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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepepanuu», TpeObOBaHUN K pe3ysbTaTaMm
OCBOCHHMS (efepanbHOil 00pa3oBaTEIbHOM MNPOrpaMMbl CPEIHET0 OOIIEero
obpazoBanust  (DOII  COQO), mnpencraBneHHbIx B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
mpenojaBans  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOTrPaMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii ®@enepauuu Ha nepuon a0 2025 ropay
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMHUU, K OMPEICTICHUIO
oOmelt crpaterun OOy4YeHHs, BOCHHUTAHHS W Pa3BUTHS  OOyYaronIuxcs
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6a3zoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble TmonoxeHus @dI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOy4YEeHUs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBHITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111€00pa30BaTEIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
o0pa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAlOM peaju3aldd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX ILIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. ODTHU IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KYJbTYphl YEJIOBEKa, a TaKKE HKOJOTUYECKH OOOCHOBAHHOI'O OTHOILICHHS K
CBOEMY 3JI0POBbIO U MIPUPOJHON cpene. Peanuzyercs xumMuueckoe oOpa3zoBaHue
oOyyaroluxcsi Ha YpOBHE CpeJHEero oOmiero o0pa3oBaHUsl CpeCTBaMU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE U TOCTPOCHHE KOTOPOTO
OTPE/ICNICHbl B MPOTPpaMMe MO XUMHUHU C YUETOM CHenu(PUKU HAyKU XUMUH, €€
3Ha4YEHUs B MO3HAHUM MPUPOLI U B MATEpUATILHOM KU3HU OOIIIECTBA, a TAKKE C
y4€TOM OOIMX 1eJie W TPUHIMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero oOmiero oOpa3oBaHusi B Poccuiickoii
denepanum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HaYK UTPAET 0COOYIO POJIb B
COBPEMEHHOM IMBWIM3AllMM, B CO3JJaHMM HOBOM 0a3bl MaTepUaIbHOMN
KyabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHUPOBAHWE PalMOHAIHHOTO
HAy4YHOTO MBIIUIEHUS, B CO3JIaHUE IIEJIOCTHOTO TMPEJACTaBIEHUs 00



OKPYXaloIlleM MHpE KaK O €IUHCTBE MPUPOJABI M YEJIOBEKa, KOTOpOE
dbopMupyeTCsT B XMMHUHM HAa OCHOBE IIOHUMAHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aUMOJEUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHUS
CTajla HEOThEMJIEMOM YacThbIO MHUPOBOW KYJBTYPbl, HEOOXOJIUMBIM YCIOBHEM
YCHEIIHOTO TPYyJla U MKU3HMU Kaxkaoro wieHa obmiectBa. CoBpeMEHHash XUMUS
KaK HayKa CO3MJIaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HaIlpaBJICHA Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM, SKOJOITMYECKOW O€30MacHOCTH U
OXpaHbI 310POBbSI.

B cootBeTcTBUM C OOmMIMMH NEISIMU U MPUHIUIIAMUA CPEIHEr0 OOIIero
oOpa3zoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 kiaccel, 06a30BbIi
YPOBEHb M3y4YEHHUS) OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJITOTOBKY oOyyarommxcs, HEO0OXOIUMYIO UM I BBIPAOOTKHU
MUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COIIMYMA,
IpOJOJDKEHUs 00pa3oBaHMsl B Pa3IMYHBIX 00JacTsIX, HE CBSI3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocrapnsiomuM  npeaMeTa «XUMUsD SBISIIOTCS  0a30BbIE KYypChl —
«Oprannueckast xumus» U «OOIIasi U HEOpraHUYECKas XUMHS, OCHOBHBIM
KOMITOHEHTOM COJICp>KaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUH MO0 HEOPTAaHUYECKON XUMUU (C BKIFOUCHHEM 3HAHHUUN U3 00IIei
XUMUH) U OpraHudeckoit xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUH TIPH
M3YYEHUU TIpeAMeTa O0eCcrneYruBaeT BO3MOXHOCTb PACCMOTPEHHUS BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepkanusi KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHuvecKkas XuMmus» cHOpMHpPOBaHA B MPOTpaMMe MO XMMHH Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K H3YyYCHHUI0 Y4yeOHOro marepuaia U oOyCJIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM Ppa3BUTHEM 3HAHUW Ha  OMNpPEAeIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BeIIECTBa
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCMHEHUW, a TaKXK€ Ha YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX
NpencTaBlieHud O cTpoeHuu BemiecTB. (CBeneHuss 00 HM3ydaeMblX B Kypce
BEILIECTBAX JAlOTCS B PAa3BUTUM — OT YIJIEBOJOPOJOB JIO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIWHEHUN. B Kypce opranudeckol Xumuu
MOJIy4aroT pa3BUTHE C(QOPMUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHMsi TEPBOHAYAIBHBIE TMPEACTABICHUS O XWMHUYECKOW CBS3H,



KJIaCCU(PMKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHUS, O XUMUYECKON PEaKIInu.

[log HOBBIM yriOM 3peHUss B TpeaMmere «XUMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs H3Y4YEHHBI Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOpETUYECKU Matepuall U (PAKTOJOTHUUECKHUE CBEACHUSA O BEIIeCTBaX U
XUMHUYECKOHN peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0IIasi 1 HeopraHudeckas
XUMUSD» 00YyYarolmuMCcs MPEeIO0CTaBIsAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETCOPETUYECKUX U  METOJ0JOTHYECKUX
MO3UIUH, TIIyOKe MOHATh UCTOPUUECKOE U3MEHEHUE (DYHKIIMI 3TOro 3aKoHa —
oT 00o00MIIatoEel 10 OOBACHSIONIEH U MPOTrHO3UPYIOLIEH.

Enunas cucrema 3HaHMH O BaXKHEHINIMX BeEIIECTBaX, HX COCTaBe,
CTPOCHHUH, CBOWCTBAX M MPUMEHEHUH, & TAKKE O XMMUUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 m 11
KJIACCOB JJIEMEHTAMM COJACP)KAHUS, HMCIOUMMU KYJIbTYPOJOTHUECKUNA U
MIPUKIIAIHOM XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U
XUMUU C JPYTUMHU HayKaMH, DPacKpbhIBalOT €€ poOJib B I[O3HABATEJIbHOW U
IPAKTUYECKOMN JEATETHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHUSI
K TIpollecCy TBOpYECTBA B OOJACTH TEOPHUU M MPAKTUYECKUX MPHUIIOKCHHM
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX IMpoOJieMaxX, CBA3aHHBIX C XUMUEH, KPUTHUUYECKHU
OCMBICTTUBATh HH(MOPMAIIMI0O U TMPUMEHATH €€ IS TOINOJHEHUS 3HAHWM,
pElIECHUsT HHTEJUIEKTYAIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B menom coaepkanue yueOHOTO mpeaMera «XUMHsS) JaHHOTO YPOBHS
W3y4YeHHS  OpPUEHTHUpPOBaHO  Ha  (OpMUpPOBaHHE Yy  OOy4YaroOUIUXCs
MUPOBO33PEHYECKON OCHOBBI JIJIsI MOHUMaHUS (PUIOCOPCKUX HJIEH, TAaKUX KakK:
MaTepuagbHOE E€IMHCTBO HEOPraHMYECKOr0 M  OPraHMyYecKoro  Mupa,
00yCJIOBIIEHHOCTh CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHUEM, ITO3HABAEMOCTD
MPUPOJIHBIX SBJICHUN MyTEM DKCIEPUMEHTA U PEIICHUS] TPOTUBOPEUUN MEXKITY
HOBBIMU (PaKTaMU U TEOPETUUECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIM XUMUHU
B pEUICHUH OHKOJOTMYECKHMX NpodsieM, a Takxke MpoldjeM cOepexeHus
SHEPreTUYECKUX PECYpCOB, ChIPbS, CO3JaHUSI HOBBIX TEXHOJOTUA H
MaTepUalioB.

B nnane pemenus 3amad  BOCIHMTAaHUS, Pa3BUTHS W COLMANIM3AIUU
00y4Jaromuxcsl MPUHATHIE MPOrPaMMONM MO XUMHUM TOAXOJbI K OIpPEICICHUI0
colepKaHUsi W TIOCTPOCHUS TIpeAMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE
VHUBEPCAIBHBIX Y4YEOHBIX JCUCTBUHM, HMEIOMIMX 0a30BOE 3HAYCHHUE JIJIS
Pa3IUYHBIX BHUJIOB JACSATEIBHOCTU: PEIIEHUS NpoOsieM, TOWCKa, aHaiu3a u
00paboTkn  WHQOpMAIMU, HEOOXOAMMBIX JJISI MPUOOPETEHUS  OIbITa



MPAKTUYECKOM M HCCIE0BATEIbCKON JIEATEIbHOCTH, 3aHUMAIONIEH BaXKHOE
MECTO B MO3HAHUU XUMHH.

B mpaktuke mnpenopaBaHus XMMHU Kak Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaK W Ha YPOBHE cpefaHero ooOiiero oOpa3oBaHMs, MPHU
ONPENICIICHUH COAEPKATEIBHON XapaKTEPUCTUKHU IIeJIE W3YyUeHHs MpeaMeTra
HalpaBJICHUEM TEPBOCTEIICHHOM 3HAYMMOCTH TPAJAUIMOHHO MPU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKM KaKk OOJaCTH COBPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTUUYECKOW JEATETLHOCTH YeJOBEKa M Kak OJHOro W3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKU 3pPEHUS TaKOU
MOAXOJ K OMNPEACICHUIO IeNel H3ydeHus MpeaMera SBISETCS BIIOJIHE
OTPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHS TJIaBHBIMU LEISIMU U3Y4YEHUS IpeamMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (opMUpPOBAHHE CHUCTEMbl XHMHUYECKMX 3HAHUN KakK BaKHEHIIeH
COCTaBJIAIONIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHUpPa, B OCHOBE
KOTOPOM JIeKAT KJIIOUEBBIC MOHATHSA, (yHIaMEHTaJIbHBIE 3aKOHBI H
TEOPUU XHMHUHU, OCBOCHHUE S3blKa HAyKHW, YCBOCHHWE U TIOHUMAaHHE
CYIIHOCTH JIOCTYNHBIX OOOOIICHUI MHPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHS U CTAHOBJIICHHUS;

e (opMUpOBaHME U Ppa3BUTUE TMPEJCTABICHUN O HAYYHBIX METO/ax
MO3HAHUSA BEIIECTB M XMMHYECKUX peakIuil, HEOOXOIUMBIX ISt
NpUOOpPETeHUs] yYMEHUW OPHEHTHPOBATHCA B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOAE, B MPAKTUUECKOU U
MOBCEHEBHOM JKH3HM;

e pa3BUTHE YMEHHMM U  CIOCOOOB  JEATEIBHOCTH, CBSA3aHHBIX C
HAOMIOICHHEM U OOBSACHEHHEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
COOJIFOICHUEM TIPaBMIT 0€30MacHOTO OOPAIICHHS C BEIIECTBAMHU.

Hapsny c¢ »Tum, coaepkaTenbHas XapaKTepUCTHKA Ieled u 3axau
M3yUYCHHS TMpeaMeTa B MporpaMMe Mo XMMUU YTOYHEHAa M CKOPPEKTHUPOBaHa B
COOTBETCTBUM C HOBBIMHU TNPUOPUTETAMU B CHUCTEME CPEIHEro oOIero
oOpazoBanusi. CerojHsi B MPENOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
MPEANOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHHWs  OOydeHWUS,
OPUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMIYCKHMKA 001I€00pa3oBaTeIbHOM
OpraHu3allii, BiaJCIOlero He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMU aKTUBHOTO MOJTYUYEHUS 3HAHUIN
Y IPUMEHEHUS UX B PEAJIbHOM XKU3HU JJIS PELICHUS IPAKTUYECKUX 3aa4.

B cBsi3M ¢ 3TUM mpu U3ydeHUU mpeameTa «XUMHUsH» JOMUHUPYIOLIEE
3Ha4YEHUE MPUOOPETAIOT TaKKE 1EJIN U 3a]]a4uH, KaK:



amanrtanus OOydYalolUXCsl K YCJIOBHSIM JWHAMHUYHO DPa3BUBAIOLIEIOCS
MUpa, (OPMUPOBAHHE HHTEIUICKTYaIbHO pPa3BUTOM JHMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPUHSATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHECHHUEM;

dbopmupoBaHre y OOYYArOMIMXCS KJIIOYEBBIX HABBIKOB (KJITFOYEBBIX
KOMITIETEHIIM), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYCHHE MJIsi Pa3IUYHbIX BUJOB
NEeSTEIBHOCTH:  pEHIeHUs MpoOyieM, TIOWCKa, aHaiu3a U  00paboOTKU
uHpopMaIi, HEOOXOJUMBIX JUIsl TMPUOOPETEHUS ONbITa JEATEIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHH, a TaKXkKe AJs OICHKHU C
MO3UIMI  IKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIHUSHHUSA BEIIECTB U
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJHYIO CpEay;

pPa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00y4arIMXCcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOPETAThH
HOBBIC 3HAHUS M0 XWMHH B COOTBETCTBHHM C KU3HCHHBIMHU IMOTPEOHOCTSIMH,
MCIIONIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJOTMH MJIs TIOMCKAa U
aHanu3a y4yeOHOW ¥  HAy4YHO-TIOMYJSAPHONM HMHPOpPMALUA XUMHYECKOTO
COJIepKaHUs;

dbopMupoBaHHEe U pa3BUTHE Y OOYYaIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAaOIIOAATeNbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJUMbI, B YACTHOCTH, IMpH IUIAHUPOBAHUU W
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOy4aromuxcs YyOEeXKIEHHOCTH B TYMaHHCTHYECKOU
HAMPABIEHHOCTH XMMHH, €€ BaXKHON pPOJM B PEUICHUH TIOOATBHBIX MpOOIeM
paIoOHaIBHOTO MPUPOAOIIOIB30BAHNUS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
U COXpaHEHUs NPHUPOJHOTO PpAaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OEepeXHOr0 OTHOILIEHUS K TNPHUpPOJE M CBOEMY 3/0pPOBbIO, a TakKke
MPUOOPETEHUST OTBITA HWCIIOIB30BAHUS TOMYYEHHBIX 3HAHWUW IS TIPUHITHS
IPAMOTHBIX PEIICHUH B CUTYaIIUSIX, CBI3aHHBIX C XUMHUYECKUMU SIBJICHUSMH.

B yueOHOM mutaHe cpeaHero oOmiero o0pa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOro ypoBHS BXOJAWUT B COCTaB MpeaMeTHOM obnactu «EcTtecTBeHHO-
HAy4HbBIC TTPEAMETHD».

OO6miee yucao0 4acoB, OTBEAEHHBIX ISl M3YYEHHUS XUMHUU, Ha 0a30BOM
ypOBHE CcpeaHero ooIiero oopa3zoBanusi, coctasisietr 68 yacon: B 10 kiacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Henemo).



COILEPKXAHUE OBYUYEHUSA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHnyeckor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B IIOJy4YCHUH HOBBIX BEIIECTB U MAaTEPUAIOB. T€OpHUs CTPOCHUS OPTraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
dbopMynbl OpraHUYECKUX BellecTB. ['omoinorus, uzomepus. XuMU4eckas CBSI3b
B OPraHUYECKHUX COEIMHEHHSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenre o0  KjlaccU(UKAMU  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4YecKas) U TpPUBUAIbHBIC
Ha3BaHUS BOKHEHIIMX MIPEACTABUTENEHN KIACCOB OPraHUYECKUX BEIECTB.

OKCIEpUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M MX IPEBPALLICHUI:
O3HAaKOMJIEHUE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONMCAHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IIPU HArpeBaHUH (IUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAx. MeraH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKHME M XMMHUYECKUE CBOMCTBA
(peakuuy 3aMeleHUs] U TOPEHMs), HaXOXKJIECHHWE B MPUPOJE, IMOIyYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAL. DTUIIEH U MPOIUJICH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3NUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TATOTCHUPOBAHUSA, TUIApaTallMM, OKUCIEHUS H
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Anxanuensl: OytaaueH-1,3 u metunOyTaauen-1,3: cTpoeHue, BaKHEUIITHE
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun). [Tomyuyenune
CUHTETHYECKOTO KaydyyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUU ps.
AuernneH — OpOCTEHIIMU MPEACTABUTENh AJKHHOB: COCTaB, CTPOEHHUE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHHUE U TPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu TaJOr€HUpPOBAaHUS W HUTPOBAHMS), MOJIYYEHHUE M NPUMEHEHUE.



Tonyon: cocmae, cmpoenue, Quzuyeckue u XumudeckKue ceolucmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), nojyueHue u npumeHnexue. TOKCHYHOCTD
apeHoB. I'eHeTHYecKas CBA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMISKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YINIEBOAOPOAOB. lIpuponmHblli ra3 v momyTHbIE
He¢Tsaubie ra3pl. Hed1h u e€ mpoucxoxnenue. Crnocodsl nepepaboTku HEDTH:
IEPEroHKa, KPEKUHI (TEPMHUECKHUH, KaTaJuTHYeCKHil), muponus. IIpogykrsl
nepepaboTku He(dTH, HMX MPUMEHEHHE B MPOMBIIUIEHHOCTH WU B OBITY.
KaMeHHBIH yroib 1 MpOogyKThl €ro nepepadboTKy.

DKCneprUMEHTAIBHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpasliaMy IJIacTMacC, Kay4yKOB M PE3HHBI, KOJIICKIUU
«Hedpts» u «VYromap», MOAEIUPOBAHHE MOJEKYJI YIJIEBOAOPOJAOB U
raJIOT€HONPOU3BOAHBIX, IPOBEJCHUE NPAKTUYECKOW palbOoThl: IOJy4YE€HHE
ATUJIEHA U U3yYEHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Beluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuumu (Macchl, 00bEMma,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTAa PEAKUUU I10 H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOIO W3 MCXOAHBIX BELIECTB WJIH MPOAYKTOB
peakiun).

Kucaopoacoaepxxamme opranudeckue coeJHHEHUS

IIpenenbHblE OMHOATOMHBIE CIHMPTHI. METAHOJI M 3TaHOJ: CTPOCHHE,
¢usznyeckue M XUMHUYECKHME CBOWCTBA (peakUuu C AKTUBHBIMH MeETaljlaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOJOpOmHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHoroatoMHble CHUPTHL. ODTWICHIVIMKOJIb W IJIMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl Peakiysi Ha MHOIOaTOMHbIE CUpPTHI). JlelicTBue Ha
opraHusM uenoBeka. [[pumeHeHue rauuepruHa v 3TUICHTJIMKOJIS.

deHOo: CTPOCHHE MOJICKYJbl, (U3NYECKUEe W XUMUUYECKHE CBOMCTBA.
Toxkcuunocth penosna. [Ipumenenue penona.

Anpperunpl U kemowuvi. DPOpMANBIAETHN, AaUETANbAETUI: CTPOECHUE,
¢usnyeckue U XUMUYECKUE CBOMCTBA (PEaKIMN OKUCIICHUS U BOCCTAHOBJICHMUS,
KauyeCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAsl KUCJIOTBI: CTPOEHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA,
oOmue [y Kjacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue W
npumeHeHue. CTeapuHoBasi U OJIEMHOBASI KUCIOTHI KaK MPEICTABUTENN BBICIIUX



KapOOHOBBIX KHUCJIOT. MpIJJa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, WX
MOIOIIIEE IEUCTBHE.

Cnoxnble >QUpbl Kak TPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['Maponus
cinoxHbiX 3pupoB. Kupel. [wapomus xupo. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus yriaeBogoB (MOHO-, HH- H
noyMcaxapuibl). [Joko3a — mpocTeduid MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NUYECKUE U XUMUYECKUE CBOWMCTBA (B3aUMOJICHCTBUE C
rugpokcuaom meau(ll), okuciaeHrne aMMruadHbIM pacTBOpoM okcuja cepeopa(l),
BOCCTaHOBJIEHUE, OPOKEHUE TIFOKO3bl), HAX0XK/ICHHE B MPUPOJIE, TPUMEHEHUE,
o6uonoruueckas poib. DotocunTe3. pyKTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a kak npupoiHbie monumepsl. CTpoeHUE Kpaxmana u
HEeJUTI0NI03bl.  PU3NYECKHe M XMMHYECKHE CBOMCTBAa Kpaxmaina (THIpOJIu3,
KAaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
MIPOBE/ICHNE, HAOJIOICHUE U ONMUCAHUE JIEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcugoM Mmeau(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJCUCTBUE TIIMIIEPUHA C
ruapokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedbpa(l) m runpoxcunom menu(ll), B3aumomelicTBue Kpaxmana c
MOJIOM), TIPOBEACHHE MPAKTUYECKOW pabOThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3anaum.

Boluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMma,
KOJINYECTBA HCXOJHOTO BEIIECTBA WM MPOJYKTAa PEAKIMH IO H3BECTHHIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEHIECTB WJIM MPOIYKTOB
peakiun).

A3zoTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMHWHOKUCIIOTBI ~ Kak  aM(OTEpHbIE  OpPraHUYECKHE  COCAMHEHUS.
du3nvecKkue U XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpE TIIMIIMHA).
buonornueckoe 3HaueHne aMMHOKUCIHOT. [lenTuasl.

benku kak npupoaHbIe BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas,
BTOpUYHAsI M TPETUYHAsI CTPYKTypa OelkoB. XUMHYECKHE CBONCTBA OCJIKOB:
TUPOJIN3, ICHATypallusl, KAYeCTBEHHBIE PEaKIIUU Ha OCIIKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEUIECTB W UX MPEBPAIICHUIL:
HaOIIOZICHUE M OMHUCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYypaIrus OEKOB
MIPU HArpEBaHUM, IIBETHHIC PEAKITUN OCIIKOB.

BricokoMouieKkyIsipHbIe cOeTUHEHUs]



OcCHOBHBIE TIOHSTHSI XHMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHHIA:
MOHOMED, TOJUMEpP, CTPYKTYpHOE 3BEHO, CTCICHb IMOJIMMEpPHU3AIUU, CPEIHSS
MoJieKyJisipHass Macca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3aLIMSl U MOJTUKOHACHCAITHS.

DOKCNepUMEHTAIbHBIE METOABl M3YyYEHHUS BEIIECTB M WX TMPEBPAIICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TPUPOJHBIX H HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, Kay4yKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYEHHH OpPraHUYEeCKOM
xumMun B 10 kJacce OCYHIECTBISIETCS 4Yepe3 MCIHOJIb30BAaHUE KaK OOIUX
€CTECTBEHHO-HAYYHBIX TOHITHH, TaK W TIOHATHH, SBIISIONIMXCS CUCTEMHBIMHU
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmre ecTeCTBEHHO-HAy4YHbIC TMIOHSATHSA: SIBJICHUWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHaIu3, CHHTE3, KiIacCHU(UKAIUs, MMePUOINIHOCTD,
HaOIII0/IeHUE, U3MEPEHNE, SKCTIEPUMEHT, MOACITUPOBAHNE.

@dwuszuka: wmarepusi, OHHEPrusi, Macca, aToM, OJJEKTPOH, MOJEKya,
ASHEPreTUYECKU YpPOBEHb, BEIECTBO, TEIO, O0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpraHU3ME,
¢doTOCHHTE3, OMOJOTUYECKH AKTHUBHBIC BemiecTBa (OCTKH, YTIICBOJBI, JKHPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TMOJE3HbIE HNCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHoOTHS: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBLHOTO IHUTAHUSA,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIC W KOCMETUYECKHE TMpenaparsl, MaTepHaIbl
U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKHN »eMeHT. AToM. Sapo aroma, H30TOMBlL. DJIEKTPOHHAs
000J1049Ka. DHEPreTUUYeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacIpeiesIeHUs AIEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(UTYpAIHS AaTOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XMUMHUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H



[Tepuoanueckoit cucreMbl xumuuyeckux dnemeHTtoB JI. WM. Mennpeneesa c¢
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX HMMHU MPOCTBIX U CJIOKHBIX
BEILIECTB [0 TpynIaM M MepHoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BUAbl XMUMHUYECKOW CBS3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAs, HOHHAsI, MeTa/uInyeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3M (OOMEHHBI U JIOHOPHO-
akuentopHsiii). BogopoaHas cBsizb. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenb okuciieHus. OHbI: KATUOHBI U @HUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJIIPDHOTO CTPOCHHS. 3aKOH
MOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. THUINBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUNIMUECKON PEIIETKU.

[TonsiTie 0 nUCNEpCHBIX cUcTEMaX. MICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIECTBA B pacTBOPE.

Knaccudukanms  HEOpraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPraHMYECKUX BENIECTB. [ eHeThuecKkas CBA3b HEOPraHWYECKUX BEIIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHMYE€CKOM M OPraHMYeCKON XMMUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YHEPTUH MPU XUMHUECKUX PEAKIIMIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakToOpbl, BIUSAIOINIME HA
COCTOsIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [larense.

OnekTpoiutuueckas auccouuanusi. CuibHbIE W CiiaOble AJIEKTPOIUTHI.
Cpenla BOJIHBIX pacTBOPOB BELIECTB: KUCIAsl, HEUTpaibHAsI, IIEJIOYHASI.

OKUCANTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEepUMEHTAIbHbIE METObl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
neMoHcTpauusa Tabmun «lleproguyeckas cuctemMa XUMHUYECKUX AJeMEeHTOB /l.
N. MenneneeBay, u3ydeHue MoJielield KpUCTAUNIMUECKUX PEIIETOK, HAOII0ICHHE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMNBITOB (Pa3lIoKEHHUE
MEepOKCHIAa BOAOpOAAa B MPHUCYTCTBUU KaTaau3aTopa, OMpPEACICHUE CPEIbl
pPacTBOPOB BEIIECTB C ITOMOIIbIO YHUBEPCAIBHOTO WHIMKATOPa, PEaKUun
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKOU paboThl «BiusiHue pa3iauYHbIX
(haKkTOpPOB Ha CKOPOCTh XUMHUUECKOU PEAKITUI.

Pacuérnble 3anaumn.



Pacuétsl 1O ypaBHEHUAM XHUMHYECKHUX pEaklHii, B TOM 4YHUCIE
TEPMOXUMUUYECKUE PACUETHI, pACUETHl C MCIOJIb30BAHUEM TMOHATHS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumus

Hemeramer. Ilomoxenne HemerammoB B Ilepuoandeckoil cucreme
xumudeckux 3meMenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyueckre CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yriaepoia).

XYMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoma W KpEeMHHSA) W HUX  COCAWHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpruMeHeHNEe BAXKHENIIIMX HEMETAIUIOB U UX COECTMHEHUIA.

Mertamnsl. [lonoxenune metamuios B [lepuoauueckoi cucteMe XUMUYECKUX
anemeHtoB JI. M. MenneneeBa. OCOOEHHOCTHM CTPOEHHS BJIEKTPOHHBIX
000704€K aTOMOB MeTauioB. O01me Puznueckrue cBoCTBa MeTaioB. CriaBsl
METAJLIOB. DJIEKTPOXUMHUYECKUAN PSAIT HANIPSIKEHUM METaJUIOB.

XHUMHUYECKHE CBOMCTBA BAXXHEUINIMX META/UIOB (HATPHUH, KaJIUM, KaJbIIHM,
MarHui, amfOMUHUH, IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUHN.

OO61mume crnocoObl MOy4eHHs] METAIIOB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUI:
U3y4YeHHE KOJUIEKINN «MeTasuibl U CIUIaBbl», 00pa3lloB HEMETAIIJIOB, pElICHUE
AKCIIEPUMEHTANILHBIX 3a/1a4, HAOMIOJCHUE M OMHCAHHWE JEMOHCTPAIMOHHBIX U
Ja00OpaTOPHBIX  OMBITOB  (B3aUMOACHCTBHE THAPOKCHAA  ATIOMUHHUSA C
pacTBOpaMM KHUCJIOT M IIeJIoYel, KauyeCTBEHHbIE pEaKklIMM Ha KaTHOHBI
METaJIJIOB).

PacuérHble 3anaum.

Pacuétsl Macchl BelecTBa UM 00bEMa ra30B M0 U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEILECTB,
pacy€Tbl mMacchl (00bEMA, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BELIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xuMuu B 00ecreueHn SKOJOTUUECKOM, YHEPTETUUECKON U MUIICBOM
0€30I1aCHOCTH, pa3BUTHN MeIULIMHBI. [[OHSITHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOMMUX HAYYHBIX MPUHIUANAX TPOMBIITUICHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.



UenoBek B MHpE BEIIECTB M MATEPHUANIOB: BaKHEHIIUE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl 1l AIEKTPOHUKH, HAHOMATEPHUallbl, OPraHUYECKHE U MUHEPAJIbHBIC
ya00peHus.

Xumus U 3I0pOBhE YEJIOBEKA: MpaBUJia UCMOJb30BAHUS JICKAPCTBEHHBIX
MpenaparoB, MpaBWwiIa OE30MAaCHOTO HWCIIOJIB30BAHUS IIPENapaToB OBITOBOM
XUMHUHU B IOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXnpeaMETHBIX CBsI3e€M Mpu  HM3ydyeHUH oOmed u
HEOpPraHM4eCcKor XUMHUM B 11 Kiacce OCyIIECTBIAETCA Ye€pe3 UCIOJIb30BAHUE
Kak OOIIMX E€CTECTBEHHO-HAYUHBIX MOHSITUH, TaK U TMOHSITUH, SIBISIOMINXCS
CUCTEMHBIMU I OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccuukaius, MNePUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBaHUE, UBMEPEHUE, SIBJICHUE.

®dusuKa: Marepus, YHEPrus, Macca, aTom, SJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPAaJAUOAKTUBHOCTb, MOJIEKYJIa, HHEPreTUUYECKHI YpPOBECHb,
BEIIECTBO, TEJI0, OO0BEM, arperaTHOe COCTOSIHHME BEIIECTBa, (PU3MUECKHE
BEJIMUUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, opraHusM, OJKOocucTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TMOJE3HbIE HNCKOMAEMBbIE,
TOIJIMBO, PECYPCHI.

TexHonorus: XUMUYECcKast MPOMBIIIJIEHHOCTb, METaJTyprus,
MIPOU3BOJICTBO CTPOUTEIIHHBIX MaTepuasioB, CEJIbCKOXO03SICTBEHHOE
IPOU3BO/ICTBO, MUIIEeBast MPOMBIIIJIEHHOCTb, bapmarneBTUYECKas
POMBINLJIEHHOCTh, MPOWU3BOACTBO KOCMETUYECKUX MpenapaToB, MPOU3BOJICTBO
KOHCTPYKITMOHHBIX MaTepuasoB, AIIEKTPOHHAS MPOMBIIIJIEHHOCTb,
HaHOTEXHOJIOTHUHU.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
XMMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OOyJaronMMuUCs TPOrpaMM cpeaHero oOmiero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM st
pa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHEro OOIIEro
00pa3oBaHUsl SIBISIETCS CUCTEMHO-IEATEIIbHOCTHBIN MOIXO/I.

B coOTBETCTBUM C CUCTEMHO-JEATEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MpeAMETa «XUMHS» HAa YPOBHE CPETHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONIUE COCTABIISIONINE:

O0CO3HaHHE OOYYAIOIIMMHUCS POCCHUMCKON Tpa)KHaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIICHUIO;

HaJIMYue MOTUBAIUU K O0Y4YECHHUIO;

[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH HAa
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX Tpaaulvii 0a30BOM HayKH
XUMUHY;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOlIMXCs PYKOBOJICTBOBATHCS B CBOEH
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHM, IPUCYIIIMMU 1IEJIOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HAJIMYKUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh 1IN U CTPOUTH )KU3HECHHBIC TIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeaMeTa « XUMUS» JTOCTUTAIOTCS B
€MHCTBE Y4YeOHON M BOCHUTATEIBHON JESATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UjealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
0011IeCTBE HOPMaMU UM TpaBUJIaMU MOBEACHUS, CIIOCOOCTBYIOIIMMU MPOIECCaM
CaMOITO3HAHUS, CaMOPA3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpaKaroT
c(OPMHUPOBAHHOCTh OMNBITA TO3HABATEIHLHOW M TMPAKTUYECKON JeATEIHLHOCTH
00y4JaroImuxcsl Mo peaau3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCIIC
B YaCTU:

1) rpaIaHCKOT0 BOCIIMTAHUSI:



OCO3HaHUsI  OOYyYalOUIMMHCS  CBOMX  KOHCTHUTYLHMOHHBIX TIpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY H IPABONOPSJIKY;

IPEACTABICHNAS O COLMAIBHBIX HOPMax M NPABMIAX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHU
y4eOHBIX POEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 3aa4, BHIMIOTHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M
apryMEHTHI IpYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMA!

LIEHHOCTHOIO OTHOIIEHUS K HCTOPHUYECKOMY M HAy4YHOMY HAacCJEIUIO
OTEYECTBEHHOW XUMUMU;

YBa)KE€HHUS K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTHUECKOIO
MIPUMEHEHUsI XUMUU, OCO3HAHMSI TOTO, YTO JOCTHIKEHUSI HAYKU €CTh PE3yJIbTaT
JUIMTEJIbHBIX ~HAONIOACHUM, KpPOMOTIMBBIX HKCIEPUMEHTAIBHBIX IOHCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

UHTEpPECA W TO3HABAaTEIbHBIX MOTHUBOB B IIOJYYEHHUH W IIOCIEAYIOLIEM
aHaiv3e  MHPOpMAUMM O  TEPEIOBBIX  JOCTHKEHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

HPAaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO NIOBEACHMUS;

CHIOCOOHOCTH  OLIGHHMBAaTh CHUTYyallUM, CBSI3aHHBIE C XUMHUYECKUMHU
SBJICHUSIMU, U IPUHAMATh OCO3HAHHBIE PELIECHUs, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJIEHUE U MOCTYNKH CBOUX TOBApPHUILEH C
NO3ULMI HPAaBCTBEHHBIX WM IPABOBBIX HOPM M OCO3HAHMWE IIOCIENCTBUI ITHX
IOCTYIIKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro M 0Oe3omacHoro o0pa3a >KHU3HU,
HE0OXOJAMMOCTH OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIoICHNs TIpaBMJl OE30MAaCHOTO OOpAaIlEHUs] C BEIIECTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM ACATEIILHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBWJI WHJIUBUAYAIbHOTO U KOJUJIEKTUBHOIO
0€30MMacHOT0 TMOBEACHUS B CHUTYalUsAX, YIPOXKAIOUIMX 3J0POBBI0 U KU3HHU
JIIOJIEH;

OCO3HaHUSl  MOCJIEACTBUM W HENPUATUS  BPEIHBIX  MPUBBIYEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );



5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETGHTHOCTH B  y4e0OHO-HCCIICOBATEIHCKON
NEeATeIbHOCTH, OOIIECTBEHHO TIIOJIE3HOM, TBOPYECKOW U JPYrdx BHJAX
JESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY H3YYEHHIO MPOdecCHil pa3auyHOro pojaa, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS NPEAMETHBIX 3HAHUH 110 XUMHUM;

YBOKEHUS K Tpyay, JOAIM Tpyla MW pe3yJbraTaM TpPYyAOBOM
NEATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUAYAIbHOW TPaeKTOPUU
oOpazoBanusi, Oyaymieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K XMMUU, UHTEPECOB
1 IOTpeOHOCTEH 0011IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU I1€JI€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIUATIBHOU CPE/IbI;

OCO3HaHUSI HEOOXOJUMOCTH HCIMOJB30BAHUS JNOCTIKCHUN XUMUU IS
pelIEHUs BOIPOCOB PAIMOHAIBHOTO NPUPOJOTOJIb30BAHHS;

AKTUBHOTO HEINPUATHUS JEUCTBUN, NPHUHOCAIIMX Bped OKPYKaArOIIEH
IPUPOIAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE KOJIOTUUECKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIIATh UX;

HaJIMYus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, 9SKOJIOTHYECKOU
KYJIbTYpbI, OIbITA JESITEIBHOCTH SKOJOTMYECKOM HAMNpPaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAaThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOU
MPaKTUKE, CIOCOOHOCTH W YMEHHUS aKTHUBHO MPOTUBOCTOATH WJICOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'O NMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHMS CHeNU(PUKY XUMUM KaK HayKH, OCO3HaHHS €& poju B
dbopMUPOBAHUU PAIMOHAIEHOIO HAYYHOTO MBIIICHUS, CO3/JaHUM IIEJIOCTHOTO
MIPEACTABICHHS 00 OKPYIKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YETOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHM MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;



yOexKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJs COBPEMEHHOMU
IUBUJIM3AIMN: B €€ TYMaHUCTHUECKOW HaIpPaBJICHHOCTH M BaXXHOW pONU B
CO3/IaHMM HOBOM 0a3bl MaTepUAIBHOW KYJIBTYphl, PEHICHUU TII00aIbHBIX
npo0JeM yCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPreTUUYECKOM,
NUIIEBOH H  DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU  METUIUHBI,
00eCrevYeHnr YCIOBUN YCTICIIHOTO TPyAa M AKOJIOTUYECKH KOM(DOPTHOM KUZHU
Ka)JIOTO YJIeHa O0IIEeCTBa;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTH: IOHUMAaHMUS CYIIHOCTH METOJIOB
MO3HAHUS, HUCHOJB3YeMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIONIb30BaTh TMOJy4YaeMble 3HAHUS [UIs aHajdn3a W OOBSCHEHHS SBICHUN
OKpPY’>KaIOIIET0 MHpa U TMPOUCXOMAUIMX B HEM H3MEHEHUH, YMEHHUS JenaTh
00OCHOBaHHbIE 3aKJIIOYEHHMs Ha OCHOBE HAy4yHBIX (AKTOB M HMMEIOIIUXCS
JaHHBIX C LENbIO MOTYYEHHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HMCIOJIb30BaTh XWMHUYECKHUE 3HAHUSA IS
pelieHus mpobiieM B PeabHBIX JKU3HEHHBIX CUTYaIIUAX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTU U CIHOCOOHOCTM K HENPEPhIBHOMY O0Opa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTHMBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUUA MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOEHHOCTAM  TpyAa B pasmuyHbIX  cdepax
po(heCCUOHATILHON S TENIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS yUEOHOTO TMpeaMeTa « XHMUsD)
Ha YpOBHE CPEIHEro 001Iero o0pa3oBaHus BKIKOYAIOT:

3HaUUMbIe 1T (QOPMHPOBAHMS ~ MHUPOBO33PCHUS  OOYyJarOUIuXcs
MEXTUCIUIUIMHAPHBIC (MEKIIpeIMETHBIC) oOIIeHayYHbIe TTOHSTHS,
OTpaXKaroIIue IEJOCTHOCTh HAyYHOW KapTHUHBI MHUpa M CHCIU(UKY METOIOB
MMO3HAHUS, WCIOJB3YEMBIX B ECTECTBEHHBIX HaykKaxX (MaTepus, BEIIeCTBO,
DHEPTHUS, SBJICHHUE, TPOIECC, CUCTeMa, HAYYHBIA (hakT, MPUHIIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCIEIOBaHHME, HAOIIOJICHUE, H3MEPECHHE,
SKCIICPUMEHT U JIpYTHE);

YHUBEpCAJIbHBIC y4eOHbIe JIEUCTBUS (mo3HaBaTeIbHBIC,
KOMMYHUKATHBHBIC, PpETYJATHBHBIC), oOecrneunBarone (GopMupoBaHUe
(GYHKIIMOHATBHOW TPAMOTHOCTH M COITMAITLHON KOMIIETECHITUN 00YJarOIINXCS;

CITOCOOHOCTh O0yJarOIIIXCSI HCIIOIB30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHHUBEPCAIbHBIE
y4eOHbIC ICUCTBUS B IO3HABATEIILHON M COLIMAIBHOM MPAKTHUKE.



MeranpenMeTHbIe Pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y49eOHBIMU  TMO3HABATCIPHBIMA, KOMMYHHKATUBHBIMA ¥  PETYJSITUBHBIMHU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
AedCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh IpoOJIeMy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONPEAETATh ILENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCHUTH PE3YIbTaThl JEATCIIBHOCTH C MOCTABICHHBIMU
LEJIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTepHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATh UX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE MTOHATHS AJ1s1 OOBICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BHIOMpATh OCHOBAHUS M KpUTEpUM IS KiIacCU(UKAIUU BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBATh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTHH ), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PacCMaTPHUBAEMbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

OPUMEHSTh B  MPOLECCE IIO3HAHUS, UCHOJb3yEMbIE B  XHUMHUHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBATh  MOJCIbHBIC
MpPEJCTaBICHUS] — XUMHUYECKUW 3HAK (CHMBOJI) DJJIEMEHTA, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW pPEaKIMH — TMPHU PEHICHUH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, MPUMEHITh Ha3BAaHHBIE MOJICJIbHBIC
MIPEJCTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEILECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIAJIETh OCHOBAMH METOJIOB HayYHOT'O MO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuii;

dbopmynupoBaTh 1€MW  3aJayd  HMCCJICJAOBAHUSA, UCIIOJIb30BaTh
MOCTABJICHHBIE M CAMOCTOSITEILHO C(OPMYITMPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI IS (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIaJICTh HaBBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMsS HaAOMIOIaTh 3a



XOJIOM TIpoliecca, CaMOCTOSITENIbHO  IPOTHO3MPOBATh €ro  pe3ysbTar,
dbopMmynupoBaTh O00OOIIEHWS ¥ BBIBOABI OTHOCHUTEIHHO JOCTOBEPHOCTH
pE3yNIbTaTOB UCCIEAOBaHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIAEAOBATEILCKOM UM MPOCKTHOM
JESTeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIHLHOMY
MIOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/lady, MPUMEHEHUIO Pa3IuYHbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ uHpopmManmeii:

OpHEHTHUPOBATLCS B PA3JMYHBIX HWCTOYHHWKAX WH(popManuu (HaydHO-
MOMyJISIpHAsE JINTEpaTypa XUMHYECKOTO COJAEpKAHMsSI, CIPaBOYHBIEC IMOCOOUS,
pecypcbl HTepHeTa), aHAIM3UPOBAaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (opm
NPENCTaBIICHUS,  KPUTHYECKHM  OIIEHMBaTh €€  JIOCTOBEPHOCTh U
HETIPOTHBOPEUNBOCTH;

(GbopMyIHpOBaTh 3aITPOCH] U IPUMEHSThH Pa3TUIHBIC METOBI IIPU TTOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMOW JMJisi BBINOJHEHUS YYEOHBIX 3aaauy
OIPEACIIEHHOTO THUIIA;

npUOOpETaTh OMBIT MUCIOJB30BaHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO  BBIOMpaTh ONTHMANBHYIO (OpMy TMpeAcCTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauyeCTBE CpeACTBa Npu pabore ¢
XUMUYECKON HWH(OpMaIuen: NpUMEHITh MEXIpeaMeTHbie (pusnueckue u
MaTreMaTU4ecKhe) 3HaKu W CHUMBOJIbI,  (opmyibl, abOpeBUATypHI,
HOMEHKJIATYpY;

UCIIOJIb30BaTh M TMPEeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OBJ1ajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMON TeMbl B XOJ€ IUAJIOTa
W/AW TUCKYCCUH, BBICKA3bIBaTh HJEH, (HOPMYJTUPOBATH CBOW MPEIIOKCHHUS
OTHOCHUTEJILHO BBITIOTHEHUS MPE/IJIOKEHHOM 3a1a4H;

BBICTYTATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIHLHON JEeATeILHOCTH,
MOJyYEHHBIX CAaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHKAMH TPHU
BBITIOJITHGHUA XHMHYECKOTO JKCIEPUMEHTa, NPAKTUYCCKON paboThl  TIO
MCCJICIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaan3alud y9eOHOTO MPOCKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHUS MO3UIUI B X0J1€ 00CYX)ICHHUS 1 OOMEHAa MHEHUSIMH.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJISITHBHBIMH JeHCTBUSIMMU:



CaMOCTOSITENIbHO TJIAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATEIBbHYIO
JeSITeIbHOCTb, ONpeAessas e€ LeNu W 3aJauyd, KOHTPOJUpPOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpeUIaraeMblii alropuT™M ACUCTBUI IpH
BBITIOJIHEHNH Y4YEOHBIX M HCCIEIOBATEIIbCKUX 3a/ad, BHIOMpaTh Hambojee
s deKkTuBHBIN cOoco0 UX pemieHusi ¢ y4€TOM MOJTYYCHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JIEATENbHOCTH HAa  OCHOBE
camMoaHaJIn3a ¥ CaMOOICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHble pe3yapTaTbl OCBOECHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaloT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOM COCTaBISAIONIEH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS ¢ KYJIBTYpbl JUYHOCTH, €&
(PYHKIIMOHAJIBHONM T'PAaMOTHOCTH, HEOOXOIMMOM IJIs1 pelieHHs] MPaKTUYECKUX
3alad U SKOJIOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIQJCHUE CUCTEMOM XMMHMYECKUX 3HAHHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaIIAE MOHATUSA (XMMHUYECKHI 3JEMEHT, aToM, JJIEKTPOHHAas
o0o0JIouKa aToMa, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHULATEIbHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTass U COKpalléHHas),
MOJIb, MOJISIDHasT Macca, MOJSIDHBIM  00BEM,  YIVIEpOAHBIA  CKEJIET,
(yHKIMOHAJIbHAs TPYINa, paauKall, U30MEpHUs, HU30MEpbl, TOMOJIOTUYECKUI
psl, TOMOJIOTH, YIJIEBOJOPOJIBI, KHUCIOPOA M a30TCOJAEP)KAILIME COEOUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS);
TEOPUU U 3aKOHBI (TEOpHUsI CTPOEHUsI Oprannueckux BeniecTB A. M. Bytneposa,
3aKOH COXPAHEHMSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SA3BIK
XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIeXKallhe B OCHOBE IIOHMMAaHMS
NPUYUHHOCTH U CHUCTEMHOCTH XUMHYECKHX SBJICHUH, (aKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM MCHOJIb30BAHUU
BXHEUIINX OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATETbHOCTH
YEJIOBEKa;



c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC MTPU3HAKN TIOHSITHM,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIME IOHSITHS
IIPY ONKMCAaHUU COCTaBa, CTPOEHUS U IPEBPAILICHU OPraHUYECKUX COCAMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY IS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOM)
dbopMynT OpPraHMYECKMX BEIIECTB M YPaBHEHUH XHMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEIIM MOJIEKYJ OPTaHUYECKUX BEILECTB JJIsl WIUTIOCTPAIIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAJIICKHOCTD N3YYEHHBIX
OPTaHWYECKUX BEIIECTB TO HMX COCTaBy U CTPOCHUIO K OMpPEACIEHHOMY
KJIaCCy/TpynIie COeMWHEHMN (yTIEBOAOPOMBI, KHUCIOPOA W a30TCOACpIKAIIUE
COCIMHEHMUSI, BBHICOKOMOJICKYJISIPHBIE COCIMHEHMs), JaBaTh MM Ha3BaHUA IO
cuctematuyeckort HomeHkiatype (IUPAC), a Takxke mpuBOJUTH TPUBHUAIILHBIE
Ha3BaHUS OTAEIBHBIX OPTAaHMYECKHX BEIIECTB (ATHJICH, MPOMUIICH, alleTHJICH,
ATUJICHTIUKOJb, TIUIEPUH, (heHOoII, popManbaeThI, areTaabAeTH I, MypaBbHHAS
KHCJIOTa, YKCyCHas KHUCJIOTa, OJICMHOBAas KHCJIOTa, CTEapHUHOBAas KHUCIOTA,
TII0K03a, (GPYyKTO3a, Kpaxmall, IeJUII0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI OMNPENENsATh BUIbI XUMHUYECKON CBSI3U B
OpPTaHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOpMHPOBAHHOCTh YMEHHS TPUMEHATH IOJIOKCHHS TEOPHH CTPOCHHUS
opranuveckux BemectB A. M. byrtiepoBa myis 0oOBSACHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHECHHS] MAaCChI
BEIIECTB;

c(OpMHPOBAHHOCT, YMEHHHA XapaKTepu3oBaTh COCTaB, CTPOCHHE,
¢u3MUeCKe U XMMUYECKUE CBOMCTBA THITMYHBIX MPEACTABUTEIICH Pa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, STWJIEH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUICHTJIMKOJb,
TJIAIIepYH, (EHOJI, alleTalbICTH I, MypaBbUHAS U YKCyCHAs! KUCIOTHI, TIIOKO03a,
KpaxMmaji, [eJ/UTI0JIo3a, aMHUHOYKCYCHash  KHCJI0Ta),  WLIIOCTPUPOBATH
TCHETHYECKYI0 CBSI3b  MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTEepPU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbSt (HE(PTh, MPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX
nepepadOTKH U MPAKTHICCKOE MPUMEHEHHE IMPOTYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHU TMPOBOJHUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa
pEeaKIMy MO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU TIPOAYKTOB PEaKITHH);



c(hOpMHUPOBAHHOCTh YMEHUU BIAJCTh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX
METOJaX HAYYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB
U XHMHUYECKMX  sIBIeHUH  (HaOmiolleHWe, M3MEpEHue, OIKCIEPUMEHT,
MOJICIMPOBAHUE), HCMOJb30BaTh CUCTEMHBbIE XHUMHUYECKUE 3HAHUS IS
MPUHATUS PEUICHUM B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIUSIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX MPUMEHEHUEM,;

c(hOpMHPOBAHHOCT, ~ YMEHHMM  COOJIO/aTh  TpaBWjia  MOJIb30BAHUSA
XUMHUYECKON TOoCyZoi U JabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IMpaBuiia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITIOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBIMOIHATE XUMUYECKUN
AKCIEPUMEHT (MPEBpAILECHHUS] OpPraHMYECKUX BEIIECTB IPU HArpEBaHUM,
[OJIyYEHUE OTWIEHAa M U3YYEHUE €ro CBOMCTB, Kadye€CTBEHHBIE pPEAKIUHU
OpraHUYeCKUX BEUIECTB, JEHATypalus OEJIKOB NpU HarpeBaHUM, ILBETHBIE
peakuuu OEIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MpPHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPEACTABIATH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMYyIUpPOBaTh BBIBOJBI HA OCHOBE JTUX
pE3yNbTaTOB;

c()OPMHUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, MOJIYYaeMYI0 W3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
uHdopmaiuu, HTEpHET U ApyTruXx);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTHUYECKHU
L[EJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAESATENIBHOCTH B LEISAX
COXpaHEHUsI CBOETO 370POBbS M OKpYKArOUIEH MPUPOIHON Cpebl, OCO3HABATH
ONACHOCTh BO3JICUCTBUSI HA >KUBBIE OPraHU3MbI ONPEAECIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoOsl
YMEHBUIEHUS W TPENOTBpPALlEHUs] MX BPEIHOTO BO3JEHCTBHUS HA OPraHu3M
YeJI0BEKa,;

JUTs1 OOY4YarOIIMXCSA C OTPAHUYEHHBIMU BO3MOYXKHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIIMXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailns nana  3anucu
XUMUYECKUX (OPMYIL.

11 KITACC



[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOImmas u HeopraHmdeckas
XUMUSD OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOW COCTaBIISAIOIIECH
€CTECTBCHHO-HAYYHON KAPTHUHBI MHpa, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIICHUS ¥ KYJIbTYpbl JIHYHOCTH, €€
(GYHKIIMOHATBPHOW TPAaMOTHOCTH, HEOOXOMMMOW ISl PEIICHHS TPAKTUICCKUX
3a71a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO H
MIPUPOIHOM Cpelie;

BJIQJICHUEC CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoIlye MOHATHS (XMMHUYECKHH 3JI€MEHT, aTOM, M30ToI, S-, P-, d-
ANIEKTPOHHBIE OPOWTAM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, DJJICKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKUCJICHHUS, XHUMHUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAs, METAJUIMUECKasi, BOJIOPOJIHAS ), KPUCTAIUIMYECKAs
pemeéTka, TUIbl XUMUYECKUX PEAKINi, pacTBOP, SIECKTPOIUTHI, HEAJICKTPOJIUTHI,
BJIEKTPOJINTUYECKASA JTUCCOLMALINS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS M TMpEeBpallCHUs
SHEPrUU NMPU XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUHN S3BIK
XUMUH, MHUPOBO33PECHUYECKUE 3HAHMS, JIekKAIMEe B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHUS O CBOMCTBAax, COCTaBe, MOJYYCHHHW W OC30MaCHOM HCIOJIb30BAHUHU
BOKHEHUIIIMX HEOPTaHUYCCKHUX BEIICCTB B OBITY M MPAKTUUYCCKOU JEATCIBHOCTH
YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUMN BBISBIISATH XapaKTepHbIC MPU3HAKU MOHSITUH,
yCTaHaBJIMBaTh HMX B3aMMOCBS3b, HMCIIOJIb30BAaTh COOTBETCTBYIOIIUE IOHATHS
MIPY ONMUCAHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMUUECKYIO CUMBOJIMKY IS
coctaBieHusi (GOpMyd BEUIECTB W ypaBHEHUH XMMHYECKUX PpEaKIHil,
cuctemarndeckyro HoMmeHknatypy (IUPAC) wu TpuBHanbHBIE Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BeIIeCTB (yrapHbIN ra3, yrieKUCIbIi ra3, aMMHaK,
raméHas U3BeCTh, HETalI€Hasi U3BECTh, MUThEBAs COJA, MTUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh yYMEHUM ONPEACNIATh BAJCHTHOCTh U CTENCHBb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMHYECKOW CBsI3M (KOBaJ€HTHAs, MOHHAs, METaJJIMYecKas, BOJOpPOJHAas) B
COCJIMHEHUAX, THUIl KPUCTAUIMYECKOM PEHmIETKH KOHKPETHOrO BEIIECTBa
(aTomMHas1, MOJIEKYJISIpHAsI, HOHHAS, METAJUTMYECKAs ), XapaKTEP CPEAbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHU;



c(hOpMHPOBAHHOCTH yMEHU yCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB 0 WX COCTAaBY K OMPENeIEHHOMY KIacCy/Tpymie
COeIMHEHMM (TPOCThIE BEIIECTBA — METAUIbl M HEMETaJUlbl, OKCHJIBbI,
OCHOBAHMsI, KUCIOThI, aM(pOTEPHBIE TUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHU PACKPBIBATH CMBICI TIEPHOTUICCKOTO 3aKOHA
JA. W. MengeneeBa u  JEMOHCTPUPOBATH €0  CHUCTEMATHU3UPYIONIYIO,
O00BSACHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73JeMeHTOB |—4 mnepuonoB Ileproanyeckoil CHCTEMBI
XuMHUecKux anmeMeHToB JI. M. MenueneeBa, MCHOIb3ysl MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTANW»,  «OHEPIeTHUYECKHUE  YPOBHW»,  OOBICHITH
3aKOHOMEPHOCTM HM3MEHEHUS CBONCTB XHMMHUYECKHX DJJIEMEHTOB M UX
COEAMHEHUU MO nepuoaam u rpynnam llepuoanueckoil cuCTEMbl XUMUYECKUX
anemeHToB /. 1. MeHeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTEepU30BaTh (OMUCHIBATh) OOIIKE
XUMUYECKHUE CBONCTBA HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
NOATBEPKAAaTh CYIIECTBOBAHUE T€HETUYECKOMW CBSI3M MEXKI1Y HEOPTaHUYECKUMHU
BEILIECTBAMU C IMOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUUYECKUE PEAKIUU T10
Pa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEarupyrolux BELIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTENICHEN OKUCIICHUS 3JIEMEHTOB, 00pPaTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHUS PEAKIUI Pa3IMUHbIX
TUIOB, TIOJHBIE W COKpalIEHHbIC YpaBHEHHUS pEakIMii HOHHOTrO OOMEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH NPOBOAWTH PEAKINH, TMOATBEPKIAIOIINE
KAUEeCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABAThH
ONBITHBIM ~ TYTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTb OKHUCIHUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMl IMOCPEJCTBOM COCTABIICHHS 3JIEKTPOHHOTO
OanaHca dTUX PEaKIIHA;

chOPMUPOBAHHOCTh ~ YMEHUM  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakiuu OT Pa3IudyHbIX (PAKTOPOB; XapaKTep CMELICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/ICUCTBUS (IIPUHLIUI
Jle larenbe);

c(hOpPMHUPOBAHHOCTh yYMEHUHN XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI,
JIeXKalMe B OCHOBE MPOMBIIICHHOTO MOJYyYEeHHsSI CEPHOM KUCIIOTHI, aMMHUaKa, a



TaKkke COPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIEMAX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCIICHUS C HCIIOJIb30BAHUEM
MOHSTHUSL «MAcCOBas 10JIsl BEUIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
IpM XHMHYECKHX pEaKlUHsX, Macchl BellecTBa WM OO0bEMA Tra3oB IO
M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce Wi OO0BEMY OJHOTO W3
YyYaCTBYIOIIUX B PEAKIMM BEHIECTB, TEIIOBOrO 3((dekra peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MACChI BENMIECTB, TPEBPALLICHUS U COXPAHEHHUS SHEPTUH;

chOpMHPOBAHHOCT, ~ YMEHHMM  COOJIO/aTh  TpaBWjia  MOJIb30BAHUSA
XUMHUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYIJOBAaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMHU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIMOJIHATH XUMUYECKHM
AKCIIEPUMEHT (Pa3JI0kKEHUE NEPOKCUAA BOJOPOA B IPUCYTCTBUM KaTaJIN3aTOPa,
OMpeNeNeHrue CpeAbl PAcTBOPOB BELIECTB C IMOMOUIIbI0 YHUBEPCAIBHOIO
WHJUKATOpa, BIMSHHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTb XUMHUYECKOH
pEeaKiMM, peakiMd HMOHHOrO OoOMEHa, KauyeCTBEHHbIE peakluu Ha cyibdar-,
KapOOHAT- U  XJOPUA-aHUOHBI, HA  KATHMOH  aMMOHHA,  pEIICHHUE
AKCIEPUMEHTANIbHBIX 3a7ad 1o TtemaM «Mertame»y u  «Hemeramis»y) B
COOTBETCTBMM C TPaBWIAMH TEXHUKH O€30MaCHOCTA MpU OOpaIlIeHUH C
BELIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBaHUEM, MPEACTABIATH PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (popMe 3alUCH YPAaBHEHHI COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpOBaTH BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUUECKH AHAIU3UPOBATH XUMUUYECKYIO
nH(pOpMaMIO, TMONy4YaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOM
KOMMYHUKalnu, THTEpHET U Apyrux);

chOpPMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTHUYECKHU
11e71IeCO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JAESATEIBHOCTH B IENSIX
COXpaHEHUsI CBOETO 370POBbS M OKpYKArOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMAacHOCTb BO3JEHCTBUS HA JKMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
noHumasi cmpica mokazatens [IJIK, moscHAT, Ha mnpumMepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsl OOYYarOIIMXCA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJAX MO3HAHUS BEIICCTB U
XUMHUYECKUX SIBICHUM;



JUIS CIIETIBIX W CIa0OBUASMIIUX OOYYaIOMUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitns nmns  3amucu
XUMHAYECKIX bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH

11

[Ipenmer
OPraHNuYeCKOu
xumuu. Teopus
CTpOEHUSA
OPraHUYeCKHUX
coenuHeHud A. M.
byrneposa

Hroro no pazneny

Paznes 2. Yriesogopoasbl

2.1

IIpenenbubie
YTIIEBOAOPOABI —
AJIKaHbI

2.2

Hemnpenenbusie
YTIIEBOJOPOBL:
AJIKEHBI,
AJIKaJUEHBI,
AJIKUHBI

2.3

Apomarnyeckue




YII€BOIOPOAbI

[Ipupoansie
HUCTOYHHUKHU

24 3 1
YIJIEBOIOPOAOB U

uX nepepadoTka

Hroro mo pazneny 13

Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust

3.1 Cruptel. @enon 3
AJnbnerupl.

3.9 Kap6oHoBsie 7
KHUCJIOTEL

CrnoxHble 3¢upbl

3.3 VriaeBoabl 3 2

Hroro no paszneny 13

Pa3nes 4. Azorcoaepskamue OpraHu4ecKue coeJuHEeHH

AMUHEL
4.1 AMUHOKHUCIIOTHI. 3
benxu
Hroro mo pazueny 3

Pa3pnen S. BeicokoMoOJIeKy IS pHBIE COCAUHEHUSA

51 IInacTmaccel. 5
Kayuyku. Bonokna

Hroro no paszneny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34
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HaumMeHoBaHHe KoanuectBo yacoB
Ne JuaexkTpoHHble (UU(poBbHIE)
pa3zejioB M TeM KoHnTpoJbHbIE IIpakTH4eckune
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpamMMbl padoThbI padoThbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CrpoeHue aToOMOB.
Ilepuonuueckuit
3aKOH U
[Tepuonnueckas
1.1 P 3
cucrema
XUMUYECKUX
anemenToB 1. U.
Menneneesa
CrpoeHue BeiecTna.
1.2 MHuoroo6pasue 4
BEILIECTB
XUMUYECKUE
1.3 6 1 1
peakiuu
Hroro mo pazueny 13
Pa3nen 2. Heopranmueckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerammst 1 1
2.3 CBs3b 2




HCOPraHNYCCKUX 1

OpTraHUYeCKUX
BELICCTB
Hroro no pazneny 17
Pa3nen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3HD 4
Wroro no pazneny 4
OBLIEE KOJIMYECTBO 34

YACOB 110 I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

~

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4YeHH S

DJIEeKTPOHHbIE
uudposkie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmMet opranuyeckoit
XUMUH, €€ BOZHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OPraHNYeCKUX COCTUHEHUHN
A. M. bytiieposa, €€
OCHOBHBIE ITOJIOKEHUS

IIpencrasnenue o
KJIacCU(PUKALINH
OpPraHMYECKUX BEIIECTB.
Howmenxknarypa
(cucremaTuyeckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTHYECKHUU P

MeraH u 3TaH —
MIPOCTENIINE TPEACTAaBUTEIN




aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTHIIEH U ITPOITUJICEH —
HpOCTGfII.HHG npeaACTaBUTCIIN
AJIKCHOB

[TpakTuueckas padora Ne 1.
«[lonydyenue sTrieHa U
W3Y4YE€HHE €ro CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
[TonydyeHne CHHTETUYECKOTO
Kay4yKa U pe3HHbI

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTMYECKUH PSILI.
AneTuieH — npocTenmmn
MIpE/ICTaBUTENb aJTKHHOB

11

Brruncienus no YpaBHCHUIO
XHUMHYECKOU pCaKknunn

12

ApeHbl: 6EH30J1 ¥ TOJIYOJ.
TokcuyHOCTH apeHOB

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAICKAINX K
pa3IMYHBIM KJlaccam




14

[IpupoHbIE UCTOYHUKHU
YTJIEBOJAOPOAOB: IPUPOAHBIN
ra3 ¥ onyTHble He(TAHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKH

15

IIpupoHbIE UICTOYHUKHU
YTIIE€BONOPOAOB: IPUPOAHBIN
ra3 1 NOIyTHbIE HEPTSIHbIE
rassl, HeTh ¥ IPOJYKTHI €&
nepepaboTKH

16

KoHntposbHas pabota 1mo
pazneny «YTIeBOAOPOIbD»

17

[IpenenbHbIE OMHOATOMHBIE
CIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBs3b

18

MHOroaroMHsbl€ CIIMPTHI:
STUJICHTJIMKOJb U TIIMLEPUH

19

@EeHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3nuecKkrue 1 XuMHYECKHe
CBOMCTBA, IPUMEHEHUE

20

Anpaeruabl: hopManbaerua
U anerajabaerun. ALeTod

21

OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAas U YKCYCHas

22

[TpakTuyeckas paGora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHCIJIOTBI»

23

CreapuHoBas U 0JICMHOBAsI
KHCJIOTBI, KaK
MPEJCTABUTENN BBICIIUX
KapOOHOBBIX KHUCJIOT

24

Mpb1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlee NeUCTBHE

25

Crnoxubie 3¢upbl Kak
MIPOU3BOHBIE KAPOOHOBBIX
KUCJOT. ['MapOosIn3 CI0KHBIX

3¢upos

26

Kupsr: runponus,
pUMEHEHHE,
OuoI0rHYecKas pojib )KUPOB

27

VYrieBoabl: cOCTaB,
KJIacCU(PUKAIIHS.
Baxneiimne npeacraBuTenu:
TII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnronosa kak
MIPUPOIHBIE ITOJIUMEPEI

29

KonTponpHas pabota mo
pazneny
«Kucnopoaconepxaiue




OpPraHUYECKUE COCTUHEHUS/
Bcepocculickas
IpoBepoyHas pabora

30

OOm1ast xapaKTepUCTHKA
a30TCOoJIEpIKAIIUX
OpPraHUYECKUX COSAMHECHUH /
Bcepoccutickas
MpoBepoyHasi paboTa

31

AMUJHEBI: METHIAMUH U
AHWJINH

32

AMWHOKHCIIOTHI KaK
am(poTepHbIE OPraHUYECKUE
COCJIMHCHHS, UX
OHOJIOrHYecKoe 3HaAUYECHHE.
Ilentuapl. benku kak
MIPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE
COEITMHEHHUS

33

OCHOBHBIE IOHATHUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COeTMHEHUN

34

OcHOBHBIC METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. [IlnacTMaccsl,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO

34




YACOB 110 ITPOTPAMME




11 KIIACC

N

~

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKHUI IJIEMEHT. ATOM.
DnexTpoHHask KOHPUTYpaLus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKUX d1eMeHTOB J[. U.
Meneneesa, ux CBs3b C
COBPEMEHHOW TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX IEMEHTOB U
UX COEAMHEHUH 10 IpynnaM u
nepuogam. 3HaueHue
NEPUOINYECKOr0 3aKOHA U
CHUCTEMBI XUMHNYECKHUX IJIEMCHTOB
J.1. MenneneeBa B pa3BUTUU
HayKH

Crpoenue BemecTBa. XUMHYECKast




CBA3b, eé BUABI;, MCXaHHU3MBbI
00pa30BaHMs KOBAJICHTHOW CBSI3H.
Bomoposanas cBsi3b

BanenTHOCTS.
DNEeKTPOOTPULIATETLHOCTD.
Crenenb okuciicHus. BemecTsa
MOJICKYJIIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHHUSI

Iloustue o AUCIICPCHBIX CUCTCMAX.
HctunHBIC N KOJIJIOMJHBIC
PaCTBOPLIL. Macconas J0JIA
BCHICCTBA B paCTBOPEC

Knaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAVNHEHUM.
I'eneTnyeckas cBA3b
HEOPraHUYECKUX BEILECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peaKkurii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXPAaHEHUs MacChl BELIECTB;
3aKOH COXPaHEHHUsI U IIPEBPALCHUS
SHEPrUU MPU XUMHYECKUX
peaKkuusx

Ckopoctb peakiuu. O6paTuMbie
peakuuu. XUMHUYECKOE
paBHOBecHE




10

[TpakTuyeckast padora Ne 1.
«BrusHUE pa3nUYHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOM
peaKIHn

11

DNeKTpoNUTHYECKast
mucconuanud. Ilorarue o
BOIopoHOM Mokazarese (PH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHMYECKHX BEILECTB

12

OKUCIIHTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsTHEe 00 MEKTpOIIH3E
pacIuIaBoB U PaCTBOPOB COJICH

13

KonrtponsHas pabota no pasaeny
«Teopernueckre OCHOBBI XUMHUM»

14

MeTtannsl, UX IOJIOKSHHUE B
[Tepuonnueckoit cucreme
XUMHYECKHUX d1eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O0mue
(u3nuecKkre CBOMCTBa METAIIOB

15

CrnnaBbl METAJIOB.
DNEKTPOXUMHYECKHUN PsiL
HaNpsHKEHUH METalyIoB

16

XMMHUYECKUE CBOUCTBA




BAXHEHIINX METAJUIOB (HaTpui,
Kalui, KaJlbIluii, MarHHi,
ATFOMUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

18

XUMUYeCKHEe CBOMCTBA IIUHKA,
J)KeJie3a U UX COCTUHEHUHN

19

[IpakTuueckas padorta Ne 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtauis"

20

Hemeramiel, ux monoxeHue B
Ilepuonuueckoi cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenpeneeBa 1 0COOCHHOCTH
CTPOEHUS AaTOMOB

21

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJIIOTPOMHS
HEMETaJUIOB (Ha MpUMepe
KHCII0po/ia, cephl, hocdopa u
yriiepoa)

22

XHUMHYECKHE CBOMCTBA T'aJIOTEHOB,
Cephl U UX COCTMHEHUI

23

XUMHUYECKHE CBOMCTBA a30Ta,
docdopa 1 UX CoeTMHEHHIA

24

XHUMHUYECKUE CBOMCTBA YTIIEpOa,
KPEMHHUS ¥ UX COEAMHEHUI




25

[IpumeneHne BaXHEUIINX
HEMETaJlJIOB M UX COCAUHECHUI

26

O0o0011IeHNE U CHCTEMATH3ALINS
3HaHUU 110 Teme «HemeTamasy.
Brruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKUE PACUETHI

27

[IpaxTuueckas padora Ne 3.
«PGHIGHI/IG 3KCHCpI/IMeHTaJII)HBIX
3agad o teMe "Hemeramisr"»

28

KonTponbHas padoTa no temam
«Metame»y U «HemeTtamin

29

HeOpraHI/I‘leCKI/IC H OPraHUu4CCKHUC
KHCJIOTHI. HeOpI‘aHI/ILIGCKI/IC n
OpraHn4€CKUC OCHOBAHHA

30

AmMpoTepHbIe HeopraHUYeCcKHe 1
OpraHUYECKHUE COCIUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIIECTB

31

Ponpe xumMum B obecrieueHUH
HKOJIOTUYECKOH, YHEPTeTUIECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEAUITMHBI

32

[IpencraBnenust 06 oOmUX
HAyYHBIX TIPHHIIATIAX




MIPOMBILUIEHHOTO MOJYy4YEeHUS
Ba)KHEUIIINX BEIIECTB

Yenosek B MUpe BELIECTB U

33 1
MaTepHasoB

34 | XuMmus u 310pOBBE YEIIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







