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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHH Ha YpPOBHE CpeiaHero oOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3axkoHa ot 29.12.2012 No 273-®3 «O06
oOpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUN K pe3ynbTaTaM OCBOCHHS
denepanpHOil 00pa3oBaTEBLHON MpPOrpaMMbl CpeAHEro o0OIIero oOpa3oBaHUs
(®OIT  COO), npencraaeHHbIXx B DefepaJbHOM  TOCYJApCTBEHHOM
obOpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenmuu npenoaBaHus
yuyeOHoro mnpeamera «XuMHs» B 00pa3oBaTeNbHbIX opraHuzauusx Poccuiickoi
Qdenepanuy, peaqu3yIONIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOTrpamMMbl, U
OCHOBHBIX TmoyiokeHuil «CrtpaTteruu pa3BuUTHS BocnuTaHus B Poccuiickoit
®denepann Ha nepuoa g0 2025 roma» (Pacnopstkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/J0B K pa3paboTKe MpOrpaMMbl MO XUMHUH, K OIpEAeICHHUIO
oO1iel cTpareruu oOy4eHHUs, BOCIIMTAHUSA U PA3BUTHUS OOy4YarOMIMXCS CPEACTBAMU
yuebHoro npeamera «Xumus» 1 10-11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHenTyansHple nonoxenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMs, Pe3yabTaTOB O0O0yudeHUss U TpeOOBAaHUW K YpPOBHIO MOJITOTOBKH
BBIMTYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MoJTy4aeMoe BBIITyCKHUKAMHU
0011e00pa3oBaTeIbHON  OpraHU3alMK, SBISETCS HEOThEMJIEMOM YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBEpUIAIONIMM DJTallOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XUMHUYECKOTo o0O0pa3oBaHMs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB IIPUPOABI, (POPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KyIbTYpHI
YelioBeKa, a TaKXKe DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3MI0POBBI0 M TPHUPOAHON cpene. Peanusyercss XumuyeckoeoOpa3oBaHHE
oOydJaromuxcs Ha YpOBHE CPEJIHETr0o oOIero o0pa3oBaHMs CPEJICTBAMHU YIECOHOTO
npeaMeTa «XHMHS», COAEPXKAHUE U IOCTPOEHUE KOTOPOIrO OIpPENENEHbl B
nporpaMme IO XUMHUU C Y4YETOM cHenu(puKd HAayKd XUMHH, €€ 3HAYeHUs B
MO3HAHUM TPUPOABI U B MAaTEepPHAIbHOM >KM3HHM OOIIECTBa, a Takke C Y4ETOM
o0mMX 1eneil U MNPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI CpeiHero ooIero oopasosanus B Poccuiickoit denepanmm.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK HIPAeT O0COOYIO poOJib B
COBPEMEHHOW LMBWIM3ALMKU, B CO3JaHUU HOBOW 0a3bl MaTepPUAIbHOU KYJIbTYpPHI.
Ona BHOCHUT CBOHM BKJIaJ B (JOPMHUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIIUICHUS,
B CO3JJaHUE LIEJIOCTHOI'O MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE
IpPUPOABl U YEJIOBEKa, KOTOpoe (OpMHUpPYETCs B XMMHHM Ha OCHOBE NMOHMMAaHUS
BEILLIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BEUIECTB, X CBOWCTBAMHM W BO3MOXXHBIMH 00JIACTIMH IPUMEHEHUS.



TecHO B3auMOIEUCTBYSI ¢ APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHs cTaja
HEOTHEMJIEMOM YaCThl0 MUPOBOM KYJIbTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KU3HM KaxJIoro uwieHa oOmiectBa. CoOBpeMEHHass XUMHUS KaK Hayka
co3ujareNibHas, KakK HayKa BBICOKMX TEXHOJIOTMH HampaBieHa Ha pelieHue
I00adbHBIX TPOOJIEM YCTOWYMBOIO Pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUYECKON 0€30IMacCHOCTH U OXPaHbI 3JJ0POBbSI.

B cooTrBercTBHMM ¢ 0OmMMMHU IEISIMH M TMPUHIMIAMUA CPEIHETO OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YPOBCHb
U3Y4YCHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM JUIsl  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B IKU3Hb COIMyMa, MPOJOHKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoliuMu ~ TipeAMeTa  «XHUMUs»  SIBISIOTCS  0a30BbI€  KypChl —
«Oprannueckas xumusi» u «OOmas U HEOpraHuyecKkas XUMHS», OCHOBHBIM
KOMITOHCHTOM COJIEp>KaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0A30BOM HAYKH: CHCTEMa
3HAaHUH M0 HEOPraHWYeCKOHW XMMHH (C BKJIFOUCHHEM 3HAHUU W3 OO0INeH XMMHH) U
opraHuyeckor xumuu. GOopMUpPOBAHUE JAHHOW CUCTEMbl 3HAHWUU TPH H3YUCHUU
npeaMera oOecTeYrBaeT BO3MOXKHOCTh PACCMOTPEHMsI BCEro MHOToo0pas3us
BEIIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB ¥ TEOPUI XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuyeckas xuMus» U «OOmas u
HeopraHuveckass Xumus» cHopMuUpoBaHa B MPOTpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K H3Y4YEHHI0 Y4YeOHOro wmarepuana U OO0yCIOBJIEHA
UCTOPUYECKM  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW Ha  ONpENEIEHHBIX
TEOPETUYECKUX YpPOBHIX. Tak, B Kypce OpraHMYEeCKOM XUMHHM BEUIECTBA
paccMaTpUBAaIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHUS OPraHUYECKHX
COCAMHEHUW, a TaKXKE Ha YPOBHE CTEPEOXMMHUYECKHMX U JIIEKTPOHHBIX
npencTaBieHuid o cTpoeHuu BemecTB. CBeneHus 00 H3y4aeMBIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTUU — OT YTJIEBOJIOPOJIOB /10 CIIOKHBIX OMOJIOTHYECKHU
AKTUBHBIX COCIMHEHUWU. B Kypce OpraHmyeckom XUMHUH IOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOINEro oOpa30oBaHUs IEPBOHAYAIBHBIC
MIPEICTABIICHUS O XUMUYECKON CBSI3U, KIACCHU(PUKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUSA, O XUMUYECKON PEaKIINu.

Ilog HOBBIM yriioM 3peHus B mOpeameTe «XuMus» 0a30BOro YpOBHS
paccMaTpUBaeTCs HW3YYEHHbIH Ha YpPOBHE OCHOBHOTO o00I11ero o0Opa3oBaHUs
TEOPETUYECKUN Martepuan © (PaKTOJIOTHYECKHE CBEICHUS O BEIIECTBAX U
XxuMuyecko peaknuu. Tak, B "yacTHOcTH, B Kypce «OOmas u HeopraHuyeckas
XAMUS» O0YyJarommMcsl TPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAuYCHUE
MEPUOANYECKOI0 3aKOHA C OOIIETEOPETHUYECKUX U METOJOJOTHMUECKUX IMO3UIIUH,



riy0oke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMA STOro 3akoHa — OT
000011aro111el 10 00BSACHAIOIIEH U TPOTHO3ZUPYIOILEH.

Ennnasa cucrema 3HaHUN O BaXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBAaX M NPUMEHEHHH, a TAKXKE O XUMHYECKUX PEaKUUsAX, UX CYIIHOCTU U
3aKOHOMEpHOCTSIX TMpoTekaHus nomnosHgercs B Kypcax 10 m 11 kmaccoB
AIIEMEHTAMHU COJIepKaHUsS, HMEIOIUMHU KYJIbTYpPOJIOTMUECKUH U TMPUKIaAHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3M XHMHUHU C
OPYTMMU HayKaMU, PacKpbIBalOT €€ pOjb B IIO3HABATEIBHOM W IPAKTUYECKOU
JESTENBHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHMTAHHIO YBaXXEHUS K IMPOIECCY
TBOPUYECTBA B 00JACTH TEOPUU U MPAKTHUECKUX MPHIOKEHUN XUMHUHU, TTOMOTaroT
BBIMTYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npo0OsiemMax, CBSI3aHHBIX C XHMHEHW, KPUTHUECKH OCMBICIMBATH HMH(OpMALUIO U
OpUMEHATh €€ JJId TONOJIHEHHUS 3HAHUM, pEIIeHUs WHTEIUIEKTyallbHbIX |
AKCIIEPUMEHTATBHBIX HUCCIIEA0BATENbCKUX 3a7a4. B 1ienomM coaepkanue yueOHOTO
npenMera  «XUMHUS»  JIAHHOTO  YPOBHS ~ M3y4Y€HHUS  OPHUEHTHPOBAHO  Ha
dopMupoBaHue y OOy4YarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI /JII TMOHUMAHMS
dunocopckux MAeH, TaKMX Kak: MaTepUATbHOE €IWHCTBO HEOPTraHWYECKOTO U
OpraHUYecKOro MHupa, OOYCJIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh NPHUPOIAHBIX SBJICHUN MyTEM SKCIEPUMEHTa U
pEelIeHUs] MPOTUBOPEYMA MEXKIYy HOBBIMH (akTaMu U  TEOPETHUYECKUMU
NPEANOChUTKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUH YKOJOTUYECKUX MpoOsieM, a
TakKe Mpo0JeM COEPEKEHUs dHEPIeTUUECKUX PECYPCOB, CHIPBS, CO3JaHUSI HOBBIX
TEXHOJIOTMI U MaTepUajoB.

B nnane pemeHus 3amad BOCHUTAHUS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaromuxcs NPUHITHIE TPOrPaMMON MO XMMHH TMOAXOABl K OIPEACICHUIO
colepKaHUsI ¥ TOCTPOCHUSA TpeAMeTa MpeayCMaTpuBalOT (QopMUpOBaHHE
YHUBEPCAJIBbHBIX ~ Y4eOHBIX JCHCTBUHM, UMEIOMUX 0a30Bo€ 3HAYCHHE A
pPa3TUYHBIX BHJOB JICSATEIIBHOCTU: pEIICHHUS TMpoOJeM, IOMCKa, aHaiu3a W
00paboTku nHGOPMAIH, HEOOXOMUMBIX JJIsi MPUOOPETEHUS OMbITa MPAKTUIECKOMN
U HCCIIEIOBATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B IO3HAHUU
XUMUHU.

B npaktuke mnpenonaBaHMs XUMUM KaK Ha YpPOBHE OCHOBHOTO OOLIETO
o0pa3oBaHUs, TAK U Ha YPOBHE CPEAHET0 00IIero o0pa3oBaHus, IPU OMPEICICHUU
COJIEpKATEJIbHOM XapaKTEepUCTUKU LEJNe HM3ydYeHHs MpeaMeTa HalpaBiICHUEM
MIEPBOCTENEHHONM 3HAYMMOCTH TPAJULMOHHO NpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HAYKH Kak O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKON
JESATENBHOCTU YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyibTypbl. C
METOJIMYECKOM TOYKM 3PEHUSI TAKOM IMOJAXOA K ONPEACICHUIO LENEHd H3y4eHUS
npeameTa ABJIAETCS BITOJIHE OIpaBJIaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUsS IVIABHBIMHU LEJIAMH U3YYE€HHs NpeIMeTa
«Xumusi» Ha 0a30BoM ypoBHe (10 =11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpA, B OCHOBE KOTOPOU
J€XAaT KIIOYEBbIE MOHATHUS, (YHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XHWMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M MOHMMAaHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MHUPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJIEHWE C HCTOpUen
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BEUIECTB M XUMUYECKUX pEaKIMd, HEOOXOAUMBIX Mg MNPUOOpPETEHUS
YMEHUI OpPUEHTUPOBATHCS B MHUPE BEUIECTB M XHWMHUUYECKHUX SBIICHUM,
UMEIOILIUX MECTO B MPUPOJIE, B TPAKTUUECKOMN 1 MOBCEIHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIIOICHHEM  TPaBUII
6e30macHOro o0palleHus ¢ BeleCTBAMH.

Hapsiny ¢ atuMm, copepskatenbHas XapakTepUCTUKa IENe U 3a/ay U3y4eHHs
npelMeTa B IporpaMme Mo XMMHUHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CUCTEME CpeaHero obmiero oopazoBanus. Ceroans B
NpernoJjaBaHud XUMUM B OoOJNibIlIe  CTEMeHW OTHAETCS  MpeIouTeHUE
IPAKTUYECKON KOMIIOHEHTE COJepKaHusl OOydYeHHs, OpPUEHTHPOBAHHON Ha
MOJIFOTOBKY BBIMMYCKHUKA 0O0IIe00pa30BaTEeIbHON OpraHU3alliy, BIIAJICIONIET0 HE
HAaOOpOoM 3HaHUW, a (QYHKUMOHAIBHOM TPaMOTHOCTHIO, TO €CTh CHOcOO0aMu U
YMEHUSAMH aKTUBHOTO MOJIYYEHUS 3HAHWW W NMPUMEHEHHS UX B PEAJIbHOUN JKU3HU
IUTSl pEIIEHUS] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM nOpH U3yYEHUH NpeaMeTa «XHUMHS» JOMUHUPYIOLIEe
3HAauEHHE MPUOOPETAIOT TaKKE LU U 3a]]a4H, KaK:

azanTamys o0y4yarolmuXcsl K YCIOBUSM IUHAMUYHO PAa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHUE  MHTEJUIEKTYyaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

dbopMupoBaHue 'y 0OydYaromIUXcsl KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHI[UI), UMEIIINX YHUBEPCAJIbHOE 3HAYECHHE [JIsl PA3JIUYHBIX BHUIOB
NEATEeNbHOCTHU: pellieHus: mpobJieM, Moucka, aHanu3a u o0paboTKu HH(pOpMAaIuH,
HEOOXOAMMBIX JUII TPUOOpPETEHHsI OMbITa JEATENBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B I[IO3HAHUM XUMHHM, a TaKXke JJis OLEHKU C TMO3UIUl
HKOJIOTUYECKON 0e30macHOCTH XapaKTepa BIMAHHUA BEUIECTB M XUMHUUYECKUX
IIPOLIECCOB Ha OpraHu3M 4eJioBeKa u IPUPOAHYIO cpeny;



pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX W TBOPYECKUX
CocOOHOCTEM 00y4YaroIMXCs: CHOCOOHOCTH CaMOCTOATENBLHO TPHUOOPETATH HOBBIE
3HAHMSI TI0 XHMHUHU B COOTBETCTBHH C JKMU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOJIB30BATh
COBPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHH JJIS TOWCKA M aHajdn3a y4eOHOU U
HAyYHO-TIOMYJISIPHON WH(OPMAITMH XUMHYECKOTO COJICP KaHMS,

(dbopMHUpOBaHUE U PA3BUTHE y O0YUYAIOMIUXCS ACCOMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeIbBHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMMMBI, B YaCTHOCTH, TPH IUIAHUPOBAHUH M TIPOBEICHUU XHUMHYECKOTO
DKCIIEPUMCHTA;

BOCIIMTAaHUE Yy OOydYamIMUXCAd YOSKIEHHOCTH B T'yMaHUCTHYCCKOM
HAIIPABJICHHOCTH XWMHH, €€ BaXXHOW POJU B PEHICHUU TJIOOAIBHBIX MPOoOJIeM
PaIMOHAILHOTO TIPHUPOJIOIOJIB30BAHUS, TTOMOJIHCHUS YHEPreTUICCKUX PECYPCOB H
COXpaHCHHS TPHUPOJIHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCpEKHOTO
OTHOIIICHUS K TPHUPOJE W CBOEMY 3J0POBBIO, a TakKe NMPUOOPETCHHUS OIbITa
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHWW [IJISl TPUHATHS TPAMOTHBIX pCEIICHUH B
CUTYaIlUsIX, CBA3aHHBIX C XUMHYCCKUMHU SIBJICHUSMU.

B yuebHOoM muiaHe cpegHero oOmero oOpa3oBaHUs MpeaMEeT «XUMUS»
0a30BOr0 ypOBHS BXOJHT B COCTaB MpPEAMETHOW o0nacTh «EcTecTBEeHHO-HAy4YHbIE
IPEeIMETHI».

OO61iee yKciio 4YacoB, OTBEIEHHBIX I U3YYEHUS] XUMHUH, HA 0230BOM YpOBHE
cpeaHero oobriero odpasoBanus, coctaisger 68 gacos: B 10 kimacce — 34 gaca (1
yac B Hememo), B 11 «kmacce — 34 waca (1 wwac B HeIENio).



COIAEPKXAHUE OBYUEHUA
10 KJJACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHMYeCKOM XUMUH

[Ipenmer oprannyeckor XMMHUU: €€ BOBHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BELIECTB M MaTEepUalioB. TeopHs CTPOEHUS OPraHUYECKHX
coenunenuit A. M. bytnepoBa, e€ ocHOBHbIE MON0KeHUsA. CTPYKTYpHBIE (POPMYJIIbL
OpraHWYeCcKUX BelleCcTB. [ oMomnorus, wu3zomMepus. XuMHYECKas CBSA3b B
OpPraHUYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccu@uKalMy OpraHMYeckux BeliecTB. HoMeHkmarypa
OpPraHUYECKUX COCIUHEHMH (cHcTeMaThyecKkas) W TPUBHAIbHBIC Ha3BaHUS
BaKHEUIINX MPECTABUTENIEH KIACCOB OPTaHUYECKUX BEUIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3Y4YE€HUs BEIIECTB W HMX MPEBPALICHUI:
O3HAaKOMJIEHHME C OO0pa3laMyd OpraHMYEeCKHUX BEIIECTB M MaTepHallaMd Ha HX
OCHOBE, MOJIETUPOBAHUE MOJIEKYJ OPraHWYECKUX BEIIECTB, HAONIONCHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALLICHUIO OPTAHUYECKUX BEILECTB
HpU HarpeBaHuM (IUIaBJICHUE, OOYTIIUBAaHKUE U TOPEHUE).

YriaeBoaopoabl

AJNKaHBl: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHMWA psad. MeTraH W 3TaH —
POCTEHIIINE TPEICTABUTEIN aJKAaHOB: (U3UYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelieHHss W TOPCHHUSA), HAXOXKJACHHWE B TPUPOJEC, TMOJy4dCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psii. DTHIECH U NPONUIIEH —
NPOCTEHIIINE TPEICTABUTEIN AJIKEHOB: (U3UYECKHE U XHUMHYECKHE CBOMCTBA
(peakuu  THAPUPOBAHUS, TaAJIOTCHUPOBAHUSA, TUApPATAIlMM, OKUCICHUSA U
MIOJINMEPU3ALIMH ), TOJTYYEHHE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u metunOyraaunen-1,3. cTpoeHHe, BaKHEHIIHNE
XAMUYECKHe CBOHMCTBa (peakmusi moiuMepu3anuu). [lodydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKHM psll. ALleTUIICH
— MPOCTEMIINK NPEICTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA (peaklMy TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALNH,
rOpeHus), NOJy4YEHNE U IPUMEHEHUE.

Apenbl. benzon: cocras, cTpoeHue, (pU3MUECKHEe W XMMHYECKHE CBOMCTBA
(peakuuu raJOreHUpPOBAaHUS M HUTPOBAHUS), TOJIYUYECHUE W MPUMEHeHue. 10.1yon:
cocmas, cmpoenue, usuueckue U  Xumuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsS U HUMPOBAHUS), NOAYYeHue U npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckass CBI3b MEXAY YIVIEBOJAOPOAAMH, MPUHALIEKANUMHA K
Pa3JINYHBIM KJIACCAM.

[IpuponHble MCTOYHHUKU yIVIEBOAOPOAOB. [IpuponHbBI ra3 U MOMYyTHBIE
HedTanble Ta3pl. Hedth n e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HePTH:
MEPEroHKa, KPEKUHI (TepMHUUYECKHM, KaTaauThuueckuil), nuponus. [Ipomykrsl
nepepaboTKu HePTH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHS BEIIECTB WU HUX NPEBPALICHUN:
O3HAaKOMJIEHME ¢ oO0pa3laMH IUIaCTMAcC, KayuyyKOB M PE3UHbI, KOJUICKIUU
«Hedpte» u  «Yromp», MOAETUPOBAHUE  MOJEKYJd  YIJIEBOAOPOJOB U
raJIOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON pabOThI: MONTyYEeHUE STUIICHA
Y U3y4E€HUE €ro CBOWCTB.

PacuétHrle 3agaun.

Boruncnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM NMPOAYKTAa PEAKLMH [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB MM MPOIYKTOB PEaKIUHN).

Kucnopoaconep:xamue opranniecKue CoeAHHEHUA

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHOI M 3TAaHOJ: CTPOCHHUE,

Gu3nUecKie MW XUMHUYECKHE CBOWCTBA (pPEeakIMHd C AaKTHBHBIMH METaIaMH,
rajoreHoBOJOpOoJaMH, TOpPEHHE), NpPUMEHEHHE. BoIOpoIHBIE CBSI3M MEKIY
MOJIEKYJIAaMH CIIUPTOB. JlelicTBHE METaHOJIA ¥ 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  COUPTHL. OJTWIECHIJIMKOIb W  TJIMUEPUH: CTPOCHHUE,
duznueckre W XUMUYECKHE CBOMCTBA (B3aUMOJIEMCTBHE CO MICJIOYHBIMU
MeTaJjulaMi, KayeCTBEHHAs pEaklsi Ha MHOTOATOMHBbIE cnupThl). JleiicTBHEe Ha
opraHu3M 4enoBeka. [[puMeHeHue riniepruHa U STUIEHTJIUKOIIA.

deHon. CTPOCHHE MOJCKYJIbl, (GU3UYECKHE U XUMHUYECKHE CBOWCTRBA.
Tokcuunocts penoina. [Ipumenenue enona.

Anpnerunpl U kemowuwvl. Dopmanpiaerui, ameTaNbIETUI: CTPOCHHUE,
dusznueckre U XUMHYECKHE CBOWCTBA (PEaklMd OKHUCIICHHS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINH), IOJyYCHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJebHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHAsl KHCIIOTBI: CTpOCHHE, (PH3MYEeCKHe M XUMHUYECKHE CBOWCTBa (CBOWMCTBA,
oOmue JuIsl Kjacca KUCIOT, peakius dTepuukaiim), moJIydeHne 1 MpuMeHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCIOTHl KAaK MPEACTABUTENM BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JICICTBUE.

Crnoxnple 3¢puUpHl KaK TPOU3BOJIHBIE KAapOOHOBBIX KHUCIOT. [waponus
cinoxHbIX ¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buonorndeckas
pOJIb JKHAPOB.



VYraeBoasl:  coctaB, Kilaccupukanus — yriaeBogoB  (MOHO-, M- |
noJjrcaxapuabl). [JF0Ko3a — MpOCTEUIIMA MOHOCAXapH: OCOOCHHOCTH CTPOCHHUSI
MOJIEKYJIbI, (U3MYECKHE M XMMUYECKHE CBOMCTBAa (B3aUMOJEHUCTBHE C
rugpokcugom meau(ll), okucneHne amMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HaX0XJACHHE B MPUPOJIE, NMPUMEHEHHE,
ounonoruyeckas poiib. @otocunTe3. PpykTo3a Kak U30MEP TITIOKO3bI.

Kpaxman u nemnonosa kak mpupojHble nonumepsl. CTpOoeHHE Kpaxmana U
nemnono3pl.  dusmueckue W XUMUYECKHME CBOMCTBAa Kpaxmana (THAPOIM3,
Ka4eCTBEHHASI PEAKIIHS C UOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHUs BEIIECTB M HX NPEBPALICHUN:
npoBeJieHre, HAOJI0IEHHEe U OMNMUCAaHUE JAEMOHCTPALMOHHBIX OIBITOB. TOPEHUE
CIUPTOB, KAaYECTBEHHbIC PEAKIMH OJIHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJa
okcugoM wmenu(ll)), MHOroaTroMHbBIX CHHPTOB (B3aMMOJCHUCTBUE TIHUICPUHA C
rugpokcugom meau(ll)), anpaernnoB (OKHCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpokcumom wmeau(ll), B3amMopeicTBHe Kpaxmajia C HOJOM),
IPOBEJICHNE MPAKTUYECKOM pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrle 3agaun.

Bbruncienuss mo ypaBHEHHIO XHUMHUYECKOW peakiuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM NPOAYKTa PEaKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WU IMPOAYKTOB PEAKIIUN).

A3zoTconepxkaliie OpraHuueCcKre COeJUHEHUS.

AMUHOKHCIIOTBI KaK amM(pOTEepHble OpraHu4eckue coenuHeHus. Puszndeckue
U XMMHMYECKHE CBOMCTBA aMMHOKHCIOT (Ha IpUMepe IiauiuHa). buosorunueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuasr.

benku xak npUpOIHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBuuynas,
BTOpUYHAs U TpETUYHAs CTPYKTypa OelKoB. XMMHMUYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, ACHATypalysl, KAUeCTBEHHbIE peaKluy Ha OCJIKH.

OKCHEpUMEHTAIIBHBIE METOAbl M3YYEHHUS BEIIECTB W HMX IPEBPAILECHMI:
HaOJII0/IEHUE U ONMHMCAaHUE AEMOHCTPALMOHHBIX OMNBITOB: J€HATypalus OENKOB Mpu
HarpeBaHUU, IBETHbIE pEaKLUu OEIKOB.

BricokoMoOJIeKYJ/JISIpHbIE COCIMHEHUS

OCHOBHbIE TOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSIpHAS
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCAUHEHUNU —
MOJIMMEPU3ALUS U TIOJIMKOHICHCALIHSL.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHHS BELIECTB U HUX MPEBpAllCHUI:
O3HAaKOMJIEHHE ¢ O0pa3llaMu MPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.



MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXIpeaMETHBIX CBA3EU IIPU U3YYECHUU OPraHUYECKON XMMUU B
10 xmacce OCYIIECTBISIETCS uepe3 HCIMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4HBIX MOHATUM, TaK U NOHATUM, SBJSIIOIIUXCA CUCTEMHBIMU IS OTHECIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO61muMe ecTeCTBEHHO-HAy4YHbIE MOHATUA: SIBICHHE, Hay4YHbIH (haKT, TUIIOTE3A,
3aKOH, TEOpHs, aHaU3, CHUHTE3, KiIaccu(ukanus, NepuoJAUYHOCTb, HAONIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE.

®usuka: MaTepus, OJHEprus, Macca, aTroM, OJJEKTPOH, MOJIEKYJIa,
HHEPreTUYeCKuid ypOBEHb, BEUIECTBO, TEJI0, OOBEM, arperaTHoe COCTOSHUE
BEUIECTBA, (U3HUECKUE BEJIMUYMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusi: kinerka, opraHusMm, Ouocdepa, oOMEH BELIECTB B OpraHuU3Me,
GoTocuHTE3, OMONIOTMYECKH AaKTHBHBIC BeriecTBa (OCIKH, YIIIEBOJBI, KUPBI,
bepmMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOIbI, TOJE3HbIE UCKOMAaeMble, TOIUIUBO,
peCypCBL.

TexHomorus: NUIIEBBIE NPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUA,
MOIOIIE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE IpenapaThl, MaTEpUalbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI XUMHU

XUMHUYECKU dieMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIipe/iefieHUus JJIEKTPOHOB MO OpOUTamsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHMUTYpAITUs aTOMOB.

[lepuoanueckuin 3axkoH u Ilepuoanueckas cucTeMa XMMHYECKHX AJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoANYECcKOro 3akoHa M lleproguueckoil cucTemsl
xuMuueckux aeMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS] CBOWCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX W CIOKHBIX BEHIECTB IO TPyHIaM U TEPUOIAM.
3HavueHue NEePUOIMUECKOT0 3aKOHA B Pa3BUTUH HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIbBI XUMHYECKOM CBSI3U
(KoBaJICHTHAsI HETIOJIApHAs W TIOJSpHAs, WOHHAs, MeTa/uTnveckas). MexaHH3MbI
oOpa3oBaHHMs KOBaJCHTHOH XUMHYECKOW CBsi3u (OOMEHHBIH H  JIOHOPHO-
akuenTopHblil). BomoponHas cBa3b. BaneHTHOCTh. DIEKTPOOTPULATEIBHOCTb.
Crenenb OKMCJICHUS. Hownsr: KaTUOHBI 51 AHUOHBI.



BemectBa  MONEKYISIpHOTO M HEMOJICKYJISIPHOTO  CTPOECHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJIIIMYECKON PELIETKY.

[TondaTue o nucnepcHbIX cuctemax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Ji BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeThueckass CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K Pa3IUYHBIM KJ1accaM.

Xumuueckass  peakuus. Krnaccudukamuss  XMMUYECKHMX — peakiuil B
HEOPraHWYECKOM M OpPraHUYEeCKOW XHMMHUHU. 3aKOH COXPAHEHHUSI MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUU TPU XUMUUECKUX PEAKIIHSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (hakTopoB. OOpaTuMbIe
peakuuu. XUMHUYECKOoe paBHOBecue. DakToOpbl, BIHSIOINIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipuauun Jle [larense.

DOnekTponauTuyeckas auccornuanus. CyibHBIC U clla0dbie AIeKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHasl, IIEJI0YHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

OKCMEPUMEHTAIBHBIE METOJIbl M3YyYE€HUS BEUIECTB M WX NPEBpAILCHUN:
neMoHctpanusa Taonun «llepuoguyeckas cucrtema XumMudeckux snemeHToB J[. U.
MenneneeBa», uU3ydeHHE MOJENEH KPUCTALIMYECKUX PEMIETOK, HAOIIOICHUE U
OIMHCaHUE JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (pa3jioKeHHE MEPOKCHIA
BOJIOPO/JIa B MPUCYTCTBUU KaTajau3aTopa, ONPECICHUE Cpelibl PACTBOPOB BEIIECTB
C TMOMOIIBI0 YHHBEPCAIBHOTO WMHIMKATOpPA, pEaKkIUd HOHHOTO OOMEHa),
IIPOBEICHUE TIPAKTUUECKOW paboThl «BiusHue pa3nuuHpiX (GakTOpOB HA CKOPOCTH
XUMHUYECKOU PEAKIIAN».

Pacuérurnle 3amaun.

Pacy€Tel 10 ypaBHEHMSIM XMMHUUYECKUX pEAKIM, B TOM YHCIE
TEPMOXUMHYECKHUE PACUEThI, PACUETHIl C HCIIOJIBb30BAHUEM TMOHATHS «MacCCOBas
JIOJIS1 BEIIECTBAY.

Heopranuueckasi Xumus

Hemeramnel. Ilosmoxkenne HemerayuioB B Ilepuoamueckon  cucTEME
xumMuyeckux sneMeHToB J[. M. MenneneeBa U 0COOCHHOCTH CTPOSHHS aTOMOB.
dusnyeckre CBOMCTBA HEMETAIIOB. AJIIOTPONMS HeMeTaioB (Ha MpuMepe
KHCJI0poJia, cephbl, hocdopa u yriepoa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (Tajlor€HOB, CEpbI, a30Ta,
dochopa, yrmepoma M KpeMHHMS) W HX  COCIMHEHHMH  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIIOT, BOJIOPOJIHBIX COCTMHEHU).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCTMHEHUM.



Meramisl. Ilonoxxenue MeraiuioB B Ilepuoanyeckon cucteMe XUMHYECKHX
sanemeHToB [[. 1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 00O0JOUEK
aToMOB MetayuioB. OOume ¢usnueckue cBoiicTBa MeTamioB. CriaBbl METalIOB.
DIEKTPOXUMUYECKUI P HANIPSYKEHUM METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METaUIOB (HATpUM, Kadui, KaJbIuH,
MarHui, allfOMUHUMN, IIUHK, XpPOM, KEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue cnocoObl monyyeHus: MetamioB. [I[puMeHeHHe MeTalIoB B OBITY U
TEXHHUKE.

DKCMEPUMEHTAIIBHBIE METOJIbl M3YyUYE€HUsSI BEUIECTB M HMX MPEBPAILCHUN:
U3y4eHHE KOJJIEKIMH «MeTamibl U CIulaBbl», 00pa3llOB HEMETAJJIOB, pELICHUE
AKCTIEPUMEHTATBHBIX 3aj7a4, HAOJIOICHHE M OINUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX ONBITOB (B3aUMOJIEMCTBHE THIPOKCHAA AIIOMUHHUS C pacTBOpaMu
KUCJIOT U LIe0Yel, KAYeCTBEHHBIE PEAKIIMHM Ha KATUOHBI METAJJIOB).

PacuétHrle 3agaun.

PacuéTtphl mMaccel BemiecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BELIECTB,
pacu€tbl Macchl (00bE€Ma, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OJTHO
U3 BEIIECTB UMEET NIPUMECH.

XuMHUSA U KU3Hb

Ponbp xumum B 0OeCneYeHHH HKOJIOTMYECKOM, YHEPreTHYeCKOW M MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAUIUHBL. [loHATHE O HAay4YHBIX METOAAaX TO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenus 00 OOMIMX HAYYHBIX MNPUHIUIAX MPOMBIIIJIEHHOTO
IIOJIyYCHUS BaKHEUIIINX BEILLIECTB.

UenoBek B MHpE BELIECTB W MaTEpPUANIOB: BAXXHEUIIUE CTPOUTEIIBLHBIE
Marepuaibl, KOHCTPYKLUHOHHBIE MaTEpuajbl, KpacKHh, CTEKJIO, KepaMHKa,
Marepuansl s AJIEKTPOHUKH, HAHOMATepHUasbl, OPraHUYECKNE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMUsg W 300pOBbE YEJIOBEKAa: IIpaBWiia MCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBujia 0€30MaCHOTO MCIOIb30BaHUS MPENapaToB OBITOBOM XUMHH
B MOBCETHEBHOU JKU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXnpeAMETHBIX  CBA3€W MpU  HM3yYeHUH  0Omel u
Heopranudeckod xumuu B 11 kiacce ocyliecTBiseTCsl Yepe3 UCIMOJIb30BAHUE Kak
OoOIMX ©CTeCTBEHHO-HAyYHBIX TMOHATHH, TaK W TOHSATHH, SBJISIONUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'0 LIUKIIA.

OO0mme ecTecTBEHHO-HAy4YHBIE MOHSATHSA. HAy4YHBIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHallu3, CHUHTE3, KIacCU(PUKAIUs, TEePUOJUYHOCTh, HaOIIOJICHHE,
JKCIIEPHUMEHT, MOJICIIMPOBAHHUE, U3MEpPEHHUE, SABJICHHUE.



dusnka: MaTepusi, JHEPTUs, Macca, aTOM, dJICKTPOH, MMPOTOH, HEHTPOH, WOH,
M30TOTI, PaAMOAKTHBHOCTH, MOJICKYJIa, JHEPIETHYCCKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHWE BEIIECTBA, (PM3MUYECKHE BETUYMHBI M CIUHUIIBI UX
HU3MEPEHHUSI, CKOPOCTb.

buonorusi:  knmerka, opraHu3M, SKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECCTB B OpraHU3ME.

['eorpadusi: MUHEpaIbI, TOPHBIC IMOPOJIBI, TIOJE3HBIE HCKOTAeMbIe, TOTUIMBO,
peCypCHI.

TexHOMOTUsA: XUMHUYECKass MPOMBIIUICHHOCTh, METAJLTYPTHsI, MPOU3BOIACTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEJIbCKOXO03SHUCTBEHHOE IPOU3BOJCTBO, IHIIEBAS
POMBIIICHHOCTh,  (papMalmeBTHUeCKas  MPOMBINUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX TMpernapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTCPHUAJIOB,
AJICKTPOHHAS TIPOMBIIIICHHOCTD, HAHOTEXHOJIOT M.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMUN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUIA

JIMYHOCTHBLIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
oOydJalolmuUMHUCs TPOrpaMM CpPEIHEro oOmero oOpa3oBaHusi (JIMUHOCTHBIM,
METANPEIMETHBIM W MPEIMETHBIM). Hay4HO-METOJUYECKO OCHOBOW IS
pa3paboTKHU IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHS MPOTPAMM CPEIHETO OOILEro
00pa3oBaHus SBISETCS CUCTEMHO-AESATENbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS IpeaMeTra «XHUMHUsS» Ha YpPOBHE CPEIHETO
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAaHHUE OOYYAIOIIUMHUCS POCCUMCKON TPaKITaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAaMOOIIPEIEIEHHUIO;

HAJIMYME MOTHBAIMU K 00YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOESKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPaauLIUi 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JNEATEJIbHOCTU LIEHHOCTHO-CMBICIIOBBIMHU YCTAHOBKAaMH, IPUCYLIMMH LEIOCTHOU
CUCTEME XHUMHUUYECKOT0 00pa30BaHMUS;

HaJIMYMEe TIPABOCO3HAHUS IKOJIOTMUECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
L[EJIX U CTPOUTH )KU3HEHHBIC ILIAHBI.

JInyHOCTHBIE pPE3YyNAbTATBl OCBOCHUS IpeAMeTa «XHUMHSA» JOCTUTArTCS B
€AMHCTBE Y4YeOHOW ¥ BOCHHUTATEIBbHON NESITEIbHOCTH B COOTBETCTBUU C
T'YMAaHUCTUYECKUMH, COLUOKYJIBTYPHBIMU, AyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U HaealaMd POCCHUMCKOTO TpakIaHCKOTO OOIIEeCTBa, NMPUHSATHIMH B OOIIECTBE
HOpMaMM W  TpaBWJIaMH  TIOBEACHUS,  CIOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHUSA, CaMOpa3BUTUA W  HPABCTBEHHOIO CTAHOBICHUSA JIMYHOCTHU
00ydJaromuxcs.

JInyHOCTHBIE pPE3yJNbTaTBl OCBOCHMS MHpeaMeTa «XUMHA»  OTpa)xaroT
c(OpMUPOBAHHOCTh ONBITA IMO3HABATEIIBHOM M MPAKTUYECKOM NeATEIbHOCTH
oOyyaroumxcs Mo peajius3aliy NPUHATHIX B O0IIECTBE LEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpaskIaHCKOro BOCIIUTAHUSA:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIHOHHBIX MpaB U 00s13aHHOCTEH,
YBXEHHMsI K 3aKOHY U IIPaBONIOPSJKY;

IIPEACTABICHAS. O COLMAJIBHBIX HOpPMax W NpaBUiIaX MEKINYHOCTHBIX
OTHOIUEHHUU B KOJUIEKTHUBE;



FOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIbHOCTH TNIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4E€OHBIX W TO3HABATENbHBIX 3a/1ay, BBHIMOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh U NPUHUMATh MOTHUBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTHI APYTUX NP aHAIN3€ PA3IMUHbIX BUJOB YUeOHOU NESITEIIbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY W HAYYHOMY HACJIEIUI0
OTE€YECTBCHHON XUMUH;

YBaXEHUSI K TIPOIIECCY TBOPYECTBA B OOJACTH TEOPUM M TMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO JIOCTHMIXKEHUS HAYKH €CTh PE3yJbTaT
JUIMTENIBHBIX ~ HAOJIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHUKOB;

MHTEpEeCa M TIO3HABATEJIIBHBIX MOTHBOB B TOJYYEHHMHM M MOCIEIYIOIIEM
aHanau3e MHQPOpMAIMU O TEPEAOBBIX JOCTIKCHHUSIX COBPEMEHHOM OTECYECTBEHHOM
XUMUU,

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MOBE/ICHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIC C XUMHUYCCKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEIEHUE W IOCTYNKH CBOUX TOBApHIIEH C
NO3ULIMM HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAHHME IOCIEACTBUU 3THUX
MOCTYTIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHUS [EHHOCTEH 3M0poBOTO U Oe30MmacHoro oopasza >KHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (HU3HMYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmro/IeHns TpaBuwiI 0€30MacHOTO OOpalleHusl C BeIIeCTBaMH B OBITY,
[TOBCEHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAHMUSI LEHHOCTH NpaBWUJI HWHIAWBUAYAJbHOIO U  KOJUIEKTHBHOIO
0€30macHOro MOBEICHNUS B CUTYAIIUSAX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS TIOCJICACTBAN W HETPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHIS
QJIKOTOJIs, HAPKOTHKOB, KYPCHHSI);

5) Tpy10BOTr0 BOCIIUTAHMS

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTM B  Y4eOHO-UCCIEI0BATEIbCKOU
JESTENBHOCTH, OOINECTBEHHO IIOJE3HOM, TBOPYECKOM W  JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHUE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COLMAIbHOM HANPaBIECHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY M3yUeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUH M0 XUMUMU;

YBaXEHUS K TPYLY, JIOASM TPyAa U pe3ysibTaTaM TPYJI0BOU JNeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAJIbHONH TpPaeKTOPUU
oOpa3zoBanus, Oynaymieil npodeccuu M peanu3alil COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHUU, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOrN4eCKOro BOCIIUTAHMS:

9KOJIOTUYECKHU II€JIeCOO0Pa3HOr0 OTHOIICHUS K MPHUPOJIEC, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJie;

MOHUMAHUSI TJIO0OAJIBHOTO XapakTepa HKOJOTUYECKUX MPOoOIeM, BIUSHUS
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE IPUPOHOMN U COITUATBLHOM CPEJIbL;

OCO3HAHUSI HEOOXOJMMOCTH HWCIOJIb30BAHUS JIOCTIDKCHHM XUMHUHM IS
peIIeHrs BOMPOCOB PAIMOHATIBLHOTO MPUPOIONIOIB30BaAHNSA;

AKTUBHOTO HENPUATHS JCHUCTBUN, MPUHOCAIIUX BpEa  OKpYKarolen
IPUPOTHON cpefie, YMEHHsI MPOTHO3UPOBATH HEOJIATOMPHUSATHBIE SKOJIOTHYECKHE
MOCJICICTBUS MIPEANIPUHUMACMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS PA3BUTOTO DKOJOTHUYECKOTO MBIIUICHHS, YKOJOTHYECKONU KYJIbTYPHI,
omnbITa NEATEIbHOCTU JKOJIOTUYECKOM HaIlPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBAaTbCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHOW U COLUAIBHOU
NPAaKTUKE, CIIOCOOHOCTM U YMEHHS AaKTUBHO MPOTUBOCTOSATH  HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUS CHenuPUKA XUMHUM KaK HayKd, OCO3HaHHMS €€ pOJu B
(GbopMHUpPOBaHUN PALMOHATBLHOTO HAYYHOT'O MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBlIeHus 00 OKpPYKAIoIIeM MHUpPE KaK O €IWHCTBE MPUPOJBI U YEIIOBEKa, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM M PpEUIEHWH MpOOJIEM COXpaHEHUs
MPUPOJTHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JJII  COBPEMEHHOM
UMBWIM3alMK: B €€ TYMAaHUCTHYECKOM HAMpaBJIECHHOCTH M Ba)XXHOM pPOIU B
CO37aHUHU HOBOW 0a3bl MAaTEPHAIBLHON KYJIBTYPHI, PEIICHUH TI00aTBHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, JHEPIreTHUUECKOM, MUIIEBON U
HKOJIOTHYECKOW OE€30MacHOCTH, B Pa3BUTHUU MEAUIMHBI, OOCCIEYCHUH YCIOBUU
VCHEIIHOTO TPpyAa H DKOJOTHYECKHM KOMGMOPTHOW JKM3HM KaXKIOTO UJeHa
o01iecTBa;

€CTEeCTBEHHO-HAYYHONW TI'PAMOTHOCTH: TIOHMMAHHUSI CYIIHOCTH METOJIOB
MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIb30BATh



MOJIy4aeMble 3HAHUS JJI1 aHAJIM3a U OOBSICHEHMsI SIBJICHUI OKpY)KAaloUIero Mupa u
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000OCHOBaHHbBIE 3aKIJIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOLIUXCSA JAHHBIX C ULEIbI0 IOJYy4YECHHS
JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCHOJb30BaTh XMMHYECKHE 3HAaHUS IS
penieHus NpobyieM B peaibHbIX )KM3HEHHBIX CUTYAILHIX;

UHTEpEeCca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIBHOCTH,

FOTOBHOCTM M  CIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUH IO XUMUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIIMU;

UHTEpeca K OCOOEHHOCTAM TpyZa B pa3iMuHbIX cepax mpodhecCuoHaIbHOU
NESATEINBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUS Y4EOHOr0 MpeaMeTa «XUMHUS» Ha
YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT:

3HAYUMBbIC IS dbopmupoBaHus MHUPOBO33PECHUS oOy4Jaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEeIMETHBIE) OOIeHAYYHBIC MOHATHS, OTPaKaroIue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHeU(UKYy METOJOB ITIO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHs, SBJICHHE,
Ipoliecc, CUCTeMa, HaYyYHBIM (DaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIe0BaHNE, HAOIIOICHHE, U3MEPEHUE, DKCTICPUMEHT U JPYTHE);

yYHUBEpCaJbHbIE yueOHbIe ACHCTBUs (ITO3HABaTeJbHBIC, KOMMYHHKATUBHBIC,
PEryJISTUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G YHKIIMOHATBHOM
IPAMOTHOCTH U COLIMAJIBHOW KOMIIETEHIIMHM O0YJaroNIuXCs;

CIIOCOOHOCTD oOyJarommuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXJIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC Y4eOHbIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHON MTPAKTHKE.

MeTtanpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBIAJACHUE YHUBEPCATHLHBIMU
y49eOHBIMM  ITO3HABATEIBHBIMH, KOMMYHHKATHBHBIMA W  PETyJIATHBHBIMU
JICHCTBUSIMU.

Osaaaenue YHHUBEPCAJIbHBIMU Y4eOHBbIMH NMO3HABATEIbHBIMHU
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBUS

CaMOCTOSITEILHO  (hopMynmHMpoBaTh W aKTyaJIM3UpPOBaThH  MpoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBAaTh,

OmpeAesaTh LENu JeSITEILHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JTOCTHIKEHUS, COOTHOCUTH PE3YJIbTaThl IEATEIBHOCTH C TTOCTABICHHBIMHU IEIISIMH,



WCMOJIb30BAaTh MPU OCBOEHWM 3HAHUW MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICIIATh XapaKTEPHbIE MPU3HAKU MOHATHUH M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHUS JJIs1 OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUU;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU JUIsl KiIacCU(PUKAIMKM BEIIECTB WU
XUMHUYECKUX PEAKLUN;

YCTAHABJIUBATh TMPUUYUHHO-CIEJACTBEHHBIC CBA3M MEXKAY H3y4a€MbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHUE PaACCYXICHUS (MHIYKTUBHBIC, JEIYKTUBHBIC, IO
AQHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUMs B paccMaTPUBAEMbIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKJIFOUCHHUS;

NPUMEHSTh B MIPOILIECCE MO3HAHUSI, UCTOJIB3YEMbIE B XUMUM CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, IPEOOPA30BHIBATE MOJICILHBIE MPECTABICHUS] — XUMUYECKUN
3HaK (CHMMBOJI) DJIEeMEHTa, XUMHUYeckas (opMysna, ypaBHEHHE XHUMHUYECKOU
peaKkIuu — TpU pEelIeHUH YYEOHBIX IMO3HABATENbHBIX W MPAKTUYECKUX 3ajad,
NPUMEHSTh HA3BaHHBIC MOJICIbHBIC MPEIACTABICHUS JISI BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HccCIe0BaTEeIbCKUE 1eHCTBUSI:

BJIAJETh OCHOBAaMU METOJOB HAyYHOrO IO3HAHUS BEIIECTB U XUMHYECKUX
peaxkiuu;

dbopMynHpoOBaTh LEIN U 33]]a4l UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABICHHbIE
U CaMOCTOSITENIbHO CGhOPMYJIMPOBAHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJis1 (POPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHHII;

BJIAJETh HABBIKAMH CAMOCTOSITEJIBHOTO IUJJAHUPOBAaHUA M TPOBEACHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJIOM
IpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
000011IeHNsT ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yIbTATOB UCCICAOBAHMS,
COCTaBIIATh OOOCHOBAHHBIN OTUYET O MPOJIETIAHHOMN padoTe;

nprOOpeTaTh OMBIT YYEHUYECKOHM HCCIEeIOBATEIhCKOW U MPOEKTHOU
JESITENBHOCTH, TMPOSIBISTH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOUCKY METOAOB pEIICHUs MPAKTUYECKUX 3a4a4, IMPUMEHECHUIO Pa3JIMYHbIX
METOJIOB TO3HAHUSA.

3) paboTa ¢ uHpopManuei:

OPUCHTHPOBATHCSI B Pa3jIMYHBIX HMCTOYHWKAX wuH(popMmanuu (HAydHO-
MONyJIApHAsl JIUTepaTypa XHUMHUYECKOTO COJIEpXKaHUs, CIPaBOYHbIE MOCOOHS,
pecypcbl MHTepHeTa), aHATU3UPOBAaTh WH(POPMAIUIO Pa3IMYHBIX BHIOB U (Hopm
MpEJICTABJICHHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTD "
HENPOTUBOPEYUBOCTb;



(GbopMymHpOBaTh 3aMPOCHl U MPUMEHSATH PA3IUYHBIC METOMBI MPH TOUCKE H
orObope wuHbOpMaALUKM, HEOOXOAUMOW ISl BBIMOJHEHUS YYEOHBIX 3aaad
ONPEEIIEHHOrO TUIIA,;

MpPUOOPETaTh OMBIT HCIOJIL30BAHUS HHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOUpaTh  ONTUMaJbHYIO  GOpMYy  TIpEACTaBICHUS
uHpopmanuu (cxembl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAY4YHBIM SI3bIK B KAaueCTBE CpelIcTBa Ipu pabore ¢
XUMHYECKOW HWHGPOpPMAIMCH: TPUMEHATh MEXIpeAMEeTHbIe (pusnueckue u
MaTeMaTUYE€CKUE) 3HAKU U CUMBOJIBI, POopMyJibl, aOOpeBHATYphl, HOMEHKIATYPY;

UCIIOJIB30BaTh U  MPEoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HaTJISITHOCTH.

OByageHne YHUBEPCAIbHBIME KOMMYHUKATHBHBIMHU T€HCTBHIMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXJTaeMOM TEMBbI B XOJI¢ JUajora W/ uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HUACH, (HOPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUSI TIPEIJIOKEHHOM 3a/1a4H;

BBICTYNaTh C TMpE3CHTAIlMed pe3ylbTaTOB IMO3HABATEIbHOU JNESITEIBHOCTH,
MOJIYYCHHBIX CAaMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHUKAMHM IPH BBITOTHCHUH
XUMHYECKOTO KCIEPUMEHTA, MPAKTUYECKOM pabOThI MO MCCIEAOBAHHUIO CBOMCTB
U3y4aeMbIX BEIECTB, pealn3aluu y4eOHOro mpoekTa U GOpMyIHUPOBATH BBIBOJIBI
0 pe3ylibTaTaM MPOBEAEHHBIX MCCIEIOBAaHUN IYTEM COTJIACOBAHMS TO3MIIMN B
X0JIe OOCYXKJIeHUS U 0OMEHAa MHEHUSIMU.

OBy1ajieHUe YHMBEPCAJIbLHBIMHU PeryJISTHBHBIMHU AeHCTBUSMMU

CaMOCTOSITEJIbHO TUTAHHPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIHHYIO
NEeSTENBHOCTh, ONpenensis e€ [enu W 3aJadyd, KOHTPOJIMPOBAaTh M TI0 Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpEIJIaraeMblii  aJITOPUTM  JICUCTBUN  TIpHU
BBIMIOJTHEHUU YYEOHBIX W HCCIENOBATENIbCKUX 3aJlad, BBIOUpAaTh Haumbosee
b dexTuBHBIN crmocod WX pemeHus ¢ y4E€TOM TMOJy4YeHUs HOBBIX 3HAHUH O
BEIECTBAX U XUMHUUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHHOCTA Ha OCHOBE CaMOaHaIM3a
U CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckas XuMUS»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  TPEJACTABICHUM O XHUMHUYECKOW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpa, POJM XUMHM B TO3HAHUM SIBJICHHUU
npupoasl, B (DOPMHUPOBAHUM MBIIUJICHUS W KYJbTYpPhl  JUYHOCTH, €€



(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAUMOM JIJIsl pElICHUs] TPAKTUUECKUX 3a/1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 370POBbIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HAHHMM, KOTOpass  BKIIKOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XUMHYECKUM DJIEMEHT, aToM, OJJCKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, XUMHUYECKAS
CBSI3b, CTPYKTypHasi (opmyia (pa3BépHyTas W COKpAIIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIPHBIM OOBEM, YIVIEPOJHBIM CKeyleT, (QYyHKIMOHANbHAS TPYIINa,
pajauKan, W30Mepus, U30MEpPbl, TOMOJOTUUECKHUI psii, TOMOJIOTH, YIJIEBOAOPO/IbI,
KHCJIOPOJI U a30TCOJEpIKAIME COEAUHEHMS, MOHOMED, MOJUMEp, CTPYKTYypHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEUHEHMUsI); TEOPUH U 3aKOHBI (TEOPHsSl CTPOCHUS
oprannyeckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHCHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUU SI3bIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
JIe)KalllMe B OCHOBE NOHHUMAHUS TMPUUYUHHOCTA M CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUHN, (PAKTOJOTUUECKUE CBEJCHUS O CBOWCTBAX, COCTaBE, IOJYYCHUU W
0€301MacHOM HKCTIOJIb30BAaHUM BAXXHEUIITUX OPraHUYECKUX BEHIECTB B OBITY U
MPAKTUYECKOU JAEATEIbHOCTH YETIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEPHBbIC NPHU3HAKU TOHSTHUH,
yCTaHaBIIMBAaTh UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPALLIECHUI OPraHUYECKUX COCTUHEHUM;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIONB30BATh XUMHUYECKYI0 CHUMBOJHKY LIS
COCTaBJEHUSA MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn  OpraHMYEeCKHMX BEHIECTB W YpaBHEHHH XHMHYECKUX pEaKIui,
U3rOTaBIMBATh MOJEIU MOJIEKYJ OPraHMYECKUX BELIECTB ISl WIUTIOCTPALMU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMUBATH IMPUHAJJICKHOCTh HM3YUYEHHBIX
OpPraHUYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne coeauHEeHUH (YraeBOMOpPOABI, KHUCIOPOA H a30TCOJICpIKAIIHE
COCMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEJAMHEHUs), JaBaTh UM Ha3BaHUS MO
cucremarndeckoir HoMmenkiatype (IUPAC), a Taxke NpuUBOAWTH TPUBUAIHHBIC
Ha3BaHUsI OTAEJIbHBIX OPraHUYECKUX BEIIECTB (3THJICH, MPOIMWIECH, alleTHJICH,
ATWJICHTJIMKOIb, TIUIEPHUH, (eHOI, (HOopMallbIeru, ameTanbIerul, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsL KUCIIOTA, TJII0K034,
bpyKTO3a, Kpaxmal, MeJII03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OIPEACIATh BHJbI XWMHUYECKOW CBS3U B
OPraHWYECKUX COCJMHCHUSAX (OJIMHAPHBIC M KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHSITH IMOJIOKEHUS TEOPUH CTPOCHHUS
oprannyeckux Bemniects A. M. BytnepoBa st 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT HMX COCTaBa M CTPOCHUS;, 3aKOH COXPAaHEHHUS MacChl BEIIECTB;



cOpMHPOBAHHOCTh ~ YMEHHMHM  XapakTEepU30BaTh  COCTaB, CTPOECHHUE,
¢u3znueckre M XMMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTEICH pPa3IMYHBIX
KJIACCOB OpPraHUMYECKUX BELIECTB (METaH, 3TaH, ATWIEH, MPOIWJIEH, AalleTHJIEH,
Oyranuen-1,3, metunoOyranuen-1,3, O€H30JI, METAHOJ, 3TaHOJ], STUJICHIJIUKOJb,
TJIMLEPUH, (EHOJI, aleTalbJeruil, MypaBbUHas U YKCYCHasi KHUCIOTBHI, TJIIOKO3a,
Kpaxmas, LUeJUII0JI03a, aMUHOYKCYCHas KUCJO0Ta), MIUTIOCTPUPOBATh T€HETHUECKYIO
CBS3b MEXJY HUMU YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHYECKUX PEAKLHU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYT;

c(hOpPMHUPOBAHHOCTh YMEHHMSI XapaKT€pU30BaTh UCTOYHUKHU YTIEBOAOPOJIHOIO
Chipbst  (HE(Th, NPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HMX TEpPepabOTKU U
NPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCICHUA [0 XUMHUYECKHUM
ypaBHEHMsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa
peakluu IO U3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH NMPOJYKTOB PEAKIIUHN );

c(OpPMHPOBAHHOCTh YMEHHMM BIAJIETh CHUCTEMOM 3HAaHM OO0 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIOJIb3yEeMbIX B XUMHH NMPU U3YYECHUH BEUIECTB U
XAMUYECKUX sIBIICHUH (HAOIIOIeHUE, U3MEPEHHUE, SKCIICPUMEHT, MOJICITUPOBAHNUE),
UCMOJIb30BaTh CHCTEMHBIE XUMHYECKHE 3HAHMS JUIl NPUHATUS pPELIEHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMU U HX
PUMEHEHUEM,;

c(OpMUPOBAHHOCTh YMEHHUM COOJIIO/IaTh MpaBUiIa MOJIb30BAHUS XUMHUECKON
Hocynoil M J1abopaTOpHBIM OOOpYyIOBaHHEM, a TaKXKe IpaBwia oOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKUHUSMHU IO BBINOJIHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHM IUIAHUPOBATh W BBINOJIHATH XHUMUYECKUH
HKCIEPUMEHT (IIPEBpAIleHNs OPraHUYECKUX BEIECTB IPU HAarpEBaHUHU, OJyUYEeHUE
STWIEHa M U3Y4YEHHE €ro CBOWCTB, KAyECTBEHHBIE pEAKLUUU OPraHUYECKHUX
BEIIECTB, JeHaTypalus OCJIKOB IpPHU HArpeBaHWU, IIBETHHIC pEaKklUUu OEIKOB) B
COOTBETCTBHM C IMpaBWJIaMHU TEXHUKH O€30MacHOCTH TpU OOpallleHuu C
BEIIeCTBAMU U JaOOpaTOpHBIM OOOpYIOBAaHUEM, MPEACTABIATh PE3YyIbTaThl
XHUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3aluCH ypaBHEHUH COOTBETCTBYIOIIHUX
peakiuii 1 GopMyIHpPOBaTH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KpPUTHYECKH aHAIM3UPOBaTh XUMUYECKYIO
uHpOpMAIMIO, TMOJyYyaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uHpopmanuu, HTEpHET U Npyrux);

chOpMUPOBAHHOCTh ~ yMEHHMH  COOJNIOAATh  MpaBWiIa  HKOJIOTUYECKU
LIEJ€CO00Pa3HOro MOBEAECHHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEJIAX
COXPAHEHMsI CBOEIrO 3J0pPOBbS U OKPYKAIOUIEH NPUPOAHOW Cpelbl, OCO3HABATh



ONACHOCTHh BO3JCUCTBUSA HA >KUBBIE OPraHU3MBI OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHUMas cMbica mokazatens [IJIK, mosicHaTh Ha mpuMepax crocoObl
YMEHBIICHUSI W TMPEAOTBPAILIECHUS HMX BPEAHOTO BO3JACKUCTBHS HA OpPraHU3M
YeJI0BEKa;

JUIs OOy4YaroIIUXCsl ¢ OIPaHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CHenblIX W Cia0OBUIAUIMX OOYYarOIIMXCA: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHuid JI. Bpaiing s 3anucu XUMUYECKHUX

dopmy.
11 KJIIACC

[IpenmerHbie pe3ynabTaThl OCBOGHMsS Kypca «OOmmas W HeopraHuyeckas
XUMHUS» OTPaKaroT:

c(hOpPMUPOBAHHOCTb  MPEJCTABICHUI. O XUMHUUYECKOW COCTaBJISAIOIICH
€CTeCTBCHHO-HAYYHOM KapTUHBI MHUpPA, POJIM XUMUM B TIO3HAHUU SBJICHUM
npupoabl, B  (OPMUPOBAHUU MBIIUICHUS W KyJIbTYphl JIMYHOCTH, €&
(G YHKIIMOHAIHPHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUs MPAKTUISCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3J0POBBIO W MPUPOHOMU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TMOHATHS (XUMHUYECKHUH DIIEMEHT, aToM, HM30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HOH, MOJICKYJia, MOJIb, MOJISPHBIH OOBEM,
BAJICHTHOCTb, JJICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJieHTHas, HOHHAsA, METAUIMYECKAs!, BOJOPOHAs), KpUCTAJIIMYECKas peneTka,
TUMBl ~XUMUYECKHUX  PEAKLMM, PacTBOp, IJIEKTPOJIUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJIUTUYECKAST JUCCOLMAIUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XHMHYECKOM PEaKIUH, XHMHUYCCKOS PaBHOBECHE); TCOPHMH W 3aKOHBI (TCOpHs
BJICKTPOJIMTHUYECKON JUCCOMaluM, nepuoandeckuid 3akoH . M. Mengeneesa,
3aKOH COXPAaHEHMSI MAacChl BEUIECTB, 3aKOH COXPAHEHMSI W MPEBPAILCHUS SHEPrUU
MpY XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHHN S3bIK XUMHH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAaHUS IMPUYMHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBICHUH, (DAKTOJOTHYCCKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4EHUH M O€30MacHOM MCIOJIb30BAHUN BaKHEUIIIMX HEOPTaHUYECKUX
BCIIIECTB B OBITY U NMPAKTUICCKOMN JEATCIHHOCTH YSIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHM BBISBISATH XapaKTEPHbIC NPH3HAKH TOHSATHMH,
YCTAHABJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIWE MOHATHUSA HPHU
ONUCaHUU HEOPTraHUYECKUX BEIIECTB " 170:4 MpEeBpaIlCHU;



c(OPMHUPOBAHHOCTh YMEHHUH HCIIONB30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTtaBlieHHs (OpPMYJ BELIECTB M ypPaBHEHMH XMMHYECKUX  peakUuu,
cucrematndeckyto HomeHkIarypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX
HEOpraHMYecKuX BemiecTB (yrapHbId Ta3, YIJICKHCIBIA Ta3, aMMHUAK, raiiéHas
U3BECTh, HETAIIEHASI U3BECTh, TUThEBAs COJIA, IUPUT U IPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUN OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSAX Pa3JIMYHOTO COCTABA, BHJ XUMHUYECKOU
CBs3M (KOBaJE€HTHAs, MOHHAs, METAJUIMYECKasi, BOAOPOIHASI) B COCAUHEHUSAX, THII
KPUCTAINTMYECKON PEIIETKM KOHKPETHOrO BeLIeCTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAs, METAJUIMYECKAsI), XapaKTep Cpellbl B BOJHBIX PaCTBOPAX HEOPTAHUYECKUX
COCJIMHECHUM,

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHaBJINBATh MIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HX COCTaBy K OMNpEAeNEHHOMY Kiaccy/rpyre
coefiMHEHU# (MPOCThIC BEUIECTBA — METAJUIBI U HEMETAJUIbI, OKCHIbI, OCHOBAHU,
KHACITIOTHI, aM(OTEPHBIE THIPOKCUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa /I,
N. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLTYIO, O0BICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh JJEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX 23yeMeHTOB 1-4 mnepuonos Ilepmoanueckoil CHCTEMBI
xuMuueckux saemenToB [I. M. MenpaeneeBa, HCHOb3ys MOHATHS «S-, P-, d-
JJIIEKTPOHHBIE opourtamm, «IHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB U UX COCAUHEHUU
1o nepuojiam u rpynmnaM [lepuoanueckoit cucteMbl XUMHYECKUX 3i1eMeHTOB []. U.
Menneneena;

c(OPMUPOBAHHOCTh ~YMCHHUI  XapakTepu30BaTh  (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MIOATBEPKAATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMHU
BEILIECTBAMU C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKLIAN;

c(OpMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XMMHUYECKUE PEAKIUH IO
pa3IMYHBIM TpHU3HAKaM (YUCIIy M COCTaBy pEarupyroliuX BEIIECTB, TETLIOBOMY
3p¢deKTy peakuuu, U3MEHEHHIO CTETEHEH OKUCICHHS 3JIEMEHTOB, 00paTUMOCTU
pEaKINY, YIaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHMH COCTaBISATh YPaBHEHHS pEaKUUN pa3InIHBIX
TUIIOB, MOJHBIE U COKPALIEHHBIE YPAaBHEHMS PEaKIMil HOHHOTO OOMEHA, YUUThIBAS
YCJIOBMS, IIPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIIA;

cOpMUPOBAHHOCTh YMEHHUIl TPOBOJIUTH PEAKINH, TMOATBEPXKAAIONINE
KA4EeCTBEHHBIM COCTAaB pPA3JWYHBIX HEOPTraHWYECKUX BEIIECTB, pAaCIO3HABAThH



ONBITHBIM ITYTEM MOHBI, PUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX
BELIECTB,;

c(hOpMUPOBAHHOCTb YMEHHI  pacKpblBaTh CYIIHOCTb  OKHUCJIHUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIMI MOCPEICTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
3TUX PEAKLUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOU
peaKIuu OT Pa3IUYHbIX (DAKTOPOB; XapaKkTep CMEIICHUS XUMUUECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHETo Bo3jaeiicTBus (nmpunuun Jle [llatenne);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaThb XUMHUUECKHE IMPOIIECCHI,
JIe)KalMe€ B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHCIIOThI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIMNAX U
AKOJIOTUUECKUX MPOoOIeMax XMMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS C HCIOJIb30BAaHUEM
MOHSITUS «MAaccoBasi JIOJIsl BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMUYECKUX PEaKIIUAX, MAcChl BEIIECTBA WM 00bEMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe€ WU 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIJIOBOTO 3(P(deKTa peakiuiu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, MPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOopMHUPOBAHHOCTh YMEHHU COOJIIOAaTh ITpaBUjia MOJIH30BAHUS XUMHUUECKOM
nocyiol u J1abopaTOpHBIM O0OpYJIOBAaHHMEM, a TaKXkKe IpaBuUjia OOpaIlIeHUs ¢
BEII[ECTBAMU B COOTBETCTBHHM C HMHCTPYKIMSIMHU TIO BBHITIOJIHEHHUIO JIaOOpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUN TUIAHUPOBATH U  BBITIONHATH XUMHYECKUM
AKCIIEPUMEHT (pa3JjIoKEHUE TMEePOKCHJa BOJOPOJAa B MPUCYTCTBUU KaTajau3aTopa,
ONPEJICICHUE CpPEeAbl PACTBOPOB BEIIECTB C IOMOIIBK) YHUBEPCAIBHOTO
WHJUKATOpa, BIMSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKOW pEeaKIluw,
peaKkIuu MOHHOTO OOMEHA, KauyeCTBEHHBIC peaKIuyd Ha cyinbdar-, KapOoOHAT- H
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE DKCIEPUMEHTAJIBHBIX 3aJad IO
teMaMm «Metamel» U «HemeTtambl») B COOTBETCTBUM C MpaBWIAMH TEXHHKU
0e30macHOCTH MPU OOpAIICHUH C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAaHUEM,
MPEACTABIATh PE3YNbTaThl XMMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOUIUX PEaKIMil M (QOpMyIHpOBaTH BHIBOJABI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHYECKU AaHAIM3UPOBATH XHUMHUUYECKYIO
uH(pOpMAINIO, TONYyYaeMyl0 U3 Pa3HBIX HMCTOYHUKOB (CpeIcTBA MacCOBOM
KOMMYyHHKaIuu, MTHTEpHET U IPYTHX);

chOpMHPOBAHHOCTh ~ yYMEHHA  COONIOAATh  MpaBWja  DKOJOTHUYECKH
1eeco00pa3HOrO TMOBEICHUS B OBITY W TPYIAOBOM JAESATEIBHOCTH B LEIAX
COXpPAaHEHHUs CBOETO 3JI0POBbS W OKPYXKAKIIEW NPUPOJHON Cpelbl, OCO3HABaTh



OITACHOCThH BO3JCHCTBUS HA KUBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, TTOHUMAsI
cmbpicn Tokasarens [IJIK, mTOsSCHAT, Ha TpUMepax CHOCOObl YMCHBIICHHS H
MPEIOTBPAIICHHS X BPEIHOTO BO3ACHCTBUS HA OPTaHNU3M YEIOBEKa,;

JUTsT OOYJaroIMXCs C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 37I0POBbSI: YMCHHE
MPUMEHATh 3HAHWS OO0 OCHOBHBIX JIOCTYITHBIX METOJaX ITO3HAHMS BEIICCTB M
XUMHUYECKUX SIBIICHHA;,

JUIA CHETbIX M CcHaboBUAAINX OOydYaIOIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHuid JI. Bpaiinsg s 3anucu XUMHUYECKUX

dopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBO yacos DJIeKTPOHHBbIE
HaunmeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/m P Konrpoasnsie | Ilpakrnueckue (1upp )
nporpamMmmal Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypcsbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHU4eCcKOM XUMUH
[Ipenmet oprannyeckoit xumuu. Teopust
11 CTPOEHHUSI OPTaHNYECKUX COCANHEHUN A. 3 http://www.prosv.ru
M. byrneposa
Hroro mo pazmeny 3
Pasznen 2. YriaeBogopoabl
2.1 [IpenenbHbIe YTIEBOAOPOABI — ATKAHBI 2 .http://www.prosv.ru/
HenpenenbHble yrieBogopo/ibl: alKeHBI,
2.2 pe yr AOPOA 6 1 http://www.prosv.ru/
aJIKa/IueHbl, aJTKUHbBI
2.3 ApomaTHYECKHUE yrIeBOA0POIbI 2 http://www.prosv.ru/
[IpupoaHbIe HCTOUHUKHU YIJIEBOJIOPOAOB U
24 PHpOL e AOPOR 3 1 http://www.prosv.ru/
uX mepepadoTKa
Utoro mno pazueny 13
Paznea 3. Kuciiopoacoaep:xamme oprannveckue coeJMHeHust
3.1 Cruptel. Denoun 3 http://www.prosv.ru/
Anbnerunsl. KapOoHOBBIE KUCIOTHI.
3.2 ACTIA P 7 1 http://www.prosv.ru/
CrnoxHble 3pUpsI
3.3 VYrineBoanl 3 1 http://www.prosv.ru/
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http://www.prosv.ru/
http://www.prosv.ru/
http://www.prosv.ru/
http://www.prosv.ru/
http://www.prosv.ru/
http://www.prosv.ru/
http://www.prosv.ru/

Hroro no pazneny

13

Pasnen 4. A3oTconepikainue opraHnyecKue coenHeHust

4.1 AMuUHBI. AMUHOKHUCIOTHI. benku 3 http://www.prosv.ru/
4.2 0
Hroro mo pazmeny 3
Paspnen 5. BoicokoMoJieKy IsIpHBIE COEAHHEH U
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 http://www.prosv.ru/
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



http://www.prosv.ru/
http://www.prosv.ru/

11 KJIACC

KoanvecTBO 4acoB DJIeKTPOHHBbIE
HaunmeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne i/ P Konrpoasnsie | Ilpakrnueckue (1upp )
NporpaMmmal Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
Paszgea 1. TeopeTuyeckue 0CHOBbI XUMHMHU
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepnonnyeckas cucreMa XUMHUYECKUX 3 http://www.prosv.ru/
anemenToB JI. . MenpaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasue 4 T
BEIIIECTB
1.3 XUMHUYECKHUE PEaAKIIUH 6 1 1 http://www.prosv.ru/
Hroro no pazgeny 13 http://www.prosv.ru/
Pa3znen 2. Heopranuveckast Xumust
2.1 Meranibl http://www.prosv.ru/
2.2 Hemeranmnsi 1 http://www.prosv.ru/
53 CBs13b HEOPraHUYECKUX U OPraHNYEeCKUX 5 htt://WWW.prosv.ru/
BEIECTB
Utoro mno pazueny 17 http://www.prosv.ru/
Pa3zpen 3. XumMus v ;KM3HL
3.1 XuMus ¥ KU3Hb 4 http://www.prosv.ru/
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosmyecTBO yacos DJIeKTPOHHBbIE
Ne Mara Hu(ppoBbIE
n/n Tewa ypoka Bcero Konrpoaprbre | Ipaxriieckie u3y4eHus | oOpa3zoBaTe/bHbIE
padoTbI padoTbI pecypesI
1 [IpeameT oprannyecKoi XuMuH, eé 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUECHUE
Teopust cTpoeHust OpraHnYeCcKux
2 coenunenuit A. M. byrneposa, eé 1
OCHOBHbBIE MOJIOKEHUS
[IpencraBnenue o kiaccudukanuu
3 opraHnueckux Bemiects. HomeHkmnarypa 1
(cucremaTnydeckas) ¥ TPUBHAIIbHBIC
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKHH PsIIL
5 MeraH 1 3TaH — npocTenme 1
NpPEeACTaBUTEIH AJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MpocTeiime 1
NpEeACTaBUTEIH AJIKEHOB
8 [Ipakruueckas padora Ne 1. «[lonyuenue 1 1
ITUJIEHA U U3YYEHUE ETO CBOMCTB»
Ankanuensl. byraauen-1,3 u
9 MeTwiOyraguen-1,3. [lonydenue 1

CAHTCTHYCCKOI'O KaydyKa U PC3UHBI




AJIKMHBI: COCTaB ¥ 0COOCHHOCTH CTpOCHUA,

10 TrOMOJIOTMYECKUH psif. ALeTUiIeH —
MPOCTEUIINN TPEACTABUTEINb AITKUHOB

11 Bpruncnenus no ypaBHEHUIO XUMUYECKOMN
peakuuu

12 ApeHbl: 6€H3011 1 TOTY0J. TOKCHYHOCTb
apeHoB

13 I'enernueckast CBSI3b YIJI€BOJIOPOJIOB,
NpUHAUISKAIINX K PA3IMYHBIM KJlaccam
[Ipupo1HBIE HICTOYHUKH YIIIEBOJOPOAOB:

14 NPUPOJIHBIN ra3 U MONyTHbIE HE(PTAHBIE
rasbl, HeTh ¥ MPOJIYKTHI €€ nepepaboTKu
[Ipupo1HBIE HICTOYHUKH YIIIEBOJOPOAOB:

15 HOPUPOJIHBIN ra3 U MONyTHbIE He(TAHBIE
ra3el, He)Th U POIYKTHI €€ repepaboTKu

16 KontponsHas pabora no paszaeny
«YTIeBOI0POABI»

17 IIpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ U 9TaHol. BonopoaHas cBs3b

18 MHOroaroMHbI€ CIIMPTHI: STHJICHIJIMKOJIb U
TIIMLEPUH

19 deHon: cTpoeHNE MOJIEKYIIbI, (PU3NUECKUE
Y XUMUYECKUE CBOWCTBA, IPUMEHEHNE

20 Anpaerussl: Gopmanbaerus u
aneranpAerui. ALETOH
OnHOOCHOBHBIE TIpe/iebHbIE KAPOOHOBBIE

21 KHCJIOTBHI: MypaBbUHAsI U YKCYCHAas

22 [IpakTuueckas padora Ne 2. «CpoiicTBa




pacTBOpa YKCYCHOM KHCIOTHI»

CTeapI/IHOBaSI " OJICMHOBAas KHUCJIOTHI, KaK

23 MPEJICTABUTEIIN BBICIINX KapOOHOBBIX
KHUCJIOT

24 Mpla KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIee JIeHiCTBIE
CrnosxHbIC dPUPHI KaK TPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ APOIIN3 CIIOKHBIX
3¢upoB

26 JKupbl: TuapOIH3, MPUMEHEHNE,
Ouosioruyeckas pojb )KMpOB
VYrneBoabl: cocTaB, KiIacCHPUKAIUS.

27 Baxxneiimune npeacTaBuTeNn: IIH0K0O3a,
(dbpykTo3a, caxapo3a

08 Kpaxman u nemitrono3a Kak IpupoIHbIC
MOJIUMEPHI
Kontpospnas paboTta mo pasaeny

29 «Kucnopoacoaepaiiue opraHuuecKkue
COEIMHEHUSY

30 AMMWHBI: METUJIAMUH U aHUJIHNH
AMMHOKHCIIOTHI Kak aM(pOTEepHbIE

31 OPraHUYECKHE COEJIMHEHUS, UX
ouoaoruyeckoe 3Hauenue. IlenTuanl
benku xak nmpupoiHbIe

32 BBICOKOMOJIEKYIISIPHBIE COSAMHEHUS
OCHOBHbBIEC TIOHATUS XUMHH

33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

34 OcHOBHBIE METObI CHHTE3a




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KIIACC

n/n

Tema ypoka

KoaundecTBo 9acoB

Bcero

KoHnTpoabHble
padoThI

IIpakTnuyeckue
padoThI

Jara
U3y4YeHHust

DJIeKTPOHHBbIE
Hu(ppoBbIE
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKHUN 37IEMEHT. ATOM. DIEKTPOHHAS
KOH(UTrypauus aToMOB

[Iepnonnueckuii 3akoH u lleproanueckas
cUCTEMa XMMHYECKHUX 31eMeHToB /1. 1.
MenneneeBa, X CBSI3b ¢ COBPEMEHHON
TEOPHEN CTPOECHHS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOICTB
XHMHYECKUX JIEMEHTOB U UX COECIUHEHHUH I10
rpynmnam u nepuojam. 3HaueHHe
MEPUOIUYECKOTO 3aKOHA M CHCTEMBI
xuMmudeckux sneMmenToB /.M. MenaeneeBa B
Pa3BUTHH HAYKH

CTpOGHI/Ie BEIIECTBA. XUMUUECKas CBA3b, eé
BUJbI, MCXaHHU3MBbI O6pa3OBaHI/I$I
KOBAJICHTHOM CBSI3MU. BO,Z[OpOI[HaH CBA3b

BanenTtHoCTb. :‘)HGKTpOOTpI/IHaTeHbHOCTb.
CTeneHb OKHCIICHHUS. BemectBa
MOJICKYJIIPHOT'O U HEMOJICKYIISIPHOTO
CTPOCHUA

IlonsaTue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOMIHBIS PacTBODPBLI.
MaccoBas 1015 BEIIECTBA B pacTBoOpC




Knaccudukamus 1 HOMeHKIaTypa
HEOPraHMYEeCKUX cOoeMHEHUN. ['eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JINYHBIX
KJIaCCOB

Knaccudukamyst XuMUYeCKHX peakuuii B
HEOPraHU4eCKON U OPraHNYECKON XUMHUH.
3aKOH COXpaHEHUs MAacChl BELIECTB; 3aKOH
COXpAHEHUS U NPEBPALLECHUS SHEPTUH IPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. O0paTuMbIe peakiuy.
XWUMHUYECKOE PABHOBECHE

10

[IpakTuueckas padorta Ne 1. «Bnusiaue
pa3nuuHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKOUN peakium»

11

DnekTposuTrueckas auccoruanus. [lonsarue
0 BojiopoiHOM Toka3zarene (pH) pactBopa.
Peakmum nonnoro oomena. I'maponus
OPraHUYECKUX U HEOPTaHWUYECKHUX BEIIECTB

12

OKUCTUTETHLHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTie 06 31exTponuse
pacIyiaBoB U pacTBOPOB coJiei

13

Kontponbnas paboTa no paszueny
«TeopeTndeckrie OCHOBBI XUMHU»

14

Meramsl, ux nonoxenue B [leproanueckoit
cucTeMe XuMuueckux snemeHTon /. U.
MeneneeBa 1 0COOEHHOCTH CTPOCHHUS
aTomoB. O01ue pu3ndeckre cBOWCTBa
MeTaJJIOB




15

CnnaBbl METaIOB. DIEKTPOXUMUYECKUM s
HaIpPsLKEHUM METAJIIOB

16

XUMUYECKHE CBOMCTBA BAKHENIINX
MeTa/u10B (HATpUil, Kaauii, Kalblnui, MarHui,
ATIOMHUHUI) ¥ UX COCANHCHUI

17

XUMUYECKHE CBOMCTBA XPOMA, MEIM U UX
CoeqUHEHNH

18

XuMHUdecKkue CBOMCTBA ITMHKA, Kele3a U UX
coeqUHEHNH

19

[IpakTudeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«Meramnel»"

20

HeMeTaJ'IJ'IBI, UX ITOJIOKCHHEC B
[Tepronyeckoit cucTeMe XUMUYECKUX
anemenToB JI. . MennaeneeBa u
0COOEHHOCTH CTPOCHUS aTOMOB

21

dusnyeckue cBOCTBAa HEMETAJLIOB.
AJoTponus HEeMeTauoB (Ha puMepe
KHCIIOpoJia, cepbl, hochopa u yriepoaa)

22

XHUMHYECKHE CBOMCTBA TaJIOTEHOB, CEPhI U UX
COEIUHECHNH

23

XHUMHUYECKHE CBOMCTBA a30Ta, ocdopa U ux
COEIMHEHNH

24

XHUMHUYECKHE CBOMCTBA yIiIepoaa, KPEMHUS U
HUX COECIUHECHUN

25

[IpuMmeHeHne BaXXKHENIIIUX HEMETAIIJIOB U UX
COEIMHEHNH

26

O00011eHrE ¥ cucTeMaTH3alHs 3HaHUHI O




teme «Hemeramibsi». Berauciaenus mo
YPAaBHEHHUSIM XUMHUUYECKUX PEAKLIUI U
TEPMOXUMHYECKUE PACUETHI

[Ipaktudeckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAJIbHBIX 3a/1a4 10 TEME 1
"HemeTamnsr'"»

28 KonTponbnas padota no temam «Metamibi» 1
n «Hemerambi»

29 Heoprannyeckue u opraHn4eckue KUCIOTHI. 1
Heoprannueckue u opraHn4ecKre OCHOBAHHS
AMdoTepHbIEe HEOPraHUYECKHUE U

30 OpraHuYecKue coeMHeHus. | eneTndyeckas 1
CBSI3b HEOPTAaHMYECKUX M OPTaHHIECKUX
BCIICCTB
Poiib XuMum B 00eCIIeYEeHUH 9KOJIOTHYECKOM,

31 HEPTETUUYECKON U MUIIEBOM 0€30MMacCHOCTH, 1
Pa3BUTHH MEIUIIAHBI
[IpencraBnenust 00 0OIMMX HAYIHBIX

32 MPUHIMITAX TPOMBIIIJICHHOTO TOJTY4EHUS 1
Ba)KHCHIIINX BEILIECTB

33 UYenoBek B MUpPE BEIIECTB U MAaTEPHAIIOB

34 XuMusi 4 310pOBbE YEJIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YHEHUKA

* Xumus / 'abpuensua O.C., OctpoymoB U.I'., CnagkoB C.A., AKIIMOHEpHOE
obmectBo «M3aatenscTBO «IIpocBemnieHne»

* Xumus, 11 xknacce/ I'abpuensia O.C., Octpoymon W.I'., Cnaakos C.A.,
AxmmonepHoe obmectBo «M3marenscTBo «lIpocBenieHue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. T'a6puensu O.C./ CnagkoB C.A. [Iporpamma kypca xumun aisg 10-11 knaccos
obmreoOpa3oBarenbHbIX yupexaenuii.— M.: [Ipocsemenne, 20109.

2. I'abpuensu O.C. CnagkoB C.A Xumus. 10 kinacc. ba3oBblif ypoBeHb: y4eo.
s obmeoopazosar. Yupexaenuit /O.C. 'aGpuensn. Cnankor C.A.

OctpoymoB — M.:Ilpocsermienne, 2019 — 223, [1] c.: u.

3. I'abpuensu O.C., Amykosa A.B. Xumus. 10 k. ba3oBblil ypoBeHb:
Mertoaudeckoe nocooue. — M.: JIpoda, 2005.

4. I'abpuensu O.C. Xumus: YuebHoe mocooue mis 10 k. cpen. mk. — M.: biuk
mroc, 2000.

5. Tl'abpuensa O.C., JIsicoBa I'.I'. Xumus. 11 xi1.: Metoandeckoe nmocodue. M.:
Hpoda, 2002-2007.

6. IM'abpuensia O.C., JIsicoBa I'.I"., BBenenckas A.I'. HactonpHas KHUTA yUUTEIIS.
Xumus 11 kn.: B 2 4. — M.: Ipoda, 2003-2004.

7. I'abpuensa O.C., Octpoymon W.I'. Ob6mas xumus B TecTax, 3a/1a4ax,
ynpaxsaenusx. 10 k. — M.: Ipoda, 2007.

8. Xumus. 11 xn.: KonrponbHbie U mpoBepounbie paboThl kK yueonuky O.C.
["abpuensna, I'.I". JIsicoBoit «Xumus. 11» /O.C. 'abpuensn, [1.H. Bepeskun,
A.A Ymakosa u ap. — M.: [Ipoda, 2012.

9. l'abpuensu O.C. Metonuueckoe nocodue st yunrens. Xumus. 10-11 kmacc.
— M.: [Ipoda, 2012.

12. OneHka KayecTBa MOATOTOBKH BBIITYCKHUKOB CpeIHEH (ITOJTHO¥ ) IITKOJIBI 110
xumun /Coct. C.B. Cymaroxun, A.A Kasepuna. — M.: JIpoda,2007.

13. bynukyc [1.®. Kaura ais 9TeHUst 10 OPraHuYecKoOrd XUMHUHU — M.
ITpocsemenne, 1985

14. XXupsxos B.I'. Opraanueckas xumus. — M.: [IpocBemenue, 1983

15. JIugun P.A., SIxumosa E.E., BoporaukoBa H.A. Xumusa. Metoguueckue
matepuanbl 10-11 kmaccer. - M. JIpoda, 2009

16. Hazaposa I'.C., JIaBpoBa B.H. Ucnonp3oBanne yaeOGHOTO 000pyI0BaHUS Ha
MPAKTUIECKUX 3aHATUAX TT0 Xumuu. — M., 200



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.http://festival.1september.ru 10.

2.http://nsportal.ru/shkola 11.

3.http: //chemistry.su/about.htm 12

. 4.http://www.fipi.ru 13.

5.http://www.coderussia.ru 14.

6.http://chem.msu.ru/rus/ 15.

7.http://him.1september.ru/ 16.

8.www.college.ru/chemistry 17.

9.http://www.alhimikov.net/ 18.

10.http://elementy.ru/chemistry 19.

Odunmanbubiii calT MuHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoil
deneparun — http://www.mon.gov.ru

20. ®enepanbhblii mopran "Poccuiickoe oopaszoanue” — http://www.edu.ru
21. Uudopmanmonnas cucrema "EnnHoe okHO J0CTyIa K 00pa3oBaTeIbHBIM
pecypcam" — http://window.edu.ru

22. Enunas xosutekuus udpoBbix 00pa3oBaTebHbIX pecypcoB — http://school-
collection.edu.ru

23. ®enepanbHbIN MIEHTP HHGOPMAITMOHHO-00pa30BaTEILHBIX PECYPCOB —
http://fcior.edu.ru
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