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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma mno y4deOHOMY mpeaMeTy «XHUMHS» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha ocHoBe DenepaiabHOM paboyeil MporpaMMmsbl CpelHEro oOIIero
oOpazoBanus «Xumus» (0a3oBelii ypoBeHb) (mist 10-11 kmaccoB oOpa3oBaTeNbHBIX
opranusanuii),  TpeOoBaHUH K pe3yabTaTaM OCBOCHMs (QelepanbHOil 00pa3oBaTeNbHON
nporpaMmMbl cpenHero obmero obpazosanus (POIT COO), npexacraBnennsix B denepanibHoM
rocyaapcTBeHHOM oOpaszoBaresnbHoM crangapre. COO, ¢ yuérom KoHuenuuu mpernojaBaHMs
yueObHoro mpenMera «XWMHS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®enepanumy,
peaIn3yoLMX OCHOBHbIE 0Opa3oBareibHble IMporpammbl. OCHOBY HOJIXOAOB K pa3paboTke
IPOTPaMMBI 110 XUMHUH, K ONPEAETICHUIO 00IIel CTpaTerud 00y4eHusl, BOCOHUTAHUS U Pa3BUTHUS
oOydJaronuxcsi cpeacTBaMu ydeOHoro mpeamera «Xumus» miast 10—-11 kmaccoB Ha 06a3oBOM
ypoBHE cocTaBwin KoHuentyaiabHble nojoxkenuss ®I'OC COO o B3auMO0OYCIOBIEHHOCTH
Hened, colepXaHus, pe3yJbTaToB OO0ydeHHs U TpeOOBaHMH K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA

Xumuyeckoe oOpa3oBaHUE, [IOJIydaeMO€ BBIIYCKHUKaMU  0O0Ie00pa3oBaTeabHON
OpraHu3alliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LEHHOCTEH, MNPHUCYILUX LEJIOCTHOM CHUCTeME XHMHYECKOro oOpa3oBaHUsA. OTH IEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJoBEeKa, a TaKKe HSKOJOrMYeckM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuueckoe o0pazoBaHue 00yJaroIIMXCs HA YPOBHE CPEIHETO
o0miero oOpa3zoBaHMs CpeACTBaMH y4yeOHOro npeamera «XUMHsS», COJAEpKaHUE U MOCTPOCHUE
KOTOPOTO ONpEZENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenM(pUKH HAyKH XHUMHH, &
3HA4YEHUs B MO3HAHUU MPUPOJIBI U B MaTEepPUAIbHOM )KU3HU OOLIECTBA, a TAKXKe ¢ yU€TOM 00LIUX
Henel M NMPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEAHEr0 OOIIEeTro
oOpaszoBanus B Poccuiickoit ®enepanuu. Tak, Hanmpumep, npu (HOPMHUPOBAHUU COAEPIKAHUS
npeaMeTa «XUMUs» YUTEHbI CIIEAYIOLIUE MOJI0KEHUs O crienu(puKe U 3HAYeHUH HayKH XUMUU.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAeT 0co0YyI0 poJib B COBPEMEHHON
IMBUJIM3AMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHOM KynbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHHE LI€JIOCTHOTO MPe/ICTaBICHUsS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOJbI U YelIOBeKa, KOTopoe (GopMUPYETCS B XUMHUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEUIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUS.

TecHo B3auMoOAEWCTBYS C JpPYrMMHM €CTECTBEHHBIMM HAayKaMH, XHMHs CTaia
HEOTHEMJIEMON YacThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMEeHHAs XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHHM HallpaBlieHa Ha pelIeHHe INI00aJbHBIX MPOOJIEM yCTOHYMBOIO pa3BUTHUS
YeJ0BEYECTBA — CBHIPHEBOM, HHEPreTHUecKOil, MUIIEeBOH, HSKOJIOTHYecKoil Oe3omacHOCTH U
OXpaHsl 3J0POBbSI.

B cootBercTBUM ¢ OOIMMH LENSAMU M HPUHIMIIAMU CpeIHEro oduiero oOpa3oBaHUS
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb U3YUCHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO MM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocrapisromiumMu  npeamera «XUMHs» ABISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
XuUMUA» 1 «OO011ast 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HaHUH 10 HEOPraHUYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHM U3 0o0uIel XUMHM) U OpraHndeckord XUMuu. POpMHUPOBAHUE TAHHOW CHUCTEMbI 3HAHHM
IpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTb PACCMOTPEHHS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB ¥ TEOPUI XUMHH.



Crtpykrypa comepxkanusi KypcoB — «Opranudeckast xuMus» u «O011as 1 Heopranudeckas
XUMHUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OnpeAe€HHBIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYEeCKOW XHWMHHU BEIIECTBA
paccMaTpUBaIOTCsl HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHUYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M JJICKTPOHHBIX MPEACTABICHHN O CTPOCHUH BEIIECTB.
Ceenenusi 00 M3ydyaeMblX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIIEBOAOPOJOB 0
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHMueckol XUMHU IOJTYYaroT
pazBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKOHN CBSI3H, KIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BELIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKLIUH.

[Tox HOBBIM YIJIOM 3pEHHS B MpeaMeTe «XHMHsS» 0a30BOT0 ypOBHS paccMaTpUBACTCS
W3Y4YEHHBII Ha YpOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs TEOPETUUYECKUN Marepuan u
(aKTOJIOTHUUECKHE CBEACHUS O BEIISCTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYJAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJOTHYECKUX TO3UIINH,
riy0Ke TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSCHSIONIEH U MPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHUN O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOECHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wm 11 KkiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOITUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAaHHUIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JESTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K TMPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUSCKUX MPHIOKCHUUM XUMHUH, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelieHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEIOBATENbCKUX 33alad. B memnom coaepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroIXCcsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €TUHCTBO HEOPTAaHWYECKOTO U OPTaHUYECKOTO MHpPa, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
W peIIeHUS TPOTUBOPEUYHH MEXKIy HOBBIMHU (aKTaMH W TCOPETUUYECKUMH MPEANMOCHUIKAMU,
OCO3HaHHE POJIM XUMHUHU B PEIICHUH IKOJIOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUasIoOB.

B mnnane pemieHus 3amad BOCHUTAHHS, Pa3BUTHUS W COLMAIM3AIUU OOYYArOMIMXCS
MPUHATHIE MPOTPAaMMON IO XHUMHHU TOAXOIbl K OMPEACNICHUIO COJEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBarOT (GOPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30BO€ 3HAYCHHME /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUS MPOOJIeM, IMOMCKa, aHAIIN3a 1
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCIIEA0BATENLCKON JEeITESILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMUH.,

B mpakTtuke npemnogaBaHus XUMUU Kak Ha yPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUs TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, MPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTePUCTUKU LEeJed H3y4YeHHs] MpeaMeTa HampaBICHUEM MEPBOCTEIICHHOW 3HAYUMOCTHU
TPAAUITMOHHO TpU3HAETCA (QOopMUpOBAaHME OCHOB XHWMHYECKOW HAyKHM Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW JEATEeIbHOCTH 4YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKM 3pEHHs TakKOM MOIXOX K
ONPENIETICHUIO LIeJIeH N3YUEHUs TIPEAMETA SIBJISIETCS BIIOJHE ONPAB/IaHHbBIM.

HEJN U 3AJAYHU YYEBHOI'O IPEJMETA «XUMMS»

CornacHo AaHHOM TOYKE 3pEHUs TJIABHBIMU LEISIMU M3Y4YEHHS mpeaMera «XuMUus» Ha
6a3zoBoM ypoBHe (10-11 ki1.) ssBISIIOTCSL:



— ¢opMuUpOBaHHE CHUCTEMBbl XUMHUYECKHX 3HAHHWN KaK Ba)KHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYyYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOMl JIeKaT KIIOYEBbIE IOHATHS,
(byHaaMeHTanbHbIe 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U MOHHUMAaHUE
CYIITHOCTH JOCTYIHBIX 000OIICHUI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBIICHHUS;

— (¢opMupoBaHUE U pa3BUTHE MPEACTABICHUI 0 HAYYHBIX METOJaX MO3HAHUS BEIECTB
U XMMHYECKHUX PeaKiuii, HEOOXOAUMBIX AJIsi MIPHUOOPETEHUsT YMEHHN OPUEHTHPOBATHCS B MUPE
BEIIECTB M XHMMHUYECKHX SIBJICHHH, HMEIOIUX MECTO B TMPHUPOJAE, B MPAKTUYECKOH U
MOBCE/IHEBHOM JKU3HH;

— pa3BUTHE YMEHUH M CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIONEHHEM U
00BSICHEHHEM XHMHUYECKOTO 3KCIIEPHUMEHTA, COOIOICHNEM MpaBui 0e30MacHOro OOpamieHus ¢
BEIIECTBAMH.

Hapsiny ¢ aTum copepxatenbHas XapakTepUCTHUKA LeJIed U 3aJa4 U3Y4YEeHHUs MpeIMETa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oO0ydeHus,
OpPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHUKAa 0O0II€00pa30BaTEeIbHOM  OpraHU3AINH,
BJIQ/ICIONIEr0 He HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIBHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMEHUSIMH aKTHBHOTO TIOJYYEHUS 3HAHWHA W NPUMEHEHUS UX B PEAbHON JKU3HU JUIS PEUICHHUS
MPAKTUYECKUX 3a7au.

B »3TOi cCBA3M mnpu HM3ydeHHH 1npeaMera «XHMHS» JIOMHUHHPYIOLIEE 3HA4CHHUE
nproOpeTaroT TakKue LeNu U 33a4u, KakK:

— apanTanus oOyyarouMxcs K YCIOBUSM JUHAMHYHO pa3BUBAIOLIETOCS MMpa,
dbopMHpOBaHME MHTEIUICKTYAIbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K camM00Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHATHUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

— (opmMupoBaHue y oOyyaroIIMXCsl KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI),
UMEIOIMX YHUBEPCAIbHOE 3HAYCHUE JUIS PA3IUYHBIX BHIOB JESATEIBHOCTH: PELICHUs MpoOieM,
MOMCKA, aHaimu3a W 00paboTku WHGOpPMAIMU, HEOOXOMUMBIX JUIsi MPUOOpPETEeHUs OIbITa
NeSITebHOCTH, KOTOpasi 3aHMMAaeT Ba)XKHOE MECTO B TMO3HAHUM XMMHUH, a TAKXKe Ui OLECHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB
Ha OpPTraHN3M YEJIOBEKA U IPUPOJIHYIO CPENY;

— pa3BUTHE [I03HABATEIbHBIX MHTEPECOB, HWHTEIUIEKTYaJbHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00yYaromuxcs: CIOCOOHOCTH CaMOCTOSATENbHO IMPUOOpETaTh HOBbIE 3HAHMSI IO
XUMHA B COOTBETCTBUM C JKM3HEHHBIMH IOTPEOHOCTSMH, HCIIOIb30BATh COBPEMEHHBIC
MH(OPMAaLlMOHHBIE TEXHOJIOTUM JUIsl TIOMCKA M aHaiu3a y4yeOHOM W HayyHO-TIONMYJSpHOMN
UH(POPMALIUU XUMHUECKOTO COJICPKAHUS;

— (¢opmMupoBaHHE M pa3BUTHUE Yy OOYy4aAIOUIMXCA ACCOLUATUBHOTO U JIOTMYECKOTO
MBIIICHUS, HAOJIOMATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HEO0XO0/IMMBI, B YaCTHOCTH, MPH IJIAHUPOBAHUH U IPOBEIEHUN XMMHUYECKOT'O IKCIIEPUMEHTA;

— BOCIHUTaHUE y oOydaromuxcs yOexaEHHOCTH B TYMaHUCTHUECKON HalpaBlIE€HHOCTU
XUMHUH, €€ BaXHOW pOMM B  PEUICHHHM TIJIOOAJbHBIX  MPOOJIEM  pallOHAIBHOTO
MPUPOIONOIB30BaHUS, TOMOJHEHUS SHEPreTUYeCKUX PEeCcypcoB M COXPAHEHHUS TNPUPOIHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3/I0pOBBIO, @ TAKXKE MPUOOPETEHUS OIBITA MCIOJIBb30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATUS
IPaMOTHBIX PEIICHUN B CUTYaLlUAX, CBI3aHHBIX C XUMUUYECKIUMHU SIBJICHUSIMHU.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIVIAHE

B y4eOHbIil Tutan cpenHero obiiero oOpa3oBaHus BXOAUT NMpeaAMeT «XUMHS» 0a30BOTO
YPOBHS B COCTaB MpeAMETHON 00macTi «EcTeCTBeHHOHAYUHBIE TIPEAMETHI.



OO1iee 4ncI0 9acoB, OTBEICHHBIX IS U3YYCHHUS XUMUH, HA 0a30BOM YPOBHE CPEIHErO
obmero obpazoBanusi, cocrapisier 68 yacoB: B 10 kmacce — 34 4vaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefienio).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA
TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMHU
IIpeamer  opraHMuYeckoM  XUMHHM: €€  COCTaB, pa3BUTHE M 3HAYCHHUE

B IIOJyYE€HUM HOBBIX BEIIECTB M MarepuayloB. Teopus mpoBeneHus pe3ynbraroB A. M.
ByrnepoBa, ee ocHOBHble mONOXKeHUsA. CTpPYKTypHBIE (OPMYJIBl XUMHYECKHUX BEILECTB.
I"'omomorus, nzomepust. XUMHUYECKas CBA3b B YKa3aHHBIX COCAMHEHUSAX — OJMHAPHBIC U KpAaTHBIE
CBSI3H.

IIpencraBnenue o knaccuukanuu BeuiectB. HoMeHknatypa pe3yiabTaToB COeIMHEHHUN
(cucremaTHyecKHe€) M TpPUBHUAJIbHBIE HA3BAaHUS TPAJULMOHHBIX IPEICTABUTENEH KJIACCOB
XUMHYECKHX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHHs BELIECTB U UX SBJICHUN: O3HAKOMJIEHHE C
o0Opa3llaMy BEIIECTB M MaTepUajioB Ha HMX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ BELIECTB,
oOHapyXeHHe, HaOIIOJCHHE W ONUCAaHHE JIEMOHCTPAL[MOHHBIX OIBITOB IO MPOSIBICHUIO
0oOHapy’KEeHHbIX BEIIECTB IPU HarpeBaHuM (IU1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, NOMOJIOTMUECKHH psan. MeTaH u 3TaH — npocrenuie
NPEJICTAaBUTENIN aJKaHOB: (PU3MUYECKHE U XUMHYECKHE CBOMCTBa (peakuuu npeoOpa3zoBaHUs U
TOPEHHs1), HaX0XKJIEHHE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUM psil. DTHIIEH U IPOMWIEH — IPOCTEHIIINE
IPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHUMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIorT€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3alllN ), TOIy4eHUE U IPUMEHEHUE.

Anxanuensl: OyramgueH-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BaKHble XMMHUYECKHE
cBoiicTBa (peakus noaumepusanun). [lomyyeHne cHHTETHYECKOTO KayuyKa U PE3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTHM Harpy3Kd, TIOMOJIOTHUECKHH psii. ALETWIEH —
POCTEHIINN NPECTaBUTEND AJTKUHOB: COCTaB, CTpOeHHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpupOBaHUs, raloOreHUPOBAHNUS, THAPATALUHU, TOPEHHUS ), TOJTyYCHHE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (U3MUECKHE W XUMUUYECKHE CBOWCTBA (pEaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUSA), TOJIyde€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHupPoOsanus U HUmpo6aHus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIAY YIVIEBOJOPOJaMH,
MPUMEHSIEMBIMU K Pa3JINYHBIM KJIACCaM.

[TpupoHble UCTOYHHUKH YTI€BOAOPOAOB. [IpupoaHblif ra3 u nomnyTHele HEQTSIHBIE ra3bl.
Hedtp u ee peructpauus. CrnocoObl nepepaOoTKu He(TU: NEPETOHKA, KPEKUHT (TEPMHUUYECKUH,
KaTaluThHueckuil), mmponu3. [IpoaykTel nepepaboTku HedpTH, HUX NpUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb ¥ MPOIYKThI €ro nepepaboTKu.

OKCIIEpUMEHTAJIBHBIE METO/Ibl M3YYEHUS BEUIECTB M UX MPEBPAIECHUN: 03HAKOMJIEHHE C
oOpa3unaMu mjaacTMacc, KaydyykoB M pe3uH, komiekuuil «Hedtb» u «Yroasy», MoxenupoBaHue
MOJIEKYJ YIJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHYECKOW PaOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €ro CBOMCTB.

PacuérHble 3anauu.

Bbruncnenuss mo ypaBHEHHIO XHMHYECKOIO pexuma (Macchl, 0o0bema, KOJIMYecTBa
MCXOJIHOTO BEIECTBA WJIM COCTOSHHS IO WM3BECTHOH Macce, 00beMy, KOJUYECTBY OJHOTO M3
MCXOJHBIX BEIIECTB WJIH MPOJYKTOB).

Kucnopoacoaepxamme oprannyeckne coeiMHEHUs!

[IpenenbHble OJHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpOoeHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJlaMM, ajJor€HOBOJOPOJAaMH, TOPEHHE),
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npuMeHeHre. BoopoiHbIe CBSI3M MEXAY MOJIEKYJIaMHU CIUPTOB. JleiicTBie METaHONIA U 3TaHOJIA
Ha OpPraHU3M YEJIOBEKA.

MHoOroaTOMHBIE CIUPTHL. DTWICHTIUKOIb W TJIHMIEPHH: CTPYKTYypa, (PHU3UUECKUE U
XMMHUYECKHE CBOMCTBA (B3aUMOEHUCTBUE CO IEIOYHBIMU METalJIaMH, aHaJOTMYHasi peaklus Ha
MHOrOaTOMHbIE cIUpTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue rinuepuHa u
STUJICHIJIAKOJIS.

@deHou: cTpoeHHE MOJIEKYJ, (PU3NYECKHEe U XUMHUYECKHE CBOHUCTBA. TOKCHYHBIN (heHOI.
[Tpumenenue penomna.

Anpneruapl U kemownvl. PopManblerujl, aleTalbJeruJi: CTPOEHUe, (U3NYECKUe U
XMMHUYECKHE CBOMCTBA (PEAKIIMU OKHCICHHS U Ka4eCTBO, KaYeCTBO), I0JIyY€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeeNbHbIE KApOOHOBBIE KUCIOTH. MypaBbuHAsl U YKCYCHAst KUCIIOTHI:
cocTaB, (pM3MYECKUE U XMMUYECKHE CBOICTBa (CBOWCTBA, OOIIME A Kjacca KHCIOT, peaklus
Tepu(UKaMN), TPUMEHEHHe U mnpuMeHeHue. CTeapruHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mblja Kak BBICIIAs COJIb KapOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

CroxHble 3¢upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MApoIn3 ClIOKHBIX 3(UpOB.
Kupsl. I'maponus tBepnoctu. [IpuMenenne npouynoe. bruonornyeckas posib HaleKHa.

VYraeBoasl: cocTaB, Kilaccu(ukauus NOCIEACTBUA (MOHO-, IU- M MOJUCAXAPUIbI).
['mroko3a — MpoCTeWImMi MOHOCAaXapHua: OCOOCHHOCTH COJEpIKaHUS MOJIEKYI, (pu3mueckue u
XUMHUYECKHe CcBoicTBa (B3aumopeiictBue ¢ rugpokcuaom meau(Il), oxucieHne amMMHAYHBIM
pactBopoMm okcuja cepedpa(l), BoccranoBiieHne, OpoKeHHUE TIIFOKO3bI), HAXOXKICHUE B TIPUPOJIC,
npuMeHeHue, Ouosnoruueckas poib. Porocunres. Gpykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemionosa kak npupoHble noaumepsl. CTpoeHHe Kpaxmalia U LEUII0JI03bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs Peaklus ¢ HOI0M).

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHUs BELIECTB M MX NPEBPAIICHUN: NPOBEACHUE,
HaOJr0IeHNE U ONMCaHKUe JJIEMOHCTPAIlMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KauecTBO CocTosiHUE
OJIHOATOMHBIX CHUPTOB (OKHcieHue 3TaHona okcujga wmeau(ll)), MHOroaroMHBIX CHUPTOB
(B3aumopeiicTBue 1epriauHa ¢ ruapokcunom menu(ll)), anbrernnoB (OKucCiIeHHE aMMHUAYHbBIM),
pactBopoMm okcuaa cepedbpa(l) u ruapoxkcunom menu(ll), B3aumoneiicTBue kpaxmaia ¢ Hoa0M),
IpOBE/IEHUE MPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHeble 3anaum.

BbluuciieHuss 1mo ypaBHEHUIO XHMHUYECKOTo pekuma (Macchl, 0o0bema, KOJINYeCTBa
HCXOJHOTO BEIECTBA MM COCTOSIHUSI N0 M3BECTHOM Macce, 00beMy, KOJIMYECTBY OJHOIO W3
UCXOJIHBIX BEIECTB WM MPOAYKTOB).

A3oTconepkaliye opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIOTBl Kak aM{QOTepHble OpraHuyeckue coeAuHeHus. Pusuueckue u
XUMHYECKHE CBOMCTBA AMHUHOKHUCIOT (1O TUIy IVIMLIKMHA). buonornyeckoe 3HaveHue
amuHOKuUCIOT. [lentumsl.

benku kak mpupoiHbIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. I[lepBuuHas, BTopudHas u
TPETUYHasi CTPYKTYphl O€NKOB. XMMHUYECKHE CBOWCTBA COCIUHEHUN: TUAPOIU3, JIeHATyparus,
KaueCTBEHHbIE COCTOSIHUS Ha BEILECTBA.

OKcliepUMEeHTaIbHbIe METOJIbl U3YYEHHs BEIIECTB U MX INPEBpAIIeHUi: HaOII0AeHUEe U
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpU HAarpeBaHUH, LBETHBIE
MEXaHU3MBbI OEIIKOB.

BbicokomosieKkyIsipHBIEC COeJUHEHHA

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CpedHsss MoJeKyispHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPHU3ALIUS U ITOJIMKOHIEHCALINS.

OKCIepUMEHTAIbHBIE METO/Ibl M3YUEHUS BEIIECTB M UX MPEBPAICHUN: 03HaKOMJIEHHE C
00pa3iaMu 1 UCKYCCTBEHHBIMU BOJIOKHAMHU, IJIACTMACCAMU, KayqyKaMHU.

MexnpeaMeTHbIE CBSI3U.




Peanu3zanus MEXNpeaMETHBIX CBA3E€H NPU MU3yYEHUHM OpraHudeckoi xumuu B 10 kiacce
IOCPEICTBOM HCIOJIb30BAHUSA KaK (GMI0CO(pUIl €CTEeCTBEHHO-HAYUHBIX MOHATUH, TaK U INOHATHH,
ABJIAIOIIMXCSI CHCTEMHBIMHU ISl OT/AEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OOwre ecTecTBEHHOHAy4yHblE TOHATHSA: SBJICHHE, HAaydyHbIH (akT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJIECIUPOBAHUE.

®du3uka: MaTepusi, SHEPrus, aTOM, aTOM, JJIEKTPOH, MOJIEKYJa, SHEPTeTUYECKUM YPOBEHb,
BEIIIECTBO, Te€NO, 00BEM MAaCChl, arperaTHOE€ COCTOSHUE BEILECTBAa, pa3MepHas BeIMYMHA U
BEJIMYMHA UX U3MEPEHMUS.

buonorus: xierka, opraHusm, Ouocdepa, oOMEH BeIIECTB B IpHUHLUIE, (HOTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpadus: nose3Hble UCKOMAaeMble, TOPHBIE MOPOBI, MOJE3HbIE HCKOMAaeMble, TOILIMBO,
pecypeBlL.

TexHosOrNA: NUIIEBBIE NMPOMYKTBI, OCHOBBI 3J0POBOrO IHTaHUS, MOIIIHE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE ITpenapaThl, MaTEPHAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMudeckuil aieMeHT. AToM. Slapo aroma, u30TONBI. DJIEKTPOHHAs OO0OJIOUKA.
DHepreTUuecKue ypoOBHH, MOAJICPIKAHUE YPOBHSA. ATOMHbIC OpOWTanu, s-, P-, O- JJIEMEHTHI.
OcoOeHHOCTH pacripeiesieHus 3JIEKTPOHOB MO0 OpOUTANISIM B aTOMaxX AJIEMEHTOB MEPBbIX YETHIPEX
NEPUO0B. DIEKTPOHHAS Pa3HOBUIHOCTh ATOMOB.

[Iepnonnueckuit 3akoH u llepuoguyeckas cucrema no snementam /l. M. Menneneesa.
Cesa3p nepuoanueckoro 3akoHa u Ilepuoguueckoit cucrems! anementos . M. Menneneesa ¢
COBPEMEHHON Teopuel TMPOYHOCTH AaTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsS  CBOMCTB
AJIEMEHTAPHBIX 3JIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX U CIIOKHBIX BEUIECTB MO IpynmnaMm U
nepuoaaM. 3Haue€HUE MePUOIUYECKOr0 3aKOHA B HayKe pa3BUTHSL.

Crpoenue BemiecTBa. XHMHUYECKas CBs3b. BUIBl XUMHMUYECKOW CBS3M (KOBaJEHTHAas
HEeNnoJisipHasl U TOJspHas, WOHHAs, MeTajuinyeckas). MexaHu3sMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIM U TOHOPHO-aKLENTOpHbIN). BonopoaHas cBs3b. BaneHTHOCTB.
DneKTpoOoTpULATENbHOCTh. CTeneHb OKUcaeHUsl. IOHbI: KaTHOHBI M AHUOHBI.

BemecTBa MONEKYISIPHOIO M HEMOJIEKYJISIPHOTO BEIIECTBA. 3aKOH IOCTOSIHHOTO COCTaBa
CyLIECTBEHEH. THIBl KPUCTAJUIMUECKUX PEIIETOK. 3aBUCUMOCTb CBOMICTB BEIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKH.

[Ipennoxxenue o nOUCHEPCHBIX OOCYXAeHUsAX. VICTMHHBIE W KOJUJIOMJIHBIE PACTBOPHI.
MaccoBast 10111 BeLecTBa B pacTBOpE.

Knaccudpukanus Heopranuueckux coequHeHuil. HomeHknaTypa HeOpraHu4ecKux
BellecTB. ' eHeTnueckas CBsA3b HEOPraHUYECKUX BEIIECTB, OTHOCSIIAACS K PA3JIMYHBIM KJIaCCaM.

Xumunyeckas peakuus. Kimaccudukainus OCHOBHOTO MHIPEIUEHTa B HEOPraHMYECKON U
OpraHMYecKoil XUMHUH. 3aKOH COXPaHEHHUS MacC BELIECTB, 3aKOH COXPAaHEHUS U MpeoOpa3oBaHus
SHEPruy NpU JUHAMUYECKUX PEaKLHAX.

CKOpOoCTb H3MEHEHHs, €€ 3aBUCUMOCTh OT pa3indHbiX (akropoB. OOpaTtumsbie
cocTosiHUS. XHUMHUYecKoe paBHOBecHe. DakTOpbl, BIUSIOLUIME HAa COCTOSHUE XUMHYECKOIO
paBHoBecus. [Ipunnun Jle Hlarense.

OnexTponutuyeckas auccouuanusi. CuiabHble U ciiadble MeKTponuThl. Cpelu BOAHBIX
pacTBOPOB BEILECTB: KUCasi, HEUTpallbHAas, IIeJI0YHasl.

OKHCINTENBbHO-BOCCTAHOBUTEIbHBIE COCTOSTHUSI.

OKCIIEpUMEHTAJIBHBIE  METOJBl  M3YYEHHs  BEWIECTB M MX  NPEBPALIEHUMN!
neMoHcTparoHHble Tabnuubl «llepuonnueckas cucrema snementoB JI. WM. MenneneeBay,
U3y4eHHe MOIeJIel KPUCTAIUTMYECKUX PEeIETOK, HAOII0ACHUEeT U ONMCaHUe JEMOHCTPAIIHOHHBIX
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U JIabOpaTOPHBIX OIBITOB (pa3paboTka mepokcuaa BennkoOpuTaHWM B pamMKax KaTalu3aropa,
ONpENIETICHUE Cpelpl PACTBOPOB BEUIECTB C YHUBEPCAIBHOIO WHIMKATOPa, PEXKUM HOHHOIO
oOMeHa), TIPOBEJICHUE IMPAKTUYECKONW paboThl «BiusHUE pa3inuuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOTO COCTOSTHUS».

PacuérHpie 3a1aun

Pacuérel mo ypaBHeHUsIM BeTpa, B TOM YUCIE TEPMOXMMHUUYECKHE PACUETHI, PaCUEThI C
WCIIOJIb30BAHUEM TMOHATHS «MACCOBas JI0JIsl BEIIECTBAY.

Heopranuueckasi xummusi

Hewmeramnsl. Ilonoxenne nemeraiioB B [lepronnueckoit cucreme no snementam Jl. M.
MenneneeBa U OCOOEHHOCTHM TBEPAOCTH aToMOB. DU3NYECKHE CBOICTBA HEMETaJUIOB.
AJUTOTpONIUST HEMETAJUIOB (110 IPUYUHE KUCIOPoAa, cepbl, pochopa u kuciaoposa).

XUMHUYEeCKHE CBOWMCTBa OCHOBHBIX HEMETa/NIOB (TaJoreHoB, cepbl, a3zoTa, Qocdopa,
yIJIepoJia U KPEMHUS) U UX COCIMHEHUM (OKCUI0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHne TBEpAbIX HEMETAIUIOB U UX COCIMHEHHM.

Metamubl. [lonoxenue marepuanoB B Ilepumogmyeckoil cucreme snementoB . .
MenpeneeBa. OCoOOEHHOCTH COXpPaHEHUS AIEKTPOHHOIO 000J0YKa aToMOB MeTauioB. OOmime
duznueckue cBoiictBa MeTayioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HAIPSXKEHHBIX
METAJJIOB.

XUMUYecKHe CBOWMCTBA >kene3a (HATpHil, Kaluid, Kaabluil, MarHui, allOMUHUN, IUHK,
XPOM, METaJUTbI, MEJIb) M UX COCAMHECHHUSI.

O6mue criocoOb! mosyueHus MeTaioB. [IpruMeHneHne MeTaIoB B OBITY U MEXaHUYECKOE
obopyoBaHue.

OKCIEPUMEHTAIbHBIE METO/bl HM3YYEHHs] BEIIECTB W WX MPEBPAIICHUN: HU3YYeHHUE
KOJUIEKIIMA «MeETaJulbl W CIUIaBbI», OOpPa3IOB HEMETA/UIOB, PCIICHUE AKCIEPHUMEHTAIBHBIX
3a/a4, HaONIOJICHHWEe W  ONHMCAaHWE JEMOHCTPAIIMOHHBIX M JTa0OpaTOpPHBIX  OIBITOB
(B3aMMOJIEHCTBHE THUIPOKCHAA MPOUCXOAUT C PACTBOPAMHU KHUCJIOT W IIENOYeH, KaueCTBEHHOE
COCTOSTHUE KaTHOHOB METAJUIOB).

PacuérHbie 3a1a4m.

Pacuérel maccel BemiecTBa WU 00BbEMa raza Mo HM3BECTHOMY KOJIUYECTBY BEIIECTBA,
Macchl WM 00bEMa OJHOTO M3 MPHUCYTCTBYIOMMX B (DU3UYECKUX BEIIECTBAX, PACUETHI MACCHI
(00BEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB, €CIIU OJJHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B oOecrieuyeHUM HSHEPreTHYEeCKOW M THINEeBON Oe30MacHOCTH, Pa3BUTHUS
MemuiuHbl. [Ipemioxkenne O HaydHBIX METOJAX IIO3HAHMUSI BEIIECTB M OIKOJOTUYECKON
YCTOMYUBOCTH.

[Ipeacrasnenus: 00 0OMUX HAYYHBIX MPUHIIUAIMAX TOJTYYSHHS TPOMBIIICHHBIX BEIIECTB.

UenoBek B MHpE BEUIECTB M MAaTEpPUAIOB: Ba)XXHbIE CTPOUTEIbHBIE MaTEpHabl,
KOHCTPYKIIMOHHBIC MaTepUalibl, KPacKH, CTEKJIO, KepaMuKa, MaTepuaabl s DSJICKTPOHHUKH,
HAaHOMAaTepHallbl, OPraHNYECKHE U MUHEpaIbHbIC yI0OpEHUS.

XuMHsT W 3I0POBbE UEJIOBEKA: TpaBWja NPUMEHEHHs JIEKApCTBEHHBIX IPEIapaToB,
npaBuia 0e30MmacHOTO HCIOJIb30BaHUSA npenaparoB OBITOBOM XUMUHU
B [IOBCEJTHEBHOM KU3HH.

MeXnpeAMETHBIE CBSI3H.

Peanu3zanus MexXnpeIMEeTHBIX CBSA3EH MPU M3YUEHUU OO0Iel U HEOpraHM4YeCKOH XUMHUH B
11 xnacce ocymIecTBISETCS MOCPEICTBOM HMCIOJIb30BAHUS KaK €CTECTBEHHOHAYUYHBIX MOHATHM,
TaK W TMOHSTHH, SBISIIONAXCS CUCTEMHBIMH JIJIsI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA.

OOmme ecTeCTBEHHO-HAyUYHbIE TOHATHUS: HaydHble (DaKThl, THIOTE3a, 3aKOH, TEOPHS,
aHalM3,  CHUHTE3,  KiIacCHU(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MOJIETUPOBAHNE, U3MEPEHHE, SIBJICHHE.




®dusuka: Marepusi, SHEpPrusi, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, H30TOI,
pagMoaKTUBHAsI Macca, MOJICKYyJa, JHEPreTUYECKUH YpPOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHUE BEILIECTBA, pa3MepHas BEJINYMHA U BETUYMHA UX U3MEPEHHUS, CKOPOCTb.

buonorusi: knerka, oOpraHm3M, 3KOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIJIEMEHTHI,
BUTAMHHbBI, 0OMCH BEIICCTB B COCTOSIHHH.

['eorpadus: mosie3HbIe UCKOMIaEMbIE, TOPHBIE ITOPO/IbI, MTOJIE3HBIE UCKOITaeMble, TOTLIIUBO,
pecypcehl.

TexHomoruu:  XUMHUYECKas  IPOMBINUICHHOCTb,  METAUTYprus,  IPOU3BOACTBO
CTPOUTENBHBIX MaTEpPHANIOB, CEJIbCKOXO3SIMCTBEHHOE KOCMETHUYECKOE MPOU3BOACTBO, MUIIICBas
MIPOMBINIUICHHOCTh, (hapMaIleBTUUECKasi IMPOMBIIIICHHOCTh, IMPOW3BOJICTBO HMX IIPENaparToB,
MIPOU3BOCTBO KOHCTPYKIIHOHHBIX MaTepHaJioB, AIIEKTPOHHAS MIPOMBIILIJICHHOCTbD,
HAaHOTEXHOJIOTHH.

IINTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3ylbTaTaM OCBOEHHsS OOydYeHHs I10
mporpamMmam CpeaHero ooiiero oopa3oBanust (JIMYHOCTHBIM, METANPEIMETHBIM U TIPEAMETHBIM).
Hayuno-mMeronuyeckoil pa3paboTku PexomeHIaTeNbHBIX pPE3yiIbTaTOB BHEAPEHUS MPOTpamMm
cpemHero o0miero o0pa3oBaHus SBISETCS CHCTEMHO-MBICIIUTEIbHBIN TTOIXO/I.

B cooTBeTcTBUU C CHUCTEMHO-ACSATENLHOCTHBIM TMOJAXOAOM B MOATAMHBIX JTUYHOCTHBIX
pe3ynbTarax OCBOEHHUS MpeAaMeTra «XHMHS» Ha YPOBHE CpeAaHero ooOumero ooOpazoBaHuUs
BBIJICJIIOTCS CIIEAYIOIINE COCTABIISIOLIHE:

—O0CO3HaHHE OOYYAIOIIMMUCS HaIed POCCHHCKON T'PaKIAHCKOW HIACHTUYHOCTH —
MOMOIIb K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU U CAaMOOTIPE/IEIIEHHUIO;

— HaJM4ve MOTUBAIMU K 00YYCHHUIO;

— IIeNICHANpaBICHHOE pa3BUTHE BHYTPEHHUX YOKACHWH JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH M HCTOPUICCKUX TPAIAUIINN HAYKH XUMUH;

—TOTOBHOCTb M CIIOCOOHOCTh 00yUarOIINXCsl pyKOBOJICTBOBATHCS B CBOEH /1€ATEIIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMHM YCTaHOBKaMH, COOJIOJEHUEM IIEJIOCTHOCTH CHCTEMBbl XMMHUYECKOTO
oOpa3zoBaHus;

— HaJM4re MPaBOCO3HAHUS KaXKION KYJIbTYPhl U CHOCOOHOCTEH CTaBUTH LIEIH M CTPOUTH
JKU3HEHHBIE TJIaHbI.

JIMYHOCTHBIE pPEe3yabTAThl OCBOCHHS IMpeaMeTa «XHUMUsS» TPEIIoNaraloTcss B SIUHCTBE
yueOHOM M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBHHM C T'YMaHUCTHUYECKUMHU,
COIIMOKYJIFTYPHBIMH,  JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH W HJICAIAMH  POCCHUCKHX
IIKOJIBHBIX OOIIECTB, IPUHATHIMU B OOIIECTBE HOPMAMHU U TPATUIUSIMHU, CHOCOOCTBYIOLUTUMU
nporeccy CaMOIIO3HAHMSA, CAaMOPA3BUTHS W  HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0yJaromuxcs.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS IpeaMeTa «XUMUS» OTpaxkaroT chopMUPOBAaHHOCTH
OTbITa TIO3HABATEIBHOW U TIPAKTHYECKON EATEIBHOCTH OOYYAIOIIUXCS IO peaau3alu,
OCYIIECTBIISIEMO B OOIIECTBEHHBIX [IEHHOCTSX, B TOM UHCJIE:

1) rpaxnaHcKoe BOCIIUTAHHE:

—OCO3HaHMsI OO0YyYalOIIMMUCA CBOMX KOHCTUTYLHMOHHBIX TpaB M OO0S3aHHOCTEH,
YBKEHUS K 3aKOHY U TIPAaBOTIOPSIIIKY;

—MPEICTaBICHHUS O COIHMAIBHBIX HOPMaX M MPaBHIAX MEXKINYHOCTHBIX OTHOIICHUHA B
KOJUIEKTHBE;

—TOTOBHOCTH K COBMECTHOM TBOPUYECKOH MEATEIbHOCTH MpPHU CO3JaHUM Y4eOHBIX
MPOEKTOB, PEIICHUU YyYeOHBIX W IIO3HABATENBHBIX 337a4, BBINOJHEHUN XHUMHUYCCKHUX
HKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMAaTh W TPHHUMATh MOTHBBI, HAMEPEHHsS, JIOTUKY W apryMEHTHI
JIPYTUX IPU aHAIKU3€ PA3IMYHbIX BUJOB YUEOHOH IS TEIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHUS:

— LIEHHOCTHOTO OTHOLICHHSI K UCTOPUUYECKOMY M HAyYHOMY HACJEIUI0 OTEYECTBEHHOMN
XUMUH;

—MOJJIep’KKa Mpolecca TBOPUYECTBA B TEOPHUSIX M MPAKTHUYECKOM NMPUMEHEHUH XUMHH,
OCO3HAaHHWE TOT0, 4YTO JOCTHKEHHS HAayKd €CTh pe3ylbTaT JUINTENbHBIX MCCIEI0BaHUMH,
KPOMOTJIMBBIX IKCIIEPUMEHTATHHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHKOB;

—HWHTEpEeC W TIO03HABaTEeNbHBIX MOTHBOB B IOJYYEHHH U TOCJIEAYIOIIEM aHaju3e
nH(GOpPMAIIUU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUHU.

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— HPABCTBEHHOTO CO3HAHMS, ’THUYECKOTO NTOBEICHUS;

— CrnocoOHOCTH OIIEHUBATh CUTYAllUU, CBA3aHHBIEC C XUMHUUYECKUMH SIBIICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

— TOTOBHOCTH OIIEHMBATh CBOE MOBEACHUE U MOCTYNKH CBOUX TOBAPHUUICH C MO3UINI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATHX MOCTYIKOB;

4) hopMupoBaHus KyJbTYPbl 310POBbS:

— TOHMMaHUs IIEHHOCTEH 30pOBOro M 0€30MacHOro odpasa KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PU3HUYECKOMY U IICHXUIECKOMY 3JI0POBBIO;

— coOmojieHuss mpaBui  Oe30mMacHOro oOpamieHuss C  BemlecTBaMH B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOI1 1€ATEIbHOCTH;

— TMOHUMAaHHUS LIEHHOCTH TPABWI HUHIUBHUAYAJIHHOTO M KOJUJIEKTMBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

— OCO3HAHUSl TMOCIEJACTBUI W HENPHUATHS BPEAHBIX MNPUBBIYEK (ymoTpediieHus
QJIKOT0JIs1, HAPKOTUKOB, KypeHus);

5) TpyaoBOro BocniuTaHus:

— KOMMYHUKATHBHON KOMIIETEHTHOCTH B Y4e€OHO-HMCCIIEIOBATEIbCKON NESTENbHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITETLHOCTH;

— YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEIIEHWU MPAKTUYECKUX 3a]a4d COIHATHHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

— HHTepeca K MPaKTUYeCKOMY M3yUeHUIO Mpodeccuil pa3indHoOro poja, B TOM YHCIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU 110 XUMUU;

— yBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yJbTaTaM TPYI0BOH JESITEIBHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIUBUIYaJbHOW TPAEKTOPUU OOpa3OBaHUS,
Oynymieit mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TIOTPEOHOCTEH 0OIIEeCTRA;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

— DKOJIOTUYECKH IIeJIeCOO0pa3HOro OTHOUIEHHMsS K HpUpOJie, KaK HCTOYHUKY
CyILIECTBOBAaHUS KU3HU Ha 3eMIIE;

— TOHMMAaHUsl TJIOOATBHOTO  XapakTepa JKOJOTUYECKUX  TpoOiieM,  BIUSHUS
HKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHON CPEJIbl;

— OCO3HaHUsA HEOOXOJUMOCTH WCIOJIB30BaHUS JOCTHKEHUNW XUMHH IS PEIICHUS
BOITPOCOB PAIMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

— AKTHUBHOI'O HENPUATHS JEUCTBUK, NPUHOCALIUMX BpEI OKPYKAKOMIEH NPUPOIHOU
cpene, YMEHUs ~ MPOTHO3MPOBATh  HEOJArOMpPUATHBIE  SKOJOTHYECKHE  IMOCIEICTBHS
MPEANPUHUMAEMBIX JICHCTBHUI U IPEAOTBpAIIaTh UX;

— HaJU4Ms Pa3BUTOTO 3KOJIOTMUYECKOTO MBIIUICHHS, SKOJOTUUECKON KYIbTYphI, OIBITA
JEATETLHOCTH  DKOJOTUYECKOW HAMpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTHBOCTOSATH UICOJIOTHH XeMOo(hoOouu;
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7) HIEeHHOCTH HAYYHOI0 TIO3HAHUS:

— c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHOW MPAKTHKHY;

— TOHHMMaHus CHelU(UKH XMMUU KaK HayKd, OCO3HaHHUS €€ poju B (OPMHUPOBAHUU
paloOHAIBHOIO HAYYHOTI'O MBIIUICHHUS, CO3JaHUH LEIOCTHOTO MPEICTaBICHUs 00 OKPYKaOIIEM
MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelieHruy IpobiieM COXPaHEeHHUs IPUPOJTHOTO PABHOBECHS;

—  yOeKXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMUH ISl COBPEMEHHOM ITUBUIN3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEHIEHUH TII00ANBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSI YETIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PAa3BUTHU MEIHIIMHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KM3HU Ka)KJ0ro 4jieHa
00I11eCTBa;

— ©€CTECTBEHHO-HAy4YHOM TI'PAMOTHOCTH: IOHMMAaHUs CYIIHOCTM METOJOB IO3HAHMS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU MCIOJIL30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUs SBICHUU OKPYXKAIOLIEr0 MUpa U MPOUCXOMSIIMX B HEM HM3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIIHUXCS TaHHBIX
C LEJBIO MTOTYYEHHS JOCTOBEPHBIX BHIBOJOB;

— CMOCOOHOCTH CaMOCTOSITETIbHO HCIONb30BaTh XUMHUYECKUE 3HAHUS AN PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

— HHTEepeca K MO3HAHMIO U UCCIIEIOBATEIIbCKON IEATEIIbHOCTH;

— TOTOBHOCTH W CITIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPA30BaHUIO, K
AKTUBHOMY TIOJYY€HHIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

— HHTEepeca K OCOOCHHOCTSIM Tpylda B pPa3NUUYHBIX cdepax mnpodecCHOoHaTbLHON
JIeATEIbHOCTH.

METAINPEAMETPHBIE PE3YJIbTATHBI

MertanpeameTHble pe3yJabTaThl OCBOEHUS y4eOHOro MpeaMera «XHUMHUS» Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

—3HauuMble A1 GOPMUPOBAHUS MUPOBO33PEHUST O0YUAIOIINXCS MEXIUCIUTUTMHAPHBIC
(MeXmpenIMeTHbIE) OOIIeHaYYHbIE MOHSATHUS, OTPAXKAIOUINE 1IETTOCTHOCTh HAYYHBIX KapTHH MUpa
U cnenuduKy METOJIOB TO3HAHUs, BIMSHUE B CPEAHUX HayKax (MaTepusi, BEIIECTBO, YHEPTHUS,
SBIIEHUE, TPOIECC, CHCTEMa, HAy4YHBIM (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCClIeJOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

— YHHUBEpCalIbHbIE TEXHOJOTHYECKHUE NEHCTBUS (MO3HABAaTEIbHbIC, KOMMYHHKATHBHbIC,
pErylnaTuBHbBIE), oOecredueHrne oOecreueHus (YHKIMOHAIBHOW TPAMOTHOCTH U COIHANIBHBIX
HABBIKOB 00yYaronInxcs;

—CIMOCOOHOCTH  OOYYAIOIIMXCS HCIOJIB30BaTh OCBOCHHBIE MEXIAUCHUILTMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHbIE TEXHUYECKUE NIEUCTBHUS B IO3HABATEIbHOU W
COLMAJIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIe pa3MBIIIICHHS PE3YIbTaThl OBJIA/IEBAIOT YHUBEPCAILHBIME YU4eOHBIMU
MMO3HABATEIIbHBIMA, KOMMYHUKATUBHBIMU U PETYJISATHBHBIMH JICUCTBUSMU.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeiCTBUS

ba3oBble Jlornueckue AeicCTBHSA:

— CaMOCTOATENTHHO (OPMYIUPOBATH U AKTYATH3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

— ONpEeNeNsATh LEeNu ASATENHHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKCHHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTH C ITIOCTABICHHBIMU LIEJISIMH;

— HCIOJIb30BaTh IPU OCBOCHUU 3HAHUN MPUEMBI JOTUYECKOTO MBIIIJIEHUS — BBIICIATh
XapakTepHbIEe TMPU3HAKKM TIOHSATHH W yCTaHABIWMBAaTh WX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIME NOHATUS ISl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBJICHUIA;
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— BBIOMpATh OCHOBAHUSA W KPUTEPUU IS KiIacCU(DUKAIMKM BEIIECTB M XUMHYECKHX
peaKuuid;

— YCTaHaBJIMBaTh IPUYUHHO-CIIEACTBEHHbIE CBSI3U MEXYy U3yYaeMbIMU SIBJICHUSAMU;

— CTpPOMTbH JIOTMYECKHE paCCYXAEHUS (MHIYKTUBHBIC, AECIYKTUBHBIE, IO AHAJIOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

— TIPUMEHATh B TpPOIECCE IO3HAHUS, HCIOJIb3YEMblE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIC) MOJENH, MPEOOPa3OBBIBATH MOJCIBHBIC NPEICTABICHUS — XHUMHUYECKUW 3HAK
(cuMBOJ) 3J€eMeHTa, XuMU4eckast GopMylia, ypaBHEHHE XUMHUECKON peakIui — MpU pPelIeHUn
y4eOHBIX I103HABATEJIbHBIX M IMPAKTMUYECKUX 3aJa4, I[PUMEHATh Ha3BaHHbIE MOJIEIbHbBIC
MPEJICTABICHUS JJIsl BBIABICHHUS XapaKTEPHBIX MPHU3HAKOB M3YYaeMbIX BEIIECTB M XMUMHUYECKUX
pEeaKLHii.

Ba3oBble ucciaenoBarejLCcKue AeiicTBHA:

— BJIaJIETh OCHOBaMH METOJI0B HAyYHOT'0 ITO3HAHUS BEUIECTB U XUMHUECKHUX PEaKIINii;

— (QopMmynupoBaTh LEIM U 3a7aud HCCIENOBAaHUS, HCIOJIb30BATh IOCTaBJIEHHbBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
IUTst POPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

— BJIaJIETh HaBBIKAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHMSI U MIPOBEJACHUS YUYEHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOaTh 32 XOJIOM MpOIlecca, CaMOCTOSTEIBHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTAaTOB MCCIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOAETaHHOM
pabore;

— npuoOpeTaTh OMBIT YYEHUYECKOW HMCCIEI0BATEIbCKOW M MPOEKTHOM AESITeIbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PpELICHHS
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

PabGora ¢ undopmanmeii:

— OpHEHTHPOBATHCS B PA3IMUYHBIX HCTOYHHMKAX HH(pOpMauuu (HAy4HO-TOMYJsSpHas
JauTepaTypa XHMMHUYECKOTO COJEp)KaHHs, CIpaBOYHble TmocoOus, pecypcel VHTepHeTa),
aHAM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

— (opmynupoBaTh 3anpochl ¥ NPUMEHSTh pa3IUYHbIE METO/bI IPU MOUCKE U 0TOOpe
uH(pOopMaIii, HEOOXOAUMOMH /7S BBIMIOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO THTIA;

— npuodperarb ONMBIT  MWCIOJNB30BaHUS  HMH(DOPMALIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTHI U pa3IMYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOSATENIbHO BBIOMPATH ONTUMANbHYIO (opMy MpeacTaBieHUs WHGOpMaLUU
(cxembl, TpadUKH, TUArpaMMbl, TAOIHIIBI, PUCYHKHU H JIPYTHE);

— HCINOJb30BaTh HAy4yHBIA SI3bIK B KAuyeCTBE CpeACTBa MpU paboTe ¢ XUMHUYECKOU
uH(popMalMel: NPUMEHATh MEXIpeIMeTHble ((pU3nyYecKue M MaTeMaTHM4eCcKHe) 3HakKu U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYpPHI, HOMEHKIATYPY;

— HCIOJb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIE eliCTBHUS:

— 3a7aBaThb BONPOCHl IO CYIIECTBY OOCYXJIaeMOil TeMbl B XOJe Juajiora H/wiu
JTUCKYCCUM, BBICKA3bIBaTh HJeH, (HOPMYIHpPOBaTh CBOM MPEIIOKEHUS OTHOCHUTEIBHO
BBITIOJIHEHU S MIPEJIJIOKEHHOMN 3a/1auu;

— BBICTYNATh C Mpe3eHTalUeil pe3ylbTaTOB [O3HABATEJbHOM  JESITEIbHOCTH,
MOJIyUEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIpU  BBINOJHEHUU
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKOW pabOThl MO MCCIIEOBAHUIO CBOMCTB M3ydaeMbIX
BEIIECTB, pealn3ali y4eOHOro mpoekTa U (OpMYyJIUPOBaTh BBIBOJBI IO pe3yJbTaTam
NPOBEIEHHBIX HCCIEI0BAaHUNM MyTEM COIJIAaCOBAaHUS MO3UIMHA B XoJe OOCYXJeHus U oOMeHa
MHEHUSMHU.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA
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—CaMOCTOSITEIbHO ~ IJIAHUPOBaTb U OCYIIECTBIATH  CBOK  II03HABATEIIBHYIO
NeSTEeNbHOCTb, ONpenensds e€ Leau M 3a7add, KOHTPOJUPOBAaTh M IO Mepe HeOoOXOAMMOCTHU
KOPPEKTUpOBaTh IpeIIaraéMblii alropuT™M JAEWCTBUH IIpU BBINOJIHEHUHM Y4YEOHBIX U
UCCIIeIOBATENbCKUX 3a/1a4, BbIOMpaTh Haubosee 3(GEeKTUBHBIN CIOCO0 UX pEIHICHUs ¢ y4EToM
IIOJIy4ECHUS HOBBIX 3HAHUM O BEIIECTBAX U XMMHUYECKUX PEAKIUAX;

—OCYUIECTBJIATh CAMOKOHTPOJIb CBOECHM JEATEIbHOCTH Ha OCHOBE CaMOaHalIu3a Hu
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATHI

10 KITIACC

[IpenmMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKasi XuMUs» OTPaXaroT:

— c(OpMUPOBAHHOCTH MPEICTABICHUI O XUMHUYECKOW COCTaBJISIOUICH eCTEeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMMHUU B IO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHusT TPAaKTHUYECKUX 3a7ad M SKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cperie;

— BIIQJICHUE CUCTEMON XMMHUYECKUX 3HAHMI, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraKIINe
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs: 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIFHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJISIpHAs Macca, MOJSIPHBIH O00BEM, YITEpPOAHBIA  CKeEJNeT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKanl, HU30MEpHus, W30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOA U a30TCOJAEPKALINE COCIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUN U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB  A.M. byriepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHPOBO33PEHUECKHE 3HAHHUSA, JIeXkKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SBJIECHUH, (PaKTOJOrMUECKUE CBEIEHUS O CBOICTBaX,
coCTaBe, OJy4YeHUHU U 0€30I1aCHOM HCIOJb30BaHUU BaXKHEUIIUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOM IEATENBHOCTH YEI0BEKA;

— C(QOpPMHUPOBAHHOCTb YMEHUH BBIABIATH XapakTEpHbE MPU3HAKU  TOHSITHUH,
YCTaHaBIMBAaTh MX B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOLIWE MOHSATHS IMPH OMHCAHUU
COCTaBa, CTPOCHMSI U NIPEBPALLICHUI OPraHUYECKUX COCIUHEHU;

— C(QOpPMHUPOBAHHOCTb YMEHUH HCIHOJB30BaTh XUMHYECKYID CHMBOJHMKY JJIs
COCTaBJICHUSI MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpauléHHOH) Qopmyn
OpPraHMYECKUX BELIECTB M YPAaBHEHUN XMMHUYECKMX pEaKLUi, NU3rOTaBIMBAaTh MOJAEIN MOJIEKYII
OpraHMYECKUX BEIIECTB I WUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

— c(hOpMHUPOBAHHOCTb ~YMEHHMH  YCTaHABIMBATh  IPHHAJICKHOCTb  M3YYEHHBIX
OpPraHMYeCKHUX BEIIECTB [0 HMX COCTaBy M CTPOCHHUIO K ONpeeNEéHHOMY Kiaccy/rpyrie
COEIMHEHU N (YyrneBoaoposl, KHCJIOPOJ u a30TcozepKallme COEIMHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUs M0 CUCTEMAaTUYECKON HOMEHKIIAType
(IUPAC), a takxe TpPUBOAUTH TPUBUATIBHBIC HA3BaHUS OTACIIBHBIX OPTraHWYECKUX BEIIECTB
(3TWJIEH, TIPONMJICH, AaLETWJIEH, OTWIEHIJHMKOIb, TIJMUEpUuH, (eHon, Qopmaabaerun,
aleTaibAeru]l, MypaBbHHAsl KHUCIOTAa, YKCyCHas KHUCIJIOTA, OJICMHOBAas KHUCIJIOTA, CTEApUHOBAs
KHCIIOTa, TIII0K03a, (ppyKTO3a, Kpaxmal, HeJUIr0103a, TIIUIHH);

— Cc(OpPMUPOBAHHOCTb YMEHHUS OIpPEAEATh BUJIbI XUMUYECKOM CBSA3M BOPraHUYECKHX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);,

— c(hOPMHUPOBAHHOCTb ~ YMEHHS  IPUMEHSTH  TOJOXKEHUS  TEOPHUH  CTPOCHUS
oprannueckux Bemiects A.M. bytnepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa M CTPOECHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

— Cc(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX IIPEICTABUTENICH PA3IMYHBIX KJIACCOB OPTAaHMYECKUX BELIECTB
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(MeraH, 3TaH, ASTWIEH, NPONWIEH, aleTwieH, OyramueH-1,3, mermnOyraauwen-1,3, OeHsodn,
METaHOJ, ATAHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHON, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKLUUN C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYT;

— c(OpMUPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh UCTOUYHUKU YIIIEBOJIOPOAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEPEepabOTKH M MPAKTUYECKOE MPUMEHEHHE
POJYKTOB NepepaboTKu;

— cpOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUUCICHHS 110 XUMUYECKUM ypaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKLHUM 10 H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIH MPOTIYKTOB PEAKIUN);

— cpOpMUPOBAHHOCTh YMCHHH BJIAJETh CHCTEMON 3HaHWA 00 OCHOBHBIX METOAAX
HAy4HOT'O MMO3HAHMS, UCIOIb3yEMbIX B XUMHUH MPU U3YYECHUU BEUIECTB U XUMHUYECKUX SIBICHUU
(HaOnrofieHue, U3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaAIIUSIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

— cpOpMUPOBAHHOCTh YMEHUH COOJIOATh TpaBHUJA TOJB30BAHUS XUMHYECKON
NoCyIol U J1abopaTOpHBIM O0OpYyIOBaHUEM, a TaKXKe IMpaBWiia OOpalleHUs C BEIECTBaMHU B
COOTBETCTBUU C UHCTPYKIMSIMH 10 BBIMOJTHEHUIO Ta0OPATOPHBIX XUMHUUECKHUX OIIBITOB;

— ¢(hopMUPOBAHHOCTh YMEHUM TIJIAHUPOBATH U BBITIOJHATH XUMUUYECKUM SKCIICPUMEHT
(mpeBpallleHusi OPraHUYECKUX BELECTB IPU HAarpeBaHUU, IOJYyYEHUE ITHIIEHA U HU3YYEHHUE €ro
CBOMCTB, KAaueCTBEHHBbIC pEAKIMH OpPraHMYECKHUX BEIIeCTB, JIeHaTypalus OeTKoB Mpu
HarpeBaHWM, IBETHBIC PEAKIUU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacCHOCTH
npu OOpallleHUuU C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3YIbTAaThI
XUMHYECKOTO JKCIIEpUMEHTa B (opMe 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX pEAKIHNA H
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTaTOB;

— c(hOopMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  AHAIM3UPOBATh  XUMHUUYECKYIO
uH(pOpMaLlMIO, TOIY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MaccoBOil uH(popmanuu,
WuTepHeT U Apyrux);

— c(OpMHUPOBAHHOCTh YMEHHH COOIIOAATh MpaBHIa KOJOTHMYECKU II€IeCO00pa3HOro
MOBE/IEHNUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS M
OKpY’Kalolllel MPUPOJHON Cpellbl, 0CO3HABATh ONMACHOCTh BO3JECHUCTBHS HA YKUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMAas cMbici mnokaszarens [IJIK, mosicHaATh Ha
npuMepax crmocoObl YMEHBIIEHHUS U MPEJOTBPAIICHHUS X BPEIHOTO BO3JICHCTBUS HA OPTaHHU3M
YeJI0BEKa;

— nans  o0yyarommxcs C OrPaHUYCHHBIMH BO3MOXKHOCTSMHU 3JIOPOBBS: yMEHHE
MPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TO3HAHUS BEIIECTB M XUMHUYECKHUX
SIBIICHUI;

— JUIsl CIENBIX M CHA0OBHISIIMX OOYYaIOIIMXCSA: YMEHHE HCIOJIb30BaTh PEIbePHO
TOYEYHYIO cuctemMy obo3Hauenuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.

11 KIIACC

[IpenMeTrHble pe3ynbTaThl OCBOEHUA Kypca «OOmas u HeopraHudeckas XUMHs»
OTPAXKAIOT:

— c(hOpMUPOBAHHOCTh TPEICTABICHUN: O XHUMHYECKOM COCTABIISIOIICH €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJIM XMMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJAbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPAaKTHUECKUX 3aJad M HSKOJIOTMYeCKHM OOOCHOBAHHOIO OTHOILIEHUSI K CBOEMY
3/10pOBBIO U IPUPOJIHON CpenE;

— BIIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM, BAJICHTHOCTh, AIIEKTPOOTPHUIIATETHLHOCTh, CTEIECHb
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OKHUCJICHHS, XUMHYECKas CBsi3b (KOBAICHTHAs, WOHHAS, METa/UTMYecKas, BOJOPOIHAN),
KpUCTAJUIMYECKasi  pelETKAa, TUIIBI XMMHYECKHX  pEakUHUid, pacTBOp,  IJIEKTPOIMUTHL,
HEIJIEKTPOJIUTBI, IEKTPOIUTUYECKAs JTUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCThb
XUMHYECKOH  peakIMH, XHUMHYEeCKOE paBHOBECHE); TEOpUM W  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuidi 3akoH J[.M. MeHnneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHMS W MPEBPALLEHUS 3HEPrUU MPU XUMUUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HaHMS,
JeXalue B OCHOBE ITOHMMaHWsS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKUX SIBJICHUU,
(aKkTOJIOTMYECKUE CBEJCHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON NESTEIHLHOCTH YEIOBEKa,

— cOpPMUPOBAHHOCTh YMEHUU BBISABISATH XapaKTEPHBIE TPU3HAKU  TOHSTHIA,
YCTaHaBIMBATh UX B3aUMOCBS3b, HCIIOIb30BATH COOTBETCTBYIOIIME IOHATHUS NPU ONUCAHUU
HEOPraHMYECKUX BEILECTB U UX IIPEBPALLCHUI;

— Cc(pOpMHUPOBAHHOCTb YMEHUH HCIHOJB30BAaTh XUMHYECKYI0 CHMBOJUKY IS
coctaBneHuss (GOpMyN BELIECTB M YpPaBHEHUH XHWMHUYECKUX pEaKUUH, CHCTEeMaTHYECKYIO
Homenkinarypy (IUPAC) u TpuBmanbHbie Ha3BaHUS OTACIBHBIX HEOPraHUYECKUX BEIIECTB
(yrapHslii ra3, yriaekuciblid ra3, aMMHUaK, raiéHasi U3BecTb, HeraléHas U3BecTb, IUTHEBAs COA,
IUPUT U APYTHUE);

— c(pOpMUPOBAHHOCTh YMEHHI ONpPEEeNsITh BaJEHTHOCTh M CTENEHb OKHUCIICHUS
XUMHYECKHX DJJIEMEHTOB B COEAMHEHMSX PA3JIMYHOIO COCTaBa, BHJ XMMHMUYECKOH CBS3U
(KoBaJIeHTHasi, MIOHHAs, METAJUIMYECKas, BOJAOPOJHAs) B COCAUHEHMSX, THUI KPUCTAJUIMYECKOU
pemETKY KOHKPETHOTO BelecTBa (aTOMHasl, MOJIEKYIIIpHAsi, MOHHAs, METaNIndecKas ), XapakTep
Cpenbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUM;

— cpOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAMICKHOCTh HEOPTaHUYECKHX
BEIIECTB 0 MX COCTaBY K OMpEAeNEHHOMY KIIACCy/TpyIle COeAUHEHUN (IIPOCThIe BEIECTBA —
MeTaJlJIbl U HEMETAJUIbI, OKCHU/JIbl, OCHOBAHUS, KUCIIOThI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);

— c(hOpMUPOBAHHOCTh YMEHMH pacKpbIBaTh CMbICI Hepuoguueckoro 3akona JI.U.
MenzeneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

— c(hOpMUPOBAHHOCTb YMEHHUI XapakTepU30BaTh 3JEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKHX 371eMEeHTOB 1—4 nepuonos llepnoanueckoil cUCTEMbl XUMUYECKHUX d1eMeHToB J1.11.
MeHzeneeBa, HCHONB3Ys TMOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHUYECKHX 3JIEMEHTOB U HX
COEMHEHUI 10 mepuoaam u rpymnmnam llepuoanyeckoid cucteMbl XuMU4Yeckux 3neMenToB JI.M.
MenpeneeBa;

— Cc(QOpMUPOBAHHOCTh YMEHHMHM XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPA3JINMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBaHUE
TEHETUUYECKON CBA3M MEXAY HEOPraHMYECKMMH BEIIECTBAMU C ITIOMOIIbIO YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKHUX PEAKLINN;

— cpOpMUPOBAHHOCTh yMEHHUSA KIACCH(PHUIMPOBATh XUMHUYECKHE pPEaKIUU IO
pa3MyYHBIM MpH3HAKaM (YUCIYy U COCTaBy pEarupyrollux BELIECTB, TEIIOBOMY 3(deKTy
peaKIMM, W3MEHEHHMIO CTENeHEH OKHCICHHMS HJIEMEHTOB, OOpaTUMOCTH pEaKLUH, Y4acTHIO
KaTaau3aTopa);

— c(OpMUPOBAHHOCTh YMEHHI COCTAaBJISITh YPAaBHEHHSI PEAKUUN PA3IUYHBIX THIIOB,
MOJIHBIE W COKpAalIEHHBbIE ypaBHEHHUS peakluii MOHHOTO OOMEHa, YYHTHIBas YCIOBHS, IMPHU
KOTOPBIX 3TH PEAaKIMK UIYT 10 KOHIA;

— ¢(hOpMUPOBAHHOCTh YMEHUN IPOBOJUTH PEAKIIMHU, TIOATBEPKIAIOIINE KaUeCTBEHHbIN
COCTaB pa3JIMYHbIX HEOPraHWYECKHWX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAaHMYECKUX BEILECTB;

— ¢(hOpMUPOBAHHOCTb YMEHUU pacKpbIBaTh CYILIHOCTh OKUCITUTENBHO-
BOCCTAHOBUTEIIBHBIX PEAKIHi MOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OajlaHCa ATHX PeaKIuii;
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— cOpPMUPOBAHHOCTh YMEHHI OOBSCHITH 3aBUCHMOCTH CKOPOCTH XUMHYECKON
peakuu OT pa3IuYHbIX (HAKTOPOB; XapakTep CMEHIeHHs] XUMHYECKOIO0 pPaBHOBECHUS B
3aBUCHUMOCTH OT BHeIIHero Bo3aeicTBus (npunuuin Jle [laTense);

— c(pOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUYECKUE MPOLECCHI, JIKAITUE B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUs CEPHOM KHUCIOTHI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
MpEACTaBICHU 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTUYECKUX MPOoOJIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

— cpOpMUPOBAHHOCTh YMEHHUI IMPOBOJIUTH BBIYUCICHUS C HCIOJB30BAHUEM MOHSITHS
«MaccoBasi 0Nl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHYECKUX
peaKIusax, Macchl BEIIECTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

— cpOpMUPOBAHHOCTh YMEHUH COONIOJATh TpaBHUIA TIOJB30BAHUS XUMHYECKON
MOCYION M JIaDOopaTOpPHBIM O0OPYyIOBaHHEM, a TAKXKe IMpaBWJIa OOpaIlIeHUs C BEIIECTBAMHU B
COOTBETCTBUU C UHCTPYKIMSIMHU 10 BBIMOJTHEHUIO Ja0OPATOPHBIX XUMHUUECKHUX OIIBITOB;

— ¢(hOopMUPOBAHHOCTh YMEHUM TIJIAHUPOBATH U BHITIOJHATH XUMUUYECKUM SKCIICPUMEHT
(paznoxeHue TMEpPOKCHIA BOJOpOAa B TPUCYTCTBUU KaTaau3aTropa, OIPEACICHHE CpPEJbl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIBHOTO UHAWKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOM pEeaKIMh, PEeaKIMd HMOHHOTO OOMEHAa, KaueCTBEHHBIC pPEaKIMu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIBHBIX
3aMad o temam «Metamiely u «Hemeramisl») B COOTBETCTBHHM C MpaBWIAMU TEXHUKH
0e30MacHOCTH MpHU 0OpallleHNH ¢ BEIIECTBAMH U JIA0OpaTOPHBIM 000PYJIOBaHUEM, MIPEACTABIATh
pe3yNIbTaThl XMMHYECKOTO JKCIIEPUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyYIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

— c(hOpMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKA  aQHAIM3UPOBATh  XUMHUUYECKYIO
uH(popMaIKIO, TMOTYy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB (CpeICTBa MAacCOBOM KOMMYHHUKAIUH,
WuTepHeT U Apyrux);

— c(hOopMUPOBAHHOCTh YMEHUN COOJIO/IaTh MpaBUiIa SKOJOTHUYECKH I1eJIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYIAOBOM [EATEIHHOCTH B IIEJIAX COXPAHEHUS CBOETO 3/I0POBBSl U
OKpYKarollle NPUPOJHOM Cpelpl, OCO3HABATh OIACHOCTH BO3JCHCTBUS HA KUBBIE OPraHU3MBI
OmpeeNIEHHBIX BEIIECTB, TOHUMAasi cMbIca Tokaszarens [1JIK, mosicHATh Ha mpuMepax crocoObl
YMEHBIIEHUS U NPEIOTBPALLEHUS UX BPEIHOIO BO3JAEHCTBUS HA OPraHU3M YEJIOBEKA;

— sl O0ydJarIuXcs ¢ OTPAaHWYCHHBIMH BO3MOKHOCTSIMH  37I0POBbS:  YMEHHE
NPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
SIBIICHHIA,

— 7S clenblX W cIaboBUIMMIMX OOYYArOIIMXCS: YMEHHE HCIOIB30BaTh pelbeHO
TOYCYHYIO cucTeMy obo3HaueHwuit JI. bpaiins ans 3anucu XumMudeckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHUE

10 kaacc (34 4.)
KoaunuecTBo yacoB
HaumeHoBanue JIeKTPOHHbIE
Ne H3 HAX Ha H3 HHX Ha (mudpossbie) JesTeJbHOCTD YunTelisi ¢ yuérom [IporpamMmmbl
n/n Pa3acI0B M TEM Beero | KOHTPOIbL NPAKTHIECKNE o0pa3oBaTeIbH BOCIIUTAHMS
NporpamMmmMsbl HbIE (srabopaTopHbIe) bIe pecypebI
padoThl padoThI
Teopernueckue ¢ 10 HOs10pst «BceMupHBIN JeHb Hayku». B
1 | ocHOBBI OpraHuyecKkoit 3 0 0 paMKax Ipa3JHOBaHUsA, (OPMHUPYEM HHTEpeC K
XUMAN Hay4HBbIM HCCIICJOBAHMSM WU II€pPBOHAYAJIbHBIC
HaBBIKM pabOTBl B YCIOBHSAX JabOpaTOpHU;
2 ¥ TIIEBONOPOIEI 13 1 1 YECTHOCTh M JIOCTOBEPHOCTH IPOBEACHUS U
Kucnopoaconaepixariue 00paboTKH pe3yabTaTOB HKCIIEPHUMEHTA.
3 OpraHuyecKue 13 1 1 bubanoreka e DopMHPYEM YMEHHS IPUMEHATH METObI
COEIMHEHUS [HOK XMMHUYECKON HAYKH JIUIS H3YUCHHS XUMHUH.
A3zoTcosepKarue 27 wmas «J/lenp xumuka». [IpuBuBaeM
4 OPraHMYECKHUE 4 1 0 HHTEpEC K npodeccusim XUMUYECKOM
COCTUHEHUS MIPOMBIIIIJICHHOCTH.
5 BricokoMonekynspHbIe 1 0 0 e QopmupyemM  YYBCTBO ~ TOPAOCTH 32
COeIUHEHNS JIOCTHKEHHS OT€YECTBEHHEBIX XUMHUKOB.
OBILIEE KOJIMYECTBO 34 5 5
YACOB I10 [TIPOT'PAMME
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11 knacce (34 4.)

Konu4yectBo yacos
DJIeKTPOHHBbIE
Ne Hammenonae H3 HAX HA | H3 HHX HA | (uu¢posbie) JesTeJbHOCTh yunTesi ¢ yuétom IIporpammbi
p/p | PEOACTOB I TEM KOHTPOJIb | NMPAKTHYECKHE o0pa3oBaTe/lbH | BOCIIHTAHMUS
porpamMMel Beero HbIEe (n1adopaTopHbIe) bIe pecypehl
padoThI padoThI
. 10 HOs10psi «BcemupHblii eHb Hayku». B
1 Teopernyeckne 14 1 1 paMKax mpa3IHOBaHUS, (GOpMHUpYEM HHTEpec K
OCHOBBI XUMHH Hay4YHbIM HCCIIEIOBaHUSIM M IIe€pBOHAYaJIbHbIC
HaBBIKH paboOTBl B YCIOBHAX J1a0OpaTOpuHu;
YeCTHOCTh M JIOCTOBEPHOCTH TPOBEINCHHUS U
2 Heoprannyeckas 17 2 2 Bubmiorexa [IOK 00paboOTKH Pe3yIbTaTOB IKCIICPUMEHTA.
XUMHA e  ®dopMupyeM yMEHHUS NPUMEHATH METOIbI
XUMHAYECKON HAYKH ISl U3YYCHUST XUMUH.
. 27 wmas «/lenp xumuka». IIpuBuBaem
3 S T 3 1 0 UHTEpec K npodeccusm XMUMUYECKOH
MPOMBITIIICHHOCTH.
e  @opMmupyeM  YyBCTBO  TOpPJOCTH 32
JOCTHKEHUS OTEUECTBEHHBIX XUMHUKOB.
OBUIEE  KOJIMYECTBO 34 4 3
YACOB 110 ITPOI'PAMME

Kanennapuo-remarudeckoe mianuposanue (Ilpunoxenue)
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