MUWHHUCTEPCTBO NPOCBEIEHUS POCCUVICKOM ®EJEPAILIMA
MuHucTepcTBO 00111er0 M MPOeCCHOHATILHOT0 00Pa30BaHMSI

PocToBCKOM 00/1aCTH

Ynpasienue oopazosanus ropoaa Pocrosa-na-/{lony
MYHUIMNIAJIbHOE 0K0ZKeTHOe 00pa3oBaTe/IbHOE yUpeKAeHHe
«IIkosa Ne 93 umenn I'eposs Coserckoro Corosza ®omenxko H.M.»

PACCMOTPEHO
Ha 3aCElaHUuU
METOIUYECKOTO

00bETMHEHUS
[ynxo H.A.

[TpoTokon Nel
ot «30» aBrycra 2024 r.

COI'ZTACOBAHO
Ha 3aCEIaHUU
NIEAArorn4eckoro CoBeTa

Casenkosa E.1O.
[IpoToxkoi Nel
ot «31» aBrycra 2024 r.

YTBEPXJIEHO
aupektop MBOY
«IIIxomna 93»

ynkosckas C.I'.
[Tpuxa3 Ne 145

ot «31» aBrycra 2024 r.

PABOYASA TIPOI'PAMMA

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

s odydawmmuxces 10 — 11 kimaccoB

r. PocroB-Ha-/lony




HOACHUTEJIBHAA 3AIINCKA

[IporpamMa 10O XUMUM Ha YpOBHE CpeAaHero olmiero oOpa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii denepanun», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
dbenepabHOI 00pa30BaTEIbLHON MPOTPaMMBI cpeHero ob1ero oopazoBanus (DOII
COO), mpexacraBneHHbIX B DepepanbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konuenuuu mnpenojaBaHus y4eOHOTo Ipeamera
«Xumus» B oOpa3oBaTelbHBIX opranm3auusx Poccuiickoii  ®enepanuu,
peanu3yIonmx OCHOBHbBIE 00pa30BaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUHN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XHWMHH, K OINPEIACICHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHA 00y4aroUuXcsl CPEICTBAMU
yaeOHoro npeaMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBUIIH
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMO0OYCIOBICHHOCTH IICNIEH,
cCoJlep KaHMs, pPE3yJbTaTOB OOy4YeHUsT W TPEOOBAaHUM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE o0OpasoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON  OpraHu3alluM, SIBISICTCS HEOThEMJIEMOM 4YacThi0 UX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIUM HTallOM peaiu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[EHHOCTEH, MPUCYIITUX
[ETOCTHOM CHUCTEME XHUMHMUYECKOTO O00pa3oBaHUsl. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YyeJIoBeKa, a TAKXKE IKOJOTHUYECKU 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBbBIO
U TIpUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHUE OOydYarolmuxcs Ha
YPOBHE CpeiHero 00111ero o0pa3oBaHus CpeCTBAMH yUeOHOTO MpeaMeTa « XuMus»,
COJIEp’)KaHME M TIOCTPOCHHE KOTOPOTO OMPEACNICHbl B IMpOorpaMMe MO XUMHUU C
y4€ToM creurpuKd HayKu XUMUHU, €€ 3HAuYCeHHUS B MO3HAHUM TPUPOJLI U B
MaTepHaIbHON KU3HU OOIIECTBA, a TAKXKE C yUETOM OOIIUX IIeJIe U TIPUHITUIIOB,
XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMUSL KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyr pojib B
COBPEMEHHOW IMBUIIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTepUanbHON KYJIbTYPBHI.
Ona BHOCUT CBOM BKJIaj B (POPMUPOBAHKE PALIMOHAIBHOTO HAYYHOTO MBIIICHHS, B
CO37laHME IIEJIOCTHOTO TPEACTABICHUS 00 OKpYXKaloleM MHUpPE KaK O €IUHCTBE
OPUPOABI U YEIOBEKa, KOTOpoe (HOPMHUPYETCS B XMMHUH Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMIIEMOM YaCThI0O MUPOBOM KYJbTYpPbl, HEOOXOJAMUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa W KU3HH KaxJIoro wieHa oOmiectBa. CoBpeMeHHass XMMHS KakK HaykKa
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOIO pAa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTtBercTBHM C OOMmMMH I[ENIMA WU TPUHIUIAMH CPEIHETr0o OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kimaccrl, 6a30BbI YpOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJITOTOBKY
oOydaromuxcs, HEOOXOIUMYI0 MM s  BBIPAaOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCHEUNIHOINO BKJIIOUYEHHUS B JKHW3Hb COLMYMA, MPOJOJDKEHUS
o0pa30BaHus B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapisiomuMu  npeaMeTa  «XUMUsS» SBISIIOTCST  0a30BbIE  KYypChl —
«Oprannueckas xumus» U «OOlas WM HEOPraHUYECKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJI€P>KAHHSI KOTOPBIX SBJISAIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIFOUEHUEM 3HAHUM U3 O0IIel XUMUU) U
opraHnyeckoil xumuu. @opMUPOBaHUE JAHHOM CHUCTEMbI 3HAHUW MpPHU U3YYEHUU
npeaMera 00ecreurBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCEr0 MHOT000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranumdeckas xumusi» u «OOmas u
HEOpraHuYecKas XUMUs» CcPOpMUpOBaHA B MPOrpaMMe IO XHMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYeHHI0 ydeOHOro marepuasa u OOyCIIOBJIEHA
HUCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUHN HA ONIPEIETIEHHBIX TEOPETHUECKUX
ypoBHsIX. Tak, B Kypce OpraHu4ecKoM XMUMHUHM BELIECTBA paccMaTpHUBAIOTCA HA
YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COEIUHEHUH, a TaKKe Ha
YPOBHE CTEPEOXUMHUYECKUX U JEKTPOHHBIX MPEACTABICHUI O CTPOCHUH BELIECTB.
Ceenenusi 00 H3ydyaeMbIX B Kypce€ BEIIECTBaX JAlOTCS B Pa3BUTHH — OT
YIIEBOAOPOAOB A0 CIIOXKHBIX OHMOJOTMYECKM AKTUBHBIX COeNMHEHMH. B Kypce
OpraHMYEeCKOM XUMHUHU TOJYy4YalOT pa3BUTHE CPOPMUPOBAHHBIE HA YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl MEPBOHAYAIIbHBIC MPEACTABICHUS O XUMUYECKOM
CBSI3H, KJIACCU(PMKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWMCTB BEIIIECTB
OT UX CTPOEHUS, O XUMUYECKOU PEaKIUU.

[log HOBBIM yrJiOM 3peHuss B MpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus
TEOPETUYECKU MaTepuan U (AKTOJIOTHYECKHME CBEIECHHUS O BEUIECTBAX W
XUMHUUYeCKOo peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOIas U HeopraHuveckas
XUMUSD» OOyYaOIIMMCS TIPEIOCTABISETCS BO3MOXKHOCTh OCO3HATH 3HAYCHUE



MIEPUOINIECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOIOJOTUUECKHUX TTO3HITHM,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
o06o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWK O BaXKHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPHUMEHEHHUH, a4 TAKKE O XHUMHUYECKHX PEAKLIMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX ITPOTEKAHMS JONOJIHseTCA B Kypcax 10 u 11 ximaccoB anemenTamu
COJICpKaHMs, UMEIONUMH KYJIbTYpOJOTUUECKUNA W TPHUKIAJAHOW XapakTep. OTH
3HaHUS CIOCOOCTBYIOT MOHUMAHHMIO B3aWMOCBSI3M XMMHUHU C JPYTUMH HayKamH,
PAacKpBIBAIOT €€ pOJib B NO3HABATEIBHON U MPAKTUUECKOM IEATEIIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBaXKEHHUS K MPOIECCY TBOPUECTBA B 001aCTH TEOPUU
U IPAKTUYECKUX MPWIOKEHUI XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCSA B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBSI3aHHBIX C XUMHEH,
KPUTHUYECKUA OCMBICIMBATH HH(POPMAIIUIO U IPUMEHSITH €€ JIJIS TOMOJIHEHUSI 3HAHUM,
PELIECHUS HHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIIbHBIX UCCIEA0BATENbCKUX 3a1a4. B
[EJIOM COJIEp’)KaHhe Y4eOHOro mpeaMera «XuMHUsS» JaHHOTO YPOBHS H3y4YEHUS
OPUEHTUPOBAHO HA (POPMUPOBAHUE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
U1 TOHUMaHusT (UIOCOPCKUX MM, TaKWX KakK: MaTepUaIbHOE E€IUHCTBO
HEOPTaHUYECKOTO U OPTraHUYECKOr0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh MPUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U pElIeHUs TMPOTUBOPEYUN MEXKIYy HOBBIMHU (AKTaMH M TEOPETUUECCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUU DKOJOTHYECKUX MPpodIieM, a
TaKke mpoleM cOepekeHUs YHEPreTUUECKUX PECYPCOB, ChIPhs, CO3AaHUs HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nnane pemieHus 3agay  BOCHHUTAHUS, Pa3BUTUA M COLMATM3ALMHU
OOy4JaromMXcs MTPUHITHIC MPOTPAMMON IO XUMHUHU TMOJXOAbl K OIpPEAeSICHUIO
COJIEpKaHMsI M TIOCTPOCHMSI MpeaMeTa MpeayCMaTpuBalOT (OpMHUpPOBaAHUE
YHUBEPCAIbHBIX YUEOHBIX IEUCTBUN, UMEIOIIUX 0a30BOE 3HAYEHUE TSI PA3IMUHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOsieM, TMOUCKa, aHaimm3a W 00paboTKu
uHdopMaIuU, HEOOXOAMMBIX Il TMPUOOPETEHUS OMbITa TMPAKTUYECKON U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONIE Ba)XHOE MECTO B IO3HAHUHU
XUMUHU.

B mpakTtuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHET0 00IIETo 00pa3oBaHUs, IIPU OIPEICICHUN
COJIEpKATEJIbHOW XapaKTepUCTUKU LIeJIed H3y4YEeHUs MpEeAMETa HampaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTHM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKOM
JEATEeIbHOCTH YeJOBeKa U KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJNbTyphl. C



METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE OIIPaBIaHHBIM.

CorylacHO HaHHOW TOYKE 3pEHHs T[JIaBHBIMU LESIMU U3Y4YEHHUS IIpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) sBRSFOTCS:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUHW KAk  BaKHEHIIICH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IIOHMMAHHE CYIIHOCTH JOCTYIIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKLINNA, HEOOXOUMBIX AJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATbCS B MHUPE BEUIECTB U XUMUYECKUX SIBJICHUW, MMEIOIIMX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HAOIIOAECHUEM U
OOBSCHEHHEM XHMHYECKOTO 3KCIEPUMEHTA, COOJIOJIEHUEM IpPaBHII
0e301acHOro O0paIleHus ¢ BEIeCTBAMH.

Hapsny ¢ atuM, copepxaTenbHas XapaKTepUCTUKa LEeJIed U 3a/1ad U3y4eHUs
IIPEIMETA B IPOrpamMMe 110 XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM IPUOPUTETAMU B CHUCTEME cpeaHero obmiero oodpazoBaHus. CeroaHs B
MPENoIaBAHUK XMMUU B OOJIbILIEH CTENEHU OTAAETCS MPEANOUYTEHNE MPAKTUYECKOM
KOMIIOHEHTE COJepKaHusi OOydyeHHus, OPHEHTUPOBAHHONM Ha IOATOTOBKY
BBIITYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3aliuy, BIIAJICIONIETO HE HabopoMm
3HaHWM, a (PYHKIIMOHAIBHONM TPAMOTHOCTBIO, TO €CTh CHOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJYyYEHHUs 3HAHUN U IPUMEHEHUS UX B PEAbHOU KU3HU AJI pEUICHUS
MPaKTUYECKUX 3a]1a4.

B cBsI3U € 3TUM NIpY U3yYEHHUH ITpeAMETa « XUMUS» TOMUHUPYIOILEE 3HAUYECHNE
IpUOOPETAIOT TaKue LIeJU U 33/1a4H, Kak:

aganTaius oO0y4arolMXCcsl K YCIOBHUSM JMHAMHYHO Pa3BUBAIOILIETOCS MHpA,
dbopMHpOBaHHE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO T'PAMOTHBIX
PELICHUI B KOHKPETHBIX )KU3HEHHBIX CHUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

GopMupoBaHne y OOy4aromIMXcs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETECHLIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JIS Pa3IUYHbIX BUJIOB
NeATEIbHOCTH: PElIeHHs MpoOJieM, MOUCcKa, aHaau3a U 00paboTKKM MH(POpPMALINH,
HEOOXOUMBIX AJIs MPUOOPETEHHUS OIbITA IEATEIBHOCTH, KOTOPasi 3aHUMAaET BaKHOE
MECTO B TIO3HAHUM XHMHUHM, a TaKXKe I OLEHKH C MO3ULUI



HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yYaroIIMXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPUOOPETATh HOBBIC
3HAHMS 110 XMMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUM JJI MOUCKA W aHalih3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

(dopMupoBaHUE U Pa3BUTHE Y OOYUAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOTIOAATeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM U TPOBEICHUH XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTaHME Yy oOOydaromuxcs yOexJAEHHOCTH B T'yMaHHUCTHUYECKOMN
HAIpPaBIEHHOCTH XUMHUH, €€ BAXKHOM POJM B pEUICHHH TJ00AIBHBIX MpoOseM
PaLMOHAIBHOIO MPUPOAOIIOJIb30BAHNS, TOMOIHEHNUS SJHEPTETUUECKUX PECYPCOB U
COXPAaHEHHUSI TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpex HOro
OTHOILIIEHUS K TPUPOJE M CBOEMY 3/I0POBBIO, a TaKK€ NPUOOPETEHHs] OIbITa
UCTIONb30BAaHUS TONYYCHHBIX 3HAHUM Ui TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mnaHe cpeaHero oOmero o0pa3oBaHUS HpeaMeET «XHUMMD)
0a30BOro ypoBHSI BXOJHUT B COCTaB MpeAMETHOIN obnactu «EcTecTBEeHHO-HayuHbIE
IPEIMETHI.

OO611ee ynciio 4acoB, OTBEIEHHBIX IJIs1 U3yYEHUs XUMUH, HA 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 yaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COJEPXAHUE OBYYEHUA
10 KJIACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHUYECKOM XUMUM

[IpenMer opraHMYEeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJyYCHUH HOBBIX BEIIECTB M MaTepHaNoOB. TeopHs CTPOEHUS OPraHUYECKUX
coenunenuii A. M. BytnepoBa, €€ ocHOBHBIE MoJI0KeHUSI. CTPYKTYpHBIE (OPMYIIbI
OpraHWYecKuX BelecTB. ['oMonorus, wu3oMepus. XHUMUYECKas CBSI3b B
OpPTraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienne o kinaccupukaluu OpraHMYecKux BemiecTB. HomeHknaTypa
OpPraHUYeCKUX COCAMHEHUM (CHUCTEMaThuecKkas) ¢ TpUBUAJIbHBIC Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX MPEBPAILCHHI:
O3HAaKOMJIEHHUE ¢ 00pa3iiaMu OpraHUuYECKUX BEIIECTB U MaTepuaiaMi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OPraHUYeCKHX BEUIECTB, HAOJIOJICHHE U OIKCaHUE
JIEMOHCTPAIMOHHBIX OMNBITOB IO MNPEBPAIICHUIO OPraHUYECKUX BEUIECTB IIPHU
HarpeBaHuM (IJ1aBjieHUE, OOYIIIMBAHUE U TOPEHUE).

YriaeBogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAx. MeraH u 3TaH —
MPOCTEHIINE TPEACTABUTENIN aJKaHOB: (PU3WYECKHME M XUMHUYECKHE CBOICTBA
(peakuuu 3aMelIeHUss U TOPEHMs), HAXOXKIACHUE B TMPUPOJE, MOJYYEHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psii. DTUICH U MPONUJIEH —
MPOCTEHIIINE TPEACTABUTENIN AJIKEHOB: (U3NUECKHEe W XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpaATallUM, OKUCICHUS U
MOJIMMEPU3ALINN ), TOTYYEHUE U TPUMEHEHHUE.

Anxanuensl: Oyrtanuen-1,3 u merunOyrtamueH-1,3: cTpoeHue, BaKHEHIIHe
XUMUYECKUE CBOMCTBa (peakiusi moiaumepusaiuu). [logydeHne CUHTETHUYeCKOro
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTAaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifi. AIICTHIICH
— TPOCTEUIMIN MpeCTaBUTENh aJKMHOB: COCTaB, CTpOeHHE, (U3NYECKUE W
XUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMS, TaJOTCHUPOBAHUS, THIpATAIINH,
TOpPEHHs] ), IOJyYCHUE U TPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, uU3NUECKHE U XUMUYECKHE CBONCTBA
(peakuuu rajoreHUupOBaHUS U HUTPOBAHUS), TOJyYEHUE U MpPUMEHeHue. 1oayon:
cocmae, cmpoeHue, ¢uauueckue U  XUMUeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUA), NOIyuyeHue u npumeHnerue. TOKCUYHOCTh



apeHoB. ['eHeTMueckass CBsSI3b MEXKIYy YIVIEBOJOPOAAMH, MNPHUHAJIEKAIUMH K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YIIAEBOAOPOAOB. I[IpuponHbIl ra3 W MOIyTHBIE
HedTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrnocoOsl mepepaboTku HeTH:
NEPETOHKAa, KPEKUHI (TEepMUYECKHUH, KaTamuTUdeckuil), nuponus. [IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITY. KaMeHHBbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAILCHHIA:
O3HAKOMJIEHME C O0pa3uaMy IIJJaCTMAcC, KaydyKOB M pE3HHbI, KOJUIEKLIWU
«Hedptp» u  «Yromp», MOIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOr€HONPOU3BO/IHBIX, IPOBEICHNE NPAKTUYECKON pabOThI: MOIYYEHUE ITHIIEHA U
V3y4YE€HUE €r0 CBOMCTB.

PacuérHble 3anaun.

Bbluncnenuss 1mo ypaBHEHMIO XUMHUYECKOM peakuuu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IIPOJYKTA PEAKIMH 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

KucJiiopoacoaep:kamnue opranu4eckue cCoeIMHEeHUs

IIpenenbHBIE OQHOATOMHBIE CHUPTBL. MeETaHON M 3TaHON: CTPOCHHE,
¢usznyeckue M XHUMUYECKHE CBOMCTBA (peakUuu C AaKTUBHBIMU METAJUIaAMH,
rajJJor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoJaoponHbie CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatroMHble  CIUPTBHL.  OJTWUJIEHIVIUKOIb W  [JIMLEPHH: CTPOCHHE,
¢usznyeckue W XMMHMYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO IIEJIOYHBIMU
METaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOATOMHbIE CHUpTHI). [lelicTBue Ha
opraHusM yenoseka. [[puMenenne rauueprsa U 3TUIEHTIIMKOJIS.

®deHOoN: CTPOCHHE MOJICKYJbl, (PU3NUeCKHe U XUMUYECKHUE CBOWCTBA.
Toxcuunocth (henona. [lpumenenue Gperomna.

Anpperunpl U kemouvl. DOpMANBAETHJ, AalETAIBIETHA: CTPOCHHUE,
¢u3znyecKkue U XMMHUYECKHE CBOMICTBa (peakluUHU OKHCIEHHUS W BOCCTAaHOBIICHUS,
KAUECTBEHHbIE PEAKLIMN ), IOJYyUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHas
KHCJIOTBL: CTpOEHHE, (DU3NUECKME U XUMHUYECKHE CBOWCTBA (CBOMCTBA, 00IIME AJIs
KJIacca KUCIIOT, peakius sTepuuKkanuun), noiydyeHue u npuMenenne. CtreapuHoBas
Y OJIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIH BBICITUX KAPOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

CnosxHble 3(hpUpbI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. [ UIPOIIN3 CIIOKHBIX
sa¢upoB. Kupel. I'uaponus xupos. llpumenenue xupoB. buonormyeckas posib

KUPOB.



YrneBoabl: coCcTaB, Kaccu(uKalys yrieBo 0B (MOHO-, TU- ¥ TOJHCAXapHIbI).
['moko3a — mpocTeduii MOHOCaxapul: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
dbu3nueckue U XuMUYECKUe CBOMCTBA (B3aumojerictBre ¢ ruapokcuaom menu(Il),
OKHCIICHHE aMMHUayHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIIEHUE,
OpO>KEHHE IIIIOKO3bI), HAXOXKACHUE B IPUPOJE, IPUMEHEHUE, OMOJIOrNYECKast POJib.
®dortocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojiHbie noiaumepsl. CTpoeHrue Kpaxmana u
Heunono3bl. Pu3nueckue M XHMHYECKME CBOMCTBA Kpaxmania (TUApOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HUX MpEeBpaIleHUIl:
MpOBE/ICHHE, HAONIOJCHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCIEHUE AHTaHOJa
okcusmoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBHE TIHIIEPUHA C
runpokcuiom Meau(ll)), anpaernoB (OKUCIEHNEe aMMHAUYHbIM PaCTBOPOM OKCHA
cepedpa(l) u runpoxcumom wmeau(ll), B3aumopeiicTBHE Kpaxmanaa C HOIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3agaun.

Bbrluncnenuss 1o ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA WCXOIHOIO BEUIECTBA WJIM MPOAYKTA PEAKLMHU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkamme OpraHnuecKue COeIMHEHNS.

AMMHOKHCIIOTBI KaK aM(OTEpHbIE OpraHnyeckue coeguHeHus. usnveckue u
XMMHYECKHE CBOMCTBA aMHHOKMCIOT (Ha NpuMepe IMIMHA). buomornyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku Kak NOpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPHYHAs W TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHMS BEIIECTB M HUX MPEBpAIICHUI:
HaOJII0/ICHUE U ONKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JA€HATypalus OEIKOB MpU
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokomolieKyJIsIpHbIE COeIMHEHMUS

OCHOBHBIE MOHATHSI XWUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJISIpHAs
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUSI.

OKCNEepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W MX MPEBpALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanuzanus MeXIpeIMETHBIX CBA3€H MPHU U3YYEHUN OPTaHUYEeCKON XUMUU B
10 kjacce OCyLIECTBISIETCS 4epe3 HCMOIb30BAHUME KaK OOIIMX €eCTECTBEHHO-
HAYYHBIX TOHSTUN, TaK U MOHSITHH, SBIAIOMIUXCSI CHUCTEMHBIMH JJISi OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA.

OOu1e ecTecTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIA (PaKT, TUIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KiaccH(UKalus, NepUOJUIHOCTb, HAOIIOACHNE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®dusuka: MaTepus, DSHEpPrus, Macca, aroM, D3JEKTPOH, MOJIEKYIIa,
PHEPreTUYECKUN ypOBEHb, BELIECTBO, TeJO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U IUHHIIBI UX U3MEPEHHUS.

buonorus: xnerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHMOJOTMYECKH AaKTUBHbIE BemiecTBa (O€IKH, YTICBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypesl.

TexHomorus: TMHUIEBBIE TMPOIYKTH, OCHOBHI PAlMOHAIBHOTO MHUTaHUS,
MOTOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenapaThl, MaTepUasbl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMUM

XUMHYECKUH 5ieMeHT. ATOM. S11po aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTUYecKre YpOBHHU, MOJIYPOBHH. ATOMHBIE OpOUTAIH, S-, P-, d- JIEMEHTHI.
OcoOeHHOCTH pacIpeieNIeHUs AJIEKTPOHOB MO OpOUTAISIM B aTOMaxX JJIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaIusi aTOMOB.

[lepnoanueckuii 3akoH u llepnoandeckas cucreMa XMUMUYECKUX JIEMEHTOB /.
N. MenneneeBa. CBsi3b NEPHOIUYECKOTO 3akoHAa W [lepuoamyeckoll CHUCTEMBI
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEW CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XHMMHMYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEIIECTB MO TIPYNIaM W MNEPHOJaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKas CBsA3b. BHIbI XUMHYECKOM CBS3U
(KOBaJIeHTHasl HEMOJIIpHAs W MOJISIpHAs, MOHHAs, MeTajuMdeckas). MexaHu3MbI
o0pa30oBaHUsl KOBAJEHTHOM XHMMHYECKOW CBsI3U (OOMEHHBII M JOHOPHO-
akuentopHsiil). Bomopognas cBsa3b. BaneHTHOCTb. DIEKTPOOTPUIATENHHOCTb.
Crenenb okucieHus. MIOHbI: KATHOHBI U aHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIECTBA. THIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitne 0 aucnepcHeIx cuctemax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBast 1051 BEUIECTBa B PaCTBOPE.

Knaccudukanus HEOPTaHUYECKUX COEIMHEHHUI. Homenknatypa
HEOPraHUYECKHX BeIIECTB. [eHeTMuyecKkas CBA3b HEOPTaHWYECKUX BEIIECTB,
MPUHAJIKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Knaccupukanmss XMUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKOM XHMMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NP XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyuHbIX (paxTopoB. OOpaTuMbIe
peakuuu. XUMHYECKOoe paBHOBecue. DaKTOpbI, BIUAIOIIAE HA COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Onekrponutuyeckas aucconuanus. CuiabHbIe U cialdble aeKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasl, HEUTpaIbHas, IIETOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB W MX MPEBPAILICHHI:
neMoHcTpanus Tabnun «llepuoanueckas cucreMa xumuueckux snementoB JI. U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOJIOJEHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yiokKEeHNE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, OMPEACICHUE CPEAbl PACTBOPOB BELIECTB
C IOMOIIbI0 YHUBEPCATILHOTO MHIUKATOPA, PEaKIIM HOHHOTO 0OMEHA), IPOBEICHNE
MpaKTU4YeCKor paboThl «BiusiHue pa3andHbX (aKTOPOB HA CKOPOCTh XUMHUUYECKOU
pPEAKLIUMNY.

Pacuérnrie 3agaun.

Pacuétel 1O ypaBHEHUSIM XUMHUYECKHUX pEAKUUA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOJIBb30BAHUEM MOHATHS «MACCOBAs JOJIS
BEIIECTBAY.

Heoprannyeckasi xummusi

Hemeramner. Ilonoxkenne HemerauioB B Ilepuomndeckonn  cucreme
xuMuueckux sneMeHToB J[. M. MenaeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpUMEpe
KHCJIOpo/a, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IprmMeHeHnEe BaXKHENIIINX HEMETAJIJIOB U UX COCMHEHUN.



Meramnel. 1lonoxenne meramnos B Ilepuoandeckon cUCTEME XHMHYECKHUX
anemeHToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMOB MeTa/uioB. OOmme gusndeckue cBoicTBa MeTauioB. CIulaBbl METAJLIOB.
DNEeKTPOXUMHUYECKHUH psAJl HAIPSHKEHUI METAIIIIOB.

XHUMHUYECKHE CBOMCTBA BaXKHEUIIMX METAUIOB (HATpHM, Kaiui, KaJIbIUH,
MarHui, alfOMUHHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCIUHEHU.

OO6mue crnocoObl moyueHuss MeTawioB. [IpuMeHneHue MeTalioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIBHBIE METOJbl HM3YYEHHUsS BEIIECTB M HX MPEBpAIICHUIL:
U3ydeHue KoyuieKuuu «MeTtamibl U CIUIaBbl», 00pa3loB HEMETAUIOB, PELICHHE
HKCIIEPUMEHTAIbHBIX 3aJa4, HaOJIOJICHUE U ONMCAHME JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOPAMU
KHCJIOT U IIEJI0YEe, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuérel maccel BeniecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYACTBYIOIIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHus 4 )KU3Hb

Ponp xumumn B 00€CrEUeHUH 3KOJOTUYECKOM, IHEPreTUYECKON M MUIIEBON
0e30MacHOCTH, Pa3BUTHH MeAHMIMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPHUHLMIAX  [POMBIIIJIEHHOTO
NOJIYYECHUS BaXKHEHIINX BEILECTB.

YenoBek B MHpE BELIECTB U MATEPUANIOB: BAXKHEHMIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTepuaibl, KpPACKH, CTEKJIO, KepamuKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPTaHWYECKUE WU MHUHEPAIBbHbBIC
yI00peHHUS.

XVMHSI M 310pOBBE YEJIOBEKA: IpaBHJIA HCIIOIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MacHOro UCIOJIb30BAHUS MPENapaTOB OBITOBOM XMMUU B
MTOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzamuss  MeXNpeaIMETHBIX  CBsi3ed TpU  HM3yYCHUH  OOmIeH U
HEOpraHM4ecKol XuMuM B 11 Kkacce ocylIecTBISETCS YEpe3 UCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX NOHATUM, TaK U MOHSATHH, SIBJISIFOIIUXCS CUCTEMHBIMU
JUISL OTZAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01re ecTeCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4YHbIM (akT, TUIOTe3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KiaccuuKalus, NEPUOJUYHOCTb, HAOIIOJEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



®dusuka: MaTepusi, SHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, pAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPr€TUYECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBa, (PU3MYECKUE BEIMYMUHBI U €IMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: kieTka, opraHumsM, JKOCHCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJIBI, TOJIE3HBIC UCKOMAEMBbIC, TOILINBO,
pPECYPCHI.

TexHoJOTUs: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTYpPrusi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IHILEBAs
MPOMBIIIUICHHOCTh,  (papMalieBTUYECKass  MPOMBIIIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IPEnapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepHaJioB,
AJIIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 XUMUNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUSA
OOy4YaloIIMMHUCSL TMPOTpaMM CpellHero oOIero o0pa3oBaHus (JIUYHOCTHBIM,
METamnpeIMETHBIM M TpeaMeTHbiM). HaydHo-meTomudeckod OCHOBOM  Jis
pa3paboTKu TJIAaHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrPaMM CPEAHETO OOIIETOo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM C CHCTEMHO-IEATENBHOCTHBIM TOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPETHEro
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHE OOYYaIOIIUMHCS POCCUUCKON TPaKJaHCKOM HUICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPEICTICHHIO;

HaJINYME MOTHBALMH K 00YUEHUIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JMYHOCTH HAa OCHOBE
KJIIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIUMXCsl PYKOBOJACTBOBAaTbCS B CBOEH
JESITEIIbHOCTH II€HHOCTHO-CMBICIIOBBIMH yCTAaHOBKAMH, MPHUCYITUMHU IIETOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJINYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHs» IOCTUTAOTCS B
eIMHCTBE Y4YeOHON ¥ BOCMUTATENPHOW JAESITENPHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U HIealaMd POCCUHCKOr0 TPa)KJAaHCKOro OOIIEeCTBa, MPUHATHIMA B OOLIECTBE
HOpMaMHU U ITpaBUJIaMU MTOBEACHHUS, CIIOCOOCTBYIOIIMMU MPOIIECCaM CaMOIIO3HAHMUS,
caMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YYarOIIUXCSL.

JIMYHOCTHBIE Ppe3yNbTaThl OCBOCHHS TMpeAMeTa «XHUMHs» OTPaXKaroT
c(OpPMUPOBAHHOCTh ONBITA TO3HABATENFHON M MPAKTHYECKOW AESITeNbHOCTU
oOyuJaromuxcs Mo peav3aliy NPUHITHIX B OOILIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

OCO3HaHUs 00YJarOIIMMHUCSA CBOUX KOHCTUTYI[MOHHBIX MPaB U 00513aHHOCTEH,
YBa)XCHHUS K 3aKOHY U MPABOTIOPSIKY;

NpPEJCTaBICHUS] O COIMAJbHBIX HOPMax M TNpPaBHIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHHOCTHU MPU CO3TaHUH YUSOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAaydYHOMY HaCJIEIUIO
OTE€UYECTBEHHOMN XUMUM;

yBaXEHUSI K TMPOILECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHUS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAONMIOJEHUH, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MTOJTYUYEHHUH U MOCIEYIONIEM aHaTTN3e
uH(GOpMAIUU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUWU;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, ITUUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIC C XUMHUECKUMU SIBJICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI 1 [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEIAEHUE M TOCTYIIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE MOCIEACTBUUA 3THUX
MOCTYIIKOB,;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

MOHMMAHUSl IIEHHOCTEH 3J0pOBOro M Oe3omacHoro oOpasza JKW3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DH3WYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJIIoficHUsT TpaBwi 0e30MacHOTO OOpallleHHs C BElIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHHUSI LEHHOCTH TpPaBUJl HHIAMBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOr0 MOBEICHUS B CUTYaIIUSIX, YTPOKAIOIINX 3/TOPOBBIO U KU3HU JIFOJICH;

OCO3HAHUS TIOCIEJCTBUNA W HEMPHUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIIbCKOM
NEATEeTbHOCTH, OOIIECTBEHHO TMOJE3HOW, TBOPUECKOM ©  JPYyrUX  BHIAX
NesTeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B pEHIEHWd NPaKTUUECKUX 3ajad
COIMAILHOM HAIMPaBJICHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);



MHTEpeca K MPAKTHUYECKOMY U3YUYEHHIO Mpodeccuil pa3TuyHoOro pojaa, B TOM
YKCJIE HA OCHOBE NPUMEHEHHMSI IPEAMETHBIX 3HAHUM 110 XUMUHU;

YBAXKEHUS K TPYAY, JIOJAAM TPYyJa U pe3yJibTaraM TPYAOBOM IEATEIIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUIYaJbHOW TpPaeKTOPUHU
oOpaszoBanusi, Oynymield mnpodeccun M peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 9K0JI0rH4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKU II€JIECO00Pa3HOr0 OTHOLIEHUS K NPHUPOAE, KAK HCTOYHUKY
CYILECTBOBAHMSI )KM3HU Ha 3€MJIE;

MMOHUMaHUSI TJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKHX MpoOJeM, BIUSHUSA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEBI;

OCO3HaHUS HEOOXOAMMOCTH UCIOJB30BAaHUS JIOCTHKEHUH XUMHUH Jis
pELIEHHs BOIIPOCOB PALIMOHAIBHOIO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHUS JCHUCTBUM, MPUHOCIIIMX BpEl OKPYXKAIOLIEH
IPUPOAHON Ccpelie, YMEHHUS MPOTHO3MPOBATh HEOJArONpPUATHBIE SKOJOTUYECKUE
ITOCJIEACTBUA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALATh UX;

HaJW4MUsA Pa3BUTOrO DKOJIOIMYECKOIO0 MBILUICHUS, YKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTU DKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEIBHOW, KOMMYHUKATUBHOM M COLMAIBHOU
IIPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO MPOTHUBOCTOSATH HUACOJIOTUU
xemopoouu;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTHKY;

NOHMMaHUs cCreuu(pUuK XUMUU KaK HayKd, OCO3HAaHHA €€ poiau B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpYKalOUIEM MHpE Kak O €IMHCTBE IMPUPOAbl U YEJIOBEKa, B
NO3HAaHUM TPUPOJIHBIX 3aKOHOMEPHOCTEM M pEIIeHUU MpodJieM COXpaHEHUs
IIPUPOTHOIO PaBHOBECHS;

yOEXKJIEHHOCTH B  OCO0OM 3HAYUMOCTHM XUMHUHU JUIsl COBPEMEHHOM
LIABWIN3ALNN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH Y BaYKHOM POJIM B CO3/JTaHUH
HOBOM 0a3bl MaTepHAIbHOM KYJbTYphl, PEIICHUU TJIOOAIBHBIX MpoOeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPbEBOM, JHEPTETUUYECKOM, IMUIIEBOU U
HKOJIOTUYECKO O€30MacHOCTH, B Pa3BUTHHM MEIUIMHBI, OOECIIEUCHUH YCIOBHIA
YCIIEITHOTO TPYZa U 9KOJIOTUYECKH KOM(DOPTHOM JKMU3HU KaXKAO0T0 UjieHa oOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIIOIb30BAThH



NoJTlydyaeMble 3HAHUA Ui aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOAAIINX B HEM U3MEHEHUN, YMEHHUS J1eJaTh OOOCHOBAHHBIE 3aKIOUEHUS HA
OCHOBE HayYHbIX (JaKTOB U MMEIOIIUXCS JaHHBIX C LIEJIBI0 MOIYYEHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIB30BATh XUMHUYECKHE 3HAHUS s
pelieHus mpo0yieM B PEaIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K MMO3HAHUIO U UCCIIEI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMW 10 XHUMHHU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSIM TpyJa B Pa3lMYHBIX cdepax mpodhecCuoHaTbHON
NESTEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YUCOHOTO mpeaMera «XuMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30oBaHusl BKIIOYAIOT:

3HAYUMBIE Ui  (OPMHPOBAHUS  MHPOBO33PECHHS  OOYYArOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHbIC MOHATHUS, OTPaXKaIoIIne
[EJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEHU(PUKY METOJIOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPTHs, SIBJICHHUE,
MpoIIecC, CUCTeMa, HAYYHBIN (haKT, MPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeAOBaHNE, HAOTIOIEHUE, N3MEPEHHUE, DKCIIEPUMEHT H JIPYTHUE);

yHUBEpCaJIbHbIC Y4eOHbIC NEeUCTBUs (TO3HABATENbHbIE, KOMMYHUKATHUBHBIC,
pEryISTUBHBIE), o0ecneunBaromue GopMrupoBaHue QyHKIIMOHATEHON IPaMOTHOCTH
U COIMAJIbHOW KOMITETEHIIUU 00YYarOuXCsl;

CIOCOOHOCTh oOy4Jaronmxcs UCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKNE 3HAHUS M yYHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MO3HABATEIBHON U COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHbIe pe3yJdbTaThl OTPAKAIOT OBJIAJACHHEC YHUBEPCATHHBIMH
y4eOHBIMH  TIO3HABATENBHBIMH, KOMMYHHKATUBHBIMU U  PETYJIATUBHBIMH
JICVICTBUSIMH.

OBaaneHue YHHBEPCATbHBIMHU y4eOHBIMU NMO3HABATEJIbLHBIMH
AEUCTBUSIMM:

1) 6a30BbBIE JJOrHYECKHE AeiiCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh W aAKTyaJIM3UpOBaTh  MpodIemMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMpEACIATh, IEMH JIeATEIBbHOCTH, 3aJaBas IapaMeTpbl W KPUTCPUU HX
TOCTHKECHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIEIISIMU;

UCIIOJIB30BaTh MPHU OCBOCHWW 3HAHWW NMPHEMBI JIOTHYECKOTO MBIIIUICHAS —
BBIICNISITh XapaKTepPHbIE MPHU3HAKU TOHSATHH W YCTAaHABIMBATH MX B3aWMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIONINE TOHITHS JIJI1 OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAaHWUS W KPUTEpUH I KIacCU(PUKAUA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIIMBaTh NPUYMHHO-CJIECACTBEHHBIE CBS3W MEXKIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PaCCyXJACHUS (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUSI B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

IPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUUA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOJICIIbHBIE IPEICTABICHUS — XUMUYECKUN
3HAK (CHMBOJI) 3JIEMEHTA, XUMUYECKast (POpMyJia, ypaBHEHUE XUMUYECKON pPEaKINU
— MPU PEIICHUH y4EeOHBIX TMO3HABATENbHBIX U MPAKTUYECKUX 3aJlay, MPUMEHSTh
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS VISl BBIABICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKInii;

(OopMyIHpPOBATH LIEJU U 3a/1a4¥ UCCIIEA0BAHMS, UCIOJIb30BATh IOCTABIICHHBIE
U CaMOCTOSITETLHO C(OPMYIHpPOBAHHBIE BOIPOCHl B KayecTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQZICTh HAaBBIKAMU CAMOCTOATEJbHOTO IUIAHUPOBAHMUS U IPOBEACHHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOATh 32 XOIO0M
npouecca, CaMOCTOATEIbHO IPOrHO3MPOBATh €ro pe3yibTar, (OpMyJIHpOBaTh
0000IIEHHS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJEIAHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKOM HCCIENOBATENIbCKOM W MPOEKTHOM
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO PAa3IMYHbIX METOJIOB
MO3HAHUS.

3) padora ¢ undopmanmeii:

OPUEHTUPOBATHCSA B PaA3IMYHBIX HCTOYHUKAX HHpopMmanuu (Hay4HO-
NOMmyJisipHasi JIUTeparypa XUMHUYECKOTO COJIEpP)KaHMs, CIpaBOYHbIE IOCOOMS,
pecypcbl MlHTEpHETa), aHAMM3UpOBaTh MHPOPMAILIUIO PA3IUYHBIX BUIOB U (HopM
MPEACTABIICHUS], KPUTUUECKHU OLIEHUBATD €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;



(GopMynupOBaTh 3aMpPOChl U MPUMEHATH PA3IMYHbIE METOABl MPU TOUCKE U
orbope wuHbOpPMAIUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3ajay
OTNpEENEHHOTO TUIIA;

NpHOOpeTaTh OIBIT HCIOJB30BaHUSA WH(GOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPH paboTe ¢ XUMUYECKOM
uHpopMaIuen: NMPUMEHITh MEXIpeAMETHbIe ((PU3UYEeCKHe U MaTeMaTHYeCKHE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CpPEIICTBA
HaIJISIIHOCTH.

OBiaieHue yHUBePCAJIbHBIMUA KOMMYHMKATUBHBIMHM AeHCTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJAa€MOW TE€MbI B XOJ€ IUaOra W/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYJIHPOBATh CBOU  IPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHHMSI MPEJI0KEHHOM 3a]a4H;

BBICTYNATh C NpPE3EHTalMed pe3yJbTaTOB MO3HABATEIbHOM IEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIBHO UM COBMECTHO CO CBEPCTHUKAMMU IPH BBIIIOTHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThl MO HCCIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaju3aluy y4eOHOro mpoekTa u (opMyIHpoBaTh BBIBOJbI
II0 PE3yJIbTaTaM IIPOBEACHHBIX MCCICAOBAaHUN IyTEM COIVIACOBAHMS IO3HULIMNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBJiageHNe YHUBEPCAJIbHBIMHU PeryJIITUBHBIMHU I€/iCTBUSIMH:

CaMOCTOATENIBHO IJIaHUPOBATh M OCYILIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenesis €€ Lead M 3aJadd, KOHTPOJMpPOBaTH M IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATHh TpEIaraéMblii aJroput™M JACHUCTBUN Mpu
BBINIOJIHEHUH YYEOHBIX W HCCIEAOBAaTEeNIbCKUX 3aJad, BbIOMpaTh Hauboliee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CaMOaHaIN3a 1
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATHBI

10 KITIACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XHUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN O XHUMHYECKOM  COCTaBJISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHbl MHpA, POJIM XUMHHM B T[IO3HAHUM SIBJICHUMU



npupoasl, B (QOPMUPOBAHWUU MBIIUICHUS W  KyJIbTYpPhl  JUYHOCTH, €€
(GyHKIHOHATIBHOM TPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUs MPAKTUUECKUX 3a7a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOIHOU
cpexne;

BJIQJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKHI JJIEMEHT, aToM, JJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BAJICHTHOCTD, JIEKTPOOTPHUIIATETbHOCTD, XUMHYECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJib, MOJISpHas
Macca, MOJISIPHBIN 00BEM, YTIIEpOAHBIN CKEJET, QYHKIIMOHAbHAS TPYIIa, PaANKal,
M30MEPHSI, U30MEPBI, TOMOJIOTHYECKHM PsiJl, TOMOJIOTH, YTIEBOAOPObI, KHCIOPO U
a30TCOAEPXKAIINE COCOUHEHHS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUM M 3aKOHbI (TEOpHUsl CTPOEHUS
opranuueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE IOHUMAHHMS NPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJEHUS O CBOMCTBAaX, COCTAaBE, MOJYUYCHUH H
0€30MacHOM HCIOJb30BAaHUM BAXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY HU
MPAKTUYECKON JeATETbHOCTU YETIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCMHOJIb30BATh COOTBETCTBYIOUIUE IMOHATUS HPH
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUYE€CKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMU HCIOJIb30BATh XWMHUYECKYI0 CHUMBOJIUKY JIJIS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOMN)
dbopMys OpraHMYECKHMX BEIIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBaTh MOJIENIM MOJIEKYJl OPraHMYECKHX BEUIECTB I WJUIFOCTpPAlMU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YyCTaHABIMBATh MPUHAMICKHOCTh H3YUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTAaBY U CTPOCHHUIO K ONPEICIEHHOMY
KJIACCy/Tpynne COeQUHEHUN (YIJIeBOJOPOABI, KHUCIOPOA U a30TCOJepKallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIWHEHMS), JaBaTb WM Ha3BaHUA IO
cucremarnueckoi HomeHksarype (IUPAC), a Takke NpUBOIUTH TPUBUAIIBLHBIC
Ha3BaHMUS OTACIBHBIX OPraHWYECKUX BEIECTB (ATUJIEH, MPOMUJICH, alleTHIICH,
ATWICHTJINKOJb, TIHIEpUH, (HEeHomn, (Gopmanbaerus, ameTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsi KUCJI0Ta, CTEaPUHOBAs KUCIIOTA, TJIFOK034,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUI1H);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMNpPEACIATh BHJIBl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPATHBIC);



c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux BeimectB A. M. bytiepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIL[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3HUUECKHE
U XUMHUYECKHME CBOMCTBA THUIHMYHBIX MPEACTaBUTENCH pa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIECTB (METaH, 3TaH, THJIEH, IPOIUJICH, alleThiIeH, OyTaaueH-1,3,
MeTwiOyTagaueH- 1,3, 6eH30J1, METaHOJI, ’TAHOJ, STUJICHTJIUKOJIb, TJIIMIIEPUH, (EHO,
aleTanbAeru], MypaBbuHasl U YKCYCHasl KHCIIOTHI, TJII0K03a, KpaxMall, [eJUTi003a,
AMUHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HUMU
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUYECKMX PEaKIUi C HCIOIb30BAHUEM
CTPYKTYPHBIX (GOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHHUKHU YTJIEBOIOPOIHOTO
ChIpbs (HEPTH, MPUPOJIHBIN Ia3, yroJib), CHOCOObI UX NEPEPAOOTKU U MPAKTHYECKOE
pUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOPMUPOBAHHOCTh YMEHUM TPOBOJIUTH BBIYMCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJAHOTO BEHIECTBA WJIU IMPOIYKTa
pEeaKIny 10 U3BECTHBIM Macce, 00hEMY, KOJIMIECTBY OJTHOTO M3 UCXOTHBIX BEIICCTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMHUPOBAHHOCTh YMEHHM BJIAJIETh CUCTEMON 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUHU TIPU U3YUYEHUU BELIECTB U
XUMHUYECKUX SBICHUH (HaOII0ICHNE, N3MEpPEHNE, SKCTICPUMEHT, MOJICTTUPOBAHUE),
WCITOJIP30BAaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUSA ISl TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH M WX
PUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COONIOAATH MPaBUiia TOJb30BAHUS XUMUYECKON
MOoCy/Iol U J1abOpaTOpHBIM O0OpYAOBaHMEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BCII[ECTBAMH B COOTBETCTBHM C MHCTPYKIHSMH TIO BBITOJTHCHHIO JaO00OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUHN TUTAHUPOBATH U BBINOJHATH XHUMHYECKUN
HKCIIEPUMEHT (TIPEeBPAILICHUS] OPTAHUYECKUX BEIIECTB MPU HArPEeBaHUU, TTOJIYUCHHE
ATUJICHA U U3yYCHUE €TO CBOMCTB, KAUECTBCHHBIC PEAKITUN OPTAaHUYECKUX BEIIECTB,
JeHaTypanus OCIKOB MPU HArPEBaHMM, [IBETHBIC PEAKIINK OCITKOB) B COOTBETCTBUU
C TMpaBWIaMHd TEXHUKHA O€30MacHOCTH TIpH OOpalleHWHu C BEIIeCTBAMH U
7a00paTOpHBIM  O0OpYAOBaHUEM, TMPEIACTABISATH PE3YJIbTAaThl  XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3aluCH YPaBHECHUH COOTBETCTBYIOIIMX pEaKIUH U
(GbOopMyIMPOBATh BBIBOJIBI HA OCHOBE ITHX PE3YNIbTATOB;

c(hOPMHPOBAHHOCTh YMECHUN KPUTHYECKH AaHAIM3UPOBATh XHMHYCCKYIO
uHPOpMAIIMIO, TIONYyYaeMyH) H3 Ppa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTepuer u apyrux);



c(hOPMHUPOBAHHOCTh ~ YMEHHH  COONIONATh  TpaBuja  JKOJOTHUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JI€ATENbHOCTH B IEJAX
COXpaHEHUs] CBOETrO 3JI0POBbSl U OKPYXKAIOIEeW MPUPOJHON Cpelbl, 0CO3HABAThH
OIMACHOCTh BO3JICHCTBHUSI HA KUBBIE OPTaHU3MBI OMPENCIEHHBIX OPraHUYECKUX
BEILIECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JCUCTBUS HA OPraHU3M
YeJI0BEKa;

JUIst 00Oy4aronIuxcsi ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUIA CIIETIBIX M CJIIA0OBHIAAIIMX OOYYaIOIIUXCA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cUcTeMy oOo3HaueHui JI. Bpaiins mis 3amucu XMMUYeCKuX

dbopmyL.
11 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHMHYECKOH COCTaBJISIOIICH
€CTECTBECHHO-HAYYHON KAPTUHBI MUPA, POJIM XMMHUU B TO3HAHUU SIBJICHUW PUPO/IBI,
B (OpPMUPOBAHUM MBIIUICHUSI M KYJIbTYPhl JHYHOCTH, €€ (PYHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYSCKUX 3a7a4d U IKOJOTHUCCKH
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M IPUPOJIHOM CpE/IE;

BJIAJICHHE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpasi  BKIIFOYAET:
OCHOBOITOJIAraoIIre MOHATUS (XMMHYECKUI BJIEMEHT, aToM, u30Tom, s-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKHMCJICHUS, XUMUYECKasi CBA3b
(KoBaJICHTHAs, MOHHAs, METAJUTMYECKasi, BOJOPOIHAS ), KpUCTATNYECKas permeTka,
TUNBl ~ XUMHYECKMX  pPEAaKIUW, pPaCTBOP, JJEKTPOJUTHI, HEIIEKTPOJIHUTHI,
ANEKTPOJUTUYECKAsT JAUCCOLMAIMA, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON AuccConranuu, nepuoanueckuid 3akoH [l. M. Menpgeneesa,
3aKOH COXPaHECHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAILICHUS SHEPTUU
NP XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMMWH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHHUS NMPUUYMHHOCTH M
CUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (haKTOJOTMYECKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MacHOM MCIOJIb30BAaHUU BOXKHEUIIINX HEOPTAaHUYECKHUX
BEII[ECTB B OBITY U IPAKTUYCCKOM ESITEILHOCTH YEIIOBEKA,



c(OPMUPOBAHHOCTh YMEHHMH BBISBISATH XapaKTepHbIE MPU3HAKU TOHSATHH,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE IOHATHUS NPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XWMHUYECKYIO0 CHMBOJHKY JIs
cocTaBiIeHUs (OpMyJl BEUIECTB M YpPaBHEHUH  XMMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIVIEKHMCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OIPENEIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHMUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUAX Pa3jIU4YHOIO COCTaBa, BUJ XWMHYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJUINYECKasi, BOJAOPOJIHASA) B COCIMHEHHUSX, THUII
KPUCTAJUIMYECKOW PEIMIETKM KOHKPETHOTO BELIECTBA (aTOMHAs, MOJEKYJSpHas,
MOHHAs, METAJUTMUECKasl), XapaKTep Cpelibl B BOAHBIX PACTBOpPaX HEOPTaHUYECKUX
COCIUHCHUM;

c(OpPMHUPOBAHHOCTb YMEHUI yCTaHaBJIUBAaTh IIPUHAIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBYy K OIpPEAEIIEHHOMY Kiaccy/TpyIe
COEIMHEHUU (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUH PACKPHIBATh CMBICI MIEPUOIUYECKOrO 3aKoHa [,
U. MenneneeBa U AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMUPOBAHHOCTh YMEHUN XapaKTEPHU30BaThb JJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmogndeckod CHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, WCIONB3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHI, OOBACHATh 3aKOHOMEPHOCTH
MU3MEHEHHUS! CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COEAMHEHUH MO MepuoaaM u
rpynmnam llepuoanueckoit cucremsl xuMmuueckux annemeHToB 1. 1. Menneneesa;

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBSI3M MEXKIYy HEOPTraHWYECKHMHU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(hOPMHUPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKHE PEAKUUU IO
pa3IMYHBIM TMpPU3HAKAM (YUCIY M COCTAaBY pPEAarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHUIO CTETICHEW OKHUCIICHHS SJIEMEHTOB, O0OpaTUMOCTH
pEeaKlNK, yYaCTHIO KaTaau3aTropa);

c(OPMHUPOBAHHOCTh YMEHHUM COCTaBJSATh YPaBHEHHUS pPEaKUUN pa3IHUHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKlMii HOHHOTO OOMEHA, YUYUThIBas
YCIJIOBUSI, IPU KOTOPBIX 3TU PEAKLUU UAYT JO KOHIIA,;



c(hOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIIUH, TOATBEPKIAIONTUE
KAueCTBEHHBI COCTaB pPa3UYHBIX HEOPraHWYECKUX BELIECTB, pPAcCMO3HABaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BELIECTB;

c(hOPMHUPOBAHHOCTh YMEHUH  pPACKpbIBATh CYIIHOCTh  OKHUCIWUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIIMM MOCPECTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYIECKOM
pEeaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUYECKOTO PaBHOBECHUSI
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE MPOIIECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MNPUHIUNAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIIOJIb30BAHUEM
MOHSTHUS «MacCOBas JI0JIsl BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUH ra30B MpU
XUMHUUYECKUX PEaKIMsIX, MacChl BEIIECTBA WIM OOBbEMA Tra30B IO HU3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B pPeakUUU
BEIIECTB, TEIJIOBOr0 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOIIO/IaTh MPaBUJIa MOJIb30BAHUS XUMUYECKOM
MOCy/I0Ol U JTabOpaTOPHBIM OOOpPYJAOBaHMEM, a TaKXe€ IpaBWia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH U BBINOJIHATH XHUMHYECKUUN
HKCIIEPUMEHT (pa3jioKEeHUE MEPOKCHUIA BOJOPOAA B MPUCYTCTBUU KaTaln3aTopa,
ONpEJENEeHNEe Cpeabl PacTBOPOB BEUIECTB C IOMOILIBIO YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIlvH,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE pEaKIuu Ha cyib(ar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHUOH aMMOHHUS, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/ad 0
temam «Metamuib»y U «HeMmeTaiwibl»y) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUU C BEUIECTBAMHU U JIaDOPAaTOPHBIM 000PYIOBAHUEM,
MPEACTABIIATh PE3YJNbTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (OopMe 3ammcu
ypaBHEHUH COOTBETCTBYIOIINX PEAKIUi ¥ POPMYIMPOBATH BHIBOJIBI HA OCHOBE ATHUX
pe3yabTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUNM KPUTUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



chOPMHUPOBAHHOCTh ~ yYMEHUH  COONIOZaTh  MpaBWIA  AKOJOTHYECKU
1eJIecO00pa3sHOro MOBENEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHHUsI CBOErO 3J0POBbS U OKPYKAIOIIEW NPUPOIHOM Cpenbl, OCO3HABATh
OMACHOCTh BO3ECHCTBUS HA )KUBbIE OPraHU3MbI ONPEIEIEHHBIX BEUIECTB, TIOHUMAs
cmbicn mokazarens [I/JIK, moscHATe Ha mpuMepax CHocoObl YMEHBUICHHUS U
MPENOTBPAIICHUS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YEJIOBEKA;

U1 00y4arolmuXxcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHHE
NPUMEHATHh 3HAaHHSA OO0 OCHOBHBIX JIOCTYIMHBIX METOAAX TMO3HAHUSA BEUIECTB U
XUMHUYECKUX SIBJICHUM;

JUIA  CIIENIBIX M CJIa0OBUIAALIMX OOYyYarolUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-ToUeuHy0 cucteMy obo3HaueHui JI. Bpaiins g 3anucu XUMHUYECKUX

dbopmyL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounvecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM ugposbie
Ne ni/mn Pa3A Konrpoasubie | IlpakTnuyeckue (mupp )
NPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTbI
pecypchbl
Pa3znen 1. TeopeTuyeckue 0CHOBbI OPraHU4YecKOH XUMUM
[Ipenmer oprannveckoi xumMuu. Teopus
11 CTp o)leHI/m op FaHUYECKUX COE I/IHeHHﬁp A 3 brbmmorexa HOK
' P P A ' https://m.edsoo.ru/7f41837¢c
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenbHble yriaeBoAOPOAbl — AJIKaHbI 2 brbmmorexa LOK
' pel YHICBOAOPOR https://m.edsoo.ru/7f41837c
59 HenpenenbHble yriieBoIOpOIbl: alKEHBI, 5 1 bubnnorexa [IOK
' AJIKaUEHb], aJTKHHBI https://m.edsoo.ru/7f41837¢
bu6mmorexa [IOK
2.3 A 2
POMATHHACCINE YIICBONOPOIS! https://m.edsoo.ru/7f41837¢c
24 [IpupoaHbIe UCTOYHUKH YTIEBOIOPOIOB U 3 1 bubnmnoreka [IOK
' uX nepepaboTka https://m.edsoo.ru/7f41837c
Hroro mo pasneny 13
Pa3nen 3. Kuciopoacoaep:xanie oprannyeckue coeTuHeHUs
3.1 Crnuptsl. Genon 3 bu6mmoreka [IOK
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32 Anpaerunnl. KapOOHOBBIE KUCIIOTHI. 7 bu6muoreka [IOK
' Cnoxubie 3(UpbI https://m.edsoo.ru/7f41837c
but6mmoreka [JOK
33 YIICBOTEL 3 https://m.edso0.ru/7f41837¢c
Hroro mo pazneny 13
Paznen 4. A3oTcoaepaxaiue opraHnyecKue coenHeHus!
bubmmoteka [IOK
4.1 A LA .b
MIUHBL AMHHOKHCIOTHL HETi 3 https://m.edsoo.ru/7f41837c
Wroro mo pazneny 3
Pa3nen 5. BoicokoMoJieKyJIsipHbIe COeUHEHH S
bubmmoteka [IOK
51 [Tnactmaccer. Kayayku. Bonokna 2 https://m.edsoo.ru/7f41837c
Hroro no pazneny 2
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11 KJIACC

Kosaun4vecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3esioB H TeEM nngpoBble
Ne i/ P Konrpoanusie | Ilpakruyeckue (mupp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue aromoB. [lepuoanueckuii 3aKkoH
bubmuorexa [JOK
11 u [lepuoanueckas cucteMa XUMUYECKUX 3
https://m.edsoo0.ru/7f41837c
anemeHToB /1. 1. Menneneena
12 Crpoenue BemectBa. MHOroobpasue 4 bubmuorexa [JOK
' BEIIIECTB https://m.edsoo.ru/7f41837¢
1.3 XHUMHYECKUE PEaKIIUU 6 1 1 bubmmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Mertamisl 6 1
2.2 Hemeramnmst 9 1 1 Bubmnoreka LIOK
https://m.edso0o.ru/7f41a636
93 CBsi3b HEOPTaHMYECKHUX U OPTAaHUIECKHIX 5 Bu6mmorexa [IOK
' BEIIIECTB https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 3. XuMus u )Ku3Hb
Bbu6nmuoreka [JOK
3.1 X 4
VMM HORHSHD https://m.edso0.ru/7f41a636
Hroro no pazaeny 4



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

o JImansa YMK Xumus. ['abpuensa O. C., Octpoymos U. I'., Ciragkos C. (10-
11). ba3oBbIit YPOBEHb.
METOINUYECKHUE MATEPUAJIBI IJISA YUUTEJIA

Xummust. 10-11 xnaccel. ba3oBsiil ypoBeHb. MeToMYecKre peKOMEHIAINN K

yueOnukam ["abpuensna O.C., Octpoymona W.I'., Cnaaxosa C.A..

Xumust 10-11 knacc. KoHTposibHBIE M CAMOCTOSITENIbHBIE Pa0OTHI K
yaeonuky O.C. I'abpuensua, N.I'. OctpoymoBa, C.A. Cnagkoa. YMK
[Mabpuensna. K nopomy ®OITY. ®I'OC. I1aBnosa Hatanbs CrenanoBHa
Ioypounsie pa3paborku mo Xumun k YMK TI'abpuensna. 10 xnacc HOBBIU

®I'OC. Actpedosa Onbra Hukonaesna

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET

http://all-met.narod.ru - «3aHrMaTenbHAsS XUMUS: BCE O METAILIAX». PEIKUX
meTaiioB. http://www.xumuk.ru - «XuMuKk - caiiT 0 XUMHUH JJI1 XUMHAKOBY.

http://school-collection.edu.ru

http://him.1september.ru

http://him-school.ru BupTyaibnas xumudeckas mKoJa

http://chemistry.narod.ru Kparkuii kypc Xumuu



https://prosv.ru/catalog/himiya-gabrielyan-o-s-ostroumov-i-g-sladkov-s-8-9/
https://prosv.ru/catalog/himiya-gabrielyan-o-s-ostroumov-i-g-sladkov-s-8-9/
http://all-met.narod.ru/
http://www.xumuk.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://him-school.ru/
http://chemistry.narod.ru/

