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HOACHUTEJBHAS 3AITUCKA

[IporpammMa 1O XUMUM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHOro 3aKoHa OT 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit @enepauun», TpeOOBaHUN K pe3ysibTaTaM
OCBOCHHS (eaepanbHOoil 00pa30oBaTEIBLHOM MPOTPAMMBI  CPETHEro O00IIero
obpazoBanuss  (POIl  COO), npencraBineHHeix B DeaepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npernojaBanus  yd4eOHOTo  mpeaMmera «XUMUsS» B 00pa30BaTelIbHbBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yomImx OCHOBHEIE
o0pa3zoBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS
Bocnutanusi B Poccuiickorn @Pengepanmu Ha 1nepuon a0 2025 ropan
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3paboTKe MpOrpaMMBbI MO XUMUH, K OMPEIETICHUIO
oOmelt crparerun OOydYeHHs, BOCIHTAHHS U Pa3BUTHS  OOyYaroOIIUXCs
cpeacTBamu y4yeOHoro mpeamera «Xumus» mist 10—11 kiaccoB Ha 6a3oBom
YPOBHE  COCTaBWJIM  KOHIenTyainbHble monoxenus @OIOC COO o
B3aUMOOOYCIIOBJIECHHOCTH LI€JIEH, COJEp)KaHMsI, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITY CKHUKaMH
00111600pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
obpazoBaHHOCTU. OHO CHYXKHUT 3aBEpIIAIONIMM JTaloM peaau3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. ODTHU IEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB TMPHUPOABI, (OPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KYJbTYphl YEJIOBEKa, a TaKKE HKOJOTHUYECKH OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 37I0pOBbIO U MPUPOJHON cpefe. PeanusyeTcs xumMuueckoe 00pa3oBaHue
oOydJarommxcsi Ha YpPOBHE CpPEIHEro oO0IIero oOpa3oBaHHsS CpPEICTBAMHU
y4eOHOTO mpeaMera «XUMHUS», COACpKAHWE U TOCTPOCHHE KOTOPOTO
OTPE/ICNICHbl B MPOTPaMMeE MO XUMHUHU C YUETOM CcHenuPUuKU HAyKu XUMUH, €€
3HA4YEHUS B MO3HAHUM MPUPOIBI U B MATEPUATILHON JKHU3HU OOIIECTBA, a TAKXKE C
y4€ToM OOIUX Leded ¢ NPUHIUIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero obOmiero oOpasoBanusi B Poccuiickoii
denepanum.

XUMUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0COOYI0 POJib B
COBPEMCHHOM IMBWIM3allUM, B CO3JJaHUM HOBOW 0a3bl MaTepHaIbHOU
KyabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHPOBAHWE PalMOHATHHOTO
HAy4YHOTO MBINUIEHUS, B CO3/IaHUE IIEJIOCTHOTO TMPEIACTaBICHUS 00



OKpYXamIIeM MHpPE Kak O €IUHCTBE NPUPOABI M YEIOBEKA, KOTOPOE
dbopMupyeTCsT B XMMHUHM HAa OCHOBE ITIOHUMAHHUS BEIIECTBEHHOTO COCTaBa
OKpY>KaroIllero MUPa, OCO3HAHMS B3AUMOCBSA3U MEXIY CTPOCHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSI C JIPYITMMH €CTECTBEHHBIMU HAyKaMUW, XHMUSA
cTaja HEOThEMJIEMOM YacThI0 MHUPOBOW KYJIbTYpbl, HEOOXOAUMBIM YCIOBHUEM
YCHENIHOTO TPYyJa W KU3HU KaXaoro wieHa obmiectBa. CoBpeMeHHas XUMUS
KaK HayKa CO3MJaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTWW HaIlpaBJICHA Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, TMHUIIEBOM, SKOJIOTMYECKOH O€30MacHOCTH U
OXPAaHBbI 3I0POBBSI.

B cootBeTcTBUM C OOmMIMMH NEISIMU M MPUHIUIIAMUA CPEIHEr0 OOIIero
oOpa3zoBanusi cojaepxkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIi
YpPOBEHb M3YUCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYIbTYPHYIO
MOJITOTOBKY oOyyarommxcsl, HEO0OXOIUMYIO M I BBIPAOOTKHU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B KU3Hb COLIMYMA,
IpOJOJDKEHUs 00pa3oBaHMsl B Pa3lMYHBIX 00JacTsIX, HE CBSI3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocrapnsiomuM  npeaMeTa «XUMUsD SBISIOTCS 0a30BbIE KypChl —
«Oprannueckass xumus» U «OOIIasi U HeOpraHUYecKass XUMHS, OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUs KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH:
CUCTEMa 3HaHUH MO0 HEOPTAaHUYECKON XUMUH (C BKIIOUCHHEM 3HAHHUUN U3 00IIei
XUMUH) U OpraHudeckoi xumun. @opmMupoBaHue JaHHONW CUCTEMbl 3HAHUHN TIPH
M3YyYCHHH TIpeaMeTa O00eCleuyrnBaeT BO3MOXXHOCTh PACCMOTPEHHUS BCETrO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa comepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas Xumus» c(HOpMHpPOBaHA B MPOTpaMME MO XMMHUH Ha OCHOBE
CUCTEMHOTO TMOJAXO0JAa K H3YYEHUIO Y4YeOHOro marepuaja U o00ycloBJIE€Ha
UCTOPUYECKH OOOCHOBAHHBIM  Ppa3BUTHUEM 3HAHUW Ha  OMNpeAeIEHHBIX
TEOPETHUUECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XUMHUM BELIESCTBA
paccMaTpUBaAIOTCA HA YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUSI OPTaHUYECKUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPEOXUMHUUYECKMX M 3JIEKTPOHHBIX
NpeicTaBlieHud O cTpoeHuu BemiecTB. (CBeneHuss 00 HM3yd4aeMblX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTUM — OT YTJIEBOAOPOJOB JO CIOMXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIWHEHUU. B Kypce opranudeckol Xumuu
MOJIy4aroT pa3BUTHE C(QOpPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl TIEPBOHAYANBHBIE TMPEACTABICHUS O XWMHUYECKOW CBS3H,



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

[Tog HOBBIM yrjOM 3peHUss B TpeaMmere «XUMHsS» 0a30BOr0 ypOBHS
paccMaTpUBaEeTCs H3YUYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpETUYECKU Marepuall U (PAKTOJOTHUUECKHME CBEACHUSA O BEIIeCTBaX U
XUMHYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1as u HeopraHuvecKkas
XUMUSD» 00yYarolmuMcs TMPEeI0CTaBIsAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETEOPETUYECKUX U METOJI0JIOTHYECKUX
NO3UIUH, TIIy0Ke MOHATh UCTOPUUECKOE U3MEHEHUE (DYHKIIMM 3TOro 3aKoHa —
oT 00o01Iaroel 10 OOBACHSIONIECH U MPOTHO3UPYIOIIEH.

Emunas cucrema 3HaHMH O BaXKHEHIIMX BeEIIECTBaX, HX COCTaBe,
CTPOEHHHU, CBOMCTBAX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MpOTEKaHus AomnojHsercs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMM COJACP)KAHUS, HMCIOUMMU KYJIbTYpPOJOTHUYECKUNA U
MIPUKIIAIHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U
XUMUU C JIPYyTUMHU HayKaMH, PACKphIBAlOT €€ pPOJib B TO3HABATEIBHOU WU
IPAKTUYECKOMN JEATETHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHUSI
K TIpolleccy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX MPUIIOKCHHIM
XUMUH, TIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX TMpoOJieMaX, CBSA3aHHBIX C XHUMHUEH, KPUTUYECKU
OCMBICTTUBATh HWH(MOPMAIIMI0O U TPUMEHATH €€ IS TONOJHEHUS 3HAHHM,
pEelIeHUs] HMHTEIUICKTYaIbHBIX M OKCIEPUMEHTAIBHBIX HCCIE0BATEIHCKUX
3amau. B menom conepkanue ydeOHOTO mpeaMera «XUMUs» JaHHOTO YPOBHS
M3y4YCeHHS]  OpPUEHTHUpOBaHO  Ha  ¢GopMuUpoOBaHHE Yy  OOydYarommxcs
MHPOBO33PEHYECKON OCHOBBI JIJIsI MOHUMaHUS (PUIOCOPCKUX UIIEH, TAaKUX KakK:
MaTepuagbHOE€ E€IMHCTBO HEOPTraHMYECKOr0 M  OPraHMyYecKoro  Mupa,
00yCJIOBIIEHHOCTh CBOMCTB BEIIIECTB X COCTABOM U CTPOCHUEM, ITO3HABAEMOCTh
MPUPOJIHBIX SBJICHUN MYyTEM DKCIIEPUMEHTA U PEUICHUS] TPOTUBOPEUUN MEKITY
HOBBIMU (PaKTaMH ¥ TEOPETUUECCKUMHU MPENOCHIIKAMH, OCO3HAHUE POJIM XUMUH
B pEUICHUH OHKOJOTMYECKHMX TNpodsieM, a Takxke mpoljeM cOepexeHus
SHEPreTUYECKUX PECYpPCOB, CBIPbs, CO3JaHUSI HOBBIX TEXHOJOTUA H
MaTepUalioB.

B nnanme pemieHuss 3amad  BOCHHUTAaHUS, Pa3BUTHUS W COLMAM3AIUU
00yJaromMXcsl MPUHATHIE MPOrpaMMON MO XUMHUM TOAXOJbI K OIMpPEICICHUI0
colepKaHUsT W TIOCTPOCHUS TIpeAMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE
VHUBEPCAIBHBIX YUYEOHBIX JCUCTBUHM, HMEIOMIMX O0a30BOE 3HAYCHHUE TS
Pa3IUYHBIX BHUJIOB JACSATEIBHOCTU: pEIICHUS NpoOeM, TOWCKa, aHalu3a |
00paboTkn  WHQOpMAIMK, HEOOXOAMMBIX JJISI MPUOOPETEHHUS  OIbITA



MPAKTUYECKOM M HCCIEOBATEIbCKON IEATEIIbHOCTH, 3aHUMAIONICH BaKHOE
MECTO B O3HAHUU XUMHH.

B mpaktuke npenopaBaHus XMMHU Kak Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHero oOuiero ooOpa3oBaHus, NpH
ONPENICICHUHN COAEPKATEIHHON XapaKTePUCTUKHU IIeJIe W3yueHHs MpeaMeTra
HalpaBJICHUEM TEPBOCTEIICHHOM 3HAYMMOCTH TPAJAUIIMOHHO TMPU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKd Kak oOOJACTH COBPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTUUYECKOW JEATEIbHOCTH 4YeJOBeKa M KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKU 3PEHUSI TaKOU
MOAXOJ K OMNPEAeICHUI0 Iele H3ydeHus MpeaMeTa SBISETCS BIIOJIHE
OTIPaBJaHHBIM.

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

e (GopMuUpOBaHHE CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BakHEHIIeH
COCTaBJIAIONIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHpPa, B OCHOBE
KOTOPOM JIeKAT KJIIOUEBbIC MOHSTHS, (yHIaMEHTAIbHBIE 3aKOHBI U
TEOPUU XHMHUHU, OCBOCHHUE S3blKa HAyKHW, YCBOCHHWE W TIOHUMAaHHE
CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHHUS;

e (¢opMupoBaHHE U Pa3BUTHE MNPEACTABICHUNA O HAYYHBIX METO/AaX
MO3HAHWS BEIIECTB M XHMHYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCA B MHUPE BEIIECTB U
XUMHYECKUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOAE, B MPAKTUUECKOU U
MOBCEHEBHOM JKH3HH;

e pa3BUTHE YMEHUH M CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C
HAOMIOICHHEM U OOBACHEHHMEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
COOJIFOICHUEM TIPaBMIT 0€30MaCHOTO OOPAIICHHS C BEIIECTBAMHU.

Hapsny c¢ atum, coaepkaTenbHas XapaKTEpUCTHKa IIeledl u  3aaad
W3YUYEHHUsI TIpeMeTa B MpOrpaMMe Mo XMMHUU YTOYHEHA M CKOPPEKTHpPOBaHa B
COOTBETCTBUM C HOBBIMH TNPHUOPUTETAMHU B CHCTEME CpPEIHEro oOIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
MPEANOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  oOydeHwus,
OPUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 00IIe00pa3oBaTeIbHOM
OpraHu3allui, BiaJCIOlIero He HabopoMm 3HaHUM, a (QYHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH I YMEHHSIMU aKTUBHOTO MOJTYYEHUS 3HAHUIN
Y IPUMEHEHUS UX B PEATbHOM KU3HU I PEUICHUS MPAKTUYECKUX 3a7a4.

B cBsi3m ¢ 3TUM mpu u3ydyeHUU mpeamera «XUMUs» JOMUHHUPYIOIIEe
3HaUYEHHE MPUOOPETAIOT TAKKE LIENIU U 33]1a4M, KaK:



amanrtanus OOydaloluXCsl K YCJIOBHSIM JIMHAMUYHO Pa3BUBAIOLIETOCS
MUpa, (OPMUPOBAHUE HWHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K
caM0o0Opa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOSATEIbHOMY  IPUHATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYAallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHECHHUEM;

dopMupoBaHne y O0OyYarOmMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETEHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUEHUE [JISl PA3JIMYHBIX BHUOB
NEeSTEIbHOCTH:  pEIIeHUs MpoOsieM, TIOWCKa, aHaiu3a U  00paboOTKu
uHpopMaIi, HEOOXOJUMBIX JUIsi TMPUOOPETEHUS ONbITa JEATEIbHOCTH,
KOTOpasi 3aHMMAaeT BaKHOE MECTO B MO3HAHWU XUMHH, a TaKXKe JJIsl OICHKHU C
MO3ULIUA 3KOJIOTHYECKOM O€30MacHOCTH XapakTepa BIIMSHHUS BEIIECTB U
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJIHYIO CPEY;

Pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00y4YarIMXCcs: CIOCOOHOCTH CaMOCTOSTENIbHO NPHOOPETATH
HOBBIC 3HAHUS 10 XMMHH B COOTBETCTBHUU C JKHU3HEHHBIMH TOTPEOHOCTSIMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTMH MJIs TIOMCKAa U
aHanu3a Yy4yeOHOW ¥ HAy4YHO-TIOMYJSIPHOM HMH(POpMAlUd XUMHYECKOTO
COJIepKaHus;

dbopMupoBaHHEe U pa3BUTHE Y OOYYAIONIUXCS ACCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAOIIOAATeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJIHUMBI, B YACTHOCTH, MpPH IUIAHUPOBAHUU W
POBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIHMTAHHE Yy OOydYaroImuxcsi YOEXKIEHHOCTH B T'yMaHUCTHUECKOMN
HANPABIEHHOCTH XMMHH, €€ BaXKHON pPOJM B PEUICHUH TIOOATBHBIX MPOOIeM
paIMoOHAaIBHOTO MPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
U COXpaHEHUS NPHUPOJHOTO PpAaBHOBECHUS, OCO3HAHUS HEOOXOAUMOCTHU
OEepeXHOr0 OTHOILIEHUS K TNpPHUpPOJE M CBOEMY 3J0pPOBbIO, a TakKke
MPUOOPETEHUST OTBITA HWCIIOIB30BAHUS TOJYYCHHBIX 3HAHWUW JUTSI TIPHHITHS
I'PAMOTHBIX PEIICHUH B CUTYAIUSIX, CBSI3aHHBIX C XHMHUYCCKUMU SIBJICHUSIMH.

B ydeOHOM mutane cpemHero oOmiero oOpa3oBaHUS MNPEAMET «XUMHUS»
0a30BOro YypOBHS BXOAWUT B COCTaB MpeaMeTHOM ob6mnactu «EctecTBeHHO-
Hay4HBIC TTPEAMETHD.

OO0miee yucao 4acoB, OTBEAEHHBIX JJISI M3YYEHUS XUMHUHU, Ha 0a30BOM
ypOBHE cpeaHero ooIiero oopazoBanusi, coctasisier 68 yacon: B 10 kiacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYYEHUSA
10 KJTACC
OPI'TAHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B IIOJIyYCHHUH HOBBIX BEIIECTB U MATEPHUAIOB. T€OpHs CTPOCHHSI OPraHUYECKUX
coenuHeHnd A. M. bytnepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(opMyJIbl OPraHUYECKHX BeIIECTB. I 'omMoorus, usomepus. XUMHUUECKasi CBS3b
B OPTaHUYECKUX COCIUHEHUIX — OJUHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenne 0  KilaccCUpUKALMM  OPraHUYECKUX  BELIECTB.
Homenknarypa opraHu4ecKuX COeIMHEHUN (crucTeMaTudeckas) U TpUBUaIbHbIE
Ha3BaHUs BXHEUILNX IIPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTANBHBIE METOABl M3YYEHHs BEIIECTB M KX IPEBPALICHUM:
O3HAaKOMJIEHUE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJIEJIMPOBAHME MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HaONIOJACHUE U
OIIMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB II0 IPEBPALIEHUI0 OPraHUYECKUX
BELIECTB [TPU HarpeBaHuu (IiaBjieHue, 0OYTIMBaHUE U TOPEHHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psAnx. MeraH u 3TaH —
IpocCTeiIlne MpeACTaBUTENN alKaHOB: (PU3NYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelEeHUs] U TOPEHMs), HaXOXKJIECHHWE B MPUPOJE, IMOIyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PSAN. DTUIEH U MPOIUIIEH
— NPOCTEUIINE MPEACTABUTENN AJIKEHOB: (PU3MUYECKUE U XUMUYECKUE CBOWMCTBA
(peakuuu TrUAPUPOBAaHUSA, TANOTCHUPOBAHUSA, THUIpAaTallMM, OKUCIEHUS W
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytaauen-1,3 u metunoyranuen-1,3: cTpoeHue, BaxKHEHIINe
XUMHYECKUE CBOMCTBaA (peakmus NOJIMMEPHU3aIIN). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN ps.
ALleTWIIEH — TPOCTEMIIMM TMpPEACTaBUTENbL aJKHMHOB: COCTaB, CTPOCHHE,
¢uznueckue M XMMHYECKHE  CBOMCTBAa  (peakiuu  TUJIPUPOBAHMS,
raJIOreHUPOBAHMUS, TUAPATALIUU, TOPEHUS ), IOTYyUYECHUE U TPUMEHEHUE.

Apenbl. ben3zoin: cocras, cTpoeHue, Gu3nueckue U XUMUYECKUE CBOWCTBA
(peakuuu TaJOr€HUpPOBAaHUS W HUTPOBAHMS), IOJIYYEHUE M TNPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, Quzuyeckue u XumudeckKue ceolucmea (peakyuu
2aN02EHUPOBAHUSA U HUMPOBAHUS), nojayueHue u npumeHnexue. TOKCHUHOCTD
apeHOB. I'eHeTHYecKas CBA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMISKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIVIEBOAOPOAOB. IIpuponaHBIN ra3 W MOIyTHBIE
He¢Tsaubie ra3pl. Hed1h u e€ mpoucxoxnenue. Crnocobsl nepepaboTku HeDTH:
[EPEroHKa, KPEKUHI (TEPMHUECKHUH, KaTaJuTHYECKHil), muponus. IIpogykrsl
nepepaboTku He(pTH, HMX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KaMeHHbI1 yrojib 1 NpoayKThl €ro nepepaboTKy.

DKCnepruMEeHTAIbHBIE METOAbl HW3Y4YEHHs BEIIECTB U WX MPEBPALCHUN:
O3HAaKOMJIEHWE C OO0pa3luaMy IUIAaCTMACC, KayuyyKOB M PE3UHBI, KOJUICKIIHH
«Hedptp» u  «Yromp», MOJEIUPOBAHHE MOJEKYJ YIJIEBOAOPOJIOB U
raJIOT€HONPON3BOIHBIX, IPOBEICHUE NPAKTUYECKOW palboThl: MOJIy4YEHUE
ATUJICHA U U3YyYECHUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Boluucienuss 1mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM IPOAYKTAa PEAKUUU I10 H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakiun).

Kucaopoacoaepxxamme opranudeckune coeJUHEHNS

IIpenenbHblE ONHOATOMHBIE CHHMPTHI. METAaHOJA W 3TaHOJ: CTPOCHME,
¢uznyeckue U XUMHUYECKHME CBOWCTBA (pEakUuu C AKTUBHBIMH MeETalljlaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOOOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MEeTaHOa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHoroatoMHble CHUPTHL. ODTWICHIVIMKOJIb W [JIMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO IIETOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl Peakiysi Ha MHOTOaTOMHbIE CUPTHI). JlelicTBue Ha
opraHusM uenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@DeHoJI: CTPOCHHUE MOJEKYJbl, (PU3NYECKHME M XUMUYECKHE CBOWCTBA.
TokcuuHocTh (penona. [lpumenenne GpeHona.

Anpperunpl U kemowuvi. DPOpMANBIAETH, AaUETANBAETUI: CTPOEHUE,
¢uznyeckue U XMMUYECKUE CBOMCTBA (PEaKIMN OKUCICHUS U BOCCTAHOBJICHMUS,
KaueCTBEHHbIE PEAKIUH), TOJTYyUYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHasl KHCJIOTBI: CTpOEHHUE, PU3NUECKIEe U XUMUYECKHE CBONCTBA (CBOMCTRA,
oOmue [y Kjacca KHUCIOT, peakius dTepuduKaiuu), T[OJyuYeHue W
npumeHeHue. CTeapuHOBasi U OJIEMHOBASI KUCIOTHI KaK MPEJICTABUTENN BBICIIUX



KapOOHOBBIX KHUCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, HUX
MOIOIIIEE IEUCTBHE.

Cnoxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxHbiX 3pupoB. Kupel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus YrieBogoB (MOHO-, HH- H
noyMcaxapuibl). [Joko3a — mpocTeuid  MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (B3aUMOJICHCTBHUE C
ruapokcuom Meau(Il), okucaenre aMmmMuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAX0XK/ICHHE B MPUPOJIE, TPUMEHEHUE,
ounonorunyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupoHbie monumepsl. CTpoeHUE KpaxMmana u
HEeJUTI0NI03bl.  PU3NYECKHe M XMMHYECKHE CBOMCTBAa Kpaxmaia (THIpOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUSI BEIIECTB M UX IPEBPAIICHUI:
MIPOBE/ICHNE, HAOIIOICHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIUPTOB (OKHCICHUE 3TaHOJIA
okcugoMm Mmeau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJICUCTBHE TIIUIIEPUHA C
rugapokcugom Mmenu(Il)), anpaernnoB (OKuUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) u rumpoxcumom menu(Il), BlaumopelcTBue Kpaxmaia ¢
MOJIOM), TIPOBEACHHE MPAKTUYECKONW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3anaum.

Boluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJINYECTBAa HCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEaKIUH IO H3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WJIU IMPOJYKTOB
peakun).

A3oTcoaeprkanme OpraHu4eckKue COeIMHEHHUS.

AMHWHOKUCIIOTBI ~ Kak  aM(oOTepHble  OpPraHUYECKUE  COCIUHEHUSI.
duznveckue U XMMHYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMEpe TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCHOT. [lenTuabl.

benku kak npupoaHbIe BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuunas,
BTOpUYHAsI M TPETUYHAsI CTPYKTypa OelkoB. XUMHYECKHE CBOMCTBA OCIKOB:
TUPOJIN3, ICHATypallusl, KaYeCTBEHHBIC PEaKIIUU Ha OCIIKH.

OKCIEpUMEHTAIbHbIE METOAbl M3YUYEHHUsI BEIIECTB W UX IPEBPAILICHUIL:
HaOJIIOZICHUE M ONMHUCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCKOB
MIPU HArpEBaHUM, IIBETHHIE PEAKITUN OCIIKOB.

BricokoMoieKyJIsIpHbIE COeIUHEHUS



OcCHOBHBIC TIOHATHS XHMHH  BBICOKOMOJIEKYJISIPHBIX  COCIUHCHHIA:
MOHOMED, TIOJIUMEpP, CTPYKTYpHOE 3BEHO, CTCICHb IMOJIMMEPU3AIUH, CPEHHSSI
MoJieKyJisipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYIISIPHBIX
COEIMHEHUI — TTOJIMMEPHU3ALIMS U MOJTUKOHACHCAITHS.

DOKCHepUMEHTAIbHBIE METOABl M3YUYCHHUS BEIIECTB M WX MPEBPAIICHUN:
O3HAKOMJIEHHE C oOpasmaMu TPUPOJHBIX ¥ HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYEHUH OPraHUYEeCKOM
xumun B 10 KJacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIuX
€CTECTBEHHO-HAYUYHBIX TOHITHH, TaK W TIOHATHH, SBIISIONIMXCS CUCTEMHBIMHU
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOmue ecTeCTBEHHO-HAyUYHbIE TIOHSATHA: SIBJIICHHE, HAy4YHBIM (DaKT,
TUI0TE3a, 3aKOH, TEOPHs, aHaIu3, CHUHTE3, KiIacCHU(UKAIUs, MMePUOINIHOCTD,
HaOIII0/IeHUE, U3MEPEHNE, IKCTIEPUMEHT, MOACITUPOBAHNE.

@dwuzuka: wMartepusi, OHEprusi, Macca, aToM, OJEKTPOH, MOJIEKya,
ASHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENO, O0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, ouocdepa, o0OMEH BEIIECTB B OpraHuU3Me,
doTOCHHTE3, OMOJOTUYECKH AKTHUBHBIE BemiecTBa (OCTKH, YTIICBOJBI, JKHPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE TIOPOJIbI, TMOJE3HbIE HNCKOMAeMBbIE,
TOTUIUBO, PECYPCHI.

TexHONOTHSA: THUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATBHOTO IHTAHUSA,
MOIOIIIME CPEICTBA, JICKAPCTBCHHBIC W KOCMETUYECKHE TMpenaparsl, MaTepHaIbl
U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMUMHH

XUMUYECKHN 3JeMEHT. ATOM. SIpo aTroma, H30TOMNblL. JIEKTPOHHAs
000J109Ka. DHEPreTUUECKUE YPOBHHU, TIOAYPOBHU. ATOMHBIC OpOUTaH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH paclpeesieHUsl AIEKTPOHOB O OpOUTAJIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[lepuomnueckuit 3akoH u llepuoamyeckas cucTeMa XUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H



Ilepnommueckor cucteMsl xumudeckux anemeHToB J[. M. Menneneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMHU MPOCTBIX U CJIOKHBIX
BEILIECTB M0 TpyNIlaM M MNEpHOJaM. 3HAYEHUE MEPHOJINYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

Crpoenue BeliecTBa. XHMMHUYECKasl CBSI3b. BHABI XUMHYECKOW CBS3U
(xoBaJieHTHAsl HEMOJSIpHAs U TOJIAPHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOH CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenp oxkucieHus. FIOHbI: KATHOHBI U aHUOHBI.

BemecTtBa MONEKYISIPHOTO M HEMOJEKYJSPHOTO CTPOCHHS. 3aKOH
IIOCTOSTHCTBA  COCTaBa  BELIECTBA. [HUIBI  KPUCTALIMYECKUX  PELIETOK.
3aBUCUMOCTB CBOMCTBA BELIECTB OT THUIIA KPUCTAIIMYECKON PEIETKH.

[lonaTtne o nucnepcHbIX cucremax. MICTUHHBIE M KOJTIOMAHBIE PACTBOPBI.
MaccoBas 10Jis1 BEIECTBA B pacTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['eHeTHuecKkas CBA3b HEOPraHUYECKUX BELIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass peakuus. Kiaccudukanuss XUMHUYECKMX peakuud B
HEOPraHMYE€CKOW M OPraHMYeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUH PU XUMUUECKUX PEAKLIHIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha
COCTOsIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [larense.

OnekTpoiutuueckas aucconuanus. CUIbHBIE U CJIa0ble JJICKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCIAs, HEUTpaJbHAs, IIEIOYHAS.

OKHCIIUTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIEpUMEHTANBHBIE METOAbl M3YYEHHs BEIIECTB M WX IPEBPALICHUM:
neMoHcTpauus tabmui «lleproguyeckas cuctemMa XMMHYECKUX 3ieMeHToB [l.
N. MenaeneeBay, n3ydeHrue Mojielield KpUCTANIMUECKUX PEIIETOK, HAOII0ICHHUE
¥ ONHCAHHME JIEMOHCTPAlMOHHBIX M JIaOOPATOPHBIX OMBITOB (pa3yioKeHue
IIEPOKCHIA BOAOPOAA B MNPHUCYTCTBUU KaTaau3aTopa, OIPEACIICHUE CpEemsbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO HWHIUKATOPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKOU paboThl «BiusiHue pa3iuYHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUECKON pEeaKIINm».

Pacuérnblie 3anaumn.



Pacuétsl 1O ypaBHEHUAM XHUMHYECKHUX pEaklHii, B TOM 4YHUCIE
TEPMOXUMUYECKUE PACUETHI, pacU€Thl C UCIOIH30BAHUEM TMOHSATHUSI «MaccOBast
JIOJISI BELIECTBAY.

Heoprannueckasi xumus

Hemerammer. Ilomoxenne HemeramnoB B Ilepuomndeckoin cucreme
xumMudeckux 3meMeHToB JI. . MenaeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXKHEUIINX HEMETAIIOB (TaJIOT€HOB, CEphI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCJUHEHHH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIIIMX HEMETAUIOB U X COECTUHEHUIA.

Mertamnsl. [lonoxenue metamuios B [lepuognyueckoit cucteMe XUMHUYECKUX
anemeHtoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOECHHS 3JIEKTPOHHBIX
000104eK aTOMOB MeTauioB. O01me Ppuznueckrue cBoicTBa MeTaioB. CriaBsl
METAJUIOB. DJIEKTPOXUMHUYECKUAN PSAT HANIPSIKEHUN METaJUIOB.

XUMHYECKUE CBOMCTBA BAKHEHIINX METAUIOB (HATpWil, KaJaui, KaJablIWi,
MarHui, aIfOMUHUH, IIMHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUH.

OO6mume crnocoObl Moy4eHus: MeTaiuioB. [IpumeHeHue MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M UX IPEBPAIICHUIL:
U3y4YeHHUE KOJUIEKINU «MeTasuibl U CIUTaBbD», 00pa3lioB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTANILHBIX 3a/a4, HaOIIOJCHUE M OMHCAHHWE JEMOHCTPAIMOHHBIX U
Ja00OpaTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  ATIOMUHUSA C
pacTBOpaMM KHUCJIOT M IIeJIoYel, KauyeCTBEHHbIE pEaKlIMM Ha KaTHUOHBI
METaJIJIOB).

Pacuérnble 3anaumn.

Pacuétsl Macchl BeniecTBa uin 00bEMa ra3oB MO0 U3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacce WM 00bEMY OJHOTO M3 YUYaCTBYIOIIUX B PEaKI[MU BEIIECTB,
pacuy€tsl mMacchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIU
OJIHO U3 BEILIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

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

[IpeacraBnennss o0 OOMMUX HAYYHBIX MPUHIUANAX MTPOMBIITUICHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.



UenoBek B MHpE BEIIECTB MU MATEPUAJIOB: BaKHEHIIUE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl 1l AIEKTPOHUKH, HAHOMATEpUallbl, OPraHUYECKHE U MUHEPAJIBHBIC
yA0OpeHus.

Xumusa U 3I0pOBhE YEIOBEKA: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBWiIa OE30MAaCHOTO HWCIIOJIL30BAHUS IPENapaToB OBITOBOM
XUMHUHU B TOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXnpeaMETHBIX CBsI3e Mpu  HM3ydeHUH oOmed wu
HEOpPraHM4eCcKo XuMHUM B 11 Kjacce OCyIIECTBISIETCA YE€pe3 HCIIOJIb30BAHUE
Kak OOIIMX €CTEeCTBEHHO-HAYUHBIX MOHSITUH, TaK W TMOHITHUH, SBISIOMIMXCS
CUCTEMHBIMU I OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccuuKaius, MNEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIEIUPOBaHUE, U3BMEPECHUE, SIBJICHUE.

®dusuKa: Marepus, YHEPrus, Macca, aTom, SJIECKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPAaJAUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKHI YPOBECHb,
BEIIECTBO, TEJI0, OO0BEM, arperaTHOe COCTOSIHHME BEIIECTBA, (PU3MUECKHE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTD.

buonorusa: kinerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE TIOPOJIbI, TMOJE3HbIE HNCKOMAeMBbIE,
TOIJIMBO, PECYPCHI.

TexHonorus: XUMUYeCcKas MPOMBIIIJIEHHOCTb, METAJLTyprusl,
MIPOU3BOJICTBO CTPOUTEIIHHBIX MaTepUasoB, CEJIbCKOXO03SICTBEHHOE
IPOU3BO/ICTBO, MUIIEBast MPOMBIIIJIEHHOCTb, bapmarneBTHYECKaS
POMBIIIJIEHHOCTh, MPOWU3BOACTBO KOCMETUYECKUX MpenapaToB, MPOU3BOJICTBO
KOHCTPYKITMOHHBIX MaTepuasoB, AIIEKTPOHHAS MPOMBIIIJIEHHOCTb,
HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIET'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHUS
O0OyYarommMMHUCss TPOrpaMM CpPEIHETro oO0Iero oOpa3oBaHusS (JIMYHOCTHBIM,
METanpeaIMEeTHbIM W TpeaMeTHbIM). HayyHo-MeTonu4eckoil OCHOBOW is
pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MIPOTPAMM CPEAHETO OOILEro
oOpa30BaHMUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTcTBUMM C CHCTEMHO-JEATEIHHOCTHBIM MOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSA MpEAMETa «XUMHS» Ha YPOBHE CPEIHEro
o0u1ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISAIOLINUE:

OCO3HaHUE OOYYAIOIIMMUCA POCCUHMCKOM Tpa)XIaHCKOW HWIECHTHUYHOCTU —
TOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIETICHHIO;

HAJIMYUEe MOTHBAILMU K 00yYEHHIO;

[[EJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHX YOCXKIEHUN ITUYHOCTH Ha
OCHOBE KJIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TpaJuluil 0a30BOW HayKu
XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJACTBOBATHCS B CBOECH
JESTeNIbHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMH, MPUCYIIIUMU [ETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYUE TPABOCO3HAHMSI DKOJOTMYECKOW KYJIbTYpPhl U CIIOCOOHOCTH
CTaBUTh LIEJTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUs JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW W BOCTIHTATEIHHON [EATEIHHOCTH B COOTBETCTBUH C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSAMU U UealaMU POCCUIICKOTO IPaskJaHCKOTO O0IIeCTBa, MPUHITHIMU B
oOliecTBe HOPMaMH U MPaBUIIAMU MOBEACHUSI, CIIOCOOCTBYIOIIMMHU IpoLieccaM
CaMOIIO3HAHUS, CaMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromMXxcs.

JIMYHOCTHBIE pPE3YyJbTaThl OCBOCHUSA TMpeAMETa «XUMHUS» OTPaKaroT
c(OPMUPOBAHHOCTH OIbITA MO3HABATEIFHOW M TNPAKTUYECKOW NEATEIbHOCTHU
00ydaromuxcst 0 peaan3alii IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIe
B YaCTH:

1) rpaskaaHCKOTr0 BOCIMTAHMSA



OCO3HaHMsSI  OOy4YalOIIUMHUCS CBOMX  KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M IpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKON [EATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MIO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUAOB YUCOHOU AESTEIBHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

IIECHHOCTHOTO OTHOILIECHHS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEeAUI0
OTEYECTBEHHOW XUMUH;

yBaXXEHUSI K IMPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUUYECKOTO
MPUMEHEHUSI XUMUU, OCO3HAHUS TOTO, YTO JIOCTHUXKEHUSI HAYKU €CTh pe3yJibTaT
JUTMTEIBHBIX HAOJIOJICHUH, KPOMOTIUBBIX SKCIEPUMEHTAIbHBIX ITOMCKOB,
MMOCTOSIHHOTO TPyAa YUYEHBIX U PAKTUKOB;

MHTEpEca U TMO3HABATEJIbHBIX MOTHBOB B TOJYYEHHU M TOCIEAYIOIIEM
aHanu3ze uHGOpPMAIIMM O  TEPEAOBBIX  JIOCTIXKCHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallud, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSCh HA MOPAJIBHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEACHUE U MOCTYNKU CBOMX TOBApHUILEH C
MO3UILINII HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUNA ITHX
MOCTYTKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEeH 370poBOro © Oe3omacHoro oOpa3a >KHU3HHU,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXWYECKOMY 37I0POBBIO;

coOMIoieHNsl TpaBmil OE€30MacHOro OOpallleHus] C BEIIeCTBaMU B OBITY,
ITIOBCEIHEBHOM KU3HU U B TPYAOBOU JAEATEIBHOCTH;

MOHUMAHMS IIEHHOCTH TMPaBUJI HWHIUBUAYAIBHOTO U KOJUICKTUBHOTO
0€30macHOr0 TOBEJCHUSI B CUTYyaIlUsAX, YTPOKAIOIIMX 3I0POBBI0O W IKU3HH
JIIOJIEH;

OCO3HAaHMSI  TOCIHEACTBHUM U  HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynotpe0beHus aKoroJisi, HAPKOTUKOB, KypEeHHUS );



5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETGHTHOCTH B  Y4€OHO-HCCIICOBATEIHCKON
NEATEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM HM JPYIMX BHUIAX
JESATEILHOCTH;

YCTaHOBKM Ha AaKTUBHOE YyYacCTHE B PEIICHUM MPAKTUYECKUX 3a/aad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY H3YUYCHHIO MPOdecCHil pa3IuyHOro pojaa, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBOXEHUS K Tpyay, JIOAIM TpyJa MW pe3ysbTaTaM TpYyAOBOH
NeATEIIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUAYaJIbHOW TPaeKTOPUU
oOpazoBanusi, Oyayuieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
1 IOTpeOHOCTEH 0011IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU I1€J€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MJIE;

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

OCO3HaHMSI HEOOXOIUMOCTH HCMOJB30BAHUS JOCTIKCHUN XUMUU IS
pelIeHUs BOIPOCOB PAllMOHAIBHOTO IPUPOJOTNOJIb30BAHHS;

AKTUBHOTO HEINPHUATUS JEUCTBUN, NPUHOCAIIMX Bped OKpPYKaOUIEH
IPUPOAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIAT UX;

HaJIMYus Pa3BUTOTO  SKOJIOTMYECKOTO  MBINUICHUS, 9SKOJIOTHYECKOU
KYJbTYpPbl, OIbITA JIEITEIBHOCTH ASKOJOTHMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOU
MPaKTUKE, CIOCOOHOCTHM W YMEHUS aKTHUBHO MPOTUBOCTOATH WJICOJIOTUU
xemodoouu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHMS CHenu(PUKM XUMHUM KaK HayKH, OCO3HaHUs €€ poju B
dbopMUPOBAHUU PAIMOHATIEHOIO HAYYHOTO MBIIUICHUS, CO3JIJaHUM IIEJIOCTHOTO
MIPEACTABICHUS 00 OKPY’KAIOIIEM MHPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHM MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;



yOSXKIAEHHOCTH B 0CO00OM 3HAYMMOCTH XHUMHHU JJS COBPEMEHHOU
IUBUJIM3AIUN: B €€ TYMaHUCTHUECKOW HaIlPaBICHHOCTH M BaXXHOW pONHU B
CO3aHMHM HOBOM 0a3bl MaTepUANbHOW KYyJNbTYpBl, PEHICHUU TI00aJIBHBIX
npo0JeM yCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI, YHEPreTUUYECKOM,
MUIIEBOH M DIKOJOTUYECKOM O€30MacHOCTH, B Pa3BUTUU  METUIMHBI,
00ecCrnevYeHn YCIOBUN YCIEIIHOTO TPpyAa M AKOJIOTUYECKH KOM(DOPTHOM KU3HU
Ka)JIOTO 4JIeHa O0IIEeCTBa;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTH: IOHUMAaHMS CYIIHOCTH METOJIOB
MO3HAHUS, HUCIHOJB3YyeMbIX B  ©CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIONIb30BaTh TOJy4YaeMmble 3HAHUS IS aHajdu3a W OOBSCHEHHS SBICHUN
OKpPY)KAIOIIeT0 MHpa U TMPOUCXOMANIMX B HEM H3MEHEHUH, YMEHHS [enaTh
00OCHOBaHHbIE 3aKJIIOYEHHS Ha OCHOBE HAyuyHBIX (AKTOB M HMMEIOIIMXCS
JaHHBIX C LENbIO MOJTYYEHHSI JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUSA IS
pelIeHus mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTM K HENPEPbIBHOMY O0Opa3oBaHUIO U
caMO00pa30BaHUIO, K aKTMBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUUA MO XHMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

WHTEpeca K  OCOOEHHOCTAM  TpyAa B pasmuyHbIX  cdepax

npoecCuOHaNbHOM NESITEIbHOCTH.
METAINNPEAMETHBIE PE3YJIbTATbDI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHSI YYEOHOTO MpenMera «XUMHsD)
Ha YpOBHE CpPEIHEro o0uiero o0pa3oBaHus BKIKOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHMUS ~ MHUPOBO33PEHUA  OOyYAIOUTUXCS
MEXAUCIIUTUIMHAPHBIC (MEeXTpeIMEeTHBIC) oOIIIeHayYHbIe MOHSTHS,
OTpakarllye IeIOCTHOCTh HAy4YHON KapTUHBI MUpPA U CIEeUU(UKY METOIOB
MO3HAHMSI, WCIOJB3yEeMbIX B €CTECTBEHHBIX HayKaxX (MarTepusi, BEIIECTBO,
SHEPTHUs, SBJICHUE, TPOIECC, CUCTeMa, HAy4YHBIM (haKT, MPUHIIUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOINIOJIEHUE, H3MEpEeHHE,
AKCIEPUMEHT U JIPYTHUE);

YHHUBEpCaTbHBIE ydeOHbIe JICUCTBHS (To3HaBaTeIbHBIE,
KOMMYHUKATHBHBIC, PpETYyJIATHBHBIC), oOecmeunBarone (HOpMUPOBAHHE
(GyHKIIMOHATBHOM TPAMOTHOCTH M COLUATTLHON KOMIIETEHITUN 00YJarOITNXCS,

CIIOCOOHOCTH 00yJaroIuxcs UCIIOJIB30BATh OCBOCHHBIC
MEXIUCITUIUIMHAPHBIC, MHPOBO33pEHUYCCKUE 3HAHWS W  YHHUBEPCAJIbHBIC
ydeOHbIe ICHCTBHS B MO3HABATEIHHON M COIUATBHOMN MPAKTUKE.



MeranpenMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y4EOHBIMU  TO3HABATEIIBHBIMU, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMHU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
AedCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEATh ILENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTH PE3YJbTaThl JEATCIBHOCTH C MOCTaBJICHHBIMHU
LEJISIMU,

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUUN MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATH UX B3aMMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIONINE MOHATHS JJ1s1 OOBICHEHUS OTJACIbHBIX (PAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS WM KPUTEpUHM JUIs KiIacCU(UKAIUM BEIIECTB U
XUMHUYECKUX PEaKIUi;

YCTAHABJIMBATh IPUUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY HM3y4yaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PpACCYXKIEHUsI (MHIAYKTUBHbBIC, IACAYKTUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pPacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOBI M 3aKIFOUCHUS,

NPUMEHATH B  MPOIIECCe TMO3HAHUSA, HCIOJb3YEMbIE B  XUMHUHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIENM, NPeoOpa3oBBIBATh  MOJCIbHBIC
MpEJCTAaBICHUS] — XUMHUYECKUW 3HAK (CHMBOJI) DJJIEMEHTA, XHMHUYEcKas
dbopmysia, ypaBHEHHE XHMHYCCKOW PEAKIHH — TMPH PEIICHUH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, NMPUMEHITh HAa3BAaHHBIE MOJICJIbHBIC
MIPEJCTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YUaeMbIX BEILECTB
Y XUMUYECKUX PEAKLINM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuii;

dbopmynupoBaTh 1€MW 3aJayd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MOCTABJICHHBIE M CAMOCTOSITEILHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI IS (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CY>KICHUI;

BJIaJICTh HaBBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX OKCIEPUMEHTOB, COBEPILICHCTBOBATH YMEHHS HAOMIOIaTh 3a



XOJIOM  IMpoliecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro  pe3yJibTar,
dopMynupoBath 0000IIEHHS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yIbTaTOB UCCIEAOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

NpUOOpeTaTh OMBIT YUYEHHYECKOW MCCIEIOBATENbCKOM M MPOEKTHOU
TS TeNIbHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIEHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/lad, MPUMEHEHHIO pPa3IHUYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ unpopmanueii:

OPHUEHTHPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPoOpMaAIuu (Hay4dHO-
MOMyJIsIpHAsE JINTEpaTypa XUMHUYECKOTO COJACpKAHMs, CIPaBOYHBIE MOCOOUS,
pecypcbl HTepHEeTa), aHaIM3UpOBaTh HHPOPMALUIO Pa3IMUHBIX BUJOB U (HOpM
OpEICTaBICHUsA,  KPUTHUECKM  OLIEHMBaTb €€  JIOCTOBEPHOCTb U
HEMIPOTUBOPEUNBOCTD;

(dbopMyIHMpOBAThH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI TIPU MOUCKE U
otOope wuHpOpMaIMU, HEOOXOAMMOW I BBINOJHEHUS Y4YeOHBIX 3aaau
OIPEACIIEHHOTO THUIIA;

OpUoOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANbHYIO (OpMy TpeAcTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAyUYHbIM $3bIK B KAauecTBE CpelAcTBa Mpu padboTe ¢
XUMUYECKON HWH(OpMaIuen: NpUMEHITh MEXIpeAMEeTHbIe (pu3nyeckue u
MaTreMaTU4ecKhe) 3HaKu W CHMBOJIbI,  (opmyJibl, abOpeBUaTyphl,
HOMEHKJIATYpY;

UCIIOJb30BaTh M MPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HarJIsAHOCTH.

OBiageHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1eHCTBUSIMM:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYyX JaeMOil TeMbl B XOJ€ Auayiora
W/WIHA TUCKYCCHH, BBICKAa3bIBaTh HJIEH, (OPMYIHMPOBATH CBOW MPEITIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIATh C MPE3EHTAIMe pe3yNbTaTOB MO3HABATEIBLHON JIEATENbHOCTH,
MOJlyYEHHBIX CAMOCTOSITEIbHO WMJIM COBMECTHO CO CBEPCTHHKAMH TPHU
BHIMIOJTHEHUH XUMHUYECKOTO OKCIIEPUMEHTa, TMPaKTUYeCKoW paboThl 10
MCCJIEIOBAaHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peau3allui Y4eOHOTro MPOeKTa U
(opMyIMpPOBATH BBIBOJIBI MO pE3yJIbTaTaM MPOBEAEHHBIX MCCIIEIOBAHUMN MyTEM
COTJIACOBaHUS MO3UILMMA B X0/1€ 00CYKIAeHHUSI U 00OMEHAa MHEHUSIMHU.

OBjaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:



CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO I03HABATENIbHYIO
JesITeIbHOCTb, ONpeAessas e€ LeNu W 3aJaud, KOHTPOJUpOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IMpEIaraeéMblii alropuTM JACUCTBUI Ipu
BBINIOJIHEHUH Y4YeOHBIX M HCCIIEHOBATEIIbCKUX 3a/ad, BBIOMpaTh Hambosee
s deKkTuBHBIN cOcO0 UX pemieHus ¢ y4€TOM MOJTY4YEHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIUAX;

OCYWIECTBIIATh ~ CAMOKOHTPOJb CBOCH  JEATENPHOCTH Ha  OCHOBE
camMoaHaJIn3a U CaMOOICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTPaXKAIOT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUA O XHUMHYECKOH COCTaBISAIONIEH
€CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA, POJM XHMHUU B TO3HAHUU SIBJICHUU
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOJUMOW ISl PEIICHUS MPAKTHYECKUX
3a/1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHHS K CBOEMY 3I0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOM XUMHYECKMX 3HAHHUM, KOTOpAas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKUA DJIIEMEHT, aTOM, OJJIEKTPOHHAs
o0ooyka aTroma, MOJIEKYyJia, BaJCHTHOCTb, JJIEKTPOOTPUIIATEIHLHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U COKpalléHHas),
MOJb, MOJSIpHas Macca, MOJSPHBIM  00bEM,  YrIEpOIHBIA  CKEJET,
GbyHKIMOHATMBHAS TPYIMa, pajuKan, H30MEpPHs, U30MEPbl, TOMOJOTUYECKUN
psAll, TOMOJIOTH, YTJIEBOJIOPOJbI, KUCJIOPOA W a30TCOJEpXkALIUE COCIUHECHMUS,
MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSIUHEHHUS);
TEOPHUH U 3aKOHBI (TEOpHUs CTPOCHUS OpraHndeckux BemiectB A. M. byTieposa,
3aKOH COXPAHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN S3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKAlM€e B OCHOBE MOHHUMAHUS
MPUYMHHOCTA ¥ CUCTEMHOCTH XHUMHYECKUX SIBIICHUU, (PAKTOIOTHIECCKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJy4YEHHWU W OE€30MaCHOM HCMOJIb30BAHUU
BOKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUUECKON JEATEIIbHOCTH
YeJI0BEKA;



c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MMPU3HAKHU TIOHSITHH,
YCTAaHABIMBATh WX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIME IOHSITHUS
IIPU OMMCAHWUU COCTaBa, CTPOSHUSI M MPEBpAIllCHUH OPraHUYEeCKUX COCTMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY IS
COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOH, COKpAIIEHHOM)
dbopMyaT OpPraHMYECKMX BEIIECTB M YPABHEHUH XHUMHYECKUX PpEaKIIHi,
W3TOTaBJIMBATh MOJICTH MOJICKYJI OPraHUYECKUX BEIIECTB JJISI HIUTFOCTPAIIUU MX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTAHABIMBATh NMPHUHAJIJICKHOCTh N3YyUCHHBIX
OPTraHWYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OINPEACICHHOMY
KJIacCy/Tpynme COeAUHEHUM (yIrJIeBOAOPOAbI, KHUCIOPOA M a30TCOAEpKalllHe
COCIMHEHHUS, BBICOKOMOJICKYJIIPHbIE COCIMHEHHS), JaBaTb WM Ha3BaHHS TIIO
cuctematudeckor HoMmeHkiarype (IUPAC), a Takke IpUBOAUTH TPHUBHAIBHBIC
Ha3BaHUS OTAEIBHBIX OPTAaHMYECKHX BEIIECTB (ITHJICH, MPOMHUIICH, alleTHUJICH,
STUJICHTIUKOJb, TIUIEPUH, (GeHOII, (hopManbaern, areTanbIeTH I, MypaBbHASL
KHCJIOTa, YKCYyCHasi KHCJIOTa, OJICMHOBAasi KHUCIJIOTa, CTEapUHOBAasi KHUCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJIIi0JI03a, TIIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEICIATh BHUAbI XUMHUUYECKON CBS3U B
OpPTaHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCT, YMCHHSI TPUMEHSATH TOJOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BbytiepoBa s oOBSICHEHUS 3aBHCHUMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHCHHUS MAacCChI
BEIIICCTB;

c(OPMHPOBAHHOCT, YMEHHMHA XapaKTepu30BaTh COCTaB, CTPOCHHE,
du3HYeCKe U XMMHYECKUE CBOMCTBA TUITMYHBIX MPEICTABUTENICH Pa3TMYHBIX
KJIACCOB OPTaHMYECKHMX BEIIECTB (METaH, 3TaH, STUJICH, IIPOIMMICH, alleTHIICH,
Oyramuen-1,3, metunOyraaueH-1,3, 6€H301, METaHOJ, TAHOJI, ATUICHTJIMKOJb,
TIIAIepyH, (EHOJI, alleTalbICTH I, MypaBbUHAS U YKCyCHasl KUCIOTHI, TIIOK03a,
KpaxMall,  I[eJUTI0j03a, aMHUHOYKCYyCHasi  KHUCJIOTa),  WJUIIOCTPUPOBATH
ITCHETHYECKYI0 CBSI3b  MEXKJIy HUMH YPaBHEHUSMH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hopMHUPOBAHHOCTH yMEHUS XapaKTepru30BaTh HCTOYHHKH
YTJIEBOJIOPOJTHOTO ChIpbs (HE(PTh, HPUPOIHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepadOTKH U MPAKTHICCKOE MPUMEHEHHE MMPOTYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUM TMPOBOJWTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOIHMYECTBA UCXOHOTO BEIIECTBA WIIM TIPOIYKTa
pEeaKIMy 1O W3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HMCXOIHBIX
BEILIECTB MJIM MPOIYKTOB PEAKIIUN);



c(hOpMHPOBAHHOCTh YMEHHMI BIAJCTh CHUCTEMOW 3HAHWUW 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUSI, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIECCTB
U XHMHUYECKHX  sIBIeHUH  (HaOmioJleHWe, M3MEpEHue, OIKCIEPUMEHT,
MOJICIMPOBAHMUE), HCMOJb30BaTh CHUCTEMHBbIE XHUMHUYECKUE 3HAHUS IS
MPUHATUS PEUICHUM B KOHKPETHBIX J>KU3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX MPUMEHEHUEM,;

chOpMHPOBAHHOCT, ~ YMEHMHM  COOJIO/IaTh  TpaBWjia  IMOJIb30BAHUSA
XUMHUYECKON TOCyZ0oi U JabopaTOpHBIM OOOpYyJOBaHUEM, a TaKKe IpaBuia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
Ja00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh yYMEHUW IUIAHUPOBATh M BBINOJIHATH XUMUYECKUI
AKCIEPUMEHT (MPEBpAILCHHUS] OpPraHMYECKUX BEIIECTB IMPU HArPEBaHUM,
NOJIYYEHHUE OJTUIEHA M U3YYEHHE €ro CBOWCTB, KA4ECTBEHHBIC pPEaKIIUH
OpPraHUYeCKUX BEILECTB, JCHATypalus OCIKOB MpPU HArpeBaHUU, IIBETHHIC
peakuuu OEIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYJAOBaHUEM, IPENCTABIATH
pe3yibTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyJIMpOBaTh BBIBOJBI HAa OCHOBE JTUX
pE3yIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHN KPUTUUECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(bOpMAINIO, TIOJYYaeMyl) M3 Pa3HBIX HCTOYHHUKOB (CpPEICTBA MAaCCOBOMA
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBHJIa  DKOJOTHUYECKHU
LEJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYJIOBOM JAEATENIBHOCTH B LEIAX
COXpaHEHUsI CBOETO 370POBbS M OKPYXarOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA >KUBBIE OPTaHU3MbI ONPENEIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoObl
YMEHBIIICHUS U TPEIOTBPALEHUS HX BPEIHOTO BO3JICUCTBUS HAa OpPraHU3M
YeJI0BEKa;

JUIsl 00YUaAKOIIUXCSI C OTPAaHUUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CIICTIBIX U CIHAOOBUAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpalins ngna  3anucu
XUMUYECKUX (OPMYII.

11 KUIIACC



[IpenMeTHble pe3ynbTaThl OCBOEHHUs Kypca «OOIas U HeopraHuyeckas
XUMUSD» OTPaXkKakoT:

c(hOPMHUPOBAHHOCTh TNPEACTABICHUM: O XUMHUYECKOW COCTaBIISAIOIIECH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XWMHUM B TIO3HAHUHW SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIICHUS ¥ KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOM TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHICCKUX
3a71a4 ¥ SKOJIOTMYECKHU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370pPOBBIO H
IIPUPOJTHOM CpEIIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraoIye MOHATHS (XMMHUYECKHH 3JI€MEHT, aTOM, M30ToII, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEICHb OKHCJICHUS, XUMUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAs, METAJUIMUECKasi, BOJIOPOJIHAS ), KPUCTAIUIMYECKAs
pPEUIETKA, TUIBI XUMUYECKAX PEAKLIHM, pACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
BJIEKTPOJINTUYECKASL JHUCCOIMALINS, OKHCIUTEIb, BOCCTAHOBHUTEIL, CKOPOCTh
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON Auccoruranuu, nepuoandyeckuii 3akod . 1. Menneneesa,
3aKOH COXPAaHEHUS MAacCChl BEIIECTB, 3aKOH COXPAaHECHUS W MPEBPAIICHUS
SHEPrUM MPU XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUHN S3bIK
XMMHHM, MHUPOBO33PCHUECKHE 3HAHMS, JIEKAINM€e B OCHOBE IMOHMMAaHMUS
NPUIMHHOCTA M CHCTEMHOCTH XHMHYECKHUX SBJICHHUM, (HaKTOJIOTHICCKHE
CBEJICHUS O CBOMCTBAax, COCTaBe, MOJYYECHHH W OC30MaCHOM HCIIOJb30BAHUH
BOKHEHUIIIMX HEOPTaHUYCCKHUX BEIICCTB B OBITY M MPAKTUUYCCKOU JEATCIBHOCTH
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUMN BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHSATUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUSA
P OMMCAHWH HEOPTraHMYECKUX BEIIECTB U UX MPEBPAIICHHUIM;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMUUECKYI0 CUMBOJIMKY JIs
coctaBieHuss (GOpMyJ BEUIECTB W ypaBHEHUH XMMHYECKUX pEaKIIHil,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TtpuBHManbHble Ha3BaHMS
OT/ICJIbHBIX HEOPTaHUYECKUX BeIeCTB (YrapHbId ra3, yrieKuciblid ra3, aMMuax,
raméHas U3BeCTh, HETalI€Hasi U3BECTh, MUThEBAs COJA, TUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh yYMEHHUM ONPEACNATh BAJCHTHOCTh U  CTENCHBb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMHUYECKOW CBsA3M (KOBaJEHTHAs, MOHHAs, METaJyInuecKas, BOJOpOJHas) B
COCIMHCHUAX, THUMN KPUCTAUIMYECKOM PEMIETKA KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKYJIIpHAsI, HOHHAs, METAJLUTMYECKAs ), XapaKTEP CPeAbl B BOJHBIX
pacTBOpaX HEOPraHUYECKUX COCAUHECHUN;



c(hOpMHPOBAHHOCTH YMEHHI yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO0 WX COCTaBY K OMpENeIEHHOMY KIacCy/Tpymie
coeMHEHUN (TIPOCTBIC BeEIIECTBA — METa/UIBl M HEMETaulbl, OKCH/IBI,
OCHOBAHUSI, KHUCIIOThI, aM(OTEPHBIC THUPOKCUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOTUIECKOTO 3aKOHA
JI. WN. MengeneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOIIYIO,
O0OBSICHUTEIILHYIO M IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHMM XapaKTEpPH30BaTh JJEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKUX 3JieMeHTOB |1—4 mnepuonoB Ilepuoauueckoil cHUCTEMBI
XUMHUECKHUX 3nmeMeHToB JI. M. MenuesneeBa, UCMOIb3ys MOHATHA «S-, P-, d-
AJIEKTPOHHBIE  OpOUTaIN, «QHEPTreTUYECKUE  YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHWMHMYECKHUX DJIEMEHTOB U UX
COEIMHEHUH MO NepuojaaM U rpynnaM llepuoauueckoil CUCTEMbl XUMHUYECKUX
anemeHToB [l. 1. MeHaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHUE CBONCTBA HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T'€HETUUYECKON CBSI3M MEXTYy HEOPTaHUYECKUMU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUIH COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUI;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIUU T10
Pa3JIMYHBIM MPU3HAKAM (YUCITY M COCTABY PEarupyrollyux BelECTB, TEINIOBOMY
s deKTy peakiuu, N3MEHESHUIO CTEIICHEH OKHUCIICHHS JIEMEHTOB, 0OpaTHUMOCTH
PEAKILNH, YUACTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKIIMA Pa3TMIHBIX
TUIOB, TIOJHBIE W COKpalEHHbIC YpaBHEHUS peEakiMii HOHHOTrO OOMeEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX ATH PEAKIIUU UAYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHUH IIPOBOJMTH PEAKIIMH, TOITBEPKIAFOIINC
Ka4€CTBEHHBI COCTAaB Pa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM  TYyTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIUTEJIHHO-
BOCCTAHOBHUTEIBHBIX PpPEAKIUHA IOCPEICTBOM COCTABJIICHUS DJIEKTPOHHOIO
OanaHca dTUX PEaKIIHA;

chOPMHUPOBAHHOCTh ~ yMEHUM  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakiuu OT Pa3IudyHbIX (PAKTOPOB; XapakKTep CMeELIeHUs
XHMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JCUCTBUS (TTPUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh yYMEHUHN XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI,
JIeJKAIME B OCHOBE MIPOMBIIIEHHOTO MOJYYEHUsI CEPHOM KUCIIOThI, aMMHUAaKa, a



Takke cHOPMHPOBAHHOCTH MPEICTAaBICHUM 00 OOUIMX HAYYHBIX MPUHIUMNAX U
AKOJIOTMYECKUX MPOOJIEMAX XUMUYECKOT 0 IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCIICHUS C HCIIOJIb30BAHUEM
MOHSTHUS «MAaccoBasi J10JI BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOILICHUN ra30B
IpM XHMHYECKHX PEaKlUUsX, Macchl BellecTBa WJIM OO0bEMa Tra3oB IO
U3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce€ WIH O00bEMY OIHOrO H3
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIIOBOrO 3(d(deKxra peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MACCHI BEMIECTB, TPEBPAILECHUS U COXPAHEHHUS SHEPTUH;

chOpMHPOBAHHOCT, ~ YMEHMH  COOJIIO/aTh  TpaBWjia  IOJIb30BaHUSA
XUMHUYECKON MOCYyA0ol M Ja0OpaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpalnieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMU IO BBINOJHEHUIO
1a60PaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3JI0KEeHUE NEPOKCUAA BOJOPOa B IPUCYTCTBUM KaTaJIU3aTopa,
OMpeNeNeHre CpeAbl PacTBOPOB BELIECTB C IMOMOUIIbIO YHUBEPCAIBHOIO
WHJUKATOpa, BIMSHHE pPAa3IUYHBIX (PAKTOPOB HA CKOPOCTb XUMHUYECKON
peaKkiiK, peakiMd HMOHHOrO OOMEHa, KayeCTBEHHBIE peakluu Ha cyibdar-,
KapOOHAT- U  XJOPUA-aHUOHBI, HA  KATHMOH  aMMOHHA,  pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TtemaM «Metawey u  «Hemeramisl»y) B
COOTBETCTBUM C MpPaBWIAMH TEXHUKH O€30MACHOCTH MpH OOpalleHHH C
BEIIECTBAMU M JIA0OPATOPHBIM OOOPYAOBAaHUEM, MPEICTABIATH PE3YyJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (POpME 3alMCH YPAaBHEHHU COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpPOBaTH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTUUECKH aHAJIM3UPOBATh XUMHUYECKYIO
nH(popMaIMIo, TMOJy4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaINK, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTHUYECKHU
11eJ1IeCO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IENSIX
COXpaHEHUsI CBOETO 370POBbS U OKpYkKaroUleld MPUPOIHON Cpebl, OCO3HABATD
OMAacCHOCTb BO3JEHCTBUA HAa >KMBbIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
nmoHumasi cmbicn mokazatens [IJIK, mosicHaTe Ha mnpuMmepax crmocoObl
YMEHBIIICHUSI U TPEIOTBPALIEHUS HMX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTst OOY4YarOIIMXCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;



JUIS CIIETIBIX W CIa0OBUASIINX OOYYalOMUXCs: YMEHHE HCITOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitns nmns  3amucu
XHUMHAYECKUX (HOPMYII.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM (ungposbie)
Ne i/mn Konrpoabnbie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypes:
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Uroro no pazneny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHbIe yIIeBOAOPOAbl — AJKAHBI 2
99 HemnpenenbHbie yriieBoaopoIbl: alKEeHbI, 5 1
aJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTJIEBOIOPOIOB 3 1
' U UX nepepadoTka
Hroro mo pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyeckKue coeIuHeHUs
3.1 Crupter. @enon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1

CrnoxHble 3¢upbl




3.3 YrineBoasl 3
Hroro no pazaeny 13
Pa3gen 4. A3oTconep:kaiiue opraHu4eckne coeJUHeHUst

4.1 | AMUHBI. AMUHOKUCIOTHI. benku 3
Wroro mo pazneny 3
Pazaea S. BbicokomoJieKky/JIIpHbIE COeINHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne /i Koutpoasnsie IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [lepruonnyueckuii 3aKoH
11 u [lepuonnueckas cucteMa XUMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEIIIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Uroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 Mertamibt
2.2 Hemerambl 1
53 CBs13b HEOPTAHWYECKUX H OPTaHUICCKHIX ”
' BEILECTB
Hroro no pazneny 17
Pa3znen 3. XuMus 4 :KU3Hb
3.1 XuMUs 1 )KU3Hb 4
Hroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34







ITOYPOYHOE IIVTAHUPOBAHUME

10 KJTACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
wn Tema ypoka Beero Kontpoabnubie IIpakTnyeckue fa[3yqennﬂ 26[?;I;OBaTenLHLIe
padoThbI padoThI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, pa3BUTHE U 3HAUCHUE
Teopus ctpoeHHst OpraHM4YEeCKUX
2 coequHenuit A. M. Bytieposa, eé 1
OCHOBHBIE 10JIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuyeckux BemiectB. Homenknatypa 1
(cucremaTnyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUiEH U IPONWIEH — NpOCTeine 1
IIPEICTAaBUTENN aJIKEHOB
ITpakTuyeckas pabora Ne 1.
8 «Ilonmy4yenne sTHIIEHA U U3yUEHUE €TO 1 1

CBOWCTBY




Ankanuensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [lonydenue
CUHTETHUYECKOTO KayuyKa 1 pEe3UHbI

10

11

12

AJIKHMHBIL: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKU I PSIL.
AlneTuieH — MpocTenIni
MPEICTaBUTEND aJTKMHOB

Bbruucnenus no ypaBHeHUIO
XMUMUYECKOHN peakIuu

Apensl: 6eH301 1 TOIy0J. TOKCHYHOCTB
apeHoB

13

14

15

16

I'enernyeckas cBS3b yIiI€BOJOPOIOB,
MIPUHAUISKAIUX K PA3IMIHBIM KJIaccaM

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOIHBIN a3 U MOMyTHbIE HEPTIHBIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
MIPUPOIHBIN a3 U MOMyTHBIE HEPTIHBIC
ra3el, He()Th U MPOAYKTHI €€
nepepadoTKu

KonTtponsHast pabota no pasueny
«YTIEeBOAOPOIBDY

17

18

[IpenenbHBIC OTHOATOMHBIE CITUPTHI:
MeTaHOJ 1 3TaHoi. BomopoaHas cBs3b

MHoroatoMHbIe CIIMPTHI:




19

20

OTUJICHIJIMKOJIb U I'TIMICPHUH

®eHox: cTpOCHNE MOJIEKYJIBL,
¢bu3MUecKre 1 XMMUYECKHE CBONCTBA,
pUMEHEHHE

Anbnrerunsl: GopMaNbIeTUA U
areranbaerua. AneToH

21

22

23

OAHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
YKCyCHasl

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaH H OJICMHOBAsA KHCJIOThI, KaK
IpeaACTaBUTCIIU BBICIIUX Kap6OHOBBIX
KHUCIIOT

24

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE

25

26

27

CrnosxHble 3(Upbl KaK IPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['uaponns
CIIOKHBIX 3()UPOB

JKupsl: ruaponu3, NpUMEHEHHE,
OuooruYecKast poib )KUPOB
VYTieBoibl: COCTaB, KiacCU(pUKAIHSI.
Baxueiiune npeactaBuTenu: TI0OK03a,
bpykTo3a, caxaposa

28

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI




KonTponbHas pabota mo pazueny

29 «Kucnopoacoaepxaiiyue opraHuuecKue 1
COCIUHEHMS

30 AMUJHBI: METUIAMHMH U aHUJIUH 1
AMHHOKHCIIOTHI KaK aM(pOTepHBIC

31 OpraHUYECKUE COCAMHEHUS, UX 1
Ouosornueckoe 3HaueHue. Ilenru s

32 benku xak npupoaHsie 1
BBICOKOMOJICKYJISIPHBIE COCAMHCHHUS

33 OCHOBHBIE TOHATHUS XUMUH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH. 1
[TnacTMacchl, kKayqykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKUH J1eMEHT. ATOM.
DnexTpoHHask KOH(PUTYpalKs aTOMOB

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIEeKTPOHHbBIE
nugposeie
oOpa3oBaTejibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 3J1eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB M X COCTMHCHUU
0 TpYyIIaM U NepruojaM. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHTOB J[.1. MeHneneeBa
B Pa3BUTUU HAyKHU

CrtpoeHue BeliecTBa. XuMHUUYECKasi CBSI3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BogopoaHas cBsi3b

BasieHTHOCTB. DIIeKTPOOTPUIIATETLHOCTD.
Crenennb okuciecHusa. Bentectsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOMAHBIE PACTBOPBI.




MaccoBast 107151 BEIIeCTBa B pacTBOpPE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas CBSI3b HEOPraHMUYECKHUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

Kiaccudukanus XuMuaeckux peakimi B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHUS MACChI BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMbIe peaKiuu.
XUMUYECKOE paBHOBECHE

10

[IpaxTuueckas padora Ne 1. «BausHue
pa3IuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON pEeaKIIUN»

11

DNeKTPOIUTHIECKAs TUCCOIHALIHS.
[TonsiTre o BoopoaHoM nokasarene (pH)
pactBopa. Peakniun nonHoro ooMeHa.
I'mpponus opraHnyeckux u
HEOPraHNYEeCKUX BEIIECTB

12

13

14

OKHCITUTENTbHO-BOCCTAHOBUTEIbHBIC
peakmuu. [lonsitre 06 amekTponuse
pacIuiaBoOB U PaCTBOPOB COJIEH
KonTponbHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUN»
MerTabl, UX MOJ0XKECHUE B
[Iepuoanueckoit cucreMe XUMUYECKUX




anemeHToB 1. . Menjeneena u
0COOCHHOCTH CTpOeHUs aToMOB. O01THe
(busnyecKkre CBONCTBA METAJIJIOB

15

16

CruiaBbl METAIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB
XUMHAYECKHAE CBOMCTBA BAXKHEHIIINX

METaJUIOB (HATPUH, Kaaui, KaabIUi,
MarHui, aJJlOMAHUANA) U UX COSAMHEHUI

17

XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COeTMHEHUN

18

19

20

XuMHUyecKre CBOMCTBA IIMHKA, JKeJie3a U
UX COCIMHEHUH

[IpakTuueckas padora Ne 2. "Pemienue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Mertanmab»"

HeMeTaJ'IJ'II)I, HUX ITOJIOKCHUC B
[Iepuoanueckoit cucTteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYeCKNe CBOMCTBA HEMETAIIIOB.
AJUTOTpOTINS HEMETAJUIOB (Ha TIpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)

22

23

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeINHEHNH

XuMHUUecKkue cBOMCTBa a30Ta, pochopa u
HUX COCOUHEHUN




24

25

26

XUMHUYECKHE CBOMCTBA yIJIEpO/a,
KPEMHUS U UX COCIUHEHUI

[IpumeneHne BaXXHEUIINX HEMETAIIIOB U
UX COEOUHEHNN

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMme «HemMeTamiely. Beraucienus mo
ypaBHEHUSAM XUMHUYECKUX PEaKUUui U
TEPMOXHUMHYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX 3334 110 TEME
"Hemeranmnst"»

28

Kontponbnas paboTa no temam
«Metamis u
«Hemeranney/Bceepoccuiickas
poBepoyHas paboTa

29

30

31

32

HeOpFaHI/ILIGCKI/IG 1 OPraHuv4CcCKue
KHCJIOTHI. HGOpFaHquCKHe n
OpraHn4€CKUC OCHOBAHHA

AmMpoTepHbIe HeopraHUYeCcKHue 1
OpraHvyYecKue coenuHenus. [ 'enernueckas
CBSI3b HEOPTaHMYECKUX U OPTAaHUYECKHUX
BEIIIECTB

Pone xuMuu B o0ecrieueHun
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIEBON O€30MMaCHOCTH, Pa3BUTHHU
METUITITHEI

[IpencraBnenus 00 0OMKX HAYYHBIX




MPUHIIMIIAX TPOMBILIICHHOTO TOJIYYEHHUS
Ba)KHEHUIIINX BEIIECTB

33 ‘ UYennoBek B MUPE BEIIECTB U MAaTEPHATIOB

34 ‘ XuMHS U 310pOBBE YETIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 10 xkmacc/ I'a6puensa O.C., OctpoymoB WU.I'., Cnankos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Metoanueckue nocodusi. THTEpHET pecypcChl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

POIII
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