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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMeTra « XuMus» B 00pa3oBaTenbHBIX opranusanusax Poccuiickoit denepanumu,
pealn3yIoMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3BuTtusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJEpKaHUs, Pe3ylbTaTOB OOyYeHUs U TpPeOOBAaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMHU
o011e00pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpazoBaHHOCTH. OHO CHIYXHUT 3aBEpLIAIOIIMM 3TaloOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KyIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEer0 00111eT0 00pa30BaHUs Cpe/ICTBAMU YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
yu€ToM crneuu(pukd HayKu XUMUHU, €€ 3HaueHusT B IO3HAHUM NPUPOIBl U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C yUETOM OOIIMX LieJel U MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0coOyIko pojb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (GOpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH O0JIACTSIMU NPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHs cTaja
HEOTHEMJIEMOMN YacThIO MUPOBOM KYJIbTYphl, HEOOXOIMMBIM YCIOBUEM YCIEIIHOTO
Tpyda MU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHass XMMHS KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE



IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBHM C OOIIMMU MEISIMH U TPUHIUIAMU CPETHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomyMHA  npeaMeTa «XUMHsD»  ABISIIOTCA  0a30BblE  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUPOBAHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYECHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHus KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckas XuMus» c(opmupoBaHa B IpOorpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
MPEACTABICHUI O CTpOeHUHU BenlecTB. CBeeHus 00 U3ydyaeMbIX B Kypce BellecTBax
JAI0TCS B Pa3BUTUU — OT YIJIEBOJOPOAOB A0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuid. B Kypce  OpraHM4eckod  XUMHM  MOJY4YalOT  pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B THpeaMmere «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHuUs
TEOPETUYECKH MaTepuan u (aKTOJIOTMUYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHMM O BaXXHEMIHMX BEIIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSX MPOTEKAHUS JonoHseTcs B Kypcax 10 u 11 kmaccoB anemeHTaMu
COJIEp>KaHUs, UMEIOIIMMHU KyJbTYpOJIOTHYECKUA M MPUKIATHON XapakTtep. OTH
3HaHUS CHOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATENBHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCITUTAHUIO YBAXKEHHSI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUHU



Y MIPAKTHYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICIMBATh UHPOPMAIIHIO U IPUMEHSATD €€ [T TOTIOTHEHUS 3HAHUH,
PELIEHUS HHTEJUIEKTYJIbHBIX U DKCIIEPUMEHTAJIbHBIX HCCIIEI0BATENbCKUX 3a/1a4. B
LEJIOM COJIEp’KaHue Yy4eOHOro mpeamera «XuMHUsS» JAaHHOTO YPOBHSI H3Y4YEHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYUAIOIIMXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsL TIOHMMaHusl (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUPA, 0OYCIOBICHHOCTh CBOWCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh IPUPOIHBIX ABICHUHN MMyTEM IKCTIEPUMEHTA
W PpEIICHUS TPOTUBOPEYMH MEXKIy HOBBIMH (haKTaMHd € TEOPETHUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKke mpo0eM cOepeXeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OoOy4JarommMxcss MPUHIATHIE MPOrpaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIBHBIX YUEOHBIX ACHUCTBUHN, UMEIONUX 0a30BO€ 3HAUCHHE JIJISl PA3IMUHbIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOsieM, IMOUCKa, aHaimM3a U 00paboTKu
uHdoOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusl XMMHHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU ONPEICICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU I1IeJIeM M3y4eHHUs TpeaMeTa HampaBiICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKu Kak 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHUSI, MPAKTUYECKOU
JEATEIIbHOCTH 4YEeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM NMOAXOJ K OINPEACICHHUIO LIEJEH W3y4YEeHUs
MpeaMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUS TJIABHBIMHU LIEJISIMU HU3YyYCHUS IMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisIIOTCSA:

e (opMHUpPOBAaHHME CHCTEMBI XHUMHUYSCKMX 3HAHUW KaK  Ba)KHCHIIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JIekKaT KIIIOUEBBIC MOHSTHS, (QyHIAMEHTAJIbHBIC 3aKOHBI M TEOPUU XUMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W TOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
00001IIEHNI MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opMupOBaHUE U PA3BUTUEC MIPEACTABICHUM O HAYYHBIX METOJaX MMO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKIUA, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS YMEHUI
OpPUEHTUPOBATHCA B MHPE BEIIECTB M XUMHUECKUX SIBICHUHN, MMEIOLIUX
MECTO B IIPUPOAE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;



e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0€3011acHOr0 OOpaIeHMsI C BELIECTBAMM.

Hapsiny ¢ atum, copeprkaTelibHas XapaKTepUCTHKA 1IeJIel U 3a1a4 U3y4YeHUs
npeaMeTa B IPorpaMMe M0 XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUHU C
HOBBIMU IPHUOPUTETAMHU B CUCTEME CpefHero obuiero oOpazoBaHus. CerogHs B
IPENoAABaHUM XUMHH B OOJIbIIEH CTENEHHN OTIAETCS NPEANIOYTEHUE TPAKTUUECKON
KOMIIOHEHTE COJep>KaHus OOydYeHUus, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIMMYCKHHMKA 00111€00pa30BaTEIbHON OpraHu3alliy, BIAJCIONIETO HEe HabopoM
3HaHWU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM W YMEHHUSMU
AKTUBHOTO TOJYYCHHs 3HAHUI 1 MPUMEHEHHSI NX B PEATbHOM JKU3HU ISl PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi31 ¢ 3TUM IIpH M3y4EeHUHU TIpeAMETa «XUMHUSH TOMUHHUPYIOIIEE 3HAUCHHUE
IpUOOPETAIOT TaKUE LIENU U 331a4H, KakK:

ajanrtanus oO0yJarolmMXcsl K YCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelIeHu B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dopMupoBaHue |y OOyyaroUMXCs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I pPa3jINuHBIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOMMBIX AJIsI MPUOOPETEHHUS ONBITA IS TEIBHOCTH, KOTOPAst 3aHUMAET BAXKHOE
MECTO B TO3HAHUU XUMHH, a TaKXe JUII OLEHKH C MO3WIUN SKOJIOTHYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB 1 XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
YeJIoBeKa U IPUPOHYIO CPey;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CAMOCTOSITEIFHO MPUOOpPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIOIb30BaTh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIK XUMHUYECKOTO COJIEPIKaHNUS;

(dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MpPH IUIAHUPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HANPaBIEHHOCTH XWUMHUHU, €€ BAXXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
PaIMoOHAaIBLHOTO MPUPOAOIOIB30BaHNs, TIOTIOTHEHUS YHEPTETUIECKIX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKE€ MPUOOPETEHHs OMbITa
UCIIOJIb30BAaHUSl TOJIYYCHHBIX 3HAHUM s NPUHATHS TPAMOTHBIX PELICHHH B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSMHU.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHU)
0a30BOr0 YpOBHS BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero obiiero oopazoBaHus, coctariseT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Henento), B 11 kiacce — 34 gaca (1 gac B Heneio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. Te€Opusi CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. byTtiepoBa, e€ ocHOBHbIE 1010XKeHUsA. CTPYKTypHbIE POPMYIIbI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMHUYECKAas CBS3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o KilaccupuKauM opraHmyeckux BeniecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JIEMOHCTPALlMOHHBIX OIBITOB II0 MPEBPALICHUID OPraHUYECKUX BEILIECTB IIPU
HarpeBaHuu (IUJ1aBJieHUE, OOYTIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HAxXOXJIEHHWE B TMPUPOJE, MOJIyYeHUEe W
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHUM PAl. DTUIEH U MPONUIICH —
MPOCTEHIIINE TPEACTABUTENIU aJTKEHOB: (U3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallUM, OKUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHeWIIne
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusaruu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUH Psijl. ATICTHIICH
— TMPOCTEHIINIA TPEICTAaBUTENb AJIKHHOB: COCTaB, CTpOCHHE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKIMu THIPUPOBAHMUS, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHUs] ), MOJTyYEHUE U TPUMEHEHHUE.

Apennl. ben3on: coctaB, cTpoeHue, QpU3NYECKHE U XUMHUYECKHE CBONCTBA
(peakuuy raJOreHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U TIPUMEHEHHE. 10.1y0n:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumerneHue. TOKCUYHOCTb apEeHOB.
['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIIMMH K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHHMKH YIIEBOAOPOAOB. IIpupoaHblii Tra3 W NOMYTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH:



NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKHUW), nupoau3. IIpomyKkTel
nepepadoTKu HepTH, UX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHbIN
yToJb ¥ POAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KaydyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJIOT€HONPOU3BOIHBIX,
MPOBEICHNE MPAKTUYECKOW PabOThI: MOJyUYEHHUE STUIICHA U U3yUYEHUE €0 CBOMCTB.

Pacuérnslie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHIO XHWMHYECKOM peakuuu (Maccel, OO0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOIYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
raJIOrT€HOBOJOPOAAMH, TOPEHHE), NpPUMEHEHHE. BoJOpomHbBIE CBS3M MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajulaMH, KaueCTBEHHasi peakilisg Ha MHOTroaTOMHbIE crnupThl). [leficTBue Ha
OpraHusM yenoseka. [[puMeHenune rauuepuHa U STUICHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerugpl U Kemowuwvl. DopManmpaerua, aneTanbACTHN:  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIECHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbuHAas U YKCYCHas
KHUCJIOTBI: CTpOEHUE, (pU3nUecKre 1 XMMUYEeCKUEe CBOMCTBA (CBOMCTBA, 00IIMe /1Jis
KJ1acca KHCIIOT, peaklust dTepuduKaimm), norydeHue u npumeHenue. CreapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
cioxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYrneBonpl: coctaB, KiaccuUKalUs ~ yrieBojoB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NUYECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJIEUCTBHE C TUAPOKCUIOM
menu(ll), okucienne aMMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHue,
Opo’KeHHE TIII0KO03bI), HAX0XKACHHUE B PUPO/JIE, MIPUMEHEHUE, OMOIOTHYecKast poJib.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHrne Kpaxmaia U
Hewnosno3bl.  PU3MYECKUE W XMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).




DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MpOBE/ICHNE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIHMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), BzammonmeicTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaumn.

Bbluncinenuss 1Mo YpaBHEHHIO XHWMHYECKOM peakuuu (Maccel, OO0BEMA,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIICCTB WM IMTPOTYKTOB PEAKITHH ).

A3oTcozeprKanue OpraHumIecKue COCTUHCHHUS.

AMMHOKHCIIOTHI Kak aM(OoTepHbIC OpraHndeckue coequHeHus. dusndyeckue n
XUMUYECKHE CBOMCTBA aMHMHOKHCJIOT (Ha MpuUMepe INMIMHA). buojormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak NpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeikoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHMs] BEIIECTB M UX IPEBPAILICHUIA:
HaOJIOICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypalus OCIKOB MPpU
HarpeBaHWM, [IBETHBIC PEAKIIUHA OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TOHATHS XUMHW BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHBb MOJMMEPU3AIIUH, CPEIHSS MOJICKYIIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YUEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIONIUXCS CUCTEMHBIMHU IS OTIACITHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OOmmme ecTeCTBEHHO-HAYYHBIC MTOHATHS: SBJICHUES, HAYIHBIA (DaKT, THIIOTE3a,
3aKOH, TEOPHSs, aHAJU3, CUHTE3, KiIacCUu(PUKaIMs, NepUOAUIHOCTh, HAOIIOJEHUE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepus, DHEPrHUs, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DHEPreTUYECKUA YpOBEHb, BEIICCTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUC
BEIECTBA, (PU3NICCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJIEBOJIBI, KHUPHI,
(bepMeHThI).



['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pECypCHL.

TexHOJorus: IMHUILIEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IUTAHU,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaThl, MaTEpUalIbl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKHT 3neMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB M0 OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAOB. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnonmueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHa M llepromnueckord CUCTEMBI
xuMuueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOjaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHMYECKash CBS3b. BHAbl XHMHYECKON CBS3U
(koBaJIeHTHasi HETOJSIpHAs W TOJSpHAs, UOHHAs, MeTa/uinyeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJIEHTHONW XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BaleHTHOCTb. JIEKTPOOTPHUIIATEIHHOCTb.
Crenenb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIbI KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COCIMHEHUU. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknusa. Kimaccupukanuss XUMHYECKMX — peakiuii B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U IPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnektponutuyeckas auccouranus. CuibHbie U ciadble 35eKTponuTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
neMoHcTpanus Tabnun «[lepuoanueckas cucremMa Xxumuueckux sneMeHtoB [, .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTMYECKUX PEIIETOK, HaOII0JCHUE U
ONKCAaHKUE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEEICHUE CPEALl PACTBOPOB BEIIECTB
C IOMOIIBbIO YHUBEPCATILHOT'O UHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEICHUE
MpaKkTUYECKON paboThl « BiusiHUE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHSITHUS «MaccoBas J0JIs
BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuomnueckon — cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (HA MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucremMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOmume ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOWMCTBA BAXKHEWIMX METAUIOB (HATPUM, Kaliuil, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
U3y4YeHUE KOJUICKINH «MeTauibl M CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTANILHBIX 3a/a4, HAOJIOJEHHWE W OIMCAaHWUE JIEMOHCTPAIIMOHHBIX |
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PAcTBOpaMU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuéTHrble 3amaun.

PacuéTtel macchl BemiecTBa MM O0OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEIIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B obOecrieueHUH SKOJOTUYECKOW, YHEPTeTUYECKON W THUIIEBON
0€30MacHOCTH, Pa3BUTUM MEAUUMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.



[IpencraBiaenuss 00 OOMMX HAYYHBIX IPUHLUINAX [TPOMBIIIJIEHHOTO
IIOJIYYCHUS BaXKHEHIINX BEILIECTB.

UYenoBek B MHUpE BEIIECTB M MATEpUAJIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBbHBIE
yno0peHus.

XAMHS W 3I0pPOBBE 4YEJIOBEKA: IPAaBHJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, IpaBuia 6€30MacHOTO HCIIOIb30BAHMS IPENapaToB OBITOBOI XUMUU B
ITOBCETHEBHOM KU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOlIMX EeCTECTBEHHO-HAYYHBIX MOHATHH, TaK W T[OHATUW, SBJISIOLIUXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusrka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAJIHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, J3KOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypCHI.

TexHonorus: XUMUYeCKasi MPOMBIIUIEHHOCTh, METAJUTYPTHUsl, ITPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHUX IpenapaToB, NPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOTPAaMM  CpPEIHEro oOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaroluxcsi pyKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH IEITOCTHOU
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1[EJIN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XUMUsS» ITOCTHUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
OOy4JaroIMXCcs M0 peaju3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEXKIWYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U ITO3HABATENIbHBIX 33/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3TUIHBIX BUOB YICOHOU NEATEIHLHOCTH;



2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUYECKOTO
NPUMEHEHUs XUMHH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS HAyKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

MHTEpeca U M03HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHAIIN3E
uH(GOpPMaIIMHU O TIEPETOBBIX TOCTIKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOBOro U 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0Oe30macHOro oOpalleHHus C BEUIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIINUX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
NEATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPUECKOW W  JPYrUX BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COI[MAJILHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEecCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBanus, Oyaymiedl mpodeccur W peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU 1I€TIECOOOPA3HOTO OTHOILICHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;



NOHMMAaHUA TJI00ATBPHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
DKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHON CPEIbI;

OCO3HaHUSl HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA JEHUCTBHM, NPHUHOCAIIMX Bpel OKPYKaIOIIEH
IPUPOJIHON cpeie, YMEHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IIPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 IO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHON IPAKTHKHY;

NOHMMAaHUA CIeUM(UKHM XHMUM KaK HayKd, OCO3HaHus €€ poJld B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI,

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH M BaKHOM POJIU B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIIEHUU TJIOOATBHBIX MpPOoOJIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUECKOW, MUIIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUEHHH YCIOBUI
YCHEMIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BATh
NoJTlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHUs! SIBJIICHUH OKPY’KaoILEro MUpa u
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIbHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHHS s
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKON IeATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccruoHaIbHOM
NEATEIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe pe3yJIbTaThl OCBOCHHS yU4eOHOTo IMpeaMera « XUMUsS» Ha
YpOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:



3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPa)Karolne
LEJIOCTHOCTh HAY4YHOM KapTUHbl MHpa W CHEUU(PUKY METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEA0BaHNE, HAOIIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);

YHHMBEpCaJbHble y4eOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), 00ecIreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CIOCOOHOCTD 00yJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PCHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMHU
NEUCTBUSMM:

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITeIbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpPEAEATh LEJNU JIEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUs] OTIAEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHWS M KPUTEPUHU I KJIAacCHU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINI;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B paccMaTpUBAECMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMHHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMHUYECKOU peaKkIuu
— MpPU PElICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3ajad, MPUMEHSTh
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBJICHUSI XapaKTePHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a30BbIe HCCJIEeI0BATEIbCKHE NeiiCTBUSA:

BJIAJIETh OCHOBAMHM METOJIOB HAYYHOTO ITO3HAHMS BEIIECTB U XUMHYECKUX
peaxkuuu;



(dbopMynIupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSITEIHLHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (hopMyInpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YyJIbTAaTOB HCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

OpUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKHUX 3aa4, IPUMEHEHUIO Pa3TUYHbIX METO/I0B
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypcel MHTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO Pa3IMYHBIX BUIOB U (HOopM
IIPE/ICTABIICHHUS], KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOMABI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpelCTaBlICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uH(dopMaIue: MPUMEHSTh MEXIpeIMETHbIEe ((DU3NYECKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIONB30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJISTHOCTH.

OBi1ajieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJAaeMOW TEMBI B XOJ€ JUaJIoTra U/Win
JUCKYCCUHM,  BBICKa3blBaThb  HWjaAeH, (GOPMYJIUMPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITTOJHEHMS MPEI0KEHHOM 3a1auH;

BBICTYNATh C Mpe3eHTalMell pe3yIbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOU PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4YaeMbIX BEILECTB, pealn3alud y4eOHOro npoekra u (hopmMyaupoBaTh BbIBObI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMN MyTEM COIJIACOBAHUS MO3ULUN B
x0J1e 00Cy X IeHHS M1 OOMEHa MHEHUSMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:



CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOIO MO3HABATEIBHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJadyd, KOHTPOJMPOBaTH U IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh Tpe/jiaraéMblii aJropuT™M JACHCTBUN mpu
BBINIOJIHEHUU YYEOHBIX U HCCIEN0BATENbLCKUX 3ajad, BbIOUpaTh Haubosee
b (deKTUBHBIN Ccroco0 MX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYHIECTBJISITH CAMOKOHTPOJIb CBOEH JEATEIHHOCTA HA OCHOBE CaMOaHaIM3a !
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenMeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B IIO3HAHUU SIBJICHUN ITPUPOJIBI,
B (OpPMHUpPOBAHMM MBIIUICHUS W KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAIBHON
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a1a4 U 3KOJIOTUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpEIE;

BIIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TOHATHA (XMMHYECKHH JJIEMEHT, aTOM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEépHyTas U COKpaul€HHAs), MOJb, MOJSpHas
macca, MOJISIpHbIN 00bEM, YITIEpOIHBIN CKeNET, (PyHKLIMOHAJIbHAS TPYIINa, paJuKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTUYECKHAN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIIME COEAUHEHHS, MOHOMEp, IMOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSI); TEOpPUHM M 3aKOHBI (TEOpUs CTPOEHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOJIYYCHHH U
0€30MacHOM HCHOJIb30BAaHWU BaKHEHIIMX OPraHMYECKHUX BEUIECTB B OBITY U
IIPAKTUYECKOM JAEATEIBHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAHUU COCTaBa, CTPOCHHUsI U MPEBPALLCHUN OPTaHUYECKUX COECIUHEHNN;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUM XUMHUYECKUX PEAKIUH,
U3TOTaBJIMBAaTh MOJEIU MOJIEKYJ OPraHUYECKHMX BELIECTB I WUIIOCTPALUHU HUX
XUMHUYECKOT'0 ¥ IIPOCTPAHCTBEHHOI'O CTPOEHUS,

C()OPMUPOBAHHOCTh YMEHUH YCTAHABIUBATh NMPHUHAJIEKHOCTh H3YyUEHHBIX
OpPraHMYECKUX BEIIECTB II0 HUX COCTABY U CTPOCHUIO K OIPEIEIEHHOMY



KJIacCy/Tpylnme CcoeluHeHu (yrIeBOJOpOMAbl, KHUCIOPOJ U a30TCOAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COCAMHEHMS), JaBaTb KM Ha3BaHUS IO
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWJICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaiblIerusl, MypaBbuHas
KHCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAS KUCIIOTA, CTEAPUHOBAs KUCIIO0TA, TIII0K03a,
bpykTO3a, Kpaxmall, [eJUII0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUSX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 1j1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepHU30BaTh COCTaB, CTPOEHHUE, PU3HUECKUE
U XUMHUYECKHE CBOICTBA THUNUYHBIX MPEICTABUTEICH Pa3JIMYHBIX KJIACCOB
OpraHMYeCKUX BeIIecTB (METaH, 3TaH, STUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTu0yTaaueH-1,3, 6eH3051, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
aleTaabJerul, MypaBblHasi U YKCYCHasl KUCJIOTHI, TJII0K03a, Kpaxmal, HeJUI0I03a,
aMUHOYKCYCHAsl KUCJIOTa), WUIFOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIY HHUMU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XWMHUYECKUX PEAKUUA C UCIOIb30BaHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbs (He(Th, TPUPOAHBINA ra3, yroiyb), CHOCOOBI UX NEPEPAOOTKH U MPAKTUUECKOE
MPUMEHEHHUE TTPOJIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHUKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHU, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBICHHUM (HAOII0ICHNE, N3MEPEHNE, SKCIICPUMEHT, MOJICJIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOoCy/Iol U J1TabOpaTOpHBIM O0OpYyJAOBaHHMEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYCCKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTAaHUYECKUX BEIIECTB,
JeHaTypanus OEITKOB MPU HATrPEBAHWH, IIBETHBIC PEAKIIMH OETTKOB) B COOTBETCTBUU
C TMpaBWJaMWd TEXHUKU OE30MACHOCTH TMpU OOpalleHHH C BEMIECTBAMHU W
7a00paTOpHBIM  O0OpYAOBaHHWEM, TMPEACTABIATh PE3YJAbTAThI  XUMUYECKOTO



JKCIEpUMEHTa B (OpME 3aluCH YpaBHEHHH COOTBETCTBYIOIIMX pEaKIUil U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u 1pyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMH  COOJIIOJAaTh  MpaBUjia  DKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JI€ATENTbHOCTH B IEJAX
COXPAHEHHSI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MblI ONPEACIEHHBIX OPraHUYECKHX
BEILIECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JECUCTBHS HAa OPraHU3M
YEIIOBEKA,

JUIs 00y4YaroIUXCcsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3amucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIC pe3ylabTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUN IPUPOJIbI,
B (OPMUPOBAHUMU MBIIUICHUST U KYJIBTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
IrPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUYECKUX 3a7a4 U IKOJOTHUYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOIHOM CpeEIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJb, MOJIAPHBIN O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBSI3b
(KoBajIeHTHas, MOHHAs, METaJUTMYeCcKas, BOJAOPOIHAS ), KpUCTAJUIMNYECKas pelieTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLIMALINS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MMaCHOM HCTOJb30BAHUM BAKHEHIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BEHIECTB (YrapHbld Tra3, YIJIEKUCIIBIM ra3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAsK COAA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUH OIMPEACIIATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHHUSX PaA3JIMUYHOrO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIUHEHUSX, THUII
KPUCTAUTMYECKON pEelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHasi,
MOHHAs, METAJJTMYECKas), XapaKTep CpPe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHECHUN;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K OINpEACTIEHHOMY Kiaccy/TpyIie
COEJIMHEHU (MPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHM», OOBSICHITH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaM u
rpynnaMm [lepuognueckont cucreMsl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T'€HETUYECKOW CBSA3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHYECKUE PEAKIUU TIO0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BeEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YPABHEHHUS PEAKIMN Pa3IudHBIX
TUIIOB, TIOJTHBIE U COKpAIIEHHBIC YPaBHEHUS PeaKIii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHUYECKUX BEILECTB, PAClO3HABATh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BELLECTB;



cOPMHPOBAHHOCTh YMEHHH PACKpPhIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIro OanaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

cOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKHE IMPOIIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTUYECKUX MPOoOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCICHUS C HCIOJIb30BaHUEM
MOHSATHUSI «MACCOBasi 10JIsl BEIIECTBA B pACTBOPE», O0BEMHBIX OTHOIICHUH ra30B MpU
XUMHUUYECKUX PEaKIMsIX, MAacChl BEHIECTBA WM 00BEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce€ WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIIOBOro 3¢ (deKTa peakiiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKOU
NOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe IMpaBuiia OOpaIIeHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBIIOJHEHHIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX ()aKTOPOB Ha CKOPOCTh XUMHYECKOW peakIuu,
peaklud MOHHOTrO OOMEHAa, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad To
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINii U POPMyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3YIbTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHET 1 ApyTHX);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B IMEJSIX
COXpPAHEHHSI CBOETO 3/IOPOBbS M OKpPY)KAIOIIEH MPUPOJHOM Cpelibl, 0OCO3HABATh
OTaCHOCTh BO3/ICHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazatens [IJIK, mosicHATh Ha mnpumepax CrocoObl YMEHBIICHHUS U
NPEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;

JUIsi 0OyJaronuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBBS: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;



JUISL CHENBIX W CHA0OBHAAIIMX OOYYAIONIUXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins juist 3anucu XMMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m
NPOrpaMMmblI Bcero Kontpoarueie  Ipaxkruyeckue o0pa3oBaTejIbHbIE
padoTshI padoTsbI pecypee
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHHMYeCKOH XUMHH
IIpenmet oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo paszneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — ATKAHBI 2
29 HenpenenbHble yraeBOJOPOIBI: AIKEHBI, 5 1
' AJKa/IMEHBI, ATTKUHBI
2.3 ApOoMaTH4eCcKUe yriieBOAOPOIBI 2
24 [TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
' uX nepepadoTka
Hroro no paszneny 13
Paspnen 3. Kuciopoacoaep:xaniue oprannyecKue coeAuHeHUs
3.1 Cnuptsl. @eHon 3
39 Anbnernasl. KapOoHOBBIE KUCTOTHI. 7 1
' CrnoxHble 3(hupb
3.3 YrneBos! 3 2
Hroro mo pasneny 13

Paznea 4. A3oTcoaeprkanue opraHuyecKkue coeIuHeHus
4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 3




Hroro no pazneny

Pa3znea S. BbicokoMoOJIEKYJISIPHbIE COEINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (mudpossbie)
Ne i/ OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 0BpA30BATEIBHBIE
padoThI padoThbl pecype
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 3
anemenToB 1. . Meneneena
12 Crpoenue Bemiectsa. MHOroo6pasue 4
) BELECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannueckasi XumMus
2.1 MerTayuisl 6 1
2.2 Hemeramie: 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 5
' BEIIECTB
Uroro no pazaeny 17
Paznea 3. Xumnd u :Knu3HbL
3.1 XUMHSA U )KU3HD 4
Uroro no pazaeny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacoB DJIEKTPOHHbBIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kourpoabnsie — Ipakruveckue ilsyqelmﬂ r)lﬁl()l;lI;OBaTeJILHble
padoTbI padoThbI pecype
1 IIpeamer oprann4ecko XUMuH, € 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHst OpraHM4EeCcKUX
2 coequHenunit A. M. Bytneposa, eé 1
OCHOBHBIE IT0JIOKEHHUS
[IpencraBnenue o kaaccuukanuu
3 opraHuueckux BemiectB. HomeHkiatypa 1
(cucTemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTAB U CTPOCHHE, 1
TOMOJIOTMUECKUH PsiL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTuUieH U NPONWIEH — NpocTeine 1
MIPEICTaBUTENH aJIKEHOB
5 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
STWJIEHA U U3yYEHHUE €0 CBONCTB
Ankanuensl. byranuen-1,3 u
9 metunOyranuen-1,3. [lomyuenne 1
CUHTETHUYECKOTO KayuyyKa 1 pE3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHHMSI, TOMOJIOTHUECKUN Psi. 1

AneTuieH — MpocTenIni
MIPEACTABUTEND AJIKUHOB




Brrancnenus no YpaBHCHHUIO XHUMHYECKOH

11
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBs3b YIiI€BOJOPOJIOB,
NPUHAIISKAIINX K Pa3IHYHBIM KIaccam
[TpupoHBIe HICTOYHUKH YTIEBOJOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMYyTHbIC HEPTIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOOB:

15 MPUPOHBIN a3 U NOMyTHBIE HEPTIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 KonrtponbHas pabota no pasaeny
«YTII€BOIOPOABD)

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHo1. BojoponHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: STUIEHIJIMKOIIb
Y TJIMLEPUH
@DeHOJI: CTPOCHUE MOJIEKYJIBI,

19 ¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBRA,
pUMEHEHHE

20 Anpneruasl: GopMambaeTHI U
areTanbJeruy. AueToH

21 OMHOOCHOBHBIE TIPE/IeNTbHBIE KAPOOHOBBIE
KHUCJIOThI: MypaBbHHAsl U YKCYCHAs

22 IIpaxTrueckas pa6f)Ta Ne 2. «CBolicTBa
pacTBopa YKCYCHOH KHUCIIOTBI»
CreapnHOBast U OJIEMHOBASI KHCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

o4 MpI1a Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIICC JIelcTBHE




25

Crnoxuble 3(Upbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCJIOT. 'MAPOIIN3 CIIOKHBIX

a¢hupoB

26

27

28

JKupbl: ruapoNN3, IPUMEHEHHUE,
OMoJIOrNYecKast POJib KUPOB

VYTaeBobl: COCTaB, KiIaccuukanus.
Baxueriue npencTaBuTeNu: ri0K03a,
¢bpykTO3a, caxaposa

Kpaxmai u memirono3a Kak mpupoHbie
TTOJTUMEPBI

29

30

31

32

33

KoHnTposbHas padora 1o paszaeriny
«Kucnopoaconepkaiie opraHnaecknue
coequHeHUs/ Beepoccuiickast
poBepoyHas paboTa

OO6m1as XxapakTeprucTruKa
A30TCOICPKAIINX OPTaHUYECKUX
coenuHeHu / Beepoccuiickas
IIpoBepoyHas pabora

AMWHBI: METHJIAMUH W aHUJINH

AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE
OpraHMYECKUEe COCTUHEHUS, UX
ouosornyeckoe 3HaueHue. Ilentuas.
benku kak mpupoHbIe
BBICOKOMOJICKy.]'I?IpHI)IG COCINHCHUS

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/II\/’I

34

OcHoBHBIC MCTOABI CHHTC3a
BBICOKOMOJICKYJIAPHBIX CO@)II/IHGHI/IfI.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka KoHTpoabLHBI IIpakTHyecku
n/n yp Bceero 06 poi ¢ p6 ecxkue u3ydyeHusi oOpasoBaTesibHbIE
padoThl padoThbI
pecypcbl
1 XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs 1

KOH(UTYypalusi aTOMOB

[Tepuoaudeckuii 3akoH u Ileproanueckas cuctema
2 xuMmudeckux daeMenToB 1. 1. Menneneena, nx 1
CBsI3b C COBPEMEHHOM Teopuel CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX
AJIEMEHTOB M UX COCJMHEHHH 10 TpyInnaM u

3 neprojaM. 3Ha4e€HUE MEPUOIUUECKOT0 3aKOHA 1 1
CHUCTEMBI XUMHUUYECKHX 3jieMeHToB JI.1.
MemnpeneeBa B pa3BUTUU HAYKU

CrpoeHue BeniecTBa. XuMu4eckas CBsi3b, €€ BUBI;
4 MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U. 1
Bonoponnas cBa3b

BanentHocth. DnekTpooTpuniatenbHOCTh. CTeneHb
5 oKucieHus. BellecTBa MOJEKYISIPHOTO U 1
HEMOJICKYJIIPHOTO CTPOCHHMS

ITonsiTue o aucnepcHbIx cucteMax. ICTUHHBIE U
6 KOJJIOMJHBIE pacTBOPBL. MaccoBas 10715 BEIIECTBA B 1
pactBope

Krnaccugukanus n HoMeHKIIaTypa HEOPraHUYeCKUX
7 coenuHeHu. ['eHeTnuecKas CBsA3b HEOPraHMYECKUX 1
BEIIECTB, Pa3JIMUHbIX KJIACCOB

Knaccudukanusa XuMHUECKUX peaklui B
HEOPraHMYECKON U OpraHM4eCcKON XUMHHU. 3aKOH
COXpaHEHHUs MaCChl BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHNS] SHEPTUN IPU XUMHUECKHUX PEAKIMIX




10

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHUE

[IpakTuueckas padora Ne 1. «BiaussHue pa3TuvHBIX
(bakTOpOB Ha CKOPOCTh XUMHUECKON peaKInm»

11

12

13

DnekTpoauTuueckas aucconuanus. [loustue o
BOZIOpoAHOM Moka3zatene (PH) pactBopa. Peakuuu
HMOHHOTO 0oOMeHa. ['uaponu3 opraHuuecKux 1
HCOPTaHUYCCKUX BCIICCTB
OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUH.
[TonsiTrie 06 AMEKTPOIIM3E PACIIIABOB U PACTBOPOB
coJseit

KonTpomnpHas padora no pazueny «Teopernyeckue
OCHOBBI XUMHUU

14

Mertauibl, ux nosnoxenue B [leprnoanueckoi
cucTeMe XMMUYecKux aieMeHnToB /1. U.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB.
O6mue ¢uznyeckre CBOCTBa METAIIOB

15

16

17

CrnaBbl METaIIOB. DJIEKTPOXUMHUYECKUH P
HaIpsDKEHUN METaJIOB

XUMHYeCKHe CBOMCTBA BaKHEUIIINX METAJIJIOB
(HaTpuil, Kanui, KanbIUi, MarHUN, ATFOMUHHIA) U
UX COeIMHEHMH

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COE€IUHEHUI

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
COEeTMHEHNN

[IpakTuueckas padora Ne 2. "Pemienne
SKCIEPUMEHTAIBHBIX 33724 10 Teme «MeTtamibny'

Hewmeramnsl, ux nonoxenue B [leproanueckoin
CHCTEME XMMHUYECKUX d1eMeHToB /1. H.
MeHnneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB




®du3nyYecKue CBOMCTBA HEMETAILIOB. AJINTIOTPONUS

21 HEMETaJUIOB (Ha MIpUMEpPE KUCTIOPOa, CEPHI,
dbocdopa u yriaeposa)

29 XI/IMI/IquKI{e CBOICTBA raJIOT€HOB, CEPBI U UX
COCIMHEHU N

23 XHMquCKI/ie CBOMCTBa a30Ta, hocdopa u ux
COeTMHEHU N

24 XI/IMI/IquKI{e CBOMCTBA yriiepoja, KpeMHUS U X
COCTMHEHU I

o5 HpI/IMeHeHIEe BAKHEMIINX HEMETAJJIOB U UX
COeTMHEHU N
O0600mIeHre U cucTeMaTU3aIs 3HAHUH 110 TeMe

26 «Hemetamiby. BBI‘II/\IJCJICHI/I}I M0 YpaBHEHUSAM
XUMUYECKHUX PEaKIUid U TEPMOXUMHUUECKHUE
pacuEThI

27 [TpakTuueckas pabota Ne 3. «Pemienue
HKCIIEPUMEHTAIIbHBIX 3aa4 110 Teme "Hemeranmst'"»

28 KonTposabHas padorta no temam «MeTamib» u
«Hemeraiuib»

29 Heoprannueckue u OpraHMuecKue KUcaoThl.
Heopranuueckue u opraHndeckue OCHOBAHHS
AM@oTepHbIe HEOpraHUYECKHE U OpraHUYecKre

30 COeIMHEHMS. | 'eHeTnyeckast CBsi3b HEOPTraHMUYECKUX
Y OPTaHUYECKUX BEIIECTB
Ponp xumuu B o0ecrieueHuu SKOIOTUIECKOM,

31 SHEPTreTHYECKOU U MUIIEBON OE30MaCHOCTH,
pPa3BUTHUU MEIUIIMHBI

30 [IpencraBnenwus 06 0OmMUX Hay4HBIX IPUHLMIAX
MIPOMBIIIUICHHOTO TOJTYYEHUS BAXKHEHIIINX BEIECTB

33 YeoBek B MHpE BEIIECTB U MAaTEPHAJIOB

34 XUMHS U 3J0POBBE UEIOBEKA




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON

INPOI'PAMMBI
10 KJTACC
Koxn . .
poBepsIeMOro IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPAaMMBbI CPEIHEro 00111ero
o0pa3oBaHus
pe3yJbTara
1 Teopernueckre OCHOBbI OPraHU4eCKOW XUMHUHU
CdopmupoBaHHOCTh MPEACTABICHUN O XMMHYECKON COCTABIIAIOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MUpPA, POJIM XUMUU B
11 [IO3HAHUU SIBJICHUHA NPUPOJbI, B (POPMUPOBAHUM MBIIIICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOAMMON JJIsl pelIeHusl NPAaKTUYECKHUX 3a/lad M SKOJOIMYeCKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
MIPUPOAHON Ccpeie
Bnagenue cucreMoll XMMHUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJATAIOIIME MOHATUS (MOJIEKYJa, BaJ€HTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTb, CTEIICHb OKUCIIEHUS, XMMUYECKas CBsA3b, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM 00BEM, YIiIepOAHBIH
CKeleT, QyHKIIMOHAIbHAS TPYIINa, pagnKajl, H30MEPHsl, U30MEPbl, TOMOJIOTHYECKUH Psijl, TOMOJIOTH, YTIEBOAOPOIbI, KHCIOPO-
12 U a30TCOJIepKalie COEJUHEHUs, OMOJOTMYECKH aKTHBHBIE BellecTBa (YIJIEBOABI, JKHUPBI, OJIKH), MOHOMEp, MOJIHMMED,
CTPYKTYpPHO€ 3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHs] XUMUYECKOTO CTPOEHHS] OPraHUYEeCKUX
BemecTB A.M. BytnepoBa), 3aKOHOMEPHOCTH, CHMBOJIMUECKHUH S3bIK XUMUH, (DAKTOIIOTHYECKHE CBEACHNUS O CBOMCTBAX, COCTABE,
MOJIyYEHUHU U O€30MaCHOM HCIIOJIb30BAHUM BaXKHEHIIMX HEOPraHMYECKHX M OPraHMYECKHX BEIIECTB B OBITY U NMPAKTUYECKOM
JESTEIIBHOCTH YEJIOBEKA
13 CchopMupoBaHHOCTb YMEHHMI BBISBIIATH XapaKTepHbIE NMPU3HAKU HMOHATHIH, YCTaHABIMBATb MX B3AHMOCBS3b, HCIIONB30BATH
COOTBETCTBYIOILIME IOHATHS ITPH ONTUCAHUH COCTaBa, CTPOEHUS U MPEBPAIICHUN OpraHUYECKUX COeAMHEHUN
c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHMBOJIUKY JJISI COCTaBJIEHMSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
14 (pa3BEpHYTOH, COKpaII€HHOI) (GOPMYII OPraHUYECKUX BEIIECTB U YPABHEHUH XUMHUYECKUX PEaKLUH, N3rOTAaBIMBATH MOJEIH
MOJIEKYJI OpraHMYECKHUX BEIIECTB JUISl HJUTFOCTPALIMU UX XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHUS
ChopmupoBaHHOCTh YMEHUN YCTaHABIMBATh MPHUHAJJICKHOCTh W3YUYEHHBIX OPraHUYECKUX BEUIECTB IO WX COCTaBY H
1.5 CTPOCHHUIO K ONpeAeiaEHHOMY Kiaccy (TpyIIe) COeAWHEHHH (YriaeBoAOpOAbl, KUCIOPOJ W a30TCOAEp)Kallhe COeIUHEHHS,
BBICOKOMOJICKYJISIPHBIC COSTUHEHUS ), TaBaTh UM Ha3BaHUs 1Mo cucremarnieckoir Homenkiarype (IUPAC)
1.5 CchopMupoBaHHOCTh YMEHUS OIIPEIENIATh BU/Ibl XUMUYECKON CBSI3U B OPraHMYECKUX COSAMHEHUX (OAMHAPHbIE U KPATHBIE)
16 ChopMupOBaHHOCTb YMEHHUSI HPUMEHSTH: IMOJIOKEHHsS TEOPHHM CTPOEHMs opraHmueckux Bemects A.M. ByriepoBa s
00BsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUsI MAacChl BELIECTB




2.1

YraneBonopoasl. Kuciopoacoaepxaiiiue 1 a30TcofepkKalliie OpraHn4eckiue coeJuHeHus. BoICOKOMOJIEKy I pHbIE COETMHEHNUS

ChopmupoBaHHOCTh YMEHHUI NPUBOAUTH TPUBUAIbHBIC HA3BAHMSI OTAEIBHBIX OPraHMYECKHUX BELIECTB (ITUJICH, MPOIMUIIEH,
aleTUIICH, ATHJICHTIUKONb, TJIHIECPUH, (EHON, (OpMaIbIETH]l, aleTalIbICTU]l, MypaBbHHAsI KHCIOTA, YKCYCHas KHUCIIOTa,
OJICMHOBAsI KUCJIOTa, CTEapUHOBAsi KUCII0Ta, TII0K03a, (PYKTO3a, Kpaxmal, IeJUII0JI03a, TIIUIIH)

2.2

2.3

2.4

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3MYECKUE W XUMHUYCCKHE CBOWMCTBA THUITMYHBIX
MPEJICTAaBUTENICH Pa3IMYHBIX KIIACCOB OPTaHWYECKUX BEIIeCTB (METaH, dTaH, ITHIICH, NMPONWICH, alleTuieH, OyranueH-1,3,
MeTunoyTaaueH-1,3, 6eH3071, METaHOJI, 3TaHOJ, ATHJICHIJIMKOb, TIUIEPUH, (HEHO, aleTalbIeTul, MypaBbUHAs M YKCyCHAs
KHCJIOTHI, TJIFOKO3a, KpaxMmall, eJUTI0103a, aMUHOYKCYCHAsI KUCIIOTA)

ChopMupOBaHHOCTh YMEHHUSI HJUTIOCTPHPOBATH TEHETHUYECKYIO CBSI3b MEXIY THIWYHBIMH MPEICTABUTEISIMU Pa3THYHBIX
KJIACCOB OPraHMYECKUX BEILECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIMI C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy

ChopMupOBaHHOCTh yYMEHHSI XapaKTepU30BaTh HMCTOYHHKH YIIIEBOJOPOIHOTO CHIpbi (HEe(Th, MPUPOIHBIN Ta3, Yroib),
CIocoObl UX MepepaboTKU U MPAKTHUECKOE MPUMEHEHUE MPOAYKTOB MepepaboTKu

XUMHUS U KU3HB. PacuéTtrl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIAJCTh CUCTEMOM 3HAHHI 00 OCHOBHBIX METOaX HAYYHOTO IIO3HAHUS, UCITOJIb3yEMbIX B XUMHH
IpU U3yYEHUH BEUIECTB U XMMHYECKHUX sBIICHUN (HaOIIOfeHHe, U3MEepeHue, IKCIEPUMEHT, MOJICTHUPOBAHUE), UCIIOIb30BATh
CHCTEMHBIE XUMHYECKNE 3HAHUS ISl IPUHATUSA PEIICHUI B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU U
UX IPUMEHEHUEM

3.2

CchopMupoBaHHOCTb YMEHMH COOJIOAATH MpaBUiia MOJIb30BAHUS XMMUYECKON NOCy 101 U 1a00paTOPHBIM 000pYJOBaHUEM, A
TaK)Ke MpaBuiia 0OpallleHHs C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIMOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX
OIIBITOB

3.3

CchopMupoBaHHOCTb YMEHMH IUTAHUPOBATH M BBIIOIHATH XUMUUYECKHH SKCIIEPUMEHT (TPEBpAIIEHUs] OPTaHUYECKUX BEIECTB
IIPY HarpeBaHUU, NOIYYEHHUE ITUIIEHA U U3YUYE€HUE €r0 CBOMCTB, KAUECTBEHHbIE PEaKIMi OPraHNYECKUX BELIECTB, JeHATypalus
0EIKOB MpU HarpeBaHUU, LIBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHUH C NMpaBUJIAMH TEXHUKH 0€30MacCHOCTH IPU OOpalleHUH C
BelleCTBaMH U JaOOPAaTOPHBIM O0OpYIOBaHUEM; MPEJCTABIATH PE3YJIbTaThl XMMHUYECKOIO SKCIIEpUMEHTa B (popme 3amucu
YpaBHEHHH COOTBETCTBYIOIIMX PEAKIMN U (POPMYIHNPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTAaTOB

3.4

CchopMupoBaHHOCTh YMEHUI IPOBOIUTH BEIYMCICHHSI IO XUMHUYECKUM YPaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BCIIECTBA UJIM IMPOAYKTA PEAKIIMU 11O U3BCCTHBIM MacCcCe, O6”[)éMy, KOJMYCCTBY OAHOTO U3 MCXOAHBIX BEHICCTB WJIN IMTPOAYKTOB
peaKIun)

3.5

ChopMupoBaHHOCTh YMEHUN KPUTUUECKU aHATTU3UPOBATh XUMUUYECKYIO HH(POPMALIHIO, MTOTyYaeMyl0 U3 Pa3HbIX HICTOUHUKOB
(cpenctBa MaccoBoii nH(MoOpMaluu, ceTb IHTepHET u Apyrue)




3.6

ChopmupoBaHHOCTE YMEHHI COOJIIOATh MpaBWIa SKOJOTHYECKH IIEIECOOOPA3HOTO MOBEACHHUS B OBITY M TPYIOBOM
JEATEIIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 310POBbs U OKPYXKAIOIIEH PUPOJHON CPelbl, OCO3HABATH OITACHOCTH BO3JAECHCTBHA
Ha >KMBBIE OPTaHU3Mbl ONPECIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMblci nokasarens 1IJIK (nmpexenpHO nomyctumont
KOHIIEHTpPALUK), MOSICHATh HAa IpUMepax CrocoObl YMEHbIICHHS U MPEJOTBPALLEHHUs] UX BPEJHOIO BO3JACHCTBUSA Ha OPraHU3M
4eJI0BeKa

11 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMBbl CpeIHero o0mero
o0pa3oBaHus

1

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

11

Brnanenue cucreMolf XMMHUYECKMX 3HAHUM, KOTOpasl BKIIHOYAET: OCHOBOINOJIATAIOLINE MOHATUS (XMMUYECKUH 3JIEMEHT, aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCT, SJIEKTPOOTPUIIATEIEHOCTH,
CTENEeHb OKUCIICHUS, XUMHYECKasi CBSA3b, MOJIb, MOJISIPHAs: Macca, MOJIIPHBIN 00BEM, KpUCTAJUINYECKas! PEIIETKA, TUITBI XUMHUUECKUX
peaxiuii (OKUCINTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- U AHIOTEPMHUYECKUE, PEAaKIIMM MOHHOTO OOMEHa), pacTBOp, JIEKTPOJIUTHI,
HEBJIEKTPOJIUTBI, JIEKTPOJIMTHYECKAS TUCCOLUALMS, OKUCIUTEND, BOCCTAHOBUTEID, CKOPOCTh XUMUYECKOM pEaKIMi, XUMUUECKOE
paBHOBECHUE); TEOPUU U 3aKOHBI (TEOpPUS ANEKTPOIUTUYECKON aucconuanuy, [lepuonuueckuit 3akon [[.J. MenneneeBa, 3akoH
COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHHM, (DAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBAX, COCTaBe,
MOJTYUCHHUU H 0€e30I1aCHOM HCIIOJB30BAaHUN Ba)KHEHIIINX HCOPraHNM4€CKUX BCIICCTB B 6I)ITy n Hp&KTH‘ICCKOfI ACATCIIBHOCTHU
4eJI0BeKa

1.2

C(l)OpMI/IpOBaHHOCTB YMCHHﬁ BBIABJIITE XAPAKTCPHBIC TIPHU3HAKKW W B3aMMOCBA3b H3YUYCHHBIX HOHHTHﬁ, MMPpUMCHATH
COOTBCTCTBYIOIIHUEC ITOHATUSA IIPU OMMCAHUU CTPOCHUA U CBOICTB HCOPTaHNYCCKNX BCIICCTB M UX npeBpameHI/Iﬁ; BBIABJIATH
B3aHMMOCBS3b XUMHUUYECKMX 3HAHUU C IIOHATHSIMU U OpCACTABJICHUAMU APYTUX €CTCCTBCHHOHAYYHLIX IMTPCIAMCTOB

1.3

BJ'Ia)IeHI/Ie OCHOBHBIMH MCTOAAMHU HAYYHOI'0O IIO3HAHWUA BCIICCTB U XHMHUUYCCKHX SIBJICHUH (Ha6J'IIO)IeHI/Ie, HN3MCPCHUC,
9KCIICPUMCHT, MOI[CHHpOBaHI/IC)

14

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ OIPECACIIATL BAJICHTHOCTL M CTCIICHb OKUCIICHHUA XHUMHWYCCKUX JJICMCHTOB B COCAMHCHUAX
pa3in4dHOoro COoCTaBa, BUIO XUMHYSCKON CBSI3U (KOBaJ'IeHTHaSI, MOHHas, MCTaJLIMYCCKasd, BOJIOpO)IHaH) B COCIMHCHHUAX, THII
KpI/ICTaJIHI/I‘{CCKOﬁ peIJ_IéTKI/I KOHKPCETHOT'O BEIICCTBA (aTOMHaSI, MOJICKYJISIpHAasdA, MOHHAasd, MeTaJIJ'II/I‘{CCKaSI)

1.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OIPCACIIATD XapaKTEp CPCAbl B BOAHBIX PACTBOPAX HCOPraHUYICCKUX COE€IUHEHMI




1.6

1.7

1.8

ChopMupOBaHHOCTh yMEHHUS KJIACCH(PHUIMPOBATh XUMHUYECKHE PEAKIMU I10 Pa3IMYHBIM IpH3HAKaM (YUCIYy U COCTaBY
pearupyroIux BEemEeCTB, TEIUIOBOMY dPPEKTYy PEaKIiu, NU3MEHEHHIO CTETICHEH OKHMCIICHHUS JIEMEHTOB, 00PaTUMOCTH PEaKIInHy,
YYaCTHIO KaTalnu3aTopa)

ChopMupoBaHHOCTh YMEHHI COCTaBIATh ypaBHEHHUS DPEAKIMM pPa3lIWYHBIX THUIOB, MOJHBIE U COKpaUIEHHBbIE ypaBHEHUs
peakuii HFOHHOTO OOMEHA, YYUTHIBAs YCIOBHSL, IPU KOTOPBIX 3TU PEAKLUHU UIYT JI0 KOHIIA

CchopMupoBaHHOCTh YMEHHUH NMPOBOAMUTH PEAKIINH, MOATBEPKIAIONINE KAUeCTBEHHBIH COCTAB PAa3UYHBIX HEOPTaHUYECKHX
BEILECTB, PACIIO3HABATH OIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEILECTB

1.9
1.10
1.11

ChopMHPOBAHHOCTh YMEHUIT PACKPBIBATH CYIIIHOCTh OKUCIHTEIHO-BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEJACTBOM COCTABIICHHUS
AIIEKTPOHHOTO OanaHca 3TUX PeaKkIuit

CdhopMupoOBaHHOCTh YMEHUH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XMMHUECKOW PEAKIIUU OT Pa3IMIHBIX (PAaKTOpOB

ChopmupoBaHHOCTE YMEHUH OOBSCHATH XapaKTep CMEMICHUS XHUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO
BoznericTBus (nmpunnumn Jle [larense)

2.1

OO6miast 1 HeOpraHU4ecKas XUuMus

CdopMupoBaHHOCTh YMEHUU packpbiBaTh cMbIich [lepuomumyeckoro 3akona J[.M. MennmeneeBa M JEMOHCTPUPOBATH €TO
CUCTEMATU3UPYIOIIYIO, O0BSCHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKITHH

2.2

2.3

2.4

2.5

2.6

CchopMupoBaHHOCTb YMEHHMH XapaKTepH30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB XHMMHYECKHUX 3JI€MEHTOB 1-4 mepuonoB
[Mepuoaudeckoit cucteMbl XuMudeckux sneMenToB JI.M. MeneneeBa, HCHOb3ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAITIHY,
«QHEPreTUYEeCKHe YPOBHU», OOBSICHITH 3aKOHOMEPHOCTH MU3MEHEHHUs CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHHUH IO
nepuoaaMm u rpynmnam Ilepuogndeckoit cucremsl xuMuyeckux ieMeHToB .M. MenneneeBa

ChopMUpPOBAaHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB
pa3IMYHBIX KJIACCOB, OATBEPKAATh CYLIECTBOBAHME T'€HETUUYECKON CBS3U MEXy HEOPIraHUUECKUMU BEIIECTBAMU C IIOMOILBIO
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN

ChopMupoOBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAICKHOCTh HEOPTAHWMIECKUX BEIIECTB MO0 WX COCTaBY K ONPENEIEHHOMY
KJjaccy (rpymre) coeiuHeHH (IpocThle BElIecTBa — METaIbl U HEMETaJlIbl, OKCHU/bl, OCHOBAHHUS, KUCIOTHI, aM(OTepHbIE
TUAPOKCHUIbI, COJIH)

CchopMupOBaHHOCTh YMEHHUH HCIOJIB30BATh XUMHUYECKYI0 CHMBOJHUKY JUIS COCTaBICHUS (DOpPMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX peakuui, cuctemaruueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX HEOPraHUYECKHUX
BEIIECTB (yTapHBIi ra3, YIIeKUCIbINA Ta3, aMMHAK, TalléHas U3BECTh, HETalIEHas! N3BECTh, TUTHEBAs COJIA, MTUPUT H JPYTHE)

CchopMupoBaHHOCTh YMEHMH XapaKTepu30BaTh (OMHMCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB, OATBEPKIATh CYIIECTBOBAHHE TEHETUIECKOHN CBSI3M MEXK/y HEOPTaHUIECKUMH BEIIECTBAMH C TIOMOIIHIO
YPaBHEHHI COOTBETCTBYIOIMX XMMUYECKHX PEaKIfii




2.7

2.8

CchopMupoBaHHOCTh YMEHHUI TUIAHUPOBATh U BBIMOIHATE XUMHUECKUI AKCIEPUMEHT (pas3iioskeHHe MEpOKCHa BOAOPOAA B
IIPUCYTCTBUM KaTaJIN3aToOpPa, ONPEICIIEHUE Cpelbl PaCTBOPOB BEILECTB C IOMOLIbK) YHHBEPCAIBHOIO MHAMKATOpA, BIIUSHUE
pa3NIUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakiuy, peakMi MOHHOTO OOMEHa, KayeCTBEHHBIE PEaKIUU Ha Cyibdar-,
KapOOHAaT- W XJOPUI-AaHUOHBI, HAa KAaTHOH AaMMOHMs, PpEIIEHHE SKCICPUMEHTAIbHBIX 3aJad Mo TemMaMm «MeTauby |
«Hemertamib») B COOTBETCTBUM C MpPaBUJIAMHM TEXHUKH O€30MAaCHOCTH IMPH OOpalleHHH C BELIECTBAMH M J1a0OpaTOPHBIM
000pyI0BaHUEM; HPEICTABIATh PE3YNbTAaThl XUMHUECKOIO 3KCIIEPUMEHTa B (OpPME 3alMCH YPABHEHUH COOTBETCTBYIOLMX
peakuuii ¥ GOpMyIMPOBATh BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB

CdopmupoBaHHOCT YMEHUN COONIOAATH MPABHIIA MOJIH30BAHUS XUMUYECKON MOCYA0N U J1a00paTOpHBIM 000pYJOBaHHUEM, a
TakKe MpaBuia oOpalleHus ¢ BEIIECTBAMHU B COOTBETCTBHM C WHCTPYKIIUSMHU TIO BBITOJIHCHHUIO JIAOOPATOPHBIX XUMHYECKHX
OTIBITOB

2.9

ChopmupoBaHHOCTh YMEHHI XapaKTEpHU30BaThb XUMHUYECKHE MPOIECCHI, JIEKAIIUEe B OCHOBE IMPOMBIIUICHHOTO IMOJIYy4eHUs
CEpHOH KHCJIOTHI, aMMHaKa, a TakKe COPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U SKOJIOTHICCKHUX
npo0iieMax XUMHUYECKOTO MTPOU3BOJICTBA

XUMHUS U KU3HB. PacuéTtrl

3.1

3.2

ChopmupoBaHHOCTH MPENCTABICHUN O XUMUYECKOM COCTABIAIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIU XUMHUU B
MO3HAHUM SIBICHUN MPHUPOAbI, B (OPMUPOBAHUU MBILIUIEHUS U KYJIbTYPbl JMYHOCTH, €€ (YHKIUMOHAJIBLHOW TIPaMOTHOCTH,
HEOOXOMUMOM MMl pelIeHUs MPAKTUYECKUX 3a7ad M IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MPUPOAHON cpeie

CdopmMrpoBaHHOCTh YMEHUN KPUTUYECKH aHAIU3UPOBATh XUMUYECKYI0 HH(POPMAIHUIO, [TOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB
(cpencTBa MaccoBOW KOMMYHHKAIINH, ceTh IHTepHET U Ipyrue)

3.3

CdopmupoBaHHOCTh yYMEHUN COONIO/IaTh TMpaBUia SKOJIOTHMYECKH I€1eCO00pa3sHOro MOBEAEHHS B ObITY W TPYAOBOU
JIeATETbHOCTH B LEJSIX COXPAHEHUsI CBOETO 3JJ0POBbs U OKPYKAIOIIEH MPUPOJTHON CPEb

3.4

3.5

Oco3HaBaTh OINACHOCTH BO3ﬂCﬁCTBHH Ha JKHUBBIC OPraHU3MBbI OHpe,I[eJ'IéHHLIX BCIICCTB, ITOHNMAas CMBICII ITOKa3aTcCJIsd HI[K,
MOACHATH Ha IMpUMEpPax CITOCOOBI YMCHBUICHUA U ITPEAOTBPALICHUA UX BPECAHOT'O BO3H€ﬁCTBH$[ Ha OpraHu3M 4€JI0BCKa

CdopMHUpOBaHHOCTH YMEHUI MPOBOAUTH BBIUMCIEHUS C UCIIOJIb30BAaHUEM MOHSITHUS «MAacCOBas JIOJIS BEIIECTBA B PACTBOPE,
00BEMHBIX OTHOIICHHWH Ta30B MPU XUMHUYECKHX PEAKIUAX, MAcChl BElIeCTBA WIH 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WK 00BEMY OIHOTO U3 YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEMIOBOr0 3P QeKTa peakiui Ha OCHOBE 3aKOHOB
COXpaHEHHUs MacChl BEUIECTB, IPEBPAIICHHS U COXPAHEHUS YHEPTUU




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 TeopeTnueckne OCHOBBI OPraHU4EeCKON XUMHH

11 IIpenMeTr opraHM4ecKON XMMHUH: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHME B ITOJIyYCHUU HOBBIX BEILECTB U MaTepualloB. Teopus
CTpOEHUS Oprannyeckux coennHeHuil A.M. bytnepoBa, e€ 0CHOBHbIE II0OJIOKEHUS

12 CrpykTypHble (HOpMYJIBI OPraHMYECKUX BEILECTB. 1'OMONOrus, n3omepus. XUMHUYECKasi CBA3b B OPraHMYECKHX COCIUHEHMSIX —
OJIMHApHbIE U KpaTHbIe cBs3U. [IpeacraBienue o ki1acCu(pUKalui OPraHUYECKUX BELLIECTB

13 Homenknarypa opraHM4ecKuX COEIUHEHHH (CHCTeMAaTH4yecKas) U TPUBUAIbHBIE HA3BAHUS BAKHEWIIUX IPEICTABUTENEH KJIACCOB
OpPraHMYECKUX BEILECTB

2 YTIeBo10pOIbI

21 AJKaHbBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKMH psiA. MeTaH M 3TaH — MpOCTEeHIIMe MpeICTaBUTENM ajlKaHOB: (hU3UYECKHE U
XUMHUYECKHE CBOMCTBA (pEaKlMy 3aMEIICHUs U TOPEHUs), HAX0XKJIEHUE B IIPUPOJIE, TOJIYYEHUE U IPUMEHEHUE
AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiA. DTUIEH U MPONWIEH — MPOCTEeHIIne MpeICTaBUTeNIN aJKeHOB: (QU3NYECKUEe U

2.2 XMMHUYECKHE CBOMCTBA (peakiMM THAPUPOBAHMS, TaJIOTCHUPOBAHUS, TMIpATAllMM, OKUCIEHHUS U NOJMMEpH3alMM), MOIy4YeHUue U
IpUMEHEHNE

23 Anxanuensl: OyraaueH-1,3 u merunOyraguen-1,3: cTpoeHue, BaKHEWIIME XUMHUYECKHE CBOMCTBA (peaklus IOJIMMEPU3ALUN).
[TonyyeHne CHHTETUYECKOTrO KayuyyKa U PE3UHBI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH pPsii. ALIETUIEH — MPOCTEUIINI MpPEeCTaBUTENb AJIKUHOB: COCTaB,

2.4 CTpoeHue, Gu3nYeckue U XUMUYECKHUe CBOICTBA (peakMy THAPUPOBAHMS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHUs), TOJIyYeHHE U
IpUMEHEHNE
Apensl. beH3o:: coctaB, cTpoeHue, pU3ndeckrue 1 XUMUYECKUE CBOMCTBA (PeaKkI[Mi TaJOTeHUPOBAHUS U HUTPOBAHUS ), IOITYYEHHUE U

25 npuMeHenue. Tomyon: coctaB, cTpoeHHe, (pU3MuUecKMe M XUMHUYECKHME CBOWCTBA (pEakiMH TaJOreHUPOBaHMS M HUTPOBAHHUA),
MIOJIy4eHUE U NPUMEHEHHE. TOKCHYHOCTh apeHOB. ['eHeTndecKkas CBA3b MEXAY YIIeBOAOPOJAMHU, MPUHAJIEKAIMMH K Pa3InYHbIM
KJjlaccam




[TpuponHbie UCTOYHUKU YriIeBOAOpooB. [Ipuponnslil ra3 u nomytHsle HedTsHbIe ra3bl. Hedth u e€ mpoucxoxaenue. CrocoOsl

2.6 nepepaboTku HEPTH: TEPEroHKa, KPEKUHT (TePMHUYECKHH, KaTAIUTUYECKui), muponu3. [IpoaykTel mepepaboTku HedTH, UX
NPUMEHEHHE B TIPOMBIIUICHHOCTH | B ObITY. KaMEeHHBIH yroib U POAYKTHI €ro rnepepaboTKu
3 Kucnopoaconepkaiine opraHHueCKUe COSTUHCHUS
[IpenenpHBIC OTHOATOMHBIC CTUPTHI. METaHON M 3TAHOJ: CTPOCHHE, GU3UICCKUE U XUMHUYECKHE CBOMCTBA (PEaKIIUU ¢ aKTUBHBIMU
MeTaJIaMH, TaIOr€HOBOJJOPOaMHU, TOPEHHUE), IPUMEHEHUE. BoIOpoIHbIE CBA3M MEXIy MOJIEKYyJIaMH CiUpTOB. JlelicTBHEe MeTaHOa
3.1 ¥ 3TaHOJa Ha OPTaHMU3M 4YeJIOBeKa. MHOTOAaTOMHBIE CIUPTHI. DTWICHIVIMKOIL U TIHIEPUH: CTPOCHHE, (PU3UIECKHE M XUMUUICCKUE
CBOICTBA (B3aUMOJICHCTBHE CO MIEIIOYHBIMU METAJNIAMH, KAYeCTBEHHAS PEaKIIMsl HA MHOTOaTOMHbBIE CITUPTHI). J{eficTBHe Ha opraHu3M
yenoBeka. [I[puMeHeHre TIuIeprHa U STHIICHTITUKOJIS
3.2 DeHO: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE M XUMUIECKHE cBOMCTBA. TokcnuHOoCTh (heHoua. [IpuMenenue genomna
33 Anpaeruapl U KeTOHBI. DopMabaeTu, aleTalbISTHI: CTPOeHUE, (PU3UYECKHEe W XMMHUYSCKHUE CBOMCTBA (PEAKIIMU OKHCICHHUS H
BOCCTaHOBJICHHUSI, KAYECTBECHHBIC PEAKIIMHN ), TOJTyYCHHE U IIPUMCHEHUE
OOHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U YKCYCHas KHUCIOTBI: CTpOeHHE, (QU3NYECKHUE U XUMHUYECKUE
3.4 CBOIiCTBa (CBOCTBA, 00IIHME /IS Kacca KUCIOT, peakius dTepuuKaum), morydeHiue u npumenenne. CteapruHoBast U OJIEUHOBAS
KHCJIOTHI KaK MPEACTaBUTENN BHICIINX KAPOOHOBBIX KUCJIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBUE
35 Crnosxxnble 3¢uUpbl Kak MPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['maponus ciaoxHbix 3¢gupoB. Kupsl. ['maponus xupos. [Ipumenenue
KUPOB. brosornyeckas poyb KUPOB
VYrieBoabl: cocTaB, KiacCu(pUKAIKs YriIeBo10B (MOHO-, M- U TIoJMcaxapubl). [J1roko3a — mpocTermii MOHOCcaxapua: 0COOCHHOCTH
CTPOEHHSI MOJEKYJbl, (U3NYECKHUE U XMUMHUYECKHE CBOWCTBA (B3amMojeicTBUE ¢ Tuapokcuaom Meau(ll), okucienne amMMuadHbIM
3.6 pactBopoM okcuza cepedpa(l), BocctanoBieHue, OpoKeHHE TITIOK03bI), HAX0XACHNUE B IPUPO/IE, TPUMEHEHNEe, OMOI0THYecKas poilb.
®dorocunTe3. DpyKTO3a KaK H30MEp TIIFIOK03bI. Kpaxmait 1 1esumnoiio3a Kak Ipupo IHbIe mouMephl. CTPOSHHE KpaxMalia | IEeIJUTFOJIO3HI.
duznyeckue ¥ XUMUIECKHE CBONCTBA KpaxMana (THIPOIU3, Ka4eCTBEHHAs PEaKIUs C HOJOM)
4 A3oTcozepikalue OpraHn4eckiue CoeTMHEHUS
41 AMUHOKHUCIIOTH Kak aM(OTepHbIe OpraHuyecKkue coeauHeHus. dusnueckne U XMMHUYECKHE CBOWCTBa aMHHOKHCIOT (Ha TpUMeEpe
' rmiuHa). bruomornueckoe 3HaueHHEe aMHHOKHUCIOT. [lenTuast
49 benkn xak mpUpOJIHBIC BEICOKOMOJICKYJISIpHBIC coeMHeHMs. [IepBrdHas, BTOPUYHAS U TPETHYHAS CTPYKTypa OCJIKOB. XUMHUYCCKUE
' CBOICTBa OENKOB: TUAPOIIN3, IEHATYpAIlHs], KAUECTBEHHBIC PEAKIINH Ha OSIKH
5 BricokoMonekynspHble COSTUHEHUS



OcCHOBHBIE MOHATHS XUMUU BEICOKOMOJICKYJISIPHBIX COSTUHEHHI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHb MOJIMMEPHU3alUH,

5.1 cpenHss MoJieKyispHas Macca. (OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN — MOJMMEpU3anus |
MOJIMKOHCHCALIUS

59 DKCepUMEHTAIbHBIE METO/IbI U3yYEHHS BEIIECTB M UX MPEBpAIllEHUI: 03HAKOMJICHHE ¢ 00pa3lamMu MPUPOAHBIX U MCKYCCTBEHHBIX
BOJIOKOH, IJITaCTMAacc, KayuyKoB. [loyuyeHne CMHTETHYeCKOro KaydyKa U Pe3UHBI

11 KUIIACC
Kona IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 TeopeTnueckre OCHOBBI XUMHUU

XuMuyeckuit 3nmeMeHT. AToM. SIapo atoma, W30TOMbI. DIIEKTPOHHAS 000JI0UKa. DHEPreTUYeCKUue YPOBHHU, MOTYPOBHH. ATOMHBIE

11 opOutanu, S-, p-, d-amemenThl. OCOOCHHOCTH pacHpeieICHUs ISKTPOHOB 10 OPOMTANISIM B aTOMaX 3JEMEHTOB MEPBBIX UYETHIPEX
MEePUOAOB. DIEKTPOHHAS KOH(PUTYpALIHs aTOMOB
[Tepuoanueckuii 3akoH u [lepuognueckas cucrema xumudeckux snemeHToB [[.M. Menneneea. CBA3b MEPUOAMUECKOTO 3aKOHA U

12 [Tepuoanueckoii cucteMbl xumudeckux snemeHToB .M. MenzeneeBa ¢ coBpeMeHHON TeOpHEl CTPOCHHsI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHs CBOMCTB XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB MO IPYyMIaM U repruojaaM. 3HaueHue
NEPUOANYECKOI0 3aKOHA B Pa3BUTHH HAYKU
CtpoeHue BelecTBa. XuMHUIeCKast CBS3b. BB XUMIUECKOH CBSI3U (KOBAJICHTHAS HETIOJIApHAs U MOJISIpHAasl, MOHHAsS, METAJITUYeCKas).

1.3 Honbl: KaTHOHBI U aHUOHBL. MexaHu3Mbl 00pa30BaHMS KOBAJICHTHOM XUMHUYECKON CBS3M (OOMEHHBIM M JTOHOPHO-aKIIEMTOPHBIH ).
Bonopoanas cBs3b

14 BanenTtHoCTh. DnekTpooTpUIIaTeNbHOCTh. CTENeHb OKUCIICHUS
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYISPHOT'O CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa BelecTBa. THIBI KPUCTAITUIECKIX PEHIETOK.

1.5 3aBUCHUMOCTh CBOMCTBA BEILLIECTB OT TUIA KpHcTauInuecKoi pemérku. [lonsaTre o aucnepcHbIXx cucreMax. VIcTUHHBIE U KOJUIOUAHbBIE
pacTBOpbl. MaccoBasi 107151 BEILIECTBA B paCTBOPE

1.6 Krnaccudukanust HeopraHnueckux coequHeHnil. HoMeHkmaTypa HeopraHmueckux BEIIeCTB

17 Xumunueckas peakuus. Kimaccudukarys XuMHUeCKUX peakiiiii B HEOPraHMUECKON U OPraHUYECKOW XUMHH. 3aKOH COXPaHEHUS MaCChI
BEIIECTB, 3aKOH COXPAHCHHS U TTPEBPAIICHIS SHEPTUN TIPH XUMHUYECKUX PEAKITASIX

1.8 CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB




O6paTI/IMBIe pPE€aKknuu. Xumuaeckoe paBHOBECHUCE. (DaKTopr, BIIMAOINHUE Ha COCTOAHUE XHUMHYCCKOI'O paBHOBECHA. HpI/IHHI/IH Jle

1.9 [TaTense

110 DnekTponuTrueckas auccormanysi. CuabHbIE U c1a0bie 3MeKTpoiuThl. Cpea BOJHBIX PACTBOPOB BEIICCTB: KUCIAs, HEUTpaIbHAs,
niesoyHas. Peakiuy noHHOTO oOMeHa

1.11 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

2 Heopranudeckast xumust
Hewmerannel. Tlonoxenue HemeramuioB B Ilepuoanyeckoit cucteme xumuueckux snemeHToB J[.M. MenneneeBa u 0coOeHHOCTH

2.1 cTpoeHHus: aTroMoB. DU3NYECKHE CBOWCTBA HEMETAJUIOB. AJLIOTPONHMSI HEMETAIOB (HAa MpUMEpe KHCIopona, cepwl, docdopa u
yrieposia)

29 XVWMUYECKUE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJOreHOB, cephl, a3o0Ta, (ocdopa, yriaepomaa M KpeMHHUs) U UX COCIUHEHUHN
(OKCHUI0B, KUCIIOPOACOACPKAIIUX KUCIOT, BOJOPOJIHBIX coenuHeHmil). [I[prMeHenre BayKHEHIIINX HEMETaJNIOB ¥ UX COCMHEHUI
Mertamnsl. [lonoxxenue meramioB B [lepuoandeckoit cucreme xumudeckux snemeHToB [[.M. MenaeneeBa. OCOOEHHOCTH CTPOCHHUS

2.3 AIIEKTPOHHBIX 000J04YeK aToMOB MeTauioB. O0mue pusmueckue cBoiicTBa MeTayuioB. CIIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUHN PsIIT
HANPSDKEHUN METaJlIOB

24 XHUMHUYECKHUE CBOMCTBA BOXKHEHUIIMX METALIOB (HATPUU, KaJIWi, KaJIbIMA, MAarHUi, aJlOMHHHHA, ITUHK, XpOM, JKEJI€30, MEIIb) U UX
coenuHeHni. O0He CriocoObl oydeHUs1 MeTa/uIoB. [IpuMeHeHne MeTaJIIOB B OBITY M TEXHUKE

2.5 ['eHeTHYeckas CBSI3b HEOPTAaHMUECKHUX BEIIECTB, MPUHAISKAIINX K PA3IMYHBIM KllaccaM

3 XUMUS U )KU3Hb

31 Ponp xumuu B o6ecrieueHnn SKOJIOTUIECKOMH, 3Hepreumqecx0171 Y TIHUIIEeBOM 0€30MacCHOCTH, Pa3BUTUU MeIUIIUHEL. [IOHATHE 0 HAyYHBIX
METO/IaX MO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIIHi
[IpencraBiaenust 06 OOMIMX HAYYHBIX MPUHITUNIAX MPOMBIIIIEHHOTO MOJTYYEHUS! BAKHEUIINX BEIIECTB. YEIOBEK B MUPE BEIIECTB U

3.2 MaTepuasoB: BaKHEUIINE CTPOUTETbHBIE MaTEepHUalbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO0, KepaMuKa, MaTepHalbl IS
AJIIEKTPOHUKH, HAHOMATEePUAJIbl, OPraHUYECKHEe U MUHEPATbHBIE YI00peHUs

33 XuMusi ¥ 370pOBbE YEJIOBEKA: IpaBWjia MCIOJIB30BaHUS JICKAPCTBEHHBIX IMpEnaparoB, IpaBuja O€30MacHOr0 HCIOIb30BAHUS

npenapaTroB OBITOBOI XMMUH B IMOBCEAHEBHOM XKH3HU



