3HAHWM XHMHH, a TaKXKe JUIsl OLEHKH C IO3HIHMA 3KOJOTUYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJI0BEKa U IPUPOJHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEeHHbIC MH()OPMAIIMOHHBIC TEXHOJOTUH I TMOMCKA W aHaln3a y4eOHOU u
HAYYHO-TTOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IJIAHUPOBAHUU U TIPOBEACHUM XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEIICHUU TI00ANBbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOJIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBIICHUSIMHU.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS MNPEAMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOM obsacTu «EcrecTBeHHO-Hay4YHbIE
pEIMETHD.

OO111ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0230BOM YpPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kmacce — 34 yaca (1 gac B Heziento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTPOECHHS OPraHUYECKHX
coenquHeHnit A. M. Bytneposa, e€ ocHOBHbIE N0J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpraHUYECKUX COEIUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1acCU(pUKALMKU OpraHuyeckux BeuiecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYECKUX BEIIECTB U MaTepUajaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHUEe, OOyTIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MertaH W 3TaH —
NpOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMellleHUuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
IPOCTEUIINE NPEICTABUTENN QJIKEHOB: (DU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lomydeHne CHUHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMPOCTEHIINNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3HUYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsSI U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMmMuueckue  ceolcmea  (peakyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeHnerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckast CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAJIEKAIIUMHA K Pa3IHMYHbIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTalUTUYECKUN), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHUE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTANbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJICHUE MPAKTUYECKON PabOThI: MOMyUYeHHUE ITUIICHA U U3YUCHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB WJIA MTPOYKTOB PEAKLIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJoreHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBsI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [/[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHasi Peakilds Ha MHOTOAaTOMHBIE CrHpThI). [leiicTBue Ha
opraHu3M 4enoBeka. [[pumeHeHre rimuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpneruibl U Kemouwvl. DopMmanbleru, aneTanbAETUN:  CTPOECHUE,
¢uznyecKkue U XMMHUYECKHE CBOMICTBa (peaklMM OKHCIEHUS U BOCCTAHOBJICHUS,
KAueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MPEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepuduKanun), moaydeHue u npumenenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHBIX 2hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupo. buonornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKanus  YriieBoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['oko3a — npocTemmii MoHOcaxapua: 0COOCHHOCTH CTPOSHUS




MOJIEKYJIbI, (PU3UIECKHE U XUMHUYECKHE CBOWCTBA (B3aMMOICHCTBHE C THAPOKCHIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’KeHHE TIIIOKO3BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak OpupoAHbie noauMepbl. CTpoeHHE Kpaxmania U
neoao3bl.  dusnueckue W XUMHUYECKHME CBOMCTBA Kpaxmayia (THAPOIH3,
KaueCTBEHHAsI PEAKIIUSI C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE HTaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKUCICHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(Il), B3aumopeicTBHE Kpaxmalla € HOJIOM),
MPOBEICHNE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienydss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIIUH).

A30TcoziepKalllie OPraHun4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aMm(OTepHbIE OpraHnyeckue coeAuHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYIISIpHBbIE coeauHeHus. [lepBuunas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTKH.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
HAOJIOZICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATYpalus OCIKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeINHEHNSI

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPETHSSI MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEJUHEHHN —
MOJIMMEPHU3ALMS U TTOJIMKOHEHCAIIHS.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIleHUN:
O3HAaKOMJICHUE C 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPraHUYECKOW XUMHUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-



HAYYHBIX TIOHATUN, TaK U TOHATUMN, SBJSIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATHUSA: SIBICHUE, HAYYHBINH (akT, TUIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KiaccuuKanus, NepruoJUIHOCTh, HAOIIOIEHHE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSTHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

Bbuonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTe3, OMOJIOTMYECKH AaKTHBHbBIC BellecTBa (OEJKH, YII€BOABI, JKHUPHI,
bepMeHThI).

['eorpadus: MuHEpanbl, TOPHBIE MOPOJBI, TIOJE3HbIE UCKOTIAeMbIe, TOTLTUBO,
PECYpPCBHI.

TexHosnorus: mNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHMTAHUA,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETHYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUUeCcKre YpOBHH, TOJAYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl JEKTPOHOB MO0 OpOUTAISIM B aTomax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOJOB. DINEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

[lepronnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepuoaWyYecKoro 3akoHa W llepumoandeckoidl cuctembl
xumuueckux aneMeHToB [[. 1. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHWMHMUYECKHX JJEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TpyINaM H MepUOIaM.
3Ha4YeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsl, MOHHAs, METaJIm4yeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bogopomnas cBs3b. BaneHTHOCTb. DIEKTPOOTPUIIATEIHLHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEMHEHUM. Howmenxknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kmaccupukanmmss XUMHYECKHMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xuMH4deckoro pasHosecus. [Ipunnnn Jle [larense.

Dnektponutuyeckas auccounanus. CuiapHble U cinalble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XuMUYeckux 3aeMeHToB Jl. 1.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEUIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIECTB
C IOMOILBIO YHUBEPCAILHOTO HUHMKATOPA, PEAKIIM HOHHOTO 0OMEHa), MPOBEACHHUE
IpaKTUYECKON paboThl « BiusiHME pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUWi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIBb30BAHUEM MTOHATHS «MACCOBast JOJIA
BEILIECTBAY.

Heoprannyeckas xumus

Hemeranmnel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpOoa, cephl, hochopa u yriaepoaa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuogmyeckont cucreMe XMMHYECKHUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 00O0JIOYEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBoricTBa MeTauioB. CriaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAIIPSYKEHUN METAJUIOB.



XUMUYECKUE CBOMCTBA Ba)KHEWINMX METANIOB (HATPUM, KaJWil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue crocoObl momyueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
M3YUYEHHE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAIOB, PEIICHUE
OKCIIEPUMEHTAJIBLHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHUS C PACcTBOpaMU
KHUCJIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaun.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILLIECTB UMEECT NPUMECH.

XHUMUA U KU3Hb

Ponp xuMuu B 00ECIEUEHUM KOJOTUYECKOM, SHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYCHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATECPUANIOB: BAXKHEHIINE CTPOUTEIIBHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuajbl, KpPacCKHh, CTEKIO, KepaMHKa,
MaTepuanbl s 3JEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 30POBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIL30BAHUS MTPENapaToB OLITOBOM XUMHUH B
ITIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCcKol XuMuM B 11 Kjacce OCylIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYyYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupuKalus, TI[epPUOJUIYHOCTh, HaOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHNE, U3MEPEHUE, SABJICHHUE.

@dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3WYECKUE BEIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: knerka, opraHu3M, SKocHCTema, Owocdepa, wMakpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

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

TexHoOrHsI: XUMUYECKash MPOMBIIUICHHOCTh, METAJUTYpPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIIICBAs
IPOMBINIICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepPHAIIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCS TMPOrpaMM CpelHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMK K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarolIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUS MpeAMeTa «XHMHSI» JTOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMAMM U TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpoIeccaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
oOy4Jaronmxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE IEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COIMAIBbHBIX HOpPMax U MpaBUaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHNH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEeHTBI IPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH,

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHUH U ITOCIIEIYIOLIEM aHAIN3E
uH(pOpPMaIIMU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

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

4) popMmupoBaHus KyJbTyPbI 310POBbSI:

NOHMMaHHs LEHHOCTEH 300pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMYy U
IICUXUYECKOMY 370pPOBBIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpaleHusi C BeHleCTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIIHUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUNA W HENPUSITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JpPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE B PEIICHHH NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUUYECKOMY HM3YYEHHIO MPOPECCHil pa3TuYHOrO pojaa, B TOM
YUCJIE HA OCHOBE NTPUMEHEHUS TPEAMETHBIX 3HAHUU 10 XUMUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ysbTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peau3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

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

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPELBI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH JJIs
pELIEHHs BOIIPOCOB PALlMOHAIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOAHON Cpele, YMEHHsSI IPOrHO3UPOBATH HEOIATOMPUSTHBIE SKOJOTUYECKUE
ITOCJEACTBUSA NPEANIPUHAMAEMBIX IEUCTBUN U MPEAOTBPAIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOrMYECKOI0 MBILIICHUS, S9KOJIOTHYECKON KYJIBTYpHI,
OIbITa NEeATEIIBHOCTH JKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEIbHOW, KOMMYHHMKATHBHOM M COLHMAIBHOU
IIPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON PAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY)KarolleM MHUpE Kak O €AMHCTBE NMPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJii  COBPEMEHHOMH
LBWIN3ALMK: B €€ T'YMaHUCTUYECKON HAIIPABICHHOCTH U BaXKHOU POJIA B CO3JaHUNU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, NMUIIEBOU U
HKOJIOTHYECKON 0€30IacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCIICITHOTO TPYZa U IKOJIOTUYECKH KOM(POPTHOM KMU3HU KaXKAO0T0 YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh
NOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



MPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XMMUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN 1EATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HUIO HOBBIX 3HAHMH 1O XHMHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITENIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIro IMpeamMeTa «XUMHUs Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE 11 (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpa)Karoluue
IEJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOIOB TO3HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
IpoIiece, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaJIbHbIC Y4eOHbIC NIeWCTBHS (TO3HABATEIbHbIC, KOMMYHHKATHUBHBIE,

pEryJIATHUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
TPaMOTHOCTH M COITUATTbHOM KOMIIETCHITMN 00yYarOIINXCSI;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIE YYCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Osjaaaenue YHUBEPCAIbHbIMH Y4eOHBIMU NMo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesiATh LENH JEeITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTH C TOCTABICHHBIMU 1EISIMU;

MCIMOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHITHUH M YCTAHABJIMBATH WX B3aHMMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE MOHSTHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWUS W KPUTEpUH IS  KIacCH(PUKAMKM BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BBIBOJIbI U 3aKIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— MPU pPEIICHUU Y4eOHBIX MO3HABATENBHBIX U MPAKTHUUYECKUX 3a]ad, MPUMEHSTH
Ha3BaHHbBIC MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
peaKLnii;

dbopMyIMpOBaThH 1EJIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DPOPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUSA W IPOBEIACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBIISITE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHMUSI.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl UHTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (opM
MpEACTaBIICHHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



(dbopMynpoBaTh 3aMpochl U MPUMEHATh Pa3IUYHBIC METOMABI MPHU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHA YYEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIuen: NMPUMEHITh MEXIpeaMeTHble ((pU3ndeckue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W  MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJAa€MOI TeMbI B XOJ€ JMajiora u/uiu
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  MPEAIIOKEHUS
OTHOCHTEIFHO BHITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON IESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM MPYU BBINOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
Xo7ie 00CyX/1eHNs 1 OOMEHa MHEHUSMH.

OBi1aieHHe YHUBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, ONpenesnsis €€ Leau M 3aJauyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENAOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b (}EeKTUBHBIN CMOCO0 MX peHieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBIISTH CAMOKOHTPOJIb CBOEH JESATENHHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OpMHUpPOBAaHMU MBIIUIEHUS W KYJIbTYPHl JUYHOCTH, €€ (YHKIUOHAIHLHOU
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIECHUS] MPAKTUYECKHUX 3a/1ad U AKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHUS (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GPyHKIIMOHAIbHAS TPYIIa, pauKal,
MU30MEPHS], ©30MEPBL, TOMOJIOTMYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. bytinepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JeXallke B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€30MacCHOM HCIIOJIb30BAaHUM BAXXHEUIIMX OPraHUYECKHMX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCTb YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPAICHUN OPTaHUYECKUX COCTMHEHN;

c(OPMHPOBAHHOCTh YMEHHI HCIOIb30BaTh XHUMHYECKYI0 CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHON)
dbopMynl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBATh MOJEIM MOJIEKYJ] OpPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJJIEKHOCTh HM3YyYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CoeluHEHUN (YrIeBOJOpOMbl, KHUCIOPOJ U a30TCojAepiKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknarype (IUPAC), a Takke NpUBOIUTH TpPUBHAIIbHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIECH, MPONWIEH, alleTUJIEH,
ATWJICHTJIMKOJb, TJIUUEPUH, (EHOJ, (popmanblaerus, aueTanbIeruj, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAs KMCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpTraHUYECKUX COCTMHEHUAX (OMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHUS NPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIEeCTB (METaH, dTaH, STWICH, MPONWJICH, alleTUIICH, OyTaaueH- 1,3,
MeTuI0yTaaueH-1,3, 0eH3051, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
alleTaNbIeTU I, MypaBbUHAsl U YKCYCHAsl KMCIIOThI, TJII0K03a, KpaxmaJl, 1eJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUUYECKHX PEAKIUH C WCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbsl (HE(DTh, MPUPOIHBIN Ia3, Yrodib), CIOCOOBI UX MEPEPaOdOTKH U MPAKTHIECKOE
IPUMEHEHUE TTPOYKTOB TIEPEePadOTKH;

c(OPMHPOBAHHOCT, YMEHHWW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IaTh MPaBUIIA MOJIb30BAHUS XUMHUECKON
MOCYJIOM W JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs: C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITOJHEHHUIO JT1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH TUTAHWPOBATh U BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €r0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CTKOB MTPU HArPEBAHWH, IIBETHBIC PEAKIIMKA OCITKOB) B COOTBETCTBUU
C TpaBWJaMW TEXHHUKH OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alHuCH ypPaBHEHUN COOTBETCTBYIOUIUX pEaKIUid U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TONy4aeMyK0 U3 pa3HBIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COONIIONATh  TIpaBWja  DKOJOTUYECKHU
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEJIAX
COXpaHEHHUSI CBOETO 3JI0POBBS M OKPYKAIOIICH MPUPOTHON CpeIbl, OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokazatens [IJIK, moscHsAT, Ha mpumepax CHocoObI
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENbIX M CHAa0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpPMUPOBAHHOCTh  TPEJCTABICHUM: O XUMHYECKOM  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370pPOBBIO U IIPUPOTHOM Cpelie;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararoIue MOHATUS (XMMHYECKHH B3JEMEHT, aToM, M30ToIl, s-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAs, METAITMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiMu, XUMHUUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TeOpus
AIEKTPOJUTUYECKON auccolmannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpAICHUs] SHEPTUU
MPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHUN SI3bIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JEKallle B OCHOBE MOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUYECCKOM NESITEILHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U WX MPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cuctematnyeckyro HomeHknaTypy (IUPAC) u TpuBranpHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BeIlIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Tra3, aMMHakK, Tamic¢Has
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKAasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJIEKYJIApHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MIPUHAJIEKHOCTh
HEOPraHUYECKUX BEILIECTB IO HX COCTaBY K OIpeneaEHHOMY KIAcCy/TpyIine
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOAMYECKOro 3aKkoHa [l.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snemeHToB JI. M. MenpaeneeBa, uMcnonb3yss MHOHATUA «S-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH
M3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckon cuctemsl XuMu4yeckux 35eMeHToB /1. 1. Meneneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPKAATh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXJY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
s dexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peakiiy, y4acTHIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISITh YPAaBHEHUSI PEAKIUN Pa3IUYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHbI COCTaB PAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pAaclo3HaBaTh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;



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

c(hOpMHUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHUsSI CEPHOM KHCIIOThI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTh NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOJIeMaX XMMHUYECKOTO MPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUYMCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas 10J1s BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIIEHUI ra30B MpU
XUMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA WM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEULIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAaHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAoi M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuia OOpallleHus C
BEI[ECTBAMU B COOTBETCTBHM C MHCTPYKIIMSAMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHUE IMEePOKCHUIA BOAOPOJAA B NPUCYTCTBUU KaTaJIM3aTOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIINUu,
peaklud MOHHOTrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CynbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMam «Metaiey U «Hemeramib») B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIIMX PEAKIUi U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YIBTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU aAHAIM3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 Ppa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaIuu, THTepHEeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TpaBUjia  AKOJOTHYECKHU
1EeJIeCO00pa3HOro0 TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHUCTBHS HA )KMBBIE OPTAHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokaszarens [I/JIK, mosicHATh Ha mnpuMepax CHOCOOBbl YMEHBIIECHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4ecKOi XUMHUH
[Tpeamer opranndeckoit xumuu. Teopus
1.1 CTPOCHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHble YTI€BOAOPOABI — aJKAHbI 2
59 HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, 6 |
aJIKaIMEHBbI, ATIKUHBI
2.3 ApoMaTu4ecKue yriieBoAa0pOIbl 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAuHeHUs
3.1 Cruptel. ®enon 3
19 Anpnernasl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢upbl
3.3 YrneBoibl 3 2




Hroro no pazneny 13
Pasnen 4. A3oTcoaep:kaiye opranHudecKne coeIMHeHUus

4.1 AwmunBl. AMUHOKHCIIOTEL. beiku 3
Uroro no pazaeny 3
Pa3zneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccer. Kayuyku. Bomokna 2
Wroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbIe
Ne i/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Teopernyeckue 0CHOBbI XMMHMH
Ctpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
' BEIIIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Wroro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Metanmst 6 1
2.2 Hemeramnsl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHMYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro o pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4ecKor XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coequHenunit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU A

[IpencraBnenue o KiraccupuKauu
opranuyeckux BeuiectB. Homenknatypa
(cucremaTuveckasi) ¥ TPUBUAIHHBIC
Ha3BaHUS OPTaHUYECKHUX BEIECTB

AIKaHBI: cOCTaB U CTpPOCHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUjeH u IMPOIUJICH — HpOCTGfIH.IPIC
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilonyyenue
ITUJICHA U U3y4EHUE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunOyranuen-1,3. [onydenue
CUHTETUYECKOTO KaydyKa U PE3UHBI




AJNKHUHBIL: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSIL.

10 N
AneTuieH — MpocTenIni
IIPEICTaBUTEIND AJIKUHOB

1 Brruncnenus no ypaBHEHUIO XUMHYECKOM
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
[IpupoaHbie HCTOYHUKH YTIIEBOJAOPOIOB:

15 MPUPOIHBIN ra3 U NOMyTHBIE HEPTSIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaery
«YTneBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

13 MHOroaTroMHsbl€ CIUPTHI: TUIICHTIIMKOJIb
U TIULEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢bu3nuecKkre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

20 Anpaeruabl: GopManbaerua u

areTanbaerug. AeToH




21

22

OAHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas
[IpakTrueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaH M OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCJIOT

24

25

26

MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHIE

CnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

Kupsr: runponus, NpuMEeHEHHE,
OuoJsornueckas pojb >KHUPOB

27

28

29

30

VYTieBobsl: COCTaB, KiIaccuuKanus.
Baxnerime npencraBuTeNnu: riroKo3a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOIHBIC
MOJIMMEPBI

KonTponbHas pabota no pazaeny
«Kucnopoacoaep:xaiiue opraHnyecKue
coenuHeHus»/ Beepoccuiickast
MpoBepoyHas pabora

OO6mrast XxapakTeprucTruKa
a30TCOAEPIKAIIUX OPTaHUIECKUX
coeauHenuii / Beepoccuiickas
npoBepovHas pabora

31

AMWHEBI: METHJIAMUH W aHWUJINH




AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYECKUE COCANHEHUS, UX

32 ouonornyeckoe 3Hauenue. [lentunsl.

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS

33 OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcCHOBHEBIE MCTOABI CUHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COEMHEHUH.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJubnubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHas KOH(UTYpaLnsi aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XMMu4decKkux annemeHToB /1. U.
MemneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XHUMHYECKHX DJIEMEHTOB U MX COEIUHEHUN
[0 FpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumudeckux anemenToB [[.11. MenieneeBa
B Pa3BUTHHU HAyKH

CrpoeHue BeniecTBa. XuMU4ecKas CBs3b,
e€ BU/Ibl; MEXaHHU3MbI 00pa30BaHMs
KOBAJICHTHOM CBA3U. BopopoHas CBsA3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.

HctuHHBIEC M KOJUIOUIHBIE pacCTBOPHI.
MaccoBas m0J1s BeIleCTBa B pacTBOpC




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas CBsI3b HEOPTrAHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanmst XaMUYeCKuX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS SHEPTUU NIPU
XUMHUYECKHUX PEAKLMSIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue

pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DNEeKTPOINTHYECKAs TUCCOLMALIHSL.
[TonsiTue o Bonopoanom nokasatesne (pH)
pactBopa. Peakunm nonnoro oomeHa.
['maponu3 opraHuvecKkux u
HEOpPraHMYECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxuuu. [TonsaTue 00 anexrponuse
pacIuIaBoB U pacTBOPOB COJIEH

13

14

KontponbHas padoTa mo pazaeny
«Teopernyeckre OCHOBBI XUMUW)

Mertanibl, uX MOJOKEHHE B
[Tepuoanueckoii cucreMe XUMHUECKUX
anemenToB 1. . MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
¢buznyeckue cBOCTBa METAIIIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PAI HAIIPSKEHUN METaJIOB
XUMHYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAUHEHUHN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

19

20

XuMHYeCcKHe CBOMCTBA IIMHKA, JKene3a U uX
COeTUHEHUN

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
«Mertamb»"

HemeTaminl, UX MOJI0KEHHE B
[lepuoauueckoit cucreMe XMMUYECKUX
sneMenToB . 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

23

24

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeIMHEHUH

XuMHuecKue cBoiicTa a3ota, ¢pochopa u
UX COeIUHEHUU

XHUMHUYECKUE CBOMCTBA yIiaepoaa, KpEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COEeTUHEHNN




26

27

28

O0001eHre U cUcTEMAaTU3ALMS 3HAHUI 110
Teme «HemeTamner». Beraucinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI
[Tpaktuueckas padora Ne 3. «Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
"Hemeraminl"»

KoHTposbHas pabota 1mo Temam
«Mertannei» u «HemMmeTanab

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS

30

31

32

33

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAuHeHus. I eHeTnueckas
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BEIICCTB

Posib xuMuu B obecnieueHNH
HKOJIOTHYECKOM, YHEPTETHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEOUIIMHBI

[TpencraBienus o0 0OIMMX HAYYHBIX
HPUHIUIAX POMBIIUIEHHOTO NOTY4YEeHUs
Ba)XKHEUIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUN 0 XUMUYECKOW COCTABIISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJIM XUMHH B MO3HAHUU
SABIIGHUN MPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelICHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOIO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOHOM cperie

1.2

Binanenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YIIEpOAHBINA CKEJET,
(GyHKUMOHANbHAA  TpyMMa, pajdKan,  HM30MEpUsi, HU30MEpHI,
TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIEBOAOPOJbI, KHCIOPOA- M
a30TCoACpIKAIIUE COCTUHCHHS, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKH1), MOHOMED, TOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTPOCHHS opraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHMH U O€30mMacHOM
WCIIOJIb30BAaHUM BaXKHEUIIUX HEOPraHMYECKUX W OPraHUYECKUX

BCIICCTB B 6BITy n HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTb yYMEHUW BBISIBISITH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IPU OINMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHNYECKUX COCTUHEHUN

c(hOpMUPOBAHHOCTh YMEHU UCTIOTIB30BATh XUMUYECKYIO CUMBOJIHKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMyT OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHYECKUX  peaklUui,  M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpPraHWYECKHUX BEIIECTB IJS WIUIIOCTPAlMM WX XHUMHYECKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHHUS




1.5

ChopMupoBaHHOCT YMEHHMH YCTaHABIMBATh MPUHAIIE)KHOCTD
M3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHUH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHUS], BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JlaBaTb UM Ha3BaHMsI IO CUCTEMAaTUYECKOMN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHWYECKUX COCTMHECHUX (OJAMHAPHBIE U KpaTHbBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPUHU
CTpOoeHHs opraHndeckux pemiectB A.M. byriepoBa st 00bsicCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHUA MAaCChl BCIICCTB

yl"J'IeBOILOPO,I[LI . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCAUHCHUA. BI)ICOKOMOJIGK}’JIHPHI)IG COCAMHCHU A

ChopMupoBaHHOCTH YMEHHI TNPHUBOAWTH TPUBHUAIBHBIC HA3BaHUS
OTJICIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbaerus, aueTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTEapHHOBAsl KHUCIIOTa, TIIOKO03a, (PYyKTO3a, Kpaxmal, IeJUTI0JI03a,

TJIALMH)

22

CdopMUpoBaHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE,
bu3NYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJI, 3TAHOJI, dSTUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTaIbIACTH/I,
MypaBbUHAs U YKCYCHasl KUCJIOTHI, TJIFOKO3a, KpaxMal, eJUTI0I03a,

AMHUHOYKCYCHasd KI/ICJIOTa)

2.3

CdhopMHPOBaHHOCTH YMEHUS WILTIOCTPUPOBATH TEHETUUECKYIO CBSI3b
MEXJIY TUIUYHBIMU  [PEACTABUTEIAMU  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLINX

XUMUYECKHUX PEaKIUN C UCTIOTB30BAHUEM CTPYKTYPHBIX (popMyIT

2.4

CpopMupoBaHHOCTH ~ YMEHHUSI  XapakTepU30BaThb  HCTOYHHKHU
YII€BOIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboTKM U MPaKTHYECKOE MPHUMEHEHHE IMPOJYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
OpU W3YYCHUHM BEIIECTB W XMMUYECKHUX SIBJICHUN (HaOIIO/ICHHE,
U3MEPEHUE,  OKCIICPHUMEHT,  MOJCIMPOBAHUE),  HCIOJIbH30BATh
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS IS TPUHATHS pEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IMPUMEHCHUEM

3.2

33

CdopMUpOBaHHOCTh yMEHHUU COONIOAATH TPAaBHJIA ITOJTH30BAHUS
XUMHYECKOW TOCYI0 M Ja00paTOpPHBIM O0OPYAOBaHUEM, a TAaKXKe
npaBuiIa OOPAIICHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSMU

11O BBIIIOJHCHUIO .Ha60paT0prIX XUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHUW  IUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJIyY€HHWE OSTUJIEHA M H3YYEHHE €ro CBOIICTB,
KAueCTBEHHBIC PEaKIMU OPraHMYECKUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HarpEeBaHHHM, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OC30TIACHOCTH IPU OOPAIIECHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM O00OPYAOBAHHMEM; IMPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3amuch  ypaBHEHUN
COOTBETCTBYIOIIUX peaknuidi ¥ (HOPMYIUPOBATH BBHIBOJBI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CopMupoBaHHOCTb ~ YMEHHIl  HPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHSM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM TMPOJYKTa PEaKIMM MO0 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCTP ~ yYMEHMM  KPUTHYECKM  aHAJIM3HPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyI0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMM COOJIO/IAaTh TpaBUiIa SKOJOTUYECKU
11e1€cO000pa3HOro MOBEACHUSI B OBITY M TPYIOBOM JESATEILHOCTH B
LENIIX COXPAHEHUS CBOETO 3/0POBbS M OKPYKAIOLIEH MpHpOIHON
Cpeflbl, 0CO3HaBaTh OMACHOCTb BO3/JCUCTBUS HA >KUBBIE OpPraHU3MbI
OTIpeNIEeIEHHBIX OPTaHMYECKHIX BEIIECTB, TOHUMAs CMBICTT IIOKa3aTelst
I[IAK (mpenenpbHO AOMYCTUMON KOHIIGHTpAIlMK), TIOSICHATH Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPALICHUS MX BPEIHOTO

BO3JCHCTBUS Ha OpraHu3Mm 4CJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBBI XUMUHU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHH  DJIEMEHT, aToM,
ANIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJICKYJIA, BaJICHTHOCTb, JJIEKTPOOTPUIATEIILHOCTD,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBSI3b, MOJIb, MOJISIDHAs Macca,
MOJISIPDHBI  00BEM, KPHUCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHAOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
pPaBHOBECHE); TEOPHH M 3aKOHBI (TCOPHSA AJIEKTPOJIUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon [[.M. MenpaeneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHUH,
(aKTOJIOTMYECKUE CBEICHUS O CBOWCTBAaX, COCTaBEe, IMOJYYCHUU H
0€30IMaCHOM UCIOJIb30BAaHUN BOKHEHIIIMX HEOPraHUYECKHX BEIIECTB B

6LITy u HpaKTHHCCKOﬁ JCATCIIbHOCTHU YCJIOBCKA

ChopmupoBaHHOCTE YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBSA3b W3YYEHHBIX MNOHATHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TIPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX IPEBpAIICHUH; BBISABIATh B3aUMOCBSI3b XUMUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSIMU JIPYrux
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIECTB U
XUMUYECKUX SBJICHUM (HaONIOJeHHWEe, W3MEpPEHUEe, SKCIEPUMEHT,

MOJICIMPOBAHNE)

1.4

CdopMupoBaHHOCTh YMEHHMM ONpPENENsITh BaJEHTHOCTh U CTENEHb
OKHCJICHUS XHMHYECKMX DJIEMEHTOB B COEJUHEHHUAX Pa3JIMYHOTO
CoCTaBa, BHMJ XMMHUYECKOH CBsi3u  (KOBaJCHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BeIllecTBa (aTOMHAsl, MOJIEKYJISIpHAsi, HOHHAS,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTb YMEHHI OMpPeNEsATh XapaKkTep Cpeibl B BOJHBIX

pacTBOpax HCOPraHNUICCKUX CO€IUHEHUI




1.6

1.7

ChopMupoBaHHOCTH  YMEHHMS  KJIACCU(PULIUPOBATH XUMHUYECKUE
peaKkuuy 1o pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumux
BEIICCTB, TEIUIOBOMY J(QeKTy peakiuu, H3MCHCHHIO CTCICHEH
OKHUCJICHHS ~ JJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJu3aTopa)

ChopMHUPOBAaHHOCTh YMCHHH COCTAaBJIATH YPAaBHCHHUS pPEaKIIHiA
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILEHHBIC YPAaBHEHMUS DPEaKLUN
HMOHHOIO0 OOMEHa, YYUThIBas YCJIOBMsSI, IPU KOTOPBIX ITH PEAKIMU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOATBEP K IAOLIHE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM IMYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1
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ChopmupoBaHHOCTE YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTHU

XUMHYECKON peaklnu OT pa3inuyHbIX (PaKTOpPOB

ChopmupoBaHHOCTE yYMEHUN OOBSCHATH XapakTep CMELIECHUs
XUMHYECKOTr0 PABHOBECHS B 3aBUCMMOCTH OT BHEUTHETO BO3ACHCTBUS

(npunnun Jle Hlatenbe)
OO6m1ast 1 HeOpraHU4YecKask XUMUs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIca I[lepuoandeckoro
3akona /.M. MeHnneneeBa M JI€MOHCTPUPOBATH ero
CHCTEMAaTU3HUPYIOLYI0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO
byHKIIIHN

ChopMupoBaHHOCTH ~ YMEHHMHM  XapaKTepHU30BaTh  HJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MenpeneeBa, UCIIONB3YS MOHATHUS «S-, P-, d-3NEKTPOHHBIE OPOUTATHY,
«QHEPreTUYecKre YpOBHU», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAMHEHUH IO IEPUOJaM U
rpynmnaM Ileprogudeckoil cucteMbl XMMUYECKHUX 3yeMeHToB J[.H.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XMMHMYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC I €HETUYECKON CBI3HU MCKIAY




HCOPraHN4CCKUMU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTaHABIMBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJIacCy
(rpymme) coenquHeHui (MPOCThIe BEIIeCTBa — METAUIBI U HEMETAILIBL,

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

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO0 CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYNT BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BeIlecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMuUak, raméHas HW3BEeCTb, HEraléHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATh) OOIINE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPHKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOIIBKD  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupoBaHHOCTb ~ YMEHMH  IUIAHMPOBaTb M BBINOJHSATH
XUMHAYECKHH SKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTAIN3aTOPa, ONPEeIeNICHIE CPEIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOpa, BIUSHUE Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIUH, PeaKIMH HOHHOTO
oOMeHa, KaueCTBEHHbIE peaKlMM Ha cylbdart-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KaTHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMam «MeTaiuib» U «HemeTanss») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
Na0opaTOpHBIM  00OPYNOBAaHMEM;  TPEICTABIATh  PE3YyJIbTATHI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLIMX peakuuil U (OopMyJIupOBaTh BHIBOJbBI Ha OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTb yYMEHUH COOMIOAATH MpaBWiia IO0Jb30BAHUS
XUMHUYECKOH Mocyoi U nabopaTopHbIM 000pYyIOBaHHEM, a TaKKe
ImpaBujia 06paHICHI/I$I C B€IIECTBAMHU B COOTBECTCTBUU C HHCTPYKIUAMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT,  YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLICHHOTO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKXeC C(I)OpMHpOBaHHOCTL HpCI[CTaB.HCHI/Iﬁ 00




06L[II/IX HAay4YHbIX TIPpUHOUIIAX W  OSKOJOTMYCCKHX Hp06neMax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

3.2
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ChopMHUPOBAHHOCTH MPEACTABICHUN O XMMUYECKON COCTaBJISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYpHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW IS
pelIeHrs NPAKTHUYECKUX 3a/Jady U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKU aHAJIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, MojJydaeMyr0 U3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUU, ceTh IHTEpHET U Ipyrue)

CpopMUpPOBAaHHOCT, YMEHHI COOJIIOAATh MPaBHIIa HKOJIOTHYECKU
11eJIeCO00pa3HOr0 MOBEACHHS B OBITY U TPYJOBOH JEATEILHOCTH B
LEJSAX COXPAHECHHUs CBOETO 3J0POBbS U OKPYKAIOMICH MPUPOIHOMN
cpenbl

Oco3HaBaTh OMAcCHOCTh BO3JEWUCTBUS Ha IKUBBIE OPTraHU3MBI
OINpENeNIEHHBIX  BEIIECTB, IMOHMMAasi cMbica Tmokazarens [1/IK,
IOSICHATH Ha [TpUMEpax CII0co0BI YMCHBIICHUSA U IPCAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHH Ha OpraHuv3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  TPOBOJAUTH  BBIYUCICHHUS  C
HCIIOJIb30BAHUEM IOHSATHUSl «MaccoBas JI0JIS BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPU XUMHUYECKHX PEaKIMIX, MacChl
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO W3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB,
TerI0Boro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHMyYecKOM XUMHUHU: €€ BOZHUKHOBEHHE, PA3BUTHUE U 3HAYCHHUE B
IIOJIyYEHUU HOBBIX BEUIECTB M MAaTepuajoB. Teopus CTpOEHUs OPraHUYECKHUX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CtpykrypHble (OpMysibl OpPraHMYeCKHMX BEIHIECTB. [ OMONOTHS, H30MEpHUS.
XuUMHUYecKasi CBSI3b B OPraHUYECKHX COCAUHEHUSAX — OJAUHApHBIE U KPAaTHbIE
cs3u. [Ipencrasienne o KiaccuGpUKaIMM OPraHUuIeCKIX BEIICCTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psia. MeraH U 3TaH —
MPOCTEHIINE MPEACTABUTENM AJIKAHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMeIleHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOAE, IMOJIyYCHHE U

IIPUMCHCHHEC

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTMUECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENH AJKEHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUS, TUJpATallid, OKHUCIECHUS U

HOHI/IMepI/I3aHI/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

2.3
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Anxaauensl: OyraaueH-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEWIIME
XMUMHYECKHE CBOICTBa (peakuus nonumepusanun). [lomyuyeHre cMiHTETHYECKOTO

KayuyKa U PEe3HHbI

AJKHMHBIL: COCTaB M 0COOEHHOCTH CTPOEHHsI, TOMOJIOTHYECKUHN psil. ALIETUIIEH —
MPOCTEHIINNA TIpPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHME, (PU3UYECKHE WU
XUMHUYECKHE  CBOMCTBAa  (peakuuu TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpeHI/Iﬂ), MOJIYYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKME€ W XWMHYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS W HHUTPOBAHMS), IMONYYCHHE M TPHUMEHEHHUE.
Tonyon: cocraB, cTtpoeHue, PU3NYECKUE U XUMHUYECKHE CBOWCTBA (peakluu
raJIOTeHUPOBAHUS M HUTPOBAHUS), MOJydYe€HUE U MpUMeHeHHe. TOKCHYHOCTD
apeHoB. ['eHeTHyeckas CBA3b MEXKIY YIVIEBOAOPOJAMH, MPUHAMIEKAIIUMHU K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2

33

IIpuponHble WCTOYHUKM yriaeBOAOpoAoB. IIpupomHbI ra3 M IOIYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKUHI (TEepMHUYECKUHM, KaTaluTU4ecKuil), nuposus. IlpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KamMeHHBbIiH

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON M 3TAaHOI: CTPOCHUE,
¢du3nuecKkue MU XMMHUYECKUE CBOWCTBA (pEaKklIMU C AKTUBHBIMU METaJUIAMU,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), MpUMeHeHHe. BoJopolHbie CBS3U MEXKIY
MOJIEKYJIaMH CITUPTOB. [[eficTBHE METaHOJIa U 3TaHOJIA HA OPraHU3M YEJIOBEKa.
MHOroaToMHBIE CIUPTHL. DTUICHIJIMKOb U TIHIEPUH: CTPOSHUE, (PU3HUECKIe
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHbIE CHHPTHI). [leiicTBHe HAa OpraHu3M

yenoBeka. [IpuMeHeHue ririepruHa U STHICHTITUKOIIS

@deHod: CTpOEHHE MOJIEKYNbl, (U3MYEeCKHe ¢ XHUMHYECKHE CBOWCTBA.
Tokcuunocth penouna. [Ipumenenue henomna

Anpaeruipl ¥ KeTOHbI. DopMaIbIeTy, aleTaibAeru/l; CTPOCHHUE, (PU3UIECKUe
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KAaueCTBEHHbIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE
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3.5

OHOOCHOBHBIE TpeiebHbIE KapOOHOBBIE KUCIOTH.. MypaBbUHAS M YKCYCHAs
KHCIIOTBI: CTpOeHue, (pru3nueckue U XMMHUYECKHUe CBOMCTBA (CBOICTBa, o0miue
JUI Kjacca KHCJIOT, peakuus 3TepuduKanuu), MOJIydeHHe U TPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIee JeiicTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas ponib

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA YriIeBOI0B (MOHO-, JU- M MOJMCAXAPUIbI).
I'moko3a — mpocTedmuii MOHOCaXapHua: OCOOEHHOCTH CTPOCHMSI MOJIEKYJIH,
¢usnyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE C THIPOKCHAOM
meau(Il), oxucnenme ammuayHbIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAX0XKJIEHUE B IPUPOJIE, TPUMEHEHHE,
6uosornyeckas posib. Porocunrte3. PpykTO3a Kak U30Mep IoKko3bl. Kpaxman
U LeJUII0J103a KaK MpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A3oTconiepikaliie OpraHn4eckie CoeIMHEHUS




4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudyeckne coenuHeHus. Pusnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpuUMeEpe IJIMIMHA). buosornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpPOAHBIE BBICOKOMOJIEKYJSpHblE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

TUPOJU3, ACHATYpalusl, KAYeCTBEHHbIE peakluy Ha OeIKu
BricokoMoneKysipHbIE COSAMHEHMUS

OcHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJUMEPHU3ALUU,  CPEIHSA

MOJICKYJIsIpHasd Macca. OcHoBHBIC MCTOAbl CHUHTC3a BBICOKOMOJICKYJISIPHBIX

COG,Z[I/IHeHI/Iﬁ — IMOJIMMEPpHU3alnA U IIOJIUKOHACHCA U

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YUYCHUA BCHICCTB HU HUX HpeBpameHm”I:
O3HAaKOMJICHUE C 06pa3uaMH NpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HOJ'Iy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1.1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DNEKTPOHHAs 000I0UKa.
DHepreTudyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTATH, §-, P-, d-2JI€MEHTHI.
OcobeHHOCTH pacIpeiesieHUst SJIEKTPOHOB IO OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHsl aTOMOB

1.2

[Iepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.1. Menneneea. CBsi3b Nepuoau4eCcKoro 3akona u [lepnoanueckoii cuctemsl
XuMHyeckux 3yeMeHToB J[.M. MenneneeBa ¢ COBpEeMEHHON TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKUX DJEMEHTOB U
o0pa3yeMbIX UMM IPOCTBIX M CIIOKHBIX BEIIECTB IO TPyNIaM U MEPUOJAM.

3HadeHue NepruoaANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

1.3

1.4

1.5

Ctpoenue BemecTBa. XHUMHYECKas CBA3b. BUIAbl XUMHYECKOW CBS3HU
(koBaJleHTHasl HEMOJNSpHAs W TOJSApHAs, WOHHAs, MeTajindeckas). VIOHBI:
KaTHOHBl M aHWOHBIL. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHON XHUMHYECKOH

cBs3HM (OOMEHHBIN U TOHOPHO-aKIEeNnTOpHbIN). BonoponHas cBs3b
BajneHTHOCTB. DeKTpOoOTpUIIATENLHOCTh. CTEMEHb OKUCICHUS

BemiecTBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pemerku. lloHsatue o aucnepcHsIX
cucreMax. VIcTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi 0J11 BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOM M OpraHMYecKoil XUMHUU. 3aKOH COXPaHEHHUsI MaCChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUA SHCPIUU IMTPHU XUMHYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOpatumblie peakuuu. XuUMHUecKoe paBHoBecue. DaKTOpHI, BIHAIOIIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Ilarense
OnexTponutrdeckas quccormanysa. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHUCNAsA, HEUTpanbHas, IuenoudHas. Peaxuuum

HOHHOrO 0OMeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuu

2.1

Heopr AHNYCCKasA XUMHUA

Hewmerannel. ITonoxenue HeMeTajaoB B HCpPIOI[PI‘IGCKOﬁ CUCTCMC XMUMHNYCCKHUX
JJICMCHTOB HI/I Menpaeneena u 0COOEHHOCTH CTPOCHUA aTOMOB. duznyeckue

CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJJIOB (Ha MpUMEpPE KHUCIOpOAa,

cepsl, pocdopa u yrirepoa)
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2.3

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOreHOB, CEphI, a30Ta,
docdhopa, yraepoga W KpEeMHHUs) HM  HUX  COCIMHEHHH  (OKCHIOB,
KHCIIOPOJICO/ICP)KAIIUX KUCIIOT, BOJOPOIHBIX coeauHeHwuil). I[IpumeHeHue

BaKHEUIIIMX HEMETAIJIOB U UX COCOUHEHHUI

Meramnel. [lonoxenue meramnoB B llepruoandeckor cCUCTEME XUMHUUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK
aTomMoB MeTasuioB. O01re Gpuznueckre cBoMcTBa MeTaIIOB. CIUTaBbl METAILIOB.

3HeKTpOXHMquCKHﬁ psaa HaHpH)KeHI/Iﬁ MCTAJJIOB
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2.5

XUMHYECKHE CBOMCTBA BAXKHEWIINX METAJJIOB (HATpUM, KaJMid, KaJbIWH,
MarHuii, allOMHHUN, [IUHK, XpOM, XKelle30, MeJlb) U UX coequHeHui. Oouue
CrocoObI MOMy4YeHUs MeTaJUIoB. [I[prMeHeHre MeTaioB B OBITY U TEXHHUKE

I'eneTnueckas CBsI3b HEOPraHUYECKUX BEIIECTB, IPUHAIICKAIINX K PA3TUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0e30MacHOCTH, Pa3BUTHUU MEIULUHBL. [[oOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

B€IICCTB U XUMHNYCCKHNX peaKHI/Ifl

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAaYYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOI'O IMOJIYYCHUA
BaKHEHIIINX BC€IICCTB. Yenosek B MHUPE BEIIECCTB U MaTCpHaIOB: BaKHEHIIIIE
CTPOUTCIIBHBIC MaTCpHrajibl, KOHCTPYKIMOHHBIC MaTCpHajbl, KpaCcKu, CTCKIIO,
KepaMuKa, MaTrcpualibl AJId 3JICKTPOHHUKH, HAHOMATCpPHUAJIbl, OPraHUYCCKUC U

MHUHEpaJIbHbIC YI00peHUs

33

Xumus u 3J0POBLC HYCJIOBCKA: IIpaBUWJia HCIIOJIB30BAHHUA JICKAPCTBCHHBIX
mpenaparoB, IIpaBujia 0€30IacCHOT0 MCIIOJIb30BaHUS IIpernapaToB OBITOBOM

XUMHU B HOBCCI[H@BHOﬁ KHU3HHU




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

Xumus. 10 xmacc. Tabpuensa  O.C., OctpoymoB MW.I'., CnagkoB C.A.
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Xumus. 11 xmacc. Tabpuensa O.C., OctpoymoB MW.I'., CnagkoB C.A.

AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
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