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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpeIHEro o01ero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peaIn3yIonmMx OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIO0KEHHM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOmieil ctparernu oOy4eHuUs, BOCIIUTAHUS U Pa3BUTUSL 00YUaIOIIUXCsl CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, [0JIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEero 00111ero 00pa3oBaHus CpeICTBAMU Y4EOHOTO MpeIMeTa « XUMUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
y4€ToM crenuPuKd HayKd XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENeH U MPUHUUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHATIEHOTO HAYYHOTO MBIILIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMu, XMMHS cTajia
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXJI0ro uieHa oOmectBa. CoBpeMeHHas XUMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootrBercTBUM ¢ OOmIMMH LEISIMH M TPUHLHUIIAMHA CPEAHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOJOJIKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLIUX MOHITHUH, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJCTaBICHUN 0 cTpoeHuH BemiecTB. CBeeHus 00 M3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMHUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KJIaCCU(UKAIIMOHHBIX MPU3HAKAaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BElIecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUsI A0ToHseTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEIHLHOM M MPAKTUUECKOM JIEATETbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTUYECKHA OCMBICITHBATH HHPOPMAITUIO U PUMEHSITH €€ JIJIs TOTIOJTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIST TIOHUMaHusT (PIocCOPCKUX HACH, TaKMX KakK: MaTepHAIbHOE CIMHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTAaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYHM MEXKIy HOBBIMU (haKTaMH M TEOPETHUUYECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpodieM, a
Takke Mpo0eM cCOepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MNPUHITHIC MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PAa3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHOpMaIuU, HEOOXOAUMBIX HJisi TPUOOPETCHUS] OMbITa TMPAKTUYECKON U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICICHUH
COZIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JeSATETLHOCTH 4YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMs TIJIABHBIMHU LIEJSIMH HM3YyYEHHs] IpeaIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH nX
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUN, WMEIOIINX
MECTO B IIPUPOJE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelbHasi XapaKTepUCTUKaA LeJIel U 3a/1ay U3y4eHUS
IIpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME CpeAHero obmiero odpasoBanus. Ceroans B
IPENnoAaBaHUM XUMHUH B OOJIbIIEH CTEIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusl OOy4YeHHMs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIIBHON KU3HM [T pELICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl Pa3IMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI OTbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HLIMIA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEILIECTB U XUMUYECKHX MTPOLIECCOB HA OPTraHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHHS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMHU MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
paIMOHATBHOTO MPUPOIOTOIB30BaHNs, TIOTIOTHEHUS SHEPTeTUUYECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yudeOHOM maHe cpenHero ooOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
"Xumus", u3ydaeMblii Ha 0a30BOM YpOBHE, SIBIISIETCS 00s3aTEIbHBIM YUEOHBIM
npeameroM. OOIIIee YUCTI0 YacoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUU, HA 0a30BOM
YpOBHE cpeaHero oomero oopasoBanus, coctaBisger 68 dacos: B 10 kmacce — 34
yaca (1 gac B Hexento), B 11 kmacce — 34 gaca (1 gac B HeAEMIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 MPEBPALICHUIO OPraHUMYECKUX BEIIECTB IPH
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelIeHUs M TOPEHMsI), HAaXOXKICHHE B MPUPOAE, MOIy4YEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuus mojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKlMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaLUH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckasi CBSI3b MEXAY YIJEBOAOPOAAMH, MPUHAJIEKAIIUMH K Pa3THMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M UX MPEBPAILCHHI:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUIECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnslie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHpleE OOHOATOMHBIE CIHUPTHL. MeETaHOJN MW 3TAHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHTJMKOIb M  TJIMLEPUH: CTPOCHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbuHAs U YKCYCHas
KHUCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukanuu), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJACTAaBUTEIHN BBICIINX KapOOHOBBIX KHCIIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKAnus  YrJeBOJOB  (MOHO-, JHU- H
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJTbI, (PU3UIECKUE U XUMUYECKHE CBOMCTBA (B3aMMOICHCTBHIE C THAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHHE,
OpOKEHHUE TITIOKO03bI), HAXOXKEHUE B MPUPOE, MPUMEHEHUE, OMOJIOTUYECKas POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusmoM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bblunciendss 1Mo YpaBHEHHIO XHWMHYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUHOKHCIIOTHI Kak aMm(oTepHble oprannueckue coequnenus. duznueckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUs BEIIECTB U MX IPEBpaICHUI:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

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



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHANW3, CUHTE3, Kiaccuukanus, MepruoJUIHOCTh, HAOMIOICHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenapaThl, MaTepuabl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. INEKTPOHHASI KOH(PUTYpaALUsi aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepuoanyYecKoro 3akoHa M llepumoandeckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BELIECTB IO TpylnaM M MEepUOAaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(koBaJIeHTHas: HEMOJSIpHAs W IOJSpHAsl, WOHHAsA, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
aKuenTtopHsiil). BomopoaHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPHULIATETBHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOWCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKOU PEILIETKHU.



[TonsTne o aucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIUX K Pa3JIMYHBIM KJIacCcaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiiuu, e€ 3aBUCUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
XuMH4deckoro pasHosecus. [Ipunnun Jle [lartense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cinalbie d7IeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKHUCANTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHHE JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OIBITOB (Pa3JIOKEHUE MTEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAIBHOTO UHUKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
IpaKTUYECKON paboThl « BinsiHME pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMHYECKOM
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XUMHUUYECKUE CBOMCTBA BAYKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenue meramnoB B llepuoguueckoi cucTemMe XUMHYECKUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIUX METAUIOB (HATpHUM, KU, KaJbIIUii,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

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

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétpl mMaccel BellecTBa Wi 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B 00€CrEUYEHUU SKOJIOTUYECKOW, SHEPreTUYECKON U MUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MaCHOr0 UCIIOIB30BAHUS MIPENapaToB OLITOBON XUMUU B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

@dusuKa: MaTepus, SHEPTUSA, MACCA, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PH3MYECKUe BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHuW3M, O3KOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

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

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOW3BOJICTBO, IHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0O0pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIECHUN JTUYHOCTU Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS TpeAMeTa «XHUMHS» OTPAKAKOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONUMUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 00SI3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U [TO3HABATENIbHBIX 3a/1a4, BHITOJIHEHUN XUMUYECKHX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca U M03HABATEIIBHBIX MOTUBOB B IIOJIYYEHHUH U ITOCIIEAYIOIIEM AHAIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U TMOCTYIKM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU IJTHUX
IIOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPHI 310POBBSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

NIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJTKOTOJIs, HAPKOTUKOB, KypEHHS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE B PEHICHUM MPAKTUYECKUX 3adad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUUYECKOMY HM3YYEHHIO MPOPECCHil pa3TuyHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBOXKEHHUS K TPYAY, JIOIAM TPyJa U Pe3yibTaTaM TPYyAOBOMU AESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTHIKEHUW XUMHH JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JECUCTBUN U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO HPOTHUBOCTOSATH UAECOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PALMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UHUBUJIA3ALNN: B €€ TYMaHUCTUUYECKON HAIIPABIEHHOCTH U BAXKHOU POJIU B CO3JAHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIIEYEHUH YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHHUSI SBJICHHUM OKPY>KAIOIIEro MUpa U



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C LEJbIO MOYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOiieM B pealbHbIX KU3HEHHBIX CUTYAIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMUHBIX cepax mpodeccuoHaIbHOMI
JESITEBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMbBlE IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYUYAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MIPOIIeCC, CUCTEMa, HAYYHBIA (paKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIe Y4eOHbIC NEeHUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATBLHOW KOMIIETCHITUN 00YJarOIITXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIEe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMH Y4eOHBIMU MOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesiTh LEJH JEATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aMMOCBS3b,



UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHS 111 OOBSICHEHUS OTEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMUUECKON peakiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSTEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEp>KaHUs, CIIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orbope wHpOpMaMK, HEOOXOMUMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaIuu (cxembl, TpaduKy, AUATPAMMBbI, TAOIHIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIue: NMPUMEHITh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U TMPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3aluil y4eOHOTO poeKTa U (pOpMyIHpOBaTH BHIBOJBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpenensst e€ Ienu W 3a7add, KOHTPOJIMPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUAX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

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



B (OPMHPOBAHUU MBINIUICHUSI W KYJIbTYPHl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOIMMOM JJI pPELIEHUS] MPAKTUYECKHUX 3a/1ad U KOJIOTHYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIIME COCOUHEHHS, MOHOMEp, TMOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEpHbIC NPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaII€HHON)
dbopMysT OpraHMYECKHMX BEIIECTB W YpaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBAaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEHIECTB JI1 WILIIOCTPAIUU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAIEKHOCTh HU3YUYECHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKaline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudeckoir Homenknarype (IUPAC), a Taxke NPHBOAWTH TPHUBHAIHHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, GopMalbIeTu, aleTanbIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJIr0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHMS MacChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
IPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHUWA TIPOBOIAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJAETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsAX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHATypanus 0CIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIINHA OCITKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paToOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThbl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
[€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYJAOBOH JESITEIBHOCTH B IEIISAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUSA HA JKUBBIC OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX
BellleCTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHUS HX BPEAHOIO BO3JCHUCTBUS HAa OPraHUu3M
YEJI0BEKA;

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

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPa, POJIM XUMHUU B IO3HAHUU SIBJICHUW TPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XMMHUYECKHMX  3HAHUH, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIArAONINE MOHATUSA (XUMUYECKHH 3JEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALINUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IMPEBpAICHUs] SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKalllue B OCHOBE TMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHBbIC MPHU3HAKA TOHSITHH,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaICHUM;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (GOpMyJ BEHMIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHkaatypy (IlUPAC) u TpuBnanbHble Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
MOHHAs, METAJUTMYECKasi), XapakTep Cpebl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBY K OIpeAeIEHHOMY KIAcCy/Tpyrne
COEIMHEHU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUAbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh BJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
XxuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 00BSICHATh 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHYECKUX HJIEMEHTOB U MX COCJUHEHHUM MO MepuojaM u
rpynmam [lepuoandeckoit cucTemel XuMudeckux 35eMeHToB /1. 1. Meneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHWE TCHETHUYECKOM CBSA3M MEXIY HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTEMEHEW OKHUCJICHHUS JIEMEHTOB, OOpaTUMOCTHU
peakiliy, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPAaBHEHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



c(OPMHUPOBAHHOCTh YMEHHMH  PACKPBIBATh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHElIHEero Bo3aenctus (nmpunnum Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHHI I'a30B MPU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM 00BEMY OJHOTIO M3 YYaCTBYIOLIUX B pEaKIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabopaTopHbBIM OOOpYIOBaHUEM, a TakKe INpaBuUiia OOpalleHHs ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE CpeAbl pPacTBOPOB BEUIECTB C IIOMOIIBI  YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX PEAKIUI U POPMYIIUPOBATH BHIBOIBI HA OCHOBE ATUX
PE3YJIBTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEACHHUA B OBITY M TPYAOBOM JEATEIbHOCTH B HEISIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokaszarens [I/JIK, moscHATh Ha mnpuMepax CHOCOObl YMEHBIIEHUS |
IIPENOTBPALIEHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCsA: YMEHHE HCIONIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3aeioB u TeM DJIeKTpOHHbIe (LM (pPpOBbIe)
KoHnTpoJbHbIE IIpakTHyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMUH
IIpenmet oprannueckoit xumun. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Hroro mo pazueny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTrI€BOIOPOABI — AIKAHbI 2
59 HenpenenbHble yrieBogopo/ibl: alIKEHBI, 6 1
' AJIKAIUEHBI, ATKUHBI
2.3 ApomaTudeckue yriaeBog0pOIbl 2
24 [IpupoiHBIE HCTOYHHUKH YIJIEBOJLOPOIOB 3 1
' U UX TmepepaboTka
Hroro 1o pasneny 13
Pasznea 3. Kucaopoacoaepskamue opranndeckie coeJuHeHUst
3.1 Crupter. @enon 3
3.9 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
' Cnoxusle 3Qupsl
3.3 YrireBos! 3 2
HWroro no pazneny 13




Pa3znen 4. A3oTconepkamye OpraHnyeckue coeuHeHus

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro mo pazueny 3
Pa3zgea S. BoicokoMoJieKyJ/IsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME




11 KJIACC

KoaunuecTBO 4acoB

Ne HaunmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
KonTpoJbHbIe IpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crpoenue BemecTBa. MHOroo0Opasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKIINU 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannueckasi XuMust
2.1 Mertanib 1
2.2 Hewmeranms 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 9
' BEIIIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XuUMHS U )KU3HB 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 4 9 3

[NPOT'PAMME







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoanuere Hpakrieciue fllsyqennﬂ :)IGI?LI;OBaTeJILHLIe
padoThI padoThI pecypenr
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBienue o K1accuPpUKaun
OpPraHMYECKUX BEILECTB.
3 Homenxknarypa (cucremaruueckas) u 1
TPUBUAJIbHBIC HA3BAaHUSI OPTaHUYECKUX
BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — OpocCTeuIIre 1
MIPE/ICTaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
5 OTHIIEH U IPOIHJIEH — MPOCTENIINE 1
MIPeICTaBUTENH aJIKEHOB
[IpakTnueckas padora Ne 1.
8 «[lonmy4yenue sTHIIEHA U U3yUEHUE €TO 1 1

CBOWCTB»




Aunkanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. [omyyenue
CUHTETHYECKOTO KaydyyKa 1 pEe3UHbI

10

AJKHMHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS1, TOMOJIOTUYECKUHN PALL.
AneTuieH — MpocTenni
IIPE/ICTaBUTENb aJIKUHOB

11

Brrunciienus 1o ypaBHEHHIO
XUMHYECKON peakiuu

12

ApeHsl: GEH30J1 U TOTYOI.
TOKCHYHOCTH apEHOB

13

I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAUISKAIUX K PA3TUIHBIM
KJ1accam

14

[IpupoiHBIE HICTOYHUKHU
YIII€BOAOPOAOB: IPUPOAHBIN ra3 U
MONyTHBIE HEPTSHBIE ra3bl, HePTh U
MPOAYKTHI €€ nmepepaboTKH

15

[IpuponHbIE HICTOYHUKHU
YIJI€BOIOPOAOB: IPUPOAHBIN ra3 u
MOMyTHBIE HEPTSAHBIE ra3bl, HEPTH U
MIPOJYKTHI €€ nmepepadoTKu

16

KontponbHas paboTa mo pazaery
«YTII€BOIOPOABD)

17

HpelIeHLHLIe OIHOATOMHBIC CIIUPTHI:
METaHOJI U OTaHOJI. BOlIOpOJIHaSI CBA3b

18

MHOroaToMHbIE CITUPTHI:
STWJICHTJIMKOJIb U MIULEPUH




19

@DeHOoII: CTPOCHUE MOJIEKYJIbI,
¢bu3nuecKkre 1 XUMHUYECKHE CBONCTBA,
MIpUMEHEHUE

20

Anpaeruapl: GopMabaeTuI 1
aneTanpaerun. AeTod

21

OnHOOCHOBHBIE NIPEEIBHBIC
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U

YKCyCHast

22

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

23

CreapuHOBas U OJICMHOBASI KUCJIOTHI,
KaK MPEJICTABUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

24

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

25

CrnoxHble 3(Upbl KaK IPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['uaponaus
CJIO’KHBIX 3(pupoB

26

)KI/IpLIZ ruapoJn3, IpuMCHCHHUC,
Ounoyoruueckas POJIb KUPOB

27

VYTraeBojpsl: cOCTaB, KilaccuuKanus.
Baxkneimme npencTaBuTeNN: INIIOKO34,
¢bpyxTO3a, caxaposa

28

KanMaJ'I " OCJIJIK0JIO3a KaK IMTPUPOJHBIC
MOJIMMCEPBI

29

KonrtponbHas pabota no pasaeny
«Kucnopozacoaeprxaiiye opraHn4eckue




coenuHeHus»/ Bcepoccuiickas
mpoBepoyHas pabora

30

OO6m1as XxapakTeprucTruKa
a30TCOICPIKAIINX OPTaHUIECKHUX
coenuHeHu / Beepoccuiickas
npoBepouHas paboTa

31

AMWHBI: METHJIAMUH W aHUJINH

32

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHUYECKUE COCAMHEHUS, UX

ouonornyeckoe 3Hauenue. [lentunsl.

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

33

OCHOBHBIC IOHITUS XHMUH
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/II\/’I

34

OcHOBHBIE METOJBI CHUHTC3a

BBICOKOMOJICKYJIAPHBIX COCIUHEHMI.

HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHH s

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMUYECKHUI IJIEMEHT. ATOM.
DnexTpoHHask KOHPUTYpalKs aTOMOB

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucteMa XMMUYECKUX
anemeHToB . 1. MenaeneeBa, ux cBsI3b
C COBPEMEHHOU TE€OpHEeil CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX AJIEMEHTOB M MX
COCIMHEHUH MO TPYIIaM U TIEPUOIaM.
3HavYeHHE MePUOIUIECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKUX jieMeHTOB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH

CrtpoeHue BelecTBa. XuMHUUYECKasi CBSI3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUS
KOBaJICHTHOH CBsi3U. BogopoHas cBs3b

BaneHTHOCTD.
DneKkTpooTpulaTeabHOCTh. CTeneHb
OKHCIIEHUS. BemecTsa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

HOHHTI/IG 0 ,Z[I/ICHCpCHLIX CUCTCMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPHI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas cBSI3b HEOPraHMYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

Knaccugukaius XuMH4ecKux peakluuil B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHUSI MACChI
BEILIECTB; 3aKOH COXPAaHEHHUs U
IIPEBPALICHUS YHEPTUU IIPU XUMHYECKUX
peakuusax

CxkopocTts peakuuu. O6paTumbie
peakiuu. XMMUYECKOE paBHOBECHE

10

[IpakTuueckas padbora Ne 1. «Bnusaue
pa3nu4HbIX (DaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DNEKTPOIUTHYECKAS AUCCOLUALIUS.
[Tonsitue o0 BogopoHOM mokasarene (pH)
pactBopa. Peakuuu noHHoro oomMeHa.
I'mpponus opraHnyeckux u
HEOpPraHMYECKUX BEIIECTB

12

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
peaknuu. [ToHsATHE 00 3MIEKTpOTU3E
pacIuIaBoB ¥ pacTBOPOB COJIeH

13

KontponbHas paboTa mo pazaery
«Teopernueckne OCHOBBI XUMHUU»

14

MerTabl, UX MOJ0XKECHHUE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u




0COOEHHOCTH CTpOeHHUs aToMOB. O01IHe
(u3HYeCKre CBOMCTBA METAJNIOB

15

CrutaBbl METAIOB. DJIEKTPOXUMUYECKHI
PAI HANIPSHKECHUH METAJIOB

16

XHUMHYECKHE CBOMCTBA BaKHENIIINX
METaJUIOB (HATPUH, Kaaui, KaabIlUi,
MarHui, aJJlOMUHUN) U UX COSTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COE€IUHEHUN

18

XuMHuyecKre CBOMCTBA IIMHKA, JKejae3a 1
UX COCIMHEHUH

19

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

20

HeMeTaJ'IJ'II)I, HUX ITIOJIOXXCHUEC B
[Tepuonnueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

duznueckue cBOICTBAa HEMETAIIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOWCTBA raJIOr€HOB, CEPhI
U UX COeJUHEHUU

23

XuMHUUecKue cBOMCTBa a30Ta, pochopa u
HUX COeIUHEHUN

24

XHUMHYECKHE CBOMCTBA yIIIepoaa,
KPEMHUS U UX COCTUHCHUU




25

[IpumeHeHne BaxXHEUIIINX HEMETAIIOB U
HUX COEIUHEHNN

26

O0001IeHrEe ¥ cCUCTEMATH3als SHAHUH
o teme «Hemeramel». BeruncieHus no
YpaBHEHUSM XUMUUYECKHUX PEAKIUN 1
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTnueckas padora Ne 3. «Pemienue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TeEMe
"HemeTansl"»

28

KonTponbHas padoTa no remam
«Metamey u «HemeTtamin

29

HeOpFaHI/IquKI/Ie " OPpraHn4YCCKUC
KHCJIOTHI. HCOpFaHI/ILIGCKI/IC n
OpraHU4Y€CKUC OCHOBAHUA

30

AMpoTepHble HeopraHU4ecKue u
OpraHUYECKUE COCAUHECHUS.
I'eneTnyeckas cBA3b HEOPraHUYECKUX U
OpraHUYECKUX BELIECTB

31

Poinb xumun B o0ecrieueHU
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON O€301MaCHOCTH, Pa3BUTUHU
MEIUIIAHEI

32

[IpencraBienust 06 0OIMMX HAYYHBIX
MPUHIIMIIAX MPOMBIIUIEHHOTO MOTY4YEeHHUS
BaXHEHIIINX BEIIECTB

33

YemoBek B MHUPE BEIIECCTB U MaTCpUaIOB

34

XUMUA U 300pOBBE YEIOBEKA




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

CdopmupoBaHHOCTH MIPEACTaBICHUI 0 XUMHYECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMUH
B MO3HAHUU SIBJICHUH MPHUPOABI, B (POPMUPOBAHUU MBILUICHUS U
KyIbTYpbl ~JIMYHOCTH, €€ (YHKIHMOHAIBHOW TIPaMOTHOCTH,
HEOOXOIMMOM JIJIsl PEIICHUS TPAKTHYECKUX 3a71a49 U DKOJIOTHYECKU
000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO W TPHUPOIHOMN

cpene

1.2

1.3

Bilanenne cucteMoil XMMHYECKMX 3HAHMM, KOTOpas BKIKOYAET:
OCHOBOIIOJIAraronIMe  MHOHATHS  (MOJEKyjda,  BaJEHTHOCTb,
NEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCIICHUS, XMMUYECKas CBS3b,
MOJIb, MOJISIpHasi Macca, MOJISIPHBIA O0BEM, YIIEpOAHBIN CKENeT,
GyHKIMOHANBHAS ~TpyNna, paadKal, H30Mepusi, H30MEpHI,
TOMOJIOTMYECKUN PALl, TOMOJIOTH, YIJIEBOAOPOJbI, KHUCIOPOI- H
a30Tco/IeprKalllie COeMHEHNUs, OMOJIOTNYECKH aKTHBHBIE BEILIECTBA
(yrneBoapl, KUpbl, O€lKH), MOHOMEp, IOJHUMEP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS); TEOPUU U 3aKOHBI
(Teopusi XMMHMYECKOIO CTpPOEHMsI opraHmdeckux BemecTB A.M.
BbytnepoBa), 3aKOHOMEPHOCTH, CHMBOJUYECKHH SI3bIK XHMHH,
(hakTONOrMUecKue CBEJIEHUSI O CBOMCTBAX, COCTaBE, MOJYyYEHUU U
0€30IacCHOM  HCIIOJIb30BaHUM BaKHEHIINX HEOPraHWYEeCKUX MU
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JESATETbHOCTH

YCJIO0BCKa

CchopMupoBaHHOCTb YMEHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
MOHATHM, yCTaHaBIMBaThb WX B3aUMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATUS MPU ONMUCAHUM COCTaBa, CTPOCHUS U

HpCBpaH_ICHI/II‘;I OpTraHU4YCCKUX CO€OUHEHMI

14

chOpMUPOBAHHOCTh ~ YMEHUW  HMCIOJB30BaTh  XHMHUYECKYIO
CUMBOJIMKY IS COCTaBJIEHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX
(pa3BEpHyTOH, COKpamEHHOW) POpPMYT OpraHMYECKUX BEIIECTB U

ypaBHeHI/Iﬁ XUMHNYECKUX peaKHI/II\/’I, HU3roTaBJIMBaTb MOJICIH




MOJICKYJI OpTraHU4YCCKUX  BCIICCTB 4 WIIIOCTpaluu  UX

XUMHYCCKOTO U NPOCTPAHCTBCHHOT'O CTPOCHUSA

1.5

ChopmupoBaHHOCTE YMEHUH YCTaHABIWBATh MPUHAIIC)KHOCTH
M3YYEHHBIX OPraHUYECKUX BEIIECTB IO MX COCTaBY U CTPOEHUIO K
onpeAenéHHOMY Kiaccy (TpyImie) coeAUHEHUU (YriaeBOIOpPObI,
KHUCJIOPOJI ¥ A30TCOAEPKALLNE COCITUHEHM S, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS), JaBaTh UM Ha3BaHUS 1O CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHUS ONPEACTAThH BHJIBI XUMHUECKOH CBSI3U

B OpraHMYeCKHUX COCTUHEHUSX (OJUHApHBIE U KPAaTHbHIE)

1.6

ChopMUpOBaHHOCTH yMEHHUS HPUMEHSTH: IOJO0XKEHUS TEOPHH
CTpoeHMs opraHnuyeckux BemecTB A.M. Dbyrneposa mus
OOBSICHEHUS! 3aBHCUMOCTH CBOMCTB BEILECTB OT HMX COCTaBa U

CTPOCHUSA; 3aKOH COXPAaHCHUA MAaCChI BCUICCTB

Yraesogoponel. Kucnopoacoaepkamme W a30TCOAEpIKAIINE

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

2.1

CdopmMHpoBaHHOCTh YMEHUN NMPUBOAUTH TPUBUAIbHbIE HA3BAHUS
OTJIEJIbHBIX OPraHMYECKUX BELECTB (ITHJIEH, IPONUIIEH, all€THIIEH,
STUJICHIJIMKOJIb, TIUIEPUH, (heHo, popManbIerus, aueTaabaerus,
MypaBbHHAs KHCJIOTA, YKCYCHas KHCIJIOTA, OJEMHOBAs KHCIOTA,
CTeapuHOBAas KUCJIOTa, TIII0KO03a, (PpyKTO3a, Kpaxmall, LIeJUIr0I03a,

TJIALKH)

2.2

2.3

CdopmMHupoBaHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE,
(du3nUecKre U XUMUIECKUE CBOWCTBA THITHYHBIX TPEJCTABUTEIICH
Pa3TUYHBIX KJIACCOB OPraHMYECKHX BEIIEeCTB (METaH, 3TaH, ITUJICH,
MIPOMUJICH, alleTuiieH, OyTtaaueH-1,3, metunoyraauen-1,3, 6enson,
METaHOJ,  JTaHOJ,  OJTWICHTJUKONb,  DJIMIEpHH,  (EeHoI,
areTalbJeTul, MypaBbHHAs W YKCYCHAas KHCJIOTBI, TJIFOKO3a,

KpaxMmaJi, OCJIJIK0JI03a, aAMUHOYKCYCHAs KI/ICJ'IOTa)

C(I)OpMI/IpOBaHHOCTI) YMCHHUA UIUIIOCTPHUPOBATH T'CHCTUYCCKYIO
CBA3b MCKAY TUIHWYHBIMH IMPCACTABUTCIIAMHA PA3JIMYHBIX KJIACCOB
OpPraHU4YCCKUX BCIICCTB YPaBHCHUAMHA COOTBETCTBYIOIIHUX

XUMHUYECKUX PEaKIUi C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hopmyi

2.4

ChopMHpOBaHHOCTh  yYMEHMSI  XapaKTepU30BaTh  MCTOYHHUKHU
YTJII€BOIOPOAHOIO ChIpbst (He(PTh, MPUPOAHBIH I'a3, Yroib), CIIOCOOBI
UX TepepaboTKM U NPAKTUYECKOE MPUMEHEHHE MPOIAYKTOB

nepepadoTKu




XUMHUS U KU3HL. PacuéTerl

3.1

ChopmupoBaHHOCTh YMEHUH BIAACTh CHCTEMON 3HaHH 00
OCHOBHBIX METOJAaX HAYYHOTO IMO3HAHUS, HCIIOIb3yEeMbIX B XUMUU
NpU M3YyYCHUU BEIIECTB M XMMHUYCCKHX SIBIICHHI (HAOIOJCHHUE,
U3MEPEHUE, OKCIEPUMEHT, MOJCIMPOBAHUE), HCIIOJIH30BaTh
CUCTEMHBIE XUMHUYCCKUC 3HAHWS JUIsl TPUHITHS PEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBI3AHHBIX C BEIICCTBAMH U

X IPUMCHCHHUEM

3.2

CdopmupoBaHHOCTh YMEHMI COOIOJATh MpaBUiia MOIb30BAHUS
XUMHUYECKOH MOCYyI0i U 1a00paTOpHbIM 000pyA0BaHUEM, a TAKKe
mpaBwia OOpamieHus] C BEIMIECTBAMH B  COOTBETCTBHH C
WHCTPYKIUSAMH T10 BBITIOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKUX

OIIBITOB

3.3

ChopmMupoBaHHOCTh YMEHHMH IUJIaHUPOBaTb U BBIIOJHATH
XUMHUYECKHH SKCIEPUMEHT (IPEBPALeHNs] OPIraHUYECKUX BEILECTB
IIPY HarpeBaHMH, MOJIyYE€HUE STHIIEHA U U3yYeHHE €ro CBOMCTB,
KAueCTBEHHbIE PEaKIMU OPraHUYECKUX BEUIECTB, JACHATypalus
OEKOB MpU HArpeBaHWHU, LBETHbIE peakuuu OelKoB) B
COOTBETCTBUM C IMpaBUJIAaMHM TEXHUKHU O€30MaCHOCTH IpH
oOpallleHnu C BelIeCTBaMH U JIaOOpPaTOPHBIM O00OPYAOBAaHHUEM;
MPEJCTABIATh PE3yNbTaThl XUMUYECKOTO IKCIEPUMEHTa B (opme
3aMMcH ypaBHEHUH COOTBETCTBYIOLIUX peakuil 1 GOpMyIUpOBaTh

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTh YMEHUH MPOBOIUTH  BBIYMCIEHUS IO
XUMHYECKUM  ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBA UJIX MPOIYKTA PEAKIINU 10 U3BECTHBIM MACCE,
00bEMY, KOJIIMYECTBY OJHOTO M3 MCXOJHBIX BEHIECTB WIH

MIPOAYKTOB PEAKIINN)

3.5

3.6

ChopmMupoBaHHOCTh  YMEHMM  KPUTHYECKHM  aHAJIU3UPOBATh
XUMHUYECKYIO HH(OPMAIIHIO, MTOTY4aeMYI0 U3 Pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit nH(popmaruu, cetb IHTepHET U ipyrue)

ChopMupoBaHHOCTh YMEHUH COOJIOAATH MpaBUIa SKOJIOTUYECKH
1enecoo0pa3Horo MoBeIeHUs B OBITY U TPYAOBOH JI€ATEIHHOCTH B
LETSAX COXPAHEHHUs CBOETO 3/I0POBbS U OKpPYXKArOIIEH MPUPOTHON
Cpelbl, 0CO3HABATh ONIACHOCTh BO3JEHCTBUS HA JKUBBIE OPTaHU3MBbI
ONpEACNEHHBIX OPraHMYECKMX  BEIIECTB, IIOHMMAas  CMBICI

nokazatenss [IJIK (mpemenbHO 1momycTMMONM  KOHIIEHTpAIlWH),




MOSICHATH Ha IPUMEPAX CIOCOObI YMEHBIIEHUS U MPEI0TBPAILCHHS

HUX BpCAHOT'O BOBHGﬁCTBHﬂ Ha OpraHu3M 4CJIOBCKaA

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

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bianenue cucreMol XMMHYECKHMX 3HAHUM, KOTOpash BKIIIOYAECT:
OCHOBOIIOJIATAIOIINE TIOHATUSA (XMMUYECKHHA DJIEMEHT, aToM,
AJIEKTPOHHAsT 000JI0YKa atoma, S-, p-, 0-3JIEKTPOHHBIC OpOHMTAIN
aTOMOB, HMOH, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIILHOCTD,
CTENEHb OKHUCJICHUS, XMMHUYECKasi CBsI3b, MOJIb, MOJISIPHAs Mmacca,
MOJIIPHBIA 00BEM, KPUCTAIUTMUECKAs PEHIETKA, TUITBI XUMUUYECKUX
peakuuit (OKHCITUTEBHO-BOCCTAHOBUTEIILHEIE, 3K30- u
SHAOTEPMHUYECKHUE, pEaKIMH HOHHOrO  OOMEHa), pacTBOp,
3JICKTPOJIUTHI, HEIJIEKTPOJIMTHI, DJIEKTPOJIUTHIECKAs AUCCOLIMAIIMS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XWUMHUYECKOW PEaKIIUH,
XMMHUYECKOE  paBHOBECHE); TEOpPUM M  3aKOHbl  (Teopus
3JIEKTPOJIUTUYECKON auccornuanuu, llepuonuueckuit 3akon J[.W.
MenneneeBa, 3aKOH COXpaHEHHsT MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (PAKTOJOTUYSCKUE CBEIACHHUS O
CBOMCTBaX, COCTaBe, IMOJTYYCHHUH U OE30MMaCHOM HCIOIb30BAaHUI
BaXHEUIIINX HEOPraHMYECKUX BEIIECTB B OBITY M TMPaKTHUECKOU

ACATCIIBHOCTH YCJIOBCKA

ChopMupoBaHHOCTh YMEHUH BBISBIIATH XapaKTE€PHbIE MPU3HAKU U
B3alMOCBSA3b U3YUEHHBIX IIOHATUH, IPUMEHSITh COOTBETCTBYIOIINE
MOHATHSI TPU ONUCAHUM CTPOCHUS M CBOWCTB HEOPTraHMYECKHX
BELIECTB U UX MPEBPAILLEHUN; BbISIBISITh B3aUMOCBSI3b XUMHUYECKHUX
3HAHMW € TOHATUSAMHM M MPEACTaBICHMSIMH  JPYTHX
€CTECTBEHHOHAYYHBIX IPEIMETOB

BnageHne oCHOBHBIMM METO/IaMU HayYHOTO MO3HAHUS BEILIECTB U
XUMHUUYECKUX SIBJICHUH (HaOsoneHne, M3MepeHue, HKCIEePUMEHT,

MOJICIUPOBAHNE)

11 KJIACC
Kon
MpPOBEPAEMOro
pe3yJjbTara
1
1.1
1.2
1.3
14

CpopMHUpPOBAaHHOCTh YMEHHI ONPENEIATh BaJIECHTHOCTh U CTEIIEHb

OKHCJICHHUS XUMHUUYCCKHUX JJIEMCHTOB B COCAMHCHUAX PA3TIUYHOIO




1.5

1.6

1.7

COCTaBa, BHJ XHMMHYECKOM CBs3M (KOBAJIEHTHAs, WOHHAas,
MeTaJuInyecKas, BOJIOPO/THAS ) B COCIMHEHUSIX, THUII
KPUCTAINIMYECKON pEemETKH KOHKPETHOrO BellecTBa (aToMHas,

MOJICKYJIsIpHas, NOHHas, MeTaJ'IJ'II/I‘ICCKaH)

ChopmMHupoBaHHOCTh yMEHUN OIpeNesTh XapakTep Cpeabl B

BOAHBIX paCcTBOpax HCOPraHUYCCKHUX COG,Z[I/IHCHI/II‘/'I

ChopMHPOBAaHHOCTE yMEHHS KIACCH(PHUUIUPOBATH XHMHUYECKHUE
peakuu IO pa3IMyHBIM TpU3HAKaM (YUCIy H  COCTaBy
pearupyromux — BEHIeCTB, TEIJIOBOMY J(PQeKTy  peakuuw,
U3MCHEHUIO CTCTEHEH OKUCICHHS JIIEMEHTOB, OOpaTHMOCTH

peakuuu, y9acTUIO KaTaanu3aTropa)

ChopMupoBaHHOCTh YMEHHI COCTaBJISATh ypaBHEHUS peakIuil
Pa3IUYHBIX TUIIOB, TOJHBIE U COKPAIIEHHBIC YPaBHEHUS peaKlun
MOHHOTO 0OMEHa, YUHUTHIBAsI YCIOBHS, MPU KOTOPBIX 3TH PEaKIUN

UIYT 10 KOHIA

1.8

1.9

CdopmupoBaHHOCTH yMEHUHI IIPOBOJIUTH peakuuuy,
MIOATBEPKIAIOIIUE KayeCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BELIECTB
CdhopMupoBaHHOCTD YMEHUU pacKpbIBaTh CYILIHOCTb
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKUMi  MTOCPEICTBOM

COCTaBJICHHA 3JICKTPOHHOT'O OajlaHca THX peaxunﬁ

1.10

CpopMHUpPOBAaHHOCTh YMEHHUM OOBSICHATH 3aBHCHMOCTH CKOPOCTH

XUMHUYECKOHN peaklMy OT pa3inyHbIX (PaKTOpOB

1.11

2.1

CpopMHUpPOBAaHHOCT, YMEHHI OOBSICHATH XapaKTep CMEIIEeHUs
XUMHUYECKOTO PaBHOBECHS B 3aBHCUMOCTH OT BHEIHETO

BozaeiicTBus (npunimn Jle [larense)
OO01as u HeopraHu4yecKasi XUMHUs

CdhopMupoBaHHOCTH YMEHUH pacKkpbIBaTh cMbIc [lepuoaudeckoro
3akoHa J[.MI. MenneneeBa W JI€MOHCTPUPOBATH  €TO

CHUCTEMATHU3HUPYIOIIYI0, OOBSCHUTENBHYI0O U IPOTrHOCTUYECKYIO

byHKIIIN

2.2

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepU30BaTh dSJIECKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKHUX DJIEMEHTOB |—4 mepuoaoB
[lepuonnueckot  cucrembl  XUMUYECKUX  anemeHToB  J[.H.
MeneneeBa, HWCHONAB3YST MOHATHA «S-, P-, 0-3JI€KTPOHHBIE

opouTanm», «QHEepreTu4ecKue YPOBHU, OOBSCHATH




3aKOHOMEPHOCTU U3MEHEHHUs] CBOMCTB XUMUYECKUX DIEMEHTOB U UX
COCIMHEHUH M0 mepuojam M rpynnaMm llepruoauyeckoi cucTteMsbl

xuMudeckux djemenToB .. MenageneeBa

2.3

ChopMUpOBaHHOCTh YMEHHMH XapakTepu30BaTh (OMUCHIBATH)
o0muye XHWMHYECKHE CBOMCTBA HEOPraHWYECKHMX  BEIECTB
Pa3INYHBIX KJIacCOB, HOJTBEPKAATH CYILECTBOBAHUE
TCHETUYECKON CBSA3M MEXIy HEOPraHMYECKMMH BEIIECTBAMHU C

IIOMOILIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN

2.4

ChopmupoBaHHOCTh YMEHUH YCTaHABIUBATH MPUHAIICKHOCTH
HEOPTaHUYECKUX BEIECTB 10 UX COCTABY K ONPEIEIEHHOMY KiIaccy
(rpynme) coemuHeHui (MPOCTHIE BEIIECTBA — METAUIBI M
HEMETAJTbI, OKCHJIbI, OCHOBaHHUsS, KHUCJIOTBL, aMQpOTepHBIC

TUJIPOKCH/IBI, COJIN)

2.5

CpopMHUpPOBAaHHOCT, ~ YMEHHMM  HCIOJB30BATH  XUMHYECKYIO
CUMBOJIMKY I COCTAaBJICHHS (GOPMYJ BEIICCTB M ypaBHEHUI
XMUMHYECKHX peakiuii, cucteMaTnueckyro HomeHkatypy (IUPAC)
U TPUBHAIILHBIE HA3BaHMs OTAENBHBIX HEOPTAaHUYECKUX BEILECTB
(yrapslii Ta3, YIVICKMCIBIM Tra3, aMMHaK, raméHas H3BECTb,

HeramiéHasi U3BeCTh, IUThEBAsI COJIA, TUPUT U APYTHE)

2.6

CdopmMupoBaHHOCTh YMEHHMH  XapakTepus3oBaTh (OMHCHIBATH)
o0Iye XHMMHYECKHE CBOMCTBA HEOPraHWYECKHUX  BEIECTB
pa3IUYHbIX KJIaCCOB, MOJTBEPXKIATh CYIIECTBOBaHUE
TCHETUYECKON CBS3M MEXIy HEOPraHMYECKUMH BEIIECTBAMHU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaxunﬁ

2.7

CpopMHUpPOBAaHHOCT, YMEHUW IUJIAHUPOBATh M BBITOJHATH
XUMHAYECKHI HKCIEPUMEHT (pa3ioKeHHe MEepOKCHIa BOJOPOJa B
MIPUCYTCTBUM KaTalu3aTropa, OIpeNeleHue Cpelasl pPacTBOPOB
BEIIECTB C IOMOIIbIO YHHMBEPCAJIBLHOIO HMHIUKATOPA, BIUSHHUE
pa3IMYHBIX PAKTOPOB Ha CKOPOCTh XUMHUYECKOH PEeaKInu, peakiuu
MOHHOr0 00MEHa, KaueCTBEHHbIE PeaKIMM Ha cynbdar-, kapOoHaT-
U XJOpUA-aHUOHBl, = HAa  KATHOH  aMMOHMS,  peIllIeHHe
SKCHEPUMEHTANbHBIX  3a/ad 1o TeMaM  «Mertauibl» |
«Hemeramib») B COOTBETCTBHHM C MpPaBWIAMH  TEXHHKH
0€30MacHOCTH MpH OOpallleHHH ¢ BellecTBaMH U J1ab0paTOPHBIM
00OpyJOBaHUEM;  TPEACTABIATH  Pe3yJbTaThl  XUMHUYECKOTO
SKCHEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX

peakmuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3Y/IHTaTOB




2.8

2.9

3.1

3.2

CdopmupoBaHHOCTE YMEHHI COONIOIATh TMpaBUiIa IMOIH30BAHUS
XUMHAYECKOH MOCYIOH U 1ab0paTOpHBIM 000PYIOBAaHHEM, A TAKXKe
npaBwia OOpamieHuss C BENIECTBAMH B COOTBETCTBUU C
MHCTPYKIHMSAMHU [0 BBIIOJHEHHUIO JIADOPATOPHBIX XUMHYECKUX

OIIBITOB

ChopmupoBaHHOCTh YMEHUN  XapaKTepuU30BaTh XHUMHUYECKUE
IIPOLIECCHI, JIEXKAIKEe B OCHOBE IPOMBIIIJICHHOTO IOJyYEHUs
CepHOW KHUCIIOTBI, aMMHaka, a Takke C(HOPMUPOBAHHOCTD
Mpe/ICTaBICHU 00 OOIIMX HAYYHBIX IPUHLUIIAX U SKOJIOTHYECKUX

npoGieMax XUMHUYECKOTo MPOU3BOJICTBA

XuMuA U Ku3Hb. Pacu€Thl

CdopmMupoBaHHOCTH MPEACTABICHUI 0 XUMUYECKON
COCTaBJISIONICH €CTeCTBEHHOHAYYHON KapTHHBI MUPA, POJIH XUMUHU
B IO3HAHUU SIBJICHUHA MPHUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS U
KyIbTYpbl ~JIMYHOCTH, €€ (YHKIMOHAJIBHOH TIpPaMOTHOCTH,
HEOOXOIMMOM JIJIsl peIICHUS MPAKTHYSCKUX 33729 U SKOJIOTHUSCKU
000OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO M MPHUPOJHOMN
cpene

ChopmupoBaHHOCTh ~ YMEHHMM  KPUTUYECKHM  aHAIU3HPOBATH
XUMHUYCCKYI0 HHPOPMAITHIO, MOJIy4aeMyI0 U3 Pa3HBIX UCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHHMKAIIUH, CeTh VIHTEpHET U JpyTrHe)

3.3

3.4

CchopMupoBaHHOCTh YMEHUH COOJIIOAATH MpaBUa SKOJIOTUYECKH
1enecoo0pa3HoOro MoBEIECHUS B OBITY U TPYAOBOM JIEATEIBHOCTH B
LEJIAX COXPAHEHHUsI CBOETO 3/I0POBbSl M OKPYKAIOLIEH MPUPOAHOM
cpensl

Oco3HaBaTh OINACHOCTh BO3JEHCTBHSI Ha JKUBBIE OPTraHU3MBI
OTIpe/IeIEHHBIX BEIIeCTB, MOHUMas cMbicn mnokazatens [1K,
MOSICHATH Ha IPUMEpaxX CIOCOObl YMEHbILIEHUS U NPEAOTBPAILEHUS

HUX BpEAHOT'O BO3JCHCTBUS Ha OpTraHu3M 4YCJIOBCKa

3.5

ChopMHUpPOBAaHHOCT, ~ YMEHHUW  TPOBOJUTH  BBIUYUCICHHUS  C
HCIOJIb30BAHUEM TOHATHUS «MacCOBas 1015 BELIECTBA B PACTBOPEY,
O00BEMHBIX OTHOIIIEHUH Ta30B MPU XUMHUUYECKUX PEAKIUSIX, MACCHI
BellecTBa WM 00bEMA Ta30B IO HU3BECTHOMY KOJHYECTBY
BELIECTBA, Macce Wi 00bEMY OJTHOTO U3 yYaCTBYIOIIUX B peaklUu
BEIIECTB, TEIUIOBOTO d3(deKxTa peaknud Ha OCHOBE 3aKOHOB

COXPAHCHUS MACChI BCIICCTB, IPCBPAIICHUA U COXPAaHCHU S DHCPIUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Teopernueckrne OCHOBbI OPraHU4YEeCKOW XUMHUU

1.1

[Ipenmer opranuyeckorl XUMHUH: €€ BOZHUKHOBEHHE, PAa3BUTHUE M 3HAYEHUE B
MOJyYEHUU HOBBIX BEIIECTB U MATEpUANIOB. Te€OpUs CTPOCHUS OPraHUYECKUX

coequHenniit A.M. BytnepoBa, €€ OCHOBHbBIE MOJIOKEHUS

1.2

1.3

2.1

CrtpykrypHble (OpMYyNIbl OpraHMYEeCKHX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XuMudeckasi CBSI3b B OPTaHUYECKUX COCIMHEHUSX — OJUHApPHBIE U KPaTHBIC

cBs3u. [IpencraBienue o KIacCH(pUKAIMA OPTaHUYECKUX BEUIECTB
HomeHnknarypa opraHMuecKuX COeAMHEHHUH (cucTeMaTuyeckas) U TpUBUAJIbHBIE
Ha3BaHUS BaAXKHEHIIITNX HpCIICTElBPITGJIGfI KJIaCCOB OPraHM4CCKUX BCIICCTB
VYri1eBo10pObI

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTHYECKUN psAll. MeTaH U 3TaH — IPOCTENIINE
MPEJICTaBUTENN aAJKAaHOB: (U3MYECKHE M XHUMHYECKHE CBOMCTBAa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHHUC

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psAf. DTUIEH U NPONWIEH —
MPOCTEHIINE NPEACTaBUTENN AJKEHOB: (PU3NYECKHEe M XMMHMYECKHE CBOICTBa
(peakuu THJIPUPOBAHUS, TaJlOTCHUPOBAHUS, THJApaTallid, OKHCICHHUS U
MOJINMEPU3AIIH ), TOJy4YE€HUE U IPUMEHEHHE

Anxaauensl: OyraaueH-1,3 u wmerunOyraaues-1,3: cTpoeHue, BakKHEWIINE
XUMHUYECKHUE CBOMCTBA (peakuus noinumepusanun). IlomyuyeHne CHHTETHYECKOTo

KayuyKa U Pe3UHbI

2.4

2.5

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUI psifl. ALIETUIIEH —
NPOCTEHIINIA TpeACTaBUTENb AalKUHOB: COCTaB, CTPOCHHME, (QHU3MUECKUEe U
XMUMHYECKHE CBOMCTBA (peaKkIMy TUAPUPOBaHUS, FaIOTCHUPOBAHUS, THIpATaIUH,

TOpPEeHMsI ), OJy4eHUE U IPUMEHEHNE

Apenbl. benzon: cocraB, cTpoeHue, ¢uU3NYeCKHMe M XHUMHYECKHE CBOMCTBa
(peakuuy raJoreHUpOBaHUs U HUTPOBAHUS ), OJTy4YeHHe U mpuMeHeHue. Tomyou:
COCTaB, CTpO€HHe, (u3nyeckue W XUMHUYECKHE CBOIcTBa  (peakuuu
TaJIOTEHUPOBAHNUSA M HUTPOBAHMS), IOJIyUEHUE W IPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnyeckasl CBSI3b MEXKIY YIJIEBOJOPOJAaMH, MPUHAMIEKAIIUMU K

Pa3IMYHBIM Ki1acCcaM




2.6

3.1

3.2

3.3

[TpupoHBIe HICTOYHUKH YTII€BOAOPOA0B. I IpupoaHbIii ra3 u momnyTHbele He()TAHBIC
ra3sl. Hedts 1 e€ mpoucxosxxaenne. CriocoOsl nepepaboTku He(TH: MMEePEeroHKa,
KPEKUHI (TepMHUYECKUH, KatanuTtudeckuil), nuposus. [IpoaykTsl nepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIIICHHOCTH U B ObITy. KameHHBIH yrosp u

MPOAYKTHI €To mepepaboTKu
Kucnoponcozepxamue opraHndeckue COeAnHEHUS

[IpenensHbIe OAHOATOMHBIE CIUPTHL. METaHOJ U ATAHOI: CTpOeHHE, (PU3NIECKHE
U XUMHYECKHE  CBOMCTBAa  (peakuMM C  aKTUBHBIMU  METaJUIaMU,
raJIoreHOBOJIOPOJIaMH, TOpEHHe), TpUuMeHeHue. BoaopoaHbie CBS3M MEXIY
MOJIEKYJIaMH CIUPTOB. JlefiCTBUE METaHOJa M 3TaHOJIa HA OPTaHU3M YEJIOBEKA.
MHOroaToMHBIE CIUPTHI. DTUIICHTIUKOIIb U TIUIEPUH: CTPOCHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA (B3aUMOJCMCTBHE CO IIEJIOYHBIMH  METaJUIaMU,
Ka4yeCTBCHHAsl pPEaKIus Ha MHOTOATOMHBIC CIUPTHI). JIeHCTBHE Ha OpraHU3M
yesnoBeka. [[puMeHeHue rmnepuHa v STUIICHTIIUKOJIS

@deHon:  CTpOeHHE MOJEKyNbl, (U3MYeckue ¢ XHUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ipumenenue henomna

Anpaeruapl U kKeTonbl. Dopmanbaeru, aleTanbJAeru: CTPOeHHE, PU3NYEcKue U
XUMHUYECKHUE CBOMCTBA (PEaKIMM OKHUCICHHUS] U BOCCTAHOBJICHUS, KAU€CTBCHHBIC

peaxkiuun), noJy4eHue U NpuMeHeHNe

3.4

3.5

OAHOOCHOBHBIE TpesieNbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHasi U YKCyCHas
KHCJIOTBI: CTpOeHHE, (Pr3nyecKre 1 XMMUIECKHE CBOMCTBA (CBOWCTBA, O0IINeE IS
Kjlacca KHCJIOT, peakuus »TepuduKanuu), IMOJydyeHHe W IpPHUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsI KUCJIOTHI KaK MPEJACTAaBUTEIN BBICIIUX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JeiiCTBHE
CrnoxHble 3(hUpbl KaK IPOM3BOJIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIIOKHBIX
a¢upos. Kupsel. I'naponus xupos. [Ipumenenue xupos. buonoruueckast poib

KUPOB

3.6

VYreBobl: cocTaB, Kiaaccu(UKaIUs yrieBOJ0B (MOHO-, U- U TIOJMCAXaPH/IbI).
I'moko3a — mpocTelmmii MoHOcaxapua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIH,
¢usnyeckue M XHMMHUYECKME CBOMCTBa (B3aUMOJCHCTBHE C THIPOKCHUAOM
menu(ll), okucieHnme  aMMuauHBIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bl), HAXOXKJIEHUE B MPUPOJE, IPUMEHEHHE,
6uosiornyeckas ponb. @otocunTe3. PpyKTO3a KaKk H30Mep IoKo3bl. Kpaxman u
LEJUII0JI03a KaK IpUpOJHbIe noauMepbl. CTpoeHHE Kpaxmala M LEJUIIOJIO3bI.
dusnyueckne W XUMHYECKHE CBOWCTBA Kpaxmaia (THApPOJIN3, KadeCTBEHHAas

peaKIus C HOJIOM)

A3oTcoiepikaliie OpraHn4eckiue CoeIMHEeHNs




4.1

AMUHOKHCIIOTBI KaKk aM(OTEepHbIE OpraHuyeckue coequHeHus. Ousnueckue u
XMMHAYECKHE CBOMCTBa aMHHOKHCIOT (Ha IpuMepe TIUIMHA). buonormueckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku Kkak npUpPOIHBIE BBICOKOMOJIEKYJISpHbIE coequHeHus. llepBuunas,
BTOpUYHAS M TpPETHYHAs CTPYKTypa OenkoB. XHMHUECKHE CBOICTBa OEJKOB:

THJIPOJIN3, ACHATYypallksl, KaUeCTBEHHbIE PEaKIIMU Ha OeJIKH
BricokomoneKynspHble COeIUHEHUS

OCHOBHBIE TOHSATHS XUMHU BBICOKOMOJEKYJSPHBIX COCIUHEHUH: MOHOMED,
II0JINMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb [TOJINMEPU3ALIUH, CPEIHSSA MOJIEKYIISIpHAS

macca. OCHOBHEBIC MCTOAbI CHUHTEC3a BbICOKOMOJICKYIISIPHBIX COGI[I/IHCHI/Iﬁ —

moJIMMEpu3anuAa U INOJIUKOHACHCA U

5.2

3KCH€pI/IMCHTaJH)HI)I€ MCTOABI HM3YYCHUSA BCUICCTB W HX HpeBpaHIGHHfII
O3HaKOMJICHHUC C O6p33HaMI/I MNpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay41yKOB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U PE3UHbL

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

11

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

XuMUYecKuit 31eMeHT. AToM. Sapo aroma, H30TOIbI. DIEKTPOHHAs 000I0YKa.
DHepreTHyecKre YpOBHH, MOAYPOBHH. ATOMHBIC OpOUTAIH, S-, P-, 0-3271eMEHTHI.
OcobeHHOCTH pacTpeIeIeHHs SJICKTPOHOB IO OPOUTAISIM B aTOMaxX JIEMEHTOB

NEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYpalLHs aTOMOB

1.2

[Iepnognueckuii 3axkoH u Ilepmoandeckas cucTeMa XUMHUYECKHX JIJIEMEHTOB
J.N. MenneneeBa. CBsi3b NepUOIUYECKOTO 3aK0Ha U [lepuoanueckoil cucTeMbl
XuMuueckux aeMeHToB /.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHMsI CBOMCTB XUMHYECKHX D3JEMEHTOB H
o0pa3yeMbIX MMHU TPOCTBIX M CIOXHBIX BEHIECTB MO TPYyNIaM M MEpHOAaM.

3HadeHue NEpUoOANYCCKOr'o 3aKOHA B PA3BUTHUUN HAYKU

1.3

1.4

1.5

CTtpoenue BemiecTBa. XUMHYECKas CBA3b. BHIBI XHMHYECKOW CBA3M
(koBaJleHTHasl HETIOJISIpHAsT W TIONISIpHAs, WOHHAs, MeTajuinyeckasi). VoHBI:
KaTHOHBI ¥ aHWOHBL. MeXaHn3Mbl 00pa30BaHUs KOBAJICHTHON XUMHUUYECKOM CBS3H

(0OMeHHBIN U TOHOPHO-aKLIENTOPHBIN). BogopoaHas cBs3b
BaneHnTHOCTB. DnekTpooTpuiaTeTbHOCTh. CTENEeHb OKUCIECHUS

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA

COCTaBa BeIIECTBA. THITBI KPUCTAJUIMUECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIIA KPUCTAUIMYECKOW pelerku. [loHATHE O aucCnepcHBIX
cucreMax. McTuHHBIE U KOJUIOMAHBIE PAcTBOpbI. MaccoBas 10JIs BELECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHUYCCKUX BECIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knaccudukanus — XUMHYECKUX — peakiuil B
HEOPraHMYECKON U OPraHnYecKoi XUMHU. 3aKOH COXPAaHEHUS! MAcChl BELIECTB,

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

OOpatumble peakiuu. XUMHUYECKOoe paBHOBecue. DakTOphl, BIUSIOLUIME Ha
COCTOsAHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense

DnexTponauTHueckas auccoinyanus. CuibHbe U ciiadbie dekTponuThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCIIasi, HEUTpaJbHasl, liesiouHast. Peakuun noHHOro

oOMmeHa

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuu

2.1

Heopranuueckas Xumust

Hewmertannsl. [Tonoxxenue nemetannos B [leproandeckoit cucteMe XUMUYECKUX
anementoB J[.M. MenzeneeBa u 0COOCHHOCTH CTpOoeHHUS aTOMOB. Dusnueckue
CBOICTBa HEMeTaJJIOB. AJUIOTPONMS HEMETAJIOB (Ha MpUMepe KUCIOopoia,

cepsl, pocdopa u yrirepoa)

2.2

2.3

XUMHYECKHE CBONCTBA BAXKHEHMIIMX HEMETa/UIOB (TaJlOT€HOB, CEphI, a30Ta,
docdhopa, yriepoma W KpPEeMHHsA) W WX  COCIUHEHHH  (OKCHJIOB,
KHUCTIOPOJICO/IEPIKALUX ~KHUCIOT, BOJAOPOAHBIX coenuHeHuit). I[lpumeHeHue

BaKHEHUIIINX HEMETAIIJIOB U UX COCAUHEHUI

Meramibl. Ilonoxxenne meramioB B Ileproauyeckol CUCTEME XHUMUYECKUX
sanemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS FIEKTPOHHBIX 000JIOUEK
aToMoB MeTayIoB. O0mIMe puznueckre cBocTBa MeTauioB. CIUTaBbl METAJUIOB.

3HeKTpOXHMquCKHﬁ pan HaHpH)KeHPIfI MCETAJlJIOB

2.4

2.5

XYMHYEeCKHEe CBOWCTBAa BaXHEMIIMX METa/IOB (HAaTpHUM, Kajauil, KaJbLUH,
MarHuii, aJlOMMHUH, LIUHK, XpOM, Xele30, Me/b) U uxX coenuHeHuid. OOmue
crocoObl noay4deHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

I'eneTndeckas cB3b HEOPraHUYECKUX BELIECTB, IPUHAMIIEKAIINX K PA3INYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumuu B 00eCHEYEHHH 3KOJOTHYECKOW, YHEPreTUYEeCKOW U IHILIEBOU
0e30MacHOCTH, Pa3BUTUU MeIULMHBIL. [[OHSATHE 0 HAYYHBIX METO/AaX MO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Ifl

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAaYYHBIX NPHUHOUIIAX ITPOMBINIJIICHHOI'O MOJYUCHUA
BaKHEHIIINX BCIICCTB. YenoBek B MHPE BCIICCTB U MaTCpHaAIOB: BayKHEHIITIE
CTPOUTCIIBHBIC MAaTCpHaJIbl, KOHCTPYKIIMOHHBIE MaTCpHajibl, KpaCKH, CTCKIIO,
KEpaMuKa, Marepuajibl OJid SJICKTPOHHUKH, HAHOMATCPHUAJIbI, OPraHUYCCKUC U

MUHEpaJIbHbIEC Y00peHUs

3.3

Xumus u 3A0OPOBLEC UYCJIOBCKA: IIpaBuJia HCIOJb30BAHUA JICKAPCTBCHHBIX
mpemnaparoB, IIpaBuiia 0€30IaCHOIr0 HCHOJIL30BaHU ImpenaparoB OBITOBOM

XUMHU B HOBCCHHeBHOﬁ KHU3HHU










