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HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHUA
paspaborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3ybTaTaM OCBOCHUS
dbenepanbHOil 00pa30BaTENbHON MPOrpaMMbl CpeaHEro oOIIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DenepaibHOM  rOCYJIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTelibHbIX opraHuzanusx Poccuiickoii
deneparuy, peaNM3yOMMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPaMMbl, U
OCHOBHBIX TnoNokeHH «Ctparernn pa3BuTusi BocnuTaHus B Poccuiickoi
deneparuun Ha niepuoya 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOrieit crpaTeruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
koHuentyanbHbeie TosiokeHuss GI'OC COO o B3auM00OyCIOBIEHHOCTH IICJIEH,
COJIEpKaHMsI, pPE3yJbTaTOB OOydYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0Opa3oBaTeNbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIOIIMM JTalloM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
[EJOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHusA. OTH IEHHOCTH KAacaroTcCs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YelloBeKa, a TakKKe OJKOJOTMYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBIO M TPUPOAHOM cpene. Peanusyercss xumudeckoe oOpa3oBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHUs CPECTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEpKAHHE UM TOCTPOCHHE KOTOPOro OIpENETCHbl B
mporpaMme MO0 XHMHUHM C YYETOM cCHenupuKd HAyKH XUMHH, €€ 3HAYCHHS B
MO3HAHUU TPUPOJLI U B MATEPHAIBHOW XU3HM OOIIECTBA, a TaKXKe C Y4ETOM
oOlKX IeNed W TMPUHIMIOB, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeaHero obmiero oopazoBanms B Poccuiickoit denepanun.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAET OCOOYIO0 POJb B
COBPEMEHHOW IUBUIIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOU KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIHLHOIO HAYYHOTO MBIIUICHHUS,
B CO3JIaHHE IEJIOCTHOTO MPEJICTABICHUS 00 OKpY’)KaloleM MUPE KaK O €IUHCTBE
NPUPOJIBI U YeJOBEKa, KOTOopoe (hopMUpyeTCSs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aUMOAECHCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XMMHUS CcTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOJIUMBIM YCIIOBUEM YCIEHUIHOTO
Tpylla W KM3HU KaxJIoro wieHa ooOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMW HAamnpaBlieHA Ha pEIICHUE
I00ANBHBIX TPOOJIEM YCTOMYMBOIO pPa3BUTUS 4YEJIOBEUECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOrHYECKO 0€30MMacCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBMM ¢ OOIIMMM LEISMH W MPUHIUIIAMH CPEAHEro OOIIEero
oOpasoBaHus coaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHD
W3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUA B JKU3Hb COLMUYMa, MPOAOJDKCHUSA
o0pa30BaHus B PA3INYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  npeamMeTa  «XUMHS»  SIBISIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOWAs U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHWK 10 HEOPTraHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUUN U3 OONICH XUMUH) U
OpraHu4ecKor XxuMuu. @OpMUpPOBAHUE JTAHHOM CHUCTEMBI 3HAHWM NIPU HU3YyUYEHUH
npeaMera oOecreyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pa3ust
BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHu4vecKass XUMHsS» CcPOpMHUpOBaHA B MpOrpaMMe MO XUMHUM Ha OCHOBE
CUCTEMHOTO TIOAXOJa K M3yYeHHI0 ydeOHOro Marepuaja Hu 00yCIOBII€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKONM XHWMHUU BeEIIECTBa
paccMaTpUBaIOTCSI HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCOUHECHUN, a TaKXKE HAa YPOBHE CTEPECOXMMHUYECKHX M JJIEKTPOHHBIX
MpEeACTaBlIeHU O CTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblx B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTHH — OT YTIJIIEBOJAOPOJIOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAUMHEHUN. B Kypce OpraHM4eckOod XUMHUHU [OJIyY4arOT pPa3BUTHE
copMuUpOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIBHBIC
MpEACTaBICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[lonq HOBBIM yrioM 3peHHss B TpeaMeTre «XuUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHus
TEOPETUYECKU Marepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BEllecTBax U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMUSD» 00yYaronuMcs TMPEJOCTABISIETCS] BO3MOXHOCTh OCO3HATh 3HAUCHUE
NEPUOIUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTHYECKUX TMO3UIUH,



rIy0Xe TMOHATh HWCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
00001Iat0IIeH 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHMN O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPUMEHEHHUH, a TAKKE O XUMHYECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHusd JomnoyiHsgeTrcs B Kypcax 10 m 11 xmaccos
AIIEMEHTAMHU COJEP)KAHMS, WMEIOIIMMH KYJBbTYPOJOTMYECKUA W NPHUKIAJTHON
XapakTtep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBSI3U XUMHUH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJjib B INO3HABATEIBHON W MPAKTHYECKOU
NeSTeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAKEHMsSI K IIpOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAaThCA B OOIIECTBEHHO H JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUM, pEIICHUS WHTEIUIEKTYAbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIIE0BATENbCKUX 3a/1a4u. B 1einom cojepskanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHSL ~ M3YYEHHs] OPUEHTUPOBAHO  Ha
(dopmHpoBaHHE y OOYYaIOMIMXCA MHPOBO33PEHUYECKONW OCHOBBI JUIsl MOHMMAaHHS
¢unocopckux uieH, TaKuX Kak: MaTepHaJbHOE €IWHCTBO HEOPTaHUYECKOro U
OpPraHMYecKOro Mupa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB KX COCTaBOM U
CTPOEHUEM, IIO3HABAEMOCTb IPUPOAHBIX SBICHUN IIyTEM J3KCIEPUMEHTA M
pelieHusi MpPOTHBOPEYUN MEXIYy HOBBIMH (akTaMu U TEOPETUYECKHUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XUMUHU B PELIEHUU 3KOJOTHMUECKUX Ipodiem, a
TakKe MpoleM cOepeKeHUsl FHEPTETUUECKUX PECYPCOB, CHIPBS, CO3aHUS HOBBIX
TEXHOJIOTUM U MaTEpPHAJIOB.

B nmumane pemeHuss 3agad  BOCIWTAHMS, PAa3BUTUS W COLHMAIM3ALNU
oOy4Jaromuxcs NPHUHATbIE MPOrPaMMOM IO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
COJACpKaHUS U TIOCTPOEHHUS TMpeAMeTa NpPeayCMAaTpUBAIOT  (POPMHUpPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEWCTBUH, HMEIOMMX 0a30Boe 3HAUYEHUE IS
pPa3NUYHBIX BHUJOB JESITEIBHOCTU: peIIeHUs MpodiieM, TMOUCKa, aHaiu3a Hu
00paboTku MHGOPMALIMK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS ONBbITA MPAKTUYECKOM
U HCCIEN0BATENIbCKON AESATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenogaBaHHs XMMHM KakK Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK M HA YPOBHE CpeIHEro 001Iero o0pa3oBaHus, IPU ONPEACICHUN
COZIEpKATENIbHOM XapaKTepUCTUKUA LEJed H3YyYEeHUS NIPEAMETa HaIpPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypsl. C
METOOUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIeW H3y4YeHUs
IpeIMETa SBIJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO HAaHHOM TOYKE 3pPEHUs TJIABHBIMU LEISIMH H3Y4YEHHMs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIAIOTCS:

e (QopMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEHIEH
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KJIIYeBble MOHATHUS, (PyHIaMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHUE fA3bIKa HAYKH, YCBOCHHE U IIOHMMAaHWE CYLIHOCTH JOCTYIIHBIX
0000111eHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEn
WX PA3BUTHUS U CTAHOBIICHHS;

e (opmupoBaHue U pa3BUTHE NMPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKHUX pEaKLUHi, HEOoOXOAMMBIX JUIsl NpUOOpEeTeHUs
YMEHHMU OpPUEHTHPOBATBHCA B MHPE BEIIECTB U XUMUYECKUX SBJICHUU,
UMEIOLIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U ITOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB ACSATENBHOCTH, CBA3AHHBIX C HAOJIIOJICHUEM U
OOBSICHEHHEM XWMHUYECKOTO OSKCIEpUMEHTa, COOJIOJIEHUEM  IPaBUI
0e301macHOro 0OpaIIeHUs ¢ BEIECTBAMH.

Hapsany ¢ atumMm, copepkareibHas XapakTEepUCTUKA LIEJIEH U 3a1a4 U3YUYCHHUs
IpeaMeTa B IporpaMMe 1o XMMUU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMH B CHCTEME CpelHero obmiero odpazoBanus. CeroaHs B
OpernoJaBaHUM XUMUU B OoJblIeld  cTeneHH OTHAéTCcs  MPEeANoYTEeHUE
IPAKTUYECKONM KOMIIOHEHTE COAEpKaHusd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
HOJITOTOBKY BBIITYCKHUKa 00111€00pa30BaTeNIbHON OpraHM3aliy, BJIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUIMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH HU
YMEHMSIMU aKTHUBHOTO TOJIyYEHHUs 3HAHUW U NPUMEHEHUS UX B PEAJbHON >KU3HU
JUISL PEILIEHUS ITPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMM NOpU U3y4YEeHMHM Ipeamera «XHUMHUS» JOMUHHPYIOILEE
3Ha4YeHHE NMPUOOPETAIOT TAKKUE LU U 33J]a4H, KaK:

ajantanus 00y4aroluXcsl K YCIOBHSIM TUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
(GbopMHpOBaHHE  HHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO T'PAMOTHBIX
pELIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMMU U UX
IIPUMEHEHUEM;

dopMupoBaHue y OOyyarOUIMXCS KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [UIsl Pa3IUYHbIX BUIOB
JeSITeIbHOCTH: PELIeHUs Mpo0ieM, TOoUCKa, aHalu3a U 00paboTKku MH(pOpMAIH,
HEOOXOJUMBIX [Jii TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMAaeT
BA)XHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe Ui OLEHKU C IO3ULUU
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TIOTPEOHOCTSIMH, HCITOJIb30BATh
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IMOMCKAa W aHalu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(POPMAITUH XHMHUYECKOTO COJICP KAHMS,

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JIFOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHCTUYECKOU
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOoOJIeM
paIMOHAIBHOTO MPUPOJIOTIONE30BAHUS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TaKKe MPUOOPETEHHs OIBITa
UCIIOJIb30BAHUS TOJIYYCHHBIX 3HAHUM U1 NPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAIUsIX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydyeObHOoM maHe cpemHero oOmero oOpa3oBaHUA MpeAMET «XHUMUS
©a30BOT0 YpOBHS BXOAWT B COCTaB MPEeAMETHON 00sacTu «EcTecTBeHHO-HAyUYHBIC
PEAMETHD».

OO1ee urcIo 4acoB, OTBEAEHHBIX /IS M3YUCHHSI XUMUH, HAa 0a30BOM yPOBHE
cpeaHero oomiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hefenro), B 11 kinacce — 34 yaca (1 yac B Hezenio).



COJEPKXAHME OBYUYEHUA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaT€pHANOB. Teopuss CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. BytnepoBa, e€ ocHoBHBIE TONI0KeHUSI. CTPYKTYpPHBIE (POPMYITBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMUYECKas CBSI3b B
OPraHUYECKUX COEAUHECHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAUMHEHUW (CUCTeMaThyecKkas) W TpUBUAJIbHBIC Ha3BaHUS
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUM:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEIECTB W MaTepuajlaMyd Ha HUX
OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEICTABUTEIN QJIKAHOB: (U3MUCCKHUE M XUMUYECKHE CBONCTBA
(peakuuu 3amMEeUIeHUsT W TOpPEHHMs), HAXO0XKACHUE B NPUPOJE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPEJICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUS, TUJpAaTAllUM, OKHUCICHHUS U
MOJIMMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuus nonumepusaiuu). [lonydeHre CHUHTETHYECKOTO
Kay4yKa U pE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psill. AIICTUIICH
— TMPOCTEHIIMIA TPEICTaBUTENb AQJIKHHOB: COCTaB, CTPOCHHUE, (UUYECKUE H
XUMUYECKUE CBOMCTBA (peaklUMU TUIPUPOBaHUSA, TAJIOTEHUPOBAHUS, TUApaTaALUU,
TOpEHUsl ), MOJYyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHHE, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHUE. 10.1)0:
cocmae, cmpoenue, uzuueckue U  XuMmuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTHYecKass CBsS3b MEXKIY YIVIEBOJIOPOJAMH, NPHHAIICKANIMMH K
pa3TUYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHM YTIIEBOAOPOAOB. lIpupoaHbpii ra3 W MOINYyTHBIE
HeTsaubie ra3el. Hedte un e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HETH:
MEPETOHKA, KPEKWUHT (TePMUYCCKUM, KaTATUTUYECKHi), Tupoiu3. [IpomayKTs
nepepadoTku HepTH, UX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C O0Opa3lamMu IIIacTMAacC, KaydyKOB U PE3WHBI, KOJUICKIIUU
«Heptp» u  «Yroasy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
TaJIOTCHONPON3BOIHBIX, MMPOBEACHUE MPAKTUYCCKON PabOThI: MOIyYSHUE ATHIICHA

Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiends 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKUUHU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 HCXOJIHBIX BEIIECTB WM TPOYKTOB PEAKLIUN).

Kucaopoacoaep:kamue oprannyecKue coeMHeHUs

[IpenenbHble OQHOATOMHBIE CIOHUPTHL. METaHOJI W 3TAHOJ: CTPOCHHUE,
¢usnyeckue MW XUMUYECKHE CBOMHCTBA (peaklMM C aKTUBHBIMH MeETajlJlaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpuMeHeHue. BojopoaHble CBSI3UM  MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MEeTaHOJIa U 3TaHOJIa HA OPraHK3M YellOBEeKa.

MHOroaToMHbl€  COUPTBL. OTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue M XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTrOaTOMHbIE crnupThl). JleiicTBue Ha
opranusM yenoseka. [[pumeHenune rauuepruHa U 3TUICHTITMKOJIS.

®deHon: CcTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHE CBOMCTBA.
ToxcuunocTh peHona. [Ipumenenue denona.

Anpnerupl U Kkemowuwvl. DopManbaerui, aleTAIbACTUNl. CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIECHUS,
KAueCTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCYCHasl KHCJIOTBL: CTPOCHHE, (PU3NYECKHEe U XUMUYECKHE CBOWCTBa (CBOWCTBA,
obmue Uit Kj1acca KUCIIOT, Peakiysl 3Tepu(pUKalUu), MOJIyYeHHE U IPUMEHEHUE.
CreapuHoBasi U OJICMHOBAasg KUCJOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. MbuTa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple >(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘umaponus
cioxHBIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornueckas
pOJIb )KUPOB.



VYrneBoabl: cocTaB, kjiaccuduKalnus ~— yrieBoaoB  (MOHO-, JAU- U
nonrcaxapuapl). [roKko3a — mpocTelmii MOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJECUCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bI), HAXOXKIACHUE B MPHUPOJIC, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pyKTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemirono3a Kak npupogHbie noauMepbl. CTpoeHHE Kpaxmana U
uemono3bl.  dusnyueckue M XUMHUYECKHME CBOMCTBa Kpaxmaya (THApPOIU3,
KAueCTBEHHAsl pEAKIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHHsS BEIIECTB M WX MPEeBPAlllCHUIA:
MpOBEJIEHNE, HAOIIOJICHUE U OIMMCAHHE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcugom Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugoMm meau(ll)), anpaerunoB (OKucIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHE Kkpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEAKIUU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKILIUN).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHbIE OpTaHUYeCKue coeAuHeHus. Du3ndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMepe TiuiuHa). buomornueckoe
3HaYe€HHWEe aMUHOKUCIIOT. [lenTuabl.

benku kak mnpuUpoAHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpHYHAS M TPETHUYHAS CTPYKTypa OeiIKoB. XHWMHYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIE PEAKIINHN Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3Y4YeHHsS BEIIECTB M WX IMpEeBpalleHUil:
HaOJII0/ICHHE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKOB Mpu
HarpeBaHUM, IIBETHBIE PEaKIIMKU OCJIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSS MOJIEKYJIspHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIS U TTOJIMKOHICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HaKOMJIEHUE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanns MeXNpeIMETHBIX CBSA3EH MPHU U3YUYECHUH OPTaHMYECKON XMMHH B
10 kyacce OCYUIECTBIISETCS YEpe3 HCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX NOHATHUN, TaK U NOHATUMN, SBISIOUIUXCA CHUCTEMHBIMU JUISI OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIH (DaKT, rUnoresa,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, Kiaccu(UKaims, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®dusnka: MaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BELIECTBA, (PU3MUECKNUE BEIUUNHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BemiecTBa (OENKH, YTJIEBOIBI, >KUPHI,
dbepMeHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE MTOPO/bI, NOJE3HbIE UCKOMAEMbIE, TOILJIUBO,
pecypcsl.

TexHonorus: MNHILEBbIE MPOAYKTbl, OCHOBBI palMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE Mpenaparsl, MaTEpHAIIbI U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKUN BJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHusl 3JIEKTPOHOB 0 OpOHUTANISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[lepuognueckuii 3akoH u [lepuoguyeckas cucremMa XUMHYECKHUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3aKoHa U Ilepmogmyeckoil CuCTeMsl
xuMuueckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB IO TPyNIaM MU IEpPHOJAM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHIbBl XHUMUYECKOW CBS3H
(KoBaJIeHTHasi HEMOJsipHas W MOJSpHas, UOHHAsA, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOU CBsI3M (OOMEHHBIM U JOHOPHO-
akuenTopHbelil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO  CTPOCHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELECTBA. THIbl KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTALUINYECKOU PELIETKH.

[TonsiTue o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10514 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Howmenxknatypa
HEOPraHUYECKUX BeleCcTB. ['eHeTMdeckass CBS3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Knaccudukammss — XMMHYECKHX — peakiuid B
HEOPraHUYECKOW U OPraHUYEeCKOW XHWMHUHU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIUSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iudHbx (pakTopoB. OOpaTuMBbIe
peakuuu. Xumuyeckoe paBHoBecue. DakToppl, BIUAKOIIKE HA COCTOSHHUE
xuMmuueckoro papHosecus. [Ipunnun Jle [larenbe.

DnekTponuTnyeckas qucconuanus. CuibHbIE U caadbie 35ekTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUI:
neMoHcTpanus Tabnui «[leprogudeckas cucrema XuMuUeckux sjaeMentos 1. U.
MeHneneeBay, u3ydeHHe MoJeleld KPUCTAUIMUYECKUX PEIETOK, HaOMoJeHuEe U
OMHUCaHWE JEMOHCTPAIIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHue MepoKcuIa
BOJIOPOJA B MPUCYTCTBUMU KATAIN3ATOPA, ONPEAEIEHHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOINIbI0 YHHBEPCAIBHOIO HWHIUKATOPA, pPEaKIMH HOHHOTO OOMeEHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiausHue pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKON pEaKIUm».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSAM XUMHYECKUX pEaKUWM, B TOM YHCIIE
TEPMOXUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCIOJIB30BAHUEM IIOHATHS «MacCcOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuonuueckord  cucTeme
xuMudeckux snemeHtoB J[. M. MennaeneeBa U O0COOEHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONHUS HEMETAINIOB (HA IpUMeEpe
KHCJIOpO/a, cephl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIUX HEMETAJIOB (TaJor€HOB, CEPhI, a30Ta,
dochopa, yriepoma U KpeMHHS) W WX  COCIWHEHUNH  (OKCHIIOB,
KHCJIOPOJICOIEPKAITUX KUCIOT, BOAOPOAHBIX COCUHEHHUIN).

[IpumeHeHne BAXXKHEUIIINX HEMETAIIOB U X COCIUHECHUM.



Merannsl. [lomoxenne meramnoB B [leproanueckon cucTeMe XUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOECHUS DJIEKTPOHHBIX 000JIOYECK
aToMOB MeTtasuioB. O6mme (usnyeckue cBoicTBa MeTamuioB. CIiaBbl METAIIOB.
DJIEKTPOXUMHUYECKUN Al HAPSHKEHUH METaJIJIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUINMX META/UIOB (HATpUM, Kaluil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OO1mue crnocoObl MmonmyyeHus: MeTauioB. IIpuMeHeHre MeTaiioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHUS BEUIECTB M HX MpPEeBpallCHUMN:
U3y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l[0OB HEMETAJJIOB, pELICHUE
AKCIEPUMEHTANBHBIX 3a/a4, HAOJNIOJEHHEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOAECHCTBHE THUJIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IEJI0YEH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuétel mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIUU BEUIECTB,
pacd€Tsl Macchl (00BEMA, KOJIMUECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CIH OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuUMHS U )KU3Hb

Ponb xumun B 00ecrieueHUN SKOJIOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILIIEHHOTO
MOJIyYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
Marepuanabl, KOHCTPYKLIHOHHBIE MATEpUalbl, KpPACKH, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JEKTPOHUKW, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MpPaBWJIa HCMOJb30BAHUSA JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0E30MaCHOTO WCIIOIH30BaHUS TPEIAPATOB OBITOBONW XUMUU
B IIOBCEHEBHOW KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi MEXNpeIMETHBIX CBA3€H MpU  U3YyYeHUHM OOmEed
HEOPraHM4eCcKOM XMMHM B 11 Kitacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CUCTEMHBIMH JIJISI OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSTHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBICHUE.



dusuka: MaTepus, YHEPIHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHUE BEILECTBA, (PU3MUECKHUE BEIMUYMHBI U €IUHUIIBI UX
U3MEPEHUs], CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, OJE3HbIE UCKOMAaeMble, TOILIIUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprusi, IpOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUAJIOB, CEIbCKOXO03SIMCTBEHHOE IPOU3BOJICTBO, MUIIEBas
NPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINIICHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKHUX IMPernapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUasoB,
3JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroNIMMHUCSL TMPOTpaMM CpeIHEro oO0Iero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeIMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3pabOTKHU IUIaHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOILIEro
00pa30BaHUs SABIIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AEITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHErO
o011ero oOpa3oBaHus BbIJICTIEHBI CIEAYIONIUE COCTABISIONIHE:

OCO3HAaHHE OOYYAIOIMIUMHUCS POCCHUHCKOM TIpa)KAaHCKOW WICHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K O0YUEHHUIO;

1eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAIAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKaMU, MNPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH JKU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XHUMUs» JOCTHTAIOTCA B
CIMHCTBE YYEOHOW ¢ BOCIUTATEIBHOU JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPaKJAHCKOro OOLIECTBA, MPHUHATHIMU B OOLIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOINO3HaHMUs, CaMOpPa3BUTUS M HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yJaroIIIXCsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
cOpPMHUPOBAHHOCTh OMbITA IO3HABATENILHOM U TNPAKTUYECKON NESITEIbHOCTH
oOy4Jaromuxcs Mo peaju3ally MPUHATHIX B 00ILECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacCTH:

1) rpaxxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YyYaIOUMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHHI B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITEIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 3a7ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbIX BUJOB YUYEOHOU A TENbHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTE€UYECTBEHHOMN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBAa B 00JaCTH TEOPHUM U MPAKTUUYECKOTO
IIPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUSI HAyKH €CTh PE3yJbTar
JUIMTEJIbHBIX ~ HAaOJMIOJE€HUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUU M MOCIEIYIOLIEM
aHanu3e MH(POpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 30poBOro U 0Oe30macHoro ooOpas3a >KHU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3HMUECKOMY U
IICUXUYECKOMY 3710POBBIO;

coOIO/IeHUsT TpaBui O€30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHJMWBHAYaJIbHOTO M  KOJUJIEKTHBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS MOCIEACTBUN M HENPHUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHUS
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKOM
NEeATENbHOCTH, OOILNECTBEHHO IIOJE€3HOM, TBOPYECKOM W JPYrMX BHAAX
NEATENbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTHYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUYECKOMY U3YUYEHHUIO Mpodeccuil pa3IudyHoro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymieil mpodeccur U peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€JIECOO00PA3HOTO OTHOILIEHUS K MPHUpOJe, KaK HMCTOYHUKY
CYILIECTBOBaHHS )KM3HH Ha 3€MIIE;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATIBHON CpPEbL;

OCO3HAHMSI HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHKEHUN XUMHUM IS
peLIEHUs] BOIPOCOB PAlIMOHAIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JICUCTBUH, MPUHOCIIIUX BpEl OKPY’KAIOLIEH
IPUPOAHON Cpele, YMEHHsS INPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUA NMPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALATh UX;

HaJIM4Yusl pa3BUTOr0 3KOJIOTMYECKOTO MBILIJIEHUS, IKOJIOTUUECKOM KYJIbTYPHI,
OIbITa NEeATENBHOCTH AKOJIOTHYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
NPAKTUKE, CHOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOILIECTBEHHON MTPAKTUKH;

NOHMMAaHUA CleUu(UKH XUMHUU KaK HayKH, OCO3HaHHs e€ polu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
MpecTaBlieHus 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE NMPUPOJAbI U YEOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOSXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM i1  COBPEMEHHOM
UMBUJIM3ALMU: B €€ TyMaHUCTUYECKOM HANpaBICHHOCTH M BaXXHOW poONH B
CO3/IaHUH HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbl, PEIICHUHU TI100aTbHBIX MTPOOIEM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPIETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIAUIMHBI, OOECIEYEHUH YCIOBUU
YCHEIIHOTO TpyJa M SKOJOTHYECKH KOM(OPTHOM JKHU3HH KaKJOro 4YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOIb30BATh



NoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M HUMEIOUIMXCA JaHHBIX C LEJIbI0 IOJXyYEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus Npo0JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBUHM C KU3HEHHBIMU TOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON
NEeSATENBHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIHOYAIOT:

3HaUYMMblE 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CHeNU(HUKY METOIOB IO3HAHUS,
UCIIOJIB3yEMbBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHs, SBIICHHE,
poIecc, CUCTeMa, Hay4YHbIA (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOIIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHE);

yHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATENIbHBIE, KOMMYHHUKATHUBHEIE,

PETyJISTUBHBIE), o0ecreynBarome (dbopmHpoBaHue (yHKUIHOHATBHOM
TPaMOTHOCTH M COI[MAJIbHON KOMIIETEHIIUU 00YyUaIoXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YeOHBIC
JICVUCTBUA B MMO3HABATEIILHOM U COIUAIIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJICHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJbHBIMH
JeHMCTBUSIMMU:

1) 6a30Bble JJoruvyeckue aecTBUsI:

CaMOCTOATETLHO  (OPMYNIHpPOBATH W aKTyalIM3upoBaTh  MpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesaTh LEJIU JEITEIbHOCTH, 3ajJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIIHLHOCTH C MOCTAaBJICHHBIMU LICJISIMU;

MCIIOJIb30BaTh NP OCBOCHUW 3HAHHMN NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJIATh XAPAKTEPHBIC NMPHU3HAKHU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM IJs KiIacCUPUKAIUU BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHABJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIYKTUBHBIC, JIEIYKTUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBIICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONIb3yEMbIE B XUMUHM CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHCHHE XUMHUYECKOU
peaKkiuy — MPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJEJIbHBIC TIPEICTABIICHUS VISl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO TMO3HAHUS BEHIECTB M XUMHUYECKUX
peakuuii;

dbopMyIUpPOBATH 1IETU U 33]1a4U UCCIIEI0BAHUS, UCIIOIh30BaTh MTOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIHpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOIIOJaTh 32 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (POpMYyJIHpPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YIBTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTe;

npuoOpeTaTh OMNbBIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHOMN
NESATeNIbHOCTH, TMPOSBIISATh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3IUYHbIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX UWHOOpMaruu (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTEpHeTa), aHanmM3UpoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



(GbOpMyIUPOBATh 3aMPOCHl U MPUMEHSTh PA3JTMYHBIE METOJBI MPU TIOUCKE H
oroope wuHbOpMan¥K, HEOOXOMUMOW JJIsi BBIMOTHEHUS Y4YEOHBIX — 3ama4
OIPEAECIIEHHOIO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUHA U Pa3TUIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOATEILHO  BBIOMpATh  ONTUMAIbHYIO  (OpPMY  NPEACTABICHUS
uH(popmanuu (cxeMsbl, rpaduKu, TMarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHpOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbIe ((du3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBUATYPBI, HOMEHKIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYIaeMOM TeMbI B XOJ€ Iuajaora u/uiu
JTUCKYCCHUH,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATh CBOM  IMPEITOKEHUS
OTHOCHUTETHHO BBITTOJTHCHHUS TIPE/IIIOKEHHON 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yIbTaTOB IO3HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HUCCIEJOBAHUIO CBONCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro MnpoekTa u (HopMyJIupoBaTh BbIBOIbI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUN IMMyTEM COTJIACOBAHUS TO3WIUNA B
xoJ1e 00Cy X IeHHS 1 OOMEHA MHEHUSMH.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJISITHBHBIMH JeHCTBUSIMU:

CaMOCTOATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NEeATENBHOCTh, OMpenessas e€ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraeMblii ajiropuT™M JACUCTBUM MpHU
BBITIOJIHEHUU YYEOHBIX U HCCIENIOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJee
3¢ deKTUBHBIN Ccroco0 HMX peuieHuss ¢ Y4€TOM TOJYYEHHUS HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOSH JIEATEILHOCTH Ha OCHOBE CaMOaHAIIN3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yiabTaThl OCBOSHMS Kypca «OpraHudeckas XUMHS»
OTpaXXaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU



npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM TS pEIICHUS TPAKTUIECKUX 3a/1a4
U DKOJIOTMUECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAralolife TMOHATUS (XUMHUYECKUU DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUUECKas
CBsI3b, CTPYKTypHas dopmyia (pa3BEpHyTas M COKpami€HHas), MOJb, MOJSPHAS
Macca, MOJISIPHBIM 00BEM, YITIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTMYECKUHN psJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJ, U a30TCOJAEpXKAIINe COEAUHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemiects A. M. ByTiepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXane B OCHOBE MOHUMAaHUS NPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHUX
SIBIICHUM, (DAKTOJIOTMUECKUE CBEICHUS O CBOMCTBax, COCTaBe, IOJIYYCHUU U
0€30MacHOM HCIOJIb30BAHUU BAXHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC NPU3HAKH TOHSITHUH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TMOHITHUS MpPU
OMHUCAHUU COCTaBa, CTPOCHHUSI U MPEBpAICHUN OPTraHUYECKUX COCAMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONH30BATh XUMHYECKYI0 CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMynT OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3TrOTaBIUBATh MOJIEM MOJIEKYJ OPTraHMYECKUX BEIIECTB JJI WLIIOCTPAIlUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAMICKHOCTh H3YYECHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpeAeTIEHHOMY
KJIacCy/Tpynne CcoequHEHuN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPIKaIIUe
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHMs), JaBaTh WM Ha3BaHUS IO
cuctematuieckoii HomeHknatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIEH, AllEeTUJICH,
ATWJICHIJINKOJb, TIHIEpUH, (eHos, (HopManbAerul], aleTaabJIerua, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJIO0Ta, OJICMHOBAsI KUCJIOTA, CTEaApUHOBAs KUCIIOTA, TII0KO03a,
bpyKTO3a, Kpaxmai, eJIII0J103a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHSI ONPEACISITh BHUABI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OIMHAPHBIC U KPATHBIC);



c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa st 00bsICHEHUsI 3aBUCHUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYeckre M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENICH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEILECTB (METaH, 3TaH, STUJICH, IPOIMWICH, aleTUJICH,
Ooyranuen-1,3, merwnOyranuen-1,3, OeH30J, METaHOJ], 3TaHOJ], STUJICHIJIUKOJb,
THIeprH, (EHOJI, aleTaNbICTH I, MypaBbUHAS W YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0J103a, AMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIY HUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIHUHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOTHOTO
Chipbsi (He(pTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WM IMPOIYKTa
peakuy IO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO W3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METOJAaX HAYYHOIO MO3HAHUs, UCIIOJIb3yEMbIX B XUMHUH NPU W3YUYEHHH BEUIECTB U
XUMHUUYECKUX SBJICHUHN (HAOJIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOpHBIM O0OPYIOBAaHUMEM, a TaKXKe MpaBWIa OOpaIIeHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH MO BBIMIOJHEHHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMIOIHATh XUMHYECKUM
HKCHEPUMEHT (TIpEBpaIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, MOJIyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JCHATypaIusi OCIKOB NMPU HArpeBaHWM, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATh PE3YIbTaThI
XUMHUUYECKOTO JKCIEepUMEHTa B (GopMe 3alucCu YpaBHEHUM COOTBETCTBYIOIIMX
peaknuii 1 HOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIhTATOB;

cOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XHWMUUYECKYIO
uH(pOpMAIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
1IEJI€CO00Pa3HOT0 TOBENEHUS B OBITY W TPYJOBOH NEATEIHHOCTH B IEIAX
COXPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OMAaCHOCTh BO3JICWCTBHS HA JKHUBBIE OPraHU3MbI OIMPEAECIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBPAICHUSI KX BPEJHOIO BO3JCHCTBHUS HA OpPraHu3M
YETIOBEKA,

JUIsl 00yJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJETNBbIX W CJIA0OBHASIIMX OOYYarOIIUXCS: YMEHHE UCIOIb30BaTh
penbeHO-TOYeUHYI0 cUCTeMy oOo3HadeHuil JI. bpains s 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUS OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPa, POJM XHUMHUU B I[IO3HAHUU SIBJICHUU
npupoasl, B (QOPMUPOBAHUU MBIIUIEHHS W  KYyJbTYphl JIMYHOCTH, €€
(GyHKITMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /I pelIeHUs MPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIECHUSI K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIONIUe MOHATHSA (XMMHUYECKUH 3JIEMEHT, aTroMm, u3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BaJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHUCJICHUS, XMMUYECKasi CBS3b
(KoBaJIeHTHAs, MOHHAS, METAJUTMYECKasi, BOJOPOJIHAS ), KPUCTATUIMYECKas PeIIETKa,
TUNBl ~XUMHUYECKUX  PEAKUUM, PacTBOp, IJIEKTPOJHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIMTUYECKAs] JAUCCOLMALMS, OKHUCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKOM pEaKiMi, XUMHUYECKOE PABHOBECHE); TEOPUH W 3aKOHBI (TEOpus
IIEKTPOJUTHYECKON Jucconmanuu, nepuoandeckuit 3akon [[. M. Mennaeneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIlCHUSI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3BIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE IMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBIICHUM, (PAKTOJIOTMUECKHUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, OJyYCHUH U 0€30MMaCHOM HCTIOIb30BAHUH BAKHEUIITUX HEOPTAaHUICCKUX
BEIIECTB B OBITY U MPAKTUUYECKOM I€ITEILHOCTH YeJIOBEKa,



c(OPMHPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIE MNPHU3HAKU MOHSITHUH,
yYCTaHAaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS MpPU
ONKMCAHUM HEOPTAaHMYECKUX BEIIECTB U UX IPEBPALLECHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIUKY JUIS
cocTaBlieHUss (GOpPMYJ BEIIECTB M  YPaBHEHUH  XHUMHYECKUX  pPEAKIUH,
cucremarndyeckyro HomeHknarypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTACTBHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HEralI€Hasi U3BECTh, IMThEBAs COJA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OINPENESATh BaJIEHTHOCTh U CTENEHb OKUCIIECHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJE€HTHAs, HOHHAs, METAIUIMYECKasl, BOJOPOHAs) B COEAUHEHUSAX, THUI
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJIApHasd,
MOHHAas, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX PacTBOPAaxX HEOPraHUYECKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHWYECKUX BEHIECTB IO WX COCTaBYy K OMpeneiICHHOMY KIACCy/TpyIie
COEJIMHEHUH (IIPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCU/bI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPHIBATH CMBICI MEPUOINYECKOr0 3aKoHa /[,
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYyHKLUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHX 3JeMeHTOB 1—4 mnepuonos Ilepmoanueckoil CHUCTEMBI
xuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanm, «OHEPreTHYECKUe YPOBHM, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIUHEHUM
110 IepuoaaM u rpynnam llepuoanueckor cucTeMbl XUMHUECKUX d1eMeHTOoB /[[. 1.
Meneneena;

cOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIYy HEOpraHU4eCKUMU
BEILLIECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIHUPOBATh XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TPU3HAKAM (YUCIY M COCTAaBY pPEArupyroliMX BEUIECTB, TEILIOBOMY
ahdexTy peakiu, U3MEHEHHIO CTEMEHEeW OKHUCIICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4aCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBIATh YPABHEHMsI PEAKLUIl pa3iHuHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPABHEHUS PEaKluii HOHHOrO 0OMEHa, YUUThIBas
YCJIOBHSI, PU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c()OPMHPOBAHHOCTh YMEHUM MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAUEeCTBEHHBIM COCTAB PAa3JMYHbIX HEOPraHMYECKUX BEIECTB, PACIO3HABATh
OTIBITHBIM MYTEM WMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHCIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLMI MOCPEACTBOM COCTAaBJIEHUS 3JEKTPOHHOrO OajlaHca
ATUX PEaKIUd;

c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKIyy OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCUMOCTH OT BHeIIHEero Bo3aeicTeus (npunuun Jle larense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHYECKHE IMPOLIECCHI,
JIekKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIyYEHHUSI CEPHOM KUCIIOThI, aMMHAKa, a
TaKk)ke CPOPMUPOBAHHOCTH NPEJCTABICHUN 00 OOMMX HAyUYHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUN NPOBOJAUTH BBIYHUCIEHUSA C HCIOJIb30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta3oB
IPY XUMHYECKUX PEaKIIMsIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOro 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MaccChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
nocyAod M JabopaTopHBIM OOOpYJOBAaHUEM, a TAaKXKE MpaBuia OOpalieHus c
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH IO BBIMIOJHEHHUIO JT1a0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMIOIHATh XUMHYECKUM
DKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOJAOPOJA B MPUCYTCTBUU KaTalW3aTopa,
ONPEJICJICHHE Cpeabl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEakIiuu,
peaklry MOHHOTO OOMEHAa, KauyeCTBEHHbIE pEaKIuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a]a4 110
TeMaM «Metamey u «HemeTramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIEHNH C BEMIECTBAMHU M JTAOOPATOPHBIM 000pYIOBAHUEM,
MPEACTaBIATh PE3yJNbTaThl XWMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUPOBATh BBIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIH3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TOJy4aeMyK0 U3 pa3HbIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYyHUKaIluu, MHTepHeT U ApyTHXx);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
IIEJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBON NEATEIHHOCTH B IEIAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKPYKAKOUIEH MPUPOJHOU Cpelbl, OCO3HABAaTh
OTACHOCTh BO3/ICHCTBUS HA KMBBIE OPraHU3MBbI OTNPE/IETIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHaTh Ha mnpumepax CHocoObl YMEHBIICHUS U
MpeAOTBPAIICHUSI KX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00Y4YaroIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX M CHAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabubie IIpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThbI
pecypchbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH
IIpenmer opranndeckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COETMHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHBIC YTIIEBOIOPOABI — AJTKAHBI 2
59 HenpenenbHble yrieBoJOpOIbl: aJIKEHBI, 6 1
' aJIKa/IueHbl, aJTKUHBI
2.3 ApoMaTtudeckue yrieBoa0pobl 2
54 [IpupoaHbIe HCTOYHUKH YITIEBOJAOPOOB U 3 1
' UX nepepaboTkKa
Hroro no paszneny 13
Paznen 3. Kucsiopoacoaep:xaniue oprannieckue coeJuHEeHNs
3.1 Crupter. @enon 3
Amnpnerunsl. KapOOHOBBIE KUCIOTBHI.
3.2 P 7 1

Crnoxuble 3¢upbl
3.3 VYrneBoasl 3 1



Utoro no pazneny

Pasnen 4. A3oTcoaep:kaine opraHudeckue coeMHeHus1

13

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro o pasneny 3
Paspnen 5. BeicokoMoJieKy I pHbIe COeIUHEHU

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



11 KITACC

KoanuyecTBO 9acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iejioB U TeEM (audpoBble)
Ne n/m P Kontpoabnbie  IIpakTHueckue p
MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypchbl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUH
Ctpoenue atomoB. [leproauyeckuii 3aKkoH
1.1 u [lepnonuueckas cuctemMa XUMHUUECKUX 3
aneMeHToB [. 1. Menneneera
19 Crpoenue BemniecTBa. MHOTOOOpasue 4
' BEIIIECTB
1.3 XVMHYECKUE pEAKIINU 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannueckasi xummusi
2.1 Meramist
2.2 Hemeramnnt 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Wroro no pazneny 17
Pazgen 3. XuMus 1 :KM3Hb
3.1 XUMUS U )KU3HD 4
Uroro no pazpeny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3






IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmmmyecTBo yacos DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypora Bcero Koutpoabupie  Ipakrueckue fsyqemm 26[()1;I;OB3T6JIBHBIQ
padoThI padoThbI pecypes:

IIpeamer opraHM4ecKoin XuMHH, e 1

BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE

Teopust cTpoeHUs OPraHUYECKUX

coenuaenuit A. M. byrneposa, eé 1

OCHOBHBIE [10JIOKEHUS

[IpencraBienue o kaaccupuKauu

opraHuueckux Bemects. Homenkiarypa 1

(cucremaTnyeckasi) U TpUBHAIbHbBIC

Ha3BaHUS OPraHUYECKUX BEIIECTB

AJTKaHBI: COCTaB U CTPOEHUE, 1

TOMOJIOTHUECKUN Psifl

Mertan 1 3TaH — npocTenire 1

MPEICTAaBUTENIN ATKAaHOB

AJTIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1

OTWJIEH U TPONUJIEH — MPOCTEUIIINE 1

IIPEJICTABUTENIN AIKEHOB

[IpaxTuyeckast padota Ne 1. «Ilomyuenue 1 1

ATUJIEHA U U3yUYEHHE €0 CBOHCTB

Ankanuensl. byraauen-1,3 u

MetunoyraaueH-1,3. [lomydenne 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI



AJKHMHBIL: cOCTaB 1 0COOEHHOCTH CTPOCHHUA,

10 TOMOJIOTHUECKUHN Psil. ALETHIIEH —
NPOCTEHIINI MpeACTaBUTEIb ATKHHOB

1 Brrunciienus no ypaBHEHHIO XUMHUYECKON
peaxkuuu

12 Apensl: 0eH3011 U ToryoJl. TOKCHYHOCTh
apeHoB

13 I'enernueckas cBsA3b yIiIeBOJAOPOAOB,
NPUHAJISKAIINX K Pa3IMYHBIM KJIaccam
[TpupoHbIe UCTOUHUKH YTIIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U MOMyTHBIE HEPTSIHBIE
rassl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu
IIpupoHbIE HCTOYHUKH YIIIEBOJOPOIOB:

15 MIPUPOJHBIN Ta3 U MOMyTHBIC He(PTIHBIC
rassl, HepTh ¥ MPOAYKTHI €€ nepepaboTKu

16 KonTponbhas paboTa mo pazueny
«YTII€eBOAOPOABD)

17 [IpenenbHble 0OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoJI. BonopoiHas cBs3b

18 MHoroaromMHble COUPTHI: TUICHIIUKOIb U
[JIALEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYJIBI, (PU3NYECKHE
¥ XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpreruasl: GpopManbIaeTUI U
aneTanbaeru. AleTOH

21 OaHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE
KHUCJIOTHI: MypaBbUHAs U YKCYCHAS

22 [TpakTrueckast padborta Ne 2. «CBoiicTBa



pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHI, KaK

23 MPEJICTAaBUTEIIN BBICIIINX KapOOHOBBIX
KHUCJIOT

24 MpbL1a KaK COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBIE
CnoxxHbIe 3(DUPHI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOKHBIX
3¢upoB

26 JKupbr: Tunponus, MpUMEHEHHE,
Ouostornyeckas posib )KHPOB
VYrieBoapl: cOCTaB, KJIacCUpUKAIHSI.

27 Baxueiinme npencraBuTeNu: riIr0K03a,
bpykTo3a, caxapo3a

o8 Kpaxman u 1mesioiio3a Kak npupoHbIe
TIOJTUMEPHI
KonTponbhas pabota no pazaeny

29 «Kucnopoacoaepxaiiyue opraHu4ecKue
COCTMHCHUS

30 AMUWHBI: METHIIAMUH U aHUJIHH
AMHHOKHUCIIOTHI KaK aM(pOTEpPHBIE

31 OpraHUYEeCKUE COCAUHEHUS, UX
Omonornyueckoe 3HaueHUE. Ilerntump

32 benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIE COSMHCHHUS

33 OCHOBHBIC TTOHSATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

34 OcHOBHbBIE METOIBI CHHTE3A



BBICOKOMOJICKYJIAPHBIX CoeﬂHHeHHﬁ.

IInactmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34



11 KITACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HMara uudposbie

Tema ypoka Kontpoabnubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTebHbIE

padoThl padoThbI pecypes:

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAA
KOH(UTypauusi aToMOB

IIepnognueckuit 3akoH u Ilepuoanueckas
cUCTEMa XMMUYECKUX di1eMeHToB /[]. 1.
Meneneesa, ux CBsi3b C COBPEMEHHOMU
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOHCTB
XUMHUYECKHX 3JIEMEHTOB U UX COSAMHEHUH TI0
rpynmnam u nepuogam. 3HaueHue
NEePUOINYECKOT0 3aKOHA U CUCTEMBI
xumuueckux asemenToB /.M. MeHieneeBa B
Pa3BUTHU HAYKHU

CrtpoeHue BerecTBa. XUMUIeCKas CBs3b, €&
BU/IbI; MEXaHU3MBbI 00pa30BaHUS 1
KOBAJICHTHOM CBsA3U. BomopoaHas cBsA3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Beriecta
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
VcTHHHBIC ¥ KOJUTOUTHBIC PACTBOPBI. 1
MaccoBasi 107151 BELIECTBa B pacTBOpPE



10

11

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COeNMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHbBIX
KJIaCCOB

Knaccugukaius XuMHUecKuX peakiuuii B
HEOPraHWYECKOM U OpraHM4eCKON XUMHHU.
3aKOH COXpaHEHMsI MaCcChl BEILIECTB; 3aKOH
COXPaHEHHUS U IPEBPALICHUS] SHEPTUU IPU
XUMHUYECKHUX PEaKIMIX

Ckopoctb peakuuu. OOpaTuMble peakLuy.
XHUMHUYECKOE PAaBHOBECHE

[Tpaxtuueckas padota Ne 1. « Brustaue
pa3IMyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKinm»

OnekTponuTHdecKas qucconuarys. [lonstue
0 BoJIopoiHOM Tokazarene (PH) pactBopa.
Peakuu nonHoro oomena. I'uapomnus
OpPraHMYECKUX M HEOPTraHMYECKUX BEIIECTB

12

OKHUCINTENFHO-BOCCTAHOBUTEIIbHBIC
peaxmmu. [Tonsitre 00 amekTposmze
pacIiaBoB U pacCTBOPOB COJICH

13

14

KonTponbnas pabota no paszneny
«TeopeTnueckre OCHOBBI XUMHUM»

Meraubl, ux nosioxxenue B [lepuoanueckoit
CHCTEME XUMHYECKHUX deMeHToB JI. 1.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. O0mue PU3NIeCcKue CBOWCTBA
METaJI0B



15

16

17

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psif
HaIPsHKCHUN METaJIOB

XUMHYECKUE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPHH, KaJduil, KaIbI[Ui, MarHHH,
ATIOMUHHI) U UX COeTMHEHUI

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COoeTMHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
CoeTUHEHUN

19

20

21

22

23

[IpakTuueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTAIbHBIX 33/1a4 10 TEME
«Mertamap»"

Hewmeramnibl, uX mMojgoXeHHe B
[Tepuoanyueckoit cucteMe XMMUYECKUX
aneMenToB . 1. Menneneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

®duzndecKkue CBONCTBA HEMETAILIOB.
AnnoTponusi HEMETaUIOB (Ha IPUMEpPE
KHCIIOpOJa, cepbl, hocdopa u yrieposa)
XHUMHUUYECKUE CBOMCTBA FAJIONEHOB, CEPBI U UX
CoeTMHEHUN

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEMHEHHI

24

25

XHMMHYECKUE CBOUCTBA YIIEPOAa, KPEMHUS U
HUX COeIUHCHUN

[IpuMeHeHne Ba)KHENIIMX HEMETAJUIOB U UX
COeTUHEHUN

26

O0001eHME ¥ CUCTEMATU3ALUS 3HAHUM 1O



teme «Hemeramney. Beraucnenns o
YPAaBHEHUSM XUMUYECKUX PEAKLUN U
TEPMOXUMHUUYECKHUE PACUETEI

[Tpaktuueckas padota Ne 3. «Pemenue

27 SKCHEPUMEHTAIIbHBIX 33/1a4 110 TEME 1
"HemeTtananr"»

08 KonTponbHas padota o Temam «MeTalsh 1
n «Hemeramaeny

29 Heoprannueckne u oOpraHMYeCcKrue KUCIOTHI. 1
Heopranuueckue u opraHnuecKue OCHOBAHUS
AMdoTepHbIE HEOPraHUYECKUE U

30 oprannyeckue coequHeHus. ['eHeTnyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB
Poinb XxuMuu B 00eCIIeYeHHH KOJIOTHYECKOM,

31 SHEPTreTUYECKON U MUIIEBON OE30TIaCHOCTH, 1
pa3BUTUU MEIULIUHBI
[TpeacraBnerus: 00 0OMUX HAYYHBIX

32 MPUHLIKIIAX TPOMBIIIIEHHOTO MMOIY4YEeHUS 1
Ba)KHEHIIINX BEIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB

34 XuMHS ¥ 370pOBBE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






