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IHosicuuTeabHAA 3aNMCKa

[Iporpamma 1Mo XMMHHM Ha YpOBHE CpefaHero ooOmiero oOpa3oBaHuUs pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
@denepanuny, TpeOOBaHMH K pe3ynbTraTaM OCBOeHHMs (erepaibHOW  00OpazoBaTeIbHOM
nporpamMmMbl cpenHero oomero odpazosanus (POIl COO), npeacrasiennsix B degepanbHom
rocyJapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaTM3yIoLINX OCHOBHbIE 00pa30BaTe/IbHbIE MIPOTrPAMMBbl, U OCHOBHBIX NOJOXeHHH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOIOB K pPa3pabOTKe MpOrpamMMbl MO XHMHUH, K ONpPEIENCHHIO OOIIen
CTpaTeruy oO0y4eHUs, BOCIIMTAHUS U PA3BUTUS O0YUaIOIIMUXCS CPEICTBAMU y4eOHOro mpeamera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHLIENTYaJIbHBIEC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJIEp)KaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHUe, II0JIyyaeMO€ BBITYCKHMKaMU 0011e00pa30BaTesIbHOM
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBAaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAYECHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBLHOM KM3HM OOIIECTBA, a TAKXKE ¢ YIETOM 0OLINX
1esiell ¥ NPUHIMIIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK Hrpaer ocoOyi poib B
COBPEMEHHOM LMBUJIM3AllMU, B CO3JJaHUM HOBOM 0a3bl MarepHalbHON KyiabTypbl. OHa BHOCUT
CBOM BKJaJ B (POPMUPOBAHME PALMOHAIBHOTO HAYYHOTO MBILIUIEHHS, B CO3JaHHUE LIE€JIOCTHOTIO
IpEJICTaBICHUsT 00 OKpY)KaloIlleM MHpe KaK O €IMHCTBE IPHUPOAbl U 4YelOBEKa, KOTOpOe
dopmupyeTcsi B XUMHUM Ha OCHOBE NMOHUMAaHMS BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MHpa,
OCO3HAaHHS B3alMOCBSA3M MEXJy CTPOEHHUEM BEIIECTB, MX CBOHCTBAMHU M BO3MOXHBIMU
001aCTAMH TPUMEHEHHUS.

TecHo B3auMOAEWCTBYS C JPYrUMHU €CTECTBEHHBIMM HayKaMH, XHUMHS CTaia
HEOTHEMJIEMOI YacTbi0 MUPOBOHM KYJIbTYphbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMUS KaK HayKa CO3MjaTelbHasl, Kak HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe IT0O0AJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJIOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBHM ¢ OOLMMH LENSMU W NPUHLMIIAMUA CPEIHEro oouero oOpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisioliuMu  mpeamera «XUMHs» ABISIOTCS 0a30Bble Kypchl — «Opranmdeckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0A30BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIOUECHHEM
3HaHUU U3 oOuIel XMMHMU) U OpraHudeckod XxumMuu. PopMuUpoBaHHE JAaHHOW CHCTEMBbl 3HAHUI
Opyd HM3Y4YEHUHU TMpeaMeTa o0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa conmepkanus KypcoB — «Opranumdeckas xumus» u «OOmas wu
HEOpraHuyeckas XUMHsS» copMHpoBaHa B MPOrpaMMe MO XUMHUH Ha OCHOBE CHCTEMHOTO
MOJIX0Ja K HM3YYCHHIO Y4eOHOTO Marepuasia U OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUN HA ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHuyecKou
XHMMHUHU BEILIECTBA pacCMaTPUBAIOTCA HA YPOBHE KIIACCUYECKON TECOPUHU CTPOCHHUS OPTraHUYECKUX
COCIMHEHUH, a TakKe€ Ha YPOBHE CTEPEOXMMHYECKUX W DIIEKTPOHHBIX MPEACTaBICHUN O
cTpoeHun BemecTB. CBeAeHHUsT 00 M3y4aeMbIX B Kypce BEIIECTBaX JMAIOTCS B Pa3BUTHUU — OT
YIJIEBOJOPOAOB JI0 CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX COequHEeHHH. B Kypce opraHmueckoit
XUMHUH TOTYYal0T pa3BuUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpazoBaHUs
NepBOHAYANIbHbIE TPEJCTABICHUS O XUMHYECKOW CBSI3U, KIACCHU(PUKAIMOHHBIX IPU3HAKAX
BEIL[ECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHS, O XUMUYECKON peaKIuu.

[Ton HOBBIM yTJIOM 3peHus B IpeameTe «XHUMHS» 0a30BOr0 YPOBHS paccMaTpHUBAaeTCs
U3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUSCKUNW MaTepual u
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas © HEOpPraHWYECKass XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riry0XKe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Ennnas cucrema 3HaHMI O BaXXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX
U TNPUMEHEHHH, a TaKkKEe O XMMHYECKHUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
nmpoTeKaHus nomnojHsaeTrcs B Kypcax 10 u 11 ximaccoB sinemMeHTaMu COACpKaHUS, UMEIOITUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX TPHIIOKECHUN XMMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO M MPUMEHATh €€ NI MMOTIOJHEHUS 3HAHWUN, PEIICHUs
WHTEJUICKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a1ad.B 1enoMm coxpepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUs (GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMU (PaKTaMH U TEOPETUUYECKUMHU MPEINOCHIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnnane pemeHus 3agad BOCHHUTAHMS, PA3BUTHS W COLMATU3AIUU OOYUYAIOLIUXCS
MPUHATBIE MPOTPAMMON IO XMMHH TOIXOJBI K OMPENENICHUIO COJEPKAHHS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAUCHHE /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPoOJieM, IMOMCKa, aHAJIu3a 1
o0paboTku wuHPOpMAIUK, HEOOXOMUMBIX i TPUOOpPETEHHs] OmNbITa MPAKTUYECKOH U
MCCJIEI0BATENLCKOM IEATETLHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTtuke mpenogaBaHus XUMHHM KaK Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMUS,
TaK W HA YyPOBHE CpEIHEro ooOmero oOpa3oBaHUs, TMPH OMNPEACICHUH COJEPKATEeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTyphl. C METOIMYECKOW TOYKM 3pEHHsS TaKOW MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CoryacHO JaHHOW TOYKE 3PEHHS TJABHBIMHU IEJSIMU W3YUYEHUs MpeaMeTa «XUMHS» Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:



e  (¢opMHpOBaHME CHCTEMBbl XMMHMYECKMX 3HAaHMA KaK BaKHEHIIEH
COCTaBJISIIOLIECH €CTECTBEHHO-HAYYHOM KApTUHBI MHpA, B OCHOBE KOTOPOW JIexkKaT
KJIIOUEBbIE MOHATHUS, (pyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUH XHMHH, OCBOCHHUE S3BIKA

HAayKH, YCBOGHME U  [OHMMaHHE  CYIIHOCTH  JIOCTYHHBIX  OOOOIICHHI
MHUPOBO33PEHYECKOTO  XapaKTepa, O3HAKOMIIGHHE C HCTOpUEH HX pa3BUTUS H
CTaHOBJICHUS;

e (¢opmMHpOBaHHME W pa3BUTHE TMPEJICTABICHUH O HAy4YHBIX METOJaX

MO3HAHUS BEUIECTB M XUMUYECKUX PEAKLIUH, HECOOXOAUMBIX ISl IPHOOPETEHUsT YMEHUI

OpPUEHTHUPOBATbCSI B MHUPE BEUIECTB U XUMHUYECKUX SIBJICHHUH, MMEIOLUIMX MECTO B

IIPUPOJIE, B IPAKTUYECKON U IIOBCEAHEBHOM KU3HU;

®  Da3BUTHE YMEHUH U CHOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOJIIOICHUEM

U OOBSICHEHHEM XHMMUYECKOTO HKCIEPUMEHTa, COOJIIOJIEHHMEM MpaBuil O€3011acHOro

oOpaleHus ¢ BeIIECTBAMH.

Hapsny c atum, conepxarenbHas XapaKTepUCTHKa LeJIed U 3a/1a4 U3y4eHUs IIpeIMeTa B
nporpaMMe 1Mo XMMHUHU YTOUYHEHAa M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU
B cuUcTeMe cpenHero oOmiero obpa3zoBaHusa. CerogHs B INpernojaBaHUU XMMUU B OoJiblIeiH
CTETIEHU OTHAETCA NPEANOYTEHHE NPAKTUYECKOH KOMIIOHEHTE COJCp)KaHUS OOy4YeHHS,
OPUEHTHPOBAHHOM Ha MOATOTOBKY BBIIYCKHHKAa 00IL1e00pa30oBaTeIbHON  OpraHu3alyi,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAIHHON IPaMOTHOCTBIO, TO €CTh CIOCOOaAMH U
YMEHUSAMH aKTMBHOI'O MOJYYEHUS 3HAHUM U NPUMEHEHHUS UX B peabHOM >KU3HU VIS PELICHUs
NPaKTUYECKHX 3a/1a4.

B cBs3u ¢ oTUM npH M3yYEHHUH MpeaMeTa «XUMHs» TOMUHUpYIOIIEee 3HAYeHHE
IPUOOPETAIOT TaKUe 1IeJU U 331a4H, KakK:

-agantanus  oOyyarolMXCsl K YCJIOBHMSIM JMHAaMMYHO pa3BUBAIOLIETOCA MHDA,
dbopMHpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camM000Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEJIBHOMY MPHHATUIO TPaMOTHBIX pELIEHUH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

-popMupoBaHue y 0O0YYarOLIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH),
MMEIOUINX YHHUBEPCAJIbHOE 3HAUEHUE NIl PA3IMYHbIX BUJOB JEATEIBHOCTU: PELICHUs ITPOOIeM,
MIOWCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX JJsi HPUOOPETEHHUs OIbITa
NeSITeIbHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B TO3HAHWUHM XMMHH, a TAKXKe Ui OLEHKHU C
MO3HULUI HKOJIOTHUECKOM 0€301MacCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENay;

-pa3BUTHE MO3HABATENIbHBIX  WHTEPECOB, MHTEIUIEKTYaJbHBIX U  TBOPYECKHX
CIOCOOHOCTEN 00yYaromuxcs: CIOCOOHOCTH CaMOCTOSATENbHO NMPUOOpETaTh HOBbIE 3HAHMS IO
XUMHHA B COOTBETCTBHM C JKM3HEHHBIMU IOTPEOHOCTSMH, HCIIOIb30BaTh COBPEMEHHBIE
MH(OPMAaLlMOHHBIE TEXHOJIOTUM JUIsl TIOMCKA M aHaiu3a y4yeOHOW W Hay4yHO-TIONYJSpHON
UH(POPMALIUU XUMHUECKOTO COJIEPKAHMUS;

-popmMupoBaHue U pa3BUTHE Yy OOYHYAIOUIUXCS AacCOLMATUBHOIO U JIOTHYECKOIO
MBILUIEHHUs,  HAOMIOAATENbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbIe  OCOOEHHO
HEOOXOMMBI, B YaCTHOCTH, TIPH IITAHUPOBAHUH U IPOBEICHUN XMMHUYECKOTO IKCTIEPUMEHTA;

-BOCIIMTAaHUE y OOyyaromuxcs yOeKIEHHOCTH B T'yMaHUCTUYECKON HaIPaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pElIeHUH TJ00albHBIX  MpoOJeM  palloOHaIbHOTO
IPUPOIONIOIB30BAHUS, TOMOJHEHUS SHEPreTHYECKUX PECypcoB M COXpPAHEHHs MPHUPOTHOTO
paBHOBECHSI, OCO3HAHHA HEOOXOJMMOCTH OEpeKHOrO OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbBIO, a TaKXKe MPUOOPETEHUS OIBITA MCIIOJIB30BAaHUS MMOJYUYCHHBIX 3HAHUU ISl IPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSIMHU.

B yuebHOM mnaHe cpeHero oouiero oopazoBaHus mpeaMer «XuMus» 6a30BOro ypoBHs
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI».



OO1ee 9rco 4acoB, OTBEIEHHBIX ISl U3YUEHUST XUMUH, Ha 0a30BOM YPOBHE CPEIHETrO
obmero obpazoBaHusi, cocrapiser 68 wacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

Cea3b ¢ padoueii mporpaMMoii BOCIMTAHUS IKOJIbI

Peanuzanust BOCIUTATENBHOTO MOTEHIIANIA YPOKOB XUMUH MPEIOJIAraeT Cieayomlee:

- YCTaHOBJICHHE JIOBEPHUTEIbHBIX OTHOLICHUH MEXIy MeAarorndyeckuM pabOTHUKOM U
00yJarIUMUCS, CIIOCOOCTBYIOIIMX MO3UTHBHOMY BOCIPHATHIO O0y4YarOIUMUCS TpeOOBaHUN U
pOCKO MeJaroruueckoro pabOTHUKA, NMPUBICYCHHUIO WX BHUMAHUS K 0OCYKIAaeMOW Ha YypOKe
uH(pOpMaIINU, aKTUBU3AIIUU TT03HABATEILHOU IS TEIILHOCTH,

- o0yXxaeHne 00yJaromuxcs coOI0aTh Ha YPOKE OOIEPUHITHIC HOPMBI TOBEACHMUS,
npaBwiia OOIIEHUS CO CTapmuMu (MEeAarorndecKuMu  pabOTHUKAMU) U CBEPCTHHKAMU
(oOyuarommuMucs ), MPUHIUIB y4eOHOW TUCIUIUIMHBI M1 CAMOOPTaHHU3aINH;

- TPUBJICYCHHEC BHUMAHUS OOYYArOMIMXCS K I[IEHHOCTHOMY AacCleKTy H3ydaeMbIX Ha
ypOKax SIBJICHHM, opraHu3anus HUX pabOThl C MOJy4yaeMOW Ha ypOKE COI[MAJIbHO 3HAYMMOU
uH(popMalliell — HWHUIMUPOBAHUE €€ OOCYXICHHS, BBICKA3bIBAHUS OOYUYAIOIIUMUCS CBOETO
MHEHHUS TI0 €€ MOBOAY, BBIPAOOTKM CBOETO K HEeH OTHOILIEHUS;

- HCIIOJIb30BAaHUE BOCHUTATENBHBIX BO3MOXKHOCTEH COAEp)KaHUS y4eOHOTO MIpeaMera
yepe3 JEMOHCTPAIUIO O0Yy4aromuMcsl TPUMEPOB OTBETCTBEHHOI'O, I'Pa)KIaHCKOTO TOBEICHUS,
MIPOSIBIICHUST YEJIOBEKOIIOOMS U 10OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB
JUTSL YTSHHUSI, 3a/1a4 IS peIeHUs], TPOOJIEMHBIX CUTYallui A7t 00CYKICHHS B KJ1acce;

- TpPUMEHEHHWE Ha YpPOKE MWHTEPAKTUBHBIX (opM paboThl € 0O0yHarOIUMUCH:
MHTEIJICKTYadbHBIX WIP, CTUMYJIHMPYIOIIUX [103HABATEIbHYI0O MOTHBALMIO O0O0ydYaromIuxcs;
JTUIAKTHYECKOTO TeaTpa, TIe MOJyUYCHHBIC Ha ypOKE 3HAHHS OOBITPHIBAIOTCS B TEaTPAIBHBIX
MOCTaHOBKAX; AMCKYCCHUH, KOTOpBIE AAIOT OOYYaromIMMCS BO3MOXKHOCTH MPUOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOTO JUAJIOTA; TPYIIIOBOW pabOThl WM pabOThl B Mapax, KOTOPHIC ydaT
KOMaHJAHON paboTe U B3aUMOJACUCTBUIO C JPYTUMU JEThbMH;

- BKIIIOYCHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE TOMOTAIOT MOJACP!KATh MOTHBAIIHIO
00y4aromuXxcs K NOMYyYEHUIO 3HAHUHN, HAJIaXKUBAHUIO TO3UTHUBHBIX MEKIMYHOCTHBIX OTHOIICHUI
B KJIacce, MOMOTAI0T YCTAaHOBJICHHUIO TOOPOKEIAaTEIbHOM aTMOC(hEPhI BO BpEMS YPOKa;

- opranusamus medcTBa MOTUBUPOBAHHBIX U JPYIAMPOBAHHBIX OOYUAIOLIUXCS HAA UX
HEYCIIEBAOIIMMH  OJHOKJIIACCHUKAMHM,  JIAIOMIETO WM  COIUAIBHO  3HAYUMBIH  OIIBIT
COTPYJIHUYECTBA U B3aMMHON TTOMOIIIH;

- WHUIMMPOBAHWE W TOAJECPKKA HMCCIEIOBATEIBCKON JEATEIBHOCTH O0yJaroIuXcs B
paMKax peanu3alud UMU HHIUBUIYaJbHBIX M TPYIMIOBBIX HCCIEIOBATENBCKUX MPOEKTOB, YTO
nacT  oOydaromMMCs BO3MOXKHOCTH MPHOOPECTH HABBIKM CAMOCTOSITETIBHOTO — PEIICHHS
TEOPETUYECKON MPOOIEeMbl, TeHEPUPOBAHUS U 0OPMIICHHUS COOCTBEHHBIX HJIEH, YBAKUTEIHHOTO
OTHONIICHHUSI K YYXHM HaesM, OQOPMIICHHBIM B paboTax HIpPYrux HCCIeIoBaTeNIel, HaBBIK
MyOIMYHOTO BBICTYIUICHUS Tepe]] ayJUTOPHEH, apryMEHTUPOBAHUS U OTCTAUBAHMSI CBOCH TOUKHU
3peHwsl.

Pe3ynbrarel eaHCTBAa Y4eOHOM M BOCIUTATENBHOM IEATEIHLHOCTH OTPAXKEHBI B pasJiene
paboueii mporpammsbl «JIMIHOCTHBIC PE3YNIBTATH» HA YPOBHE CPETHETO 00IIET0 00pa3oBaHusI.

@opMbI peau3alii BOCIUTATEIHLHOI0 MOTEHINAIA
Y4eOHOro npeaMera XuMMu

VYcranaBnuBaTh JIOBEPUTEIIbHbBIE [IpuBnekarsb BHUMAaHUE
OTHOIIEHUS MEXITY YUUTEIEM U | o0yyarommxcs K 0OCyX JgaeMoill Ha YpOKe
o0yyarormumcs, crocoOCTBYIONNX | MHPOPMAIINK, aKTUBU3ALMK TMO3HABATEIHHOU

MO3UTHBHOMY  BOCHPHUATHIO  YYalIUMHCS | JESITEIHHOCTH 00yUJarOIIUXCsI
TpeOOBaHUI U TPOCHO YUUTES

[ToOyxnaTh 00yJaronumxcs OpraHu3oBbIBaTh pabory
cOOMIOAaTh HA YPOKE OOLIEHPHUHSTHIE HOPMBI | OOYJaIOMIUXCS C  COLMAIbHO  3HAYUMOMN
MOBEJICHHUs, TpaBuja OOIIEHUs CO CTapmuMHU | HHGOPMAIMEH MO TOBOAY TMOJy4aeMOWl Ha




(yuuTensiMm) u CBEPCTHUKAMH | YPOKE COIHMAIBHO 3HAYMMOW WHMOpMAIuu —
(oOygarommmucs) 00CYyKJ1aTh, BBICKa3bIBATh MHEHUE
[MonnepxuBath B JIETCKOM [ToGyxnath o0yJarommxcs
KOJUICGKTHBE JIEJIOBYIO, IPYKETO0HYI0 | COONIOIaTh Ha YpPOKE NPHUHIUIBI Y4eOHOM
arMocdepy JMCIUTUIMHBI U CAMOOPTaHH3aINN
WuunuupoBaTh  OOydarommMxcs K CotpyaHuYaTh c JIPYTUMH

00CYKICHUIO, BBICKa3bIBAHUIO CBOETO MHEHHUS,
BBIpAOOTKE CBOETO OTHOIIEHUS IO IOBOJIY
MOJTy4aeMoil Ha YpOKE COLMAIBHO 3HAYUMOM
uHpOpMaIU

MeJaroru4ecCKuMyd paOOTHUKAMU M JIPYTUMHU
CIEIUATUCTAMU B PEIICHUU BOCIHUTATEIbHBIX
3a1a4

Crpouts BOCITUTATEIbHYIO
JEATEIBbHOCTD C Y4E€TOM KYJIbTYPHBIX Pa3IMuni
JeTel, IMOJIOBO3PACTHBIX M HHIMBHIyaIbHBIX
oco0eHHOCTEH

Co3gaBath B
(kmacce,  KpyXKke,
pa3HOBO3pacTHBIE
OOIIHOCTH 00YyJarOIUXCs

y4eOHBIX  TpyIIax
CeKUMH M T.L.)

AE€TCKO-B3POCIIbIC

[IpuBnekarh BHUMaHUE 00YYaAIOIIUXCS
K IIEHHOCTHOMY aCHEKTYy HM3y4aeMbIX Ha YpPOKe
SIBJICHUM, TIOHSITUH, TPUEMOB

YopaBnate y4eOHBIMH TpyHnmamu ¢
LIEJIbIO BOBJICUEHUSI 00YYarOIIUXCS B IPOLECC
oOydeHHsT ¥ BOCHUTAHHS, MOTHUBHPYS HUX
y4e0HO-103HABATENIBbHYIO JESITEIbHOCTD

AHanM3upoBaTh peaJbHOE COCTOSHUEC
Jie7 B y4eOHOM Kiracce/Tpyrie

OpFaHI/ISOBBIBaTB OKCKYpCHH,
IMOXOJbI K OKCIICAUIIUHU U T.II.

Haxomuts [EHHOCTHBIN acCIeKT
y4eOHOTO 3HAHUS u uHpOopManuy,
obecrieunBaTh €ro MOHUMAHUE U TIEPEIKUBAHUE
00yJaromuMHUCs

3amumarb JOCTOMHCTBO M MHTEPECHI
oOyyJaromxcs, MOMOTaTh JIETSIM,
OKa3aBIIUMCS B KOH(DIMKTHONH CHTyaluu
W/WIN HEOIaroMpUATHBIX YCIOBHSIX

Opeanu3zoevi6ams ue@cmeo MOMUBUPOBAHHBIX U 3PYOUPOBAHHBIX 00YUAIOWUXCA HAO
UX HeycnesarowuMu OOHOKIACCHUKAMU, Oaloujee 00yYaowuMcs COYUATbHO 3HAYUMbIL ONbIM

compydnuttecmea U 83AUMHO nomouwiu

OpranuzoBbIBaTh mrecTBO
MOTHUBHPOBAHHBIX 06y11a}01111/1xca Hazg nux
HEYCIEBAIIUMU OJTHOKIACCHUKAMH, Aaroliee
00yJaronuMcsl COIMAIBHO 3HAYUMBIA OIIBIT
COTPYJTHUYECTBA U B3aUMHOMN MOMOIIIN

Opranu3oBbIBaThH medceTBo
SPYAUMPOBAHHBIX  OOyYarOmIUXCs HaJ  HX
HEYCIEBAIOIIMMHU OJTHOKJIACCHUKAMH, JaloIIee
00ydJaronmMcsi COIMaIbHO 3HAYMMBIA OIBIT
COTPYJTHUYECTBA U B3aUMHOMN TTOMOIIIN

I/IHI/IHI/II/IpOBaTI) n noAgaACPKUBATh I/IHI/IIII/II/IpOBaTI) n IoAACPIKUBATD
HCCIIEI0BATENbCKYIO JeSITEIbHOCTD | UCCIIEJOBATENIbCKYIO JesITeIbHOCTD
o0yJaroImuxcs B paMKax pealiM3allid HMMH | OOyJaroIlIuXcs B paMKaxX pean3aldd HUMHU
WH/IMBUyaJIbHBIX u IPYNIOBBIX | MHAUBUYaJIbHBIX u IPYIIOBBIX
HCCIIEIOBATEIBCKUX MTPOSKTOB WCCIIEIOBATENILCKUX ~ MPOEKTOB, YTO  JacT

o0yJaroImuMcsi  BO3MOXKHOCTb ~ IIpHoOpecTH
HaBbIK YBAXKXHUTCIBbHOI'O OTHOLICHHA K YYXHUM
unesM, o(opMIEeHHBIM B paboTax Ipyrux
HCCIeN0BaTeNIeH

WunnuupoBaTh W MOAJEPKHUBAThH WunnuupoBaTh M MOAJICPKHUBATH
HCCIIEI0BATEIbCKYIO NeSITETTHHOCTD | HCCIIEIOBATEbCKYIO JeSITeTbHOCTD
o0yJaroIuxcs B paMKax peain3alud HMMHU | o0y4aroluXxcs B paMKaxX pean3alud HUMHU
HHAWBUAYAJIbHBIX n TPYHIIIOBBIX | MHAUBUAYAJIbHBIX n TPYIIIOBBIX
UCCIIEIOBATEIbCKUX ~ MPOEKTOB, YTO  JacT | UCCIIEAOBATENbCKUX MPOEKTOB, YTO JacT
oOyyaromuMcsi  BO3MOXKHOCTh  MPHOOpECTH | 00ydaromKMMcs BO3MOXHOCTh — MPHOOpECTH
HaBbIK IMYyOJMYHOTO  BBICTYIUICHUS Tepel | HaBbIK CaMOCTOSITEJIBHOTO pereHus
ayIUTOpHE, apryMEHTUPOBAHUSA U | TEOPETUYECKOU poOJIeMBlI, HaBBIK

OTCTaWBaHUS CBOSH TOUKH SpCHUA

TCHCPUPOBAHUS U O(I)OpM.HeHI/ISI COOCTBEHHBIX




ujed, HaBBIK YBAXHTEIBHOTO OTHOLICHUS K
qy)KUM HJesM, O(QOpPMIIEHHBIM B paboTax
IPYTUX WCCIeN0BaTeNel, HaBBIK IyOINYHOTO
BBICTYIICHHS nepen ayauTopuei,
apryMEHTHPOBAaHHS M OTCTaWBaHMS CBOEH
TOYKHU 3PCHUS

Peanuzosvieamv socnumameinvuvie 803MONCHOCMU 6 pA3TUYHbIX 8udax oesmenbHoOCmu

00yuarowuxcs

PeanuzoBbiBaTh BOCIIUTATEIILHBIE
BO3MOXHOCTHU B PAa3JIMIHBIX BHUaax
JESTeTbHOCTH OOYYalOUIMXCS CO CJIOBECHOU
(3HAKOBOI1) OCHOBOI: cCaMOCTOsITeNIbHAsL paboTa
C y4eOHHMKOM, paboTa ¢ HAYYHO-TIOMYJISIPHOU
JUTEpaTypoil, OTOOp M CpaBHEHHE MaTepuana
10 HECKOJIbKUM HCTOUYHUKAM

Peanu3oBbiBaTh BOCIIUTATEIIbHbIE
BO3MOXHOCTH B Pa3JIMIHBIX BUAax
NESTEIbHOCTH O0Y4YaloIIUXCsl CO CJIOBECHOI
(3HaKOBOIA) OCHOBOI: BBIBOJIbI u
J0Ka3aTeNnbeTBO  Gopmyn, aHanu3 Gopmyd,
PeIICHUC TCKCTOBBIX KOJHWYCCTBCHHBIX U
KAUECTBEHHBIX 3a/1a4, BBIIIOJIHEHUE 3a/laHUU
110 pa3sTPaHUYECHUIO TOHATUI

Peanu3oBbIBaThH BOCIIUTATEIbHBIE
BO3MOXKHOCTH B Pa3IMYHBIX BHIaX
JESTeIbHOCTH OOYYalolUXCsl CO CIIOBECHOM
(3HAaKOBOM) OCHOBOM: CIIyIIaHHUE U aHAJINU3
BBICTYIUICHHI CBOMX TOBapHILEH

Peanm3oBbiBaTh BOCIIUTATCIILHBIC
BO3MOXHOCTHU B Pa3JINYIHBIX BUOax
JeSITEIBHOCTH O0YYarIIUXCsS CO CJIOBECHOU
(3HaKOBOI) OCHOBOW: cUCTEeMaTH3aIus
y4eOHOro MaTepuala

PeanmnzoBbiBaTh BOCIIUTATEIbHBIE
BO3MOYKHOCTH B Pa3InYHBIX BUJAX
NESITeIbHOCTH  OOYyJaloIIuXcs Ha  OCHOBE
BOCIIPUSITHS  JJIEMEHTOB  JICHCTBUTEIBHOCTH:
HaOMIOZeHWEe 32 JEMOHCTpalued  y4HTels,
MPOCMOTP y4eOHBIX (PHIBEMOB

Peann3oBEIBaTH BOCIIUTATCIIbHBIC
BOSMOXKHOCTH B DPasiM4YHBIX  BHUJAAX
JEATEIbHOCTH  O0ydYaloliuXxcs Ha OCHOBE
BOCHPUSTHS 3JIEMEHTOB JICWCTBUTEIBHOCTH:
aHaJIU3 MPOOJIEMHBIX CUTYaLUH

PeanuzoBsiBaTh BOCITUTATEIbHBIC
BO3MOKHOCTHU B pa3IMYHbIX BHJIaX
NESTETPHOCTH  OOy4JaloImMXCS Ha  OCHOBE
BOCIIPUSITUSA  DJIEMEHTOB JI€MCTBUTEIbHOCTH:
M3y4YeHHe YCTPONCTBA MPUOOPOB IO MOJIETISIM U

YCPTECIKAM

Hpoexmupoeamb cumyayuu u c06b1mu;z, paseusarowmue IMOYUOHAIbHO-YEHHOCMHYIO

cghepy obyuarowecocs (Kyibomypy nepescusanuli

U YeHHoCmmnvle opuenmayuu p€6€HKa)

[IpoexTupoBaTh CUTyaIluu U COOBITHS,
pa3BUBAIOIINE  AMOILHUOHAIBHO-IIECHHOCTHYIO
chepy oOyuaromerocs

ITpoexkTupoBathb CUTyaluu u
coOBITHS, pa3BHBaroOIINE KYJIbTYpPY
MEepPEeKUBAHUNH W 1EHHOCTHBIE OpPHUEHTALUU

pebeHka

Onupamvbcsi Ha HCU3HEHHbIL ONbIM/YEHHOCMHbLE OPUESHMUPBL 00YUAOUWUXCSL C Y4emoM
s8oCnUMAamenbHblX 0a306bIX HAYUOHAILHLIX YenHocmel (BHL])

Onupatbcs Ha JKU3HEHHBIA  OIBIT
0o0yJaromuxcsi C y4eTOM BOCHHUTATEIbHBIX
0a30BBIX HaIMOHANBHBIX IeHHOocTel (BHLI)

Onupatbes Ha LIEHHOCTHBIE
OPUEHTHPHI  OOYyYalOIUXCA C  Y4ETOM
BOCIUTATENbHBIX 0a30BBIX  HAIMOHAIBHBIX
nenHocreit (BHII)

OnupaTbcst Ha JKU3HEHHBIA  OIBIT
oOydJaroruxcs, TIPUBOS efiCTBEHHBIE
pUMepbl, 00pa3bl, MeTadopbl — U3 OJIU3KUX UM
KHUT, (HIBMOB, MYJIBTHKOB, KOMITBIOTEPHBIX
urp

OHI/IpaHCB Ha O KU3HEGHHBIH OIIBIT
O6yanOHIHXC5[, YTOUHSAA YTO OHU YHUTAKOT, YTO
OHU CJIYHIAKT, BO YTO OHH HIPAOT, O YEM
TOBOpAT Ha IMEPEMCHAX, O YEM YaTATCAd B

ceTsax?




Brikazatp CBOM HUHTEpPEC K
YBIICUCHUSAM, MEUTAM, J>KU3HCHHBIM IUIaHAM,
npobyeMaM AeTeit/00yJaronuxcss B KOHTEKCTE
coJiep>KaHusl yueOHOro peIMeTa

AKIICHTHPOBAThH BHUMaHHE
00yYaromuxcst Ha HPaBCTBEHHBIX MpoOiieMax,
CBSI3aHHBIX C  HAYYHBIMH  OTKPBITHSAMH,
M3y4aeMbIMHU Ha YPOKE

[TpuBneys BHUMaHHE OOyUYaAIOIIUXCS K

[Tomoub oOyuaromuMcsi B3TJIIHYTb

Ha y4eOHBII MaTepual CKBO3b
4eJI0BEUYECKON IIEHHOCTH

TYMaHHUTapHBIM MIpobiieMaM o01iecTBa

IpU3MY

BocnursiBats y o0y4aromuxcs
YYBCTBO YBaXCHUS K XXKM3HH APYIHX JIOAEH U
JKU3HU BOOOIIE

Pa3BuBarh y 00yJaroIuXCst VYuThIBaTh KYJIBTYPHBIE Pa3IUUHs
[103HABATEIbHYIO aKTHBHOCTb, | 00YUYaIOIIUXCS, 10JI0BO3PACTHbBIE
CaMOCTOSITEILHOCTh, HHUIIMATHBY, TBOPUECKHE | HHAUBUIYaAIbHBIE OCOOCHHOCTH JETCH
CIIOCOOHOCTH

dopmupoBaTh Yy  O0OyYaroIIHUXCS dopMupoBaTh y  00yYarOmUXCs

KyJIbTYpYy 310poBOro u Oe3zomacHoro oopasa

IpaXX1aHCKON MO3ULMH, CIIOCOOHOCTH K TPYy

KU3HU Y J)KU3HH B YCIIOBUSIX COBPEMEHHOT'O MUPa
OO6marecss  coOyyarolUMuUcs (B MonenpoBaTh Ha YpPOKE CUTYyallUH
uanore), INpU3HaBaTh MX  JOCTOMHCTBA, | [UIsl  BBIOOpa TMOCTyNKa  0OydaromuMucs
MMOHUMATh U IPUHUMATh UX (Texctol, uHdorpaduka, BUACO U Jp.)
PeanuzoBbiBaTh Ha ypoKax Co3znaBath JIOBEPUTEIIbHBIH
MOTHUBUPYIOITUI MOTEHIHAT IOMODA, | IICUXOJOTMYECKUM KJIMMaT B Kiacce BO BpeMs
paspshkaTh  HampsOKEHHYI0O  OOCTaHOBKY B | ypoKa
KJ1acce
Coaep:xanue yueOHOI0 npeamera
10 KJIACC
OPI'AHUYECKASA XUMUS

Teopernyeckre 0OCHOBbI OPraHUYeCKOM XUMMHU

IIpeamer opraHu4eCcKON XUMHUU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B IIOIYYEHUU
HOBBIX BELIECTB U MaTepHAJIOB. TeopHs CTPOECHUs OpraHndecKkux coeauueHnid A. M. byrneposa, e€
OCHOBHbIE TOJOXeHUsA. CTpYKTypHbIe (POPMYJIbI OpraHUYeCKUX BeliecTB. ['omosorus, usomepus.
XHAMHYECKas CBA3b B OPTaHNYECKUX COCTMHEHUSAX — OJAMHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kaccuUkaluu opraHMuecKux BeniecTs. HomMeHki1aTypa opraHMyeckux
COEMHEHMH (cucTeMaTHyecKas) U TPUBUAIbHbIE HA3BaHUS Ba)KHEHIIMX IpeICTaBUTENEH KJIacCcoB
OpPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METO/bI M3y4YEHHS BEIIECTB M MX IPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3aMi OpraHMYECKHUX BEHIECTB M MaTepuajlaMd Ha HUX OCHOBE, MOJEIUPOBAHUE MOJIEKYI
OpPraHUYECKUX BEIIECTB, HAOIIOACHNE U OMUCAHNE JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALLICHHIO
OpPraHMYECKUX BEILECTB IPU HarpeBaHUU (TIaBJIeHHE, OOYTJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHH psan. MeTraH W 3TaH — mpocTeiliue
MIPEJICTaBUTENIN alIKaHOB: (PU3NYECKHE M XMMHUYECKHE CBOWCTBA (PEaKLMU 3aMELIeHUs U TOPeHUs),
HAax0KJICHHE B NIPUPOJIE, IOJIYUCHHE U IPUMEHEHHE.

AJTIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH psiA. DTWIEH U NPONWIEH — IpocTeimune
MIPE/ICTaBUTENIN QJIKEHOB: (U3NYECKHEe M XMMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJIOr€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3aLliN ), IOJIyY€HNE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaxHeHIlIne XMMHYECKHE
cBoOMcTBa (peakuus noauMepuszanun). [lomyyeHre CHHTETHYECKOro KaydyKa U Pe3HHBI.



AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psA. ALETHIEH —
MPOCTEHIINNA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHHUE, (U3MUECKHEe U XMMHUYECKHE CBOWMCTBA
(peaxiuu ruIpupoOBaHusl, ralOTeHUPOBAHUS, TUAPATALMHI, TOPEHHUS ), TOJTyYCHHE U IIPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, (pU3MUecKHe M XHUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUSA U HUTPOBaHUS), IOJYYEHHE W INpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue c80UCMBa (Peakyuu 2ai02eHUPOSAHUs U HUMPOBAHUS), NOJYYeHue U
npumernenue.  TokcHMYHOCT  apeHOB. I'eHeTmyeckas CBSI3b  MEXIy  YIVIEBOJOPOJAMHU,
MPUHAUICKAIIMME K Pa3IU4YHBIM KJ1accaM.

[TpupoaHble UCTOYHUKH YTIIEBOIOpOJOB. IIpupoanblil ra3 u momyTHbIe HE(TAHBIC Ta3bl.
Hedtp u e€ nmpoucxoxaenue. CrocoObl nepepaboTKu HeTH: MTePEroHKa, KPEKUHT (TEPMUUYECKHM,
KaTaIUTHYECKUH ), mupoinu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yTrosib U MPOJYKTHI €ro nepepadoTKH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyYEHHUS BEIIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3uamu IIacTMacc, KaydykoB U pe3uHbl, koiuiekiuu «Hedtb» u «Yromb», MonenupoBaHue
MOJICKYJl ~YIJIEBOJIOPOJIOB M TaJIOTEHONPOM3BOJIHBIX, IPOBEJACHUE HPAKTUYECKOH pPabOTHI:
MOJIyYEHHUE STUJICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHMIO XHUMHUYECKOW peakuuu (Maccbl, 00bEMa, KOJIUYECTBa
MCXOJ/IHOTO BEUIECTBA MJIM MPOIYKTa PEAKIUU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckne coeinHeHUs!

[IpenenbHbBIE OAHOATOMHBIE CHOUPTHL. METaHON W 3TaHON: CTpPOeHHue, (U3HUecKue Hu
XMMHUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMU METajUlaMH, TajlOT€HOBOJOPOAAMHU, TOpPEHHE),
npuMeHenne. Bogopoueie cBsi3u Mex a1y MOJIEKyJIaMu CIUPTOB. J[eficTBHE MeTaHONa U 3TaHOoJIa Ha
OpraHM3M YeJIOBEKa.

MHoroaromMHpie CHUPTHL. DTUICHTIUKONb M TIUIEPUH: CTpOCHUE, (U3NUecKue Hu
XMMHUYECKHUE CBOMCTBa (B3aMMOAEHMCTBHE CO IIEIOYHBIMM METalllaMU, KaueCTBEHHAs peaklMs Ha
MHOTOaTOMHBbIE cHupThl). JlelicTBue Ha opraHu3M uenoBeka. [IpumMeHeHHe TIUIEpPUHA U
STHJIECHIJIUKOJIS.

@eHoNI: CTPOCHHE MOJIEKYJbl, (U3MUYECKHe M XUMHUYECKHEe CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue penona.

Anprerugsl U kemownvl. DopManbiaerui, aueTadbAETHII CTPOCHHE, (QHU3UYECKUue WU
XUMHUYECKHE CBOMCTBA (pEaklMHU OKUCIEHHS] M BOCCTAHOBJIEHUS, KayeCTBEHHbIE pEAKIIHH),
[IOJIyYE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eIbHbIe KapOOHOBBIE KUCIOThl. MypaBbUHAasi U YKCYCHasi KUCIIOTBI:
CTpoeHue, pU3NUecCKue U XMMHUYECKHe CBOMCTBa (CBOICTBa, oOIIME JUIS Kiacca KUCIOT, peakius
sTrepudukanum), MoaydeHue U npuMmeHeHue. CrTeapuHOBas M OJEMHOBAs KHUCJIOTHI Kak
MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, MX
MOIOIIEE ACHCTBUE.

CrnoxHble 3¢Upbl KaKk MPOU3BOIHbIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX (PHPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosornaeckas posib KUPOB.

VYrneBoabl: cocTaB, Kiaccu(UKaIus yrieBooB (MOHO-, TU- U MoyMcaxapusl). [roko3a —
MPOCTEHIINIA MOHOCaXapua: OCOOEHHOCTHM CTPOEHHUS MOJIEKYNbl, (U3NYECKHE U XHUMHUYECKHE
cBolicTBa (B3aumojeiicTBue ¢ ruapokcunom Meau(ll), okucienne aMMHUauHbIM PACTBOPOM OKCHJIA
cepeopa(l), BoccTaHOBIeHHE, OpOKEHHE TIIOKO3bI), HAXOXJCHHUE B TPHUPOJE, NPUMEHEHHE,
6uosornueckas posb. Dotocunres. Ppykro3a Kak ©30Mep IIIIOKO3bI.

Kpaxman u nemironosa kak npupojHble noiaumepbl. CTpoeHue Kpaxmalia U [eJUTFOJIO3bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOSIN3, KaUeCTBEHHAs! PEaKIUs C HOJIOM).

OKCepUMEHTAIbHBIE METOJbl HM3yY€HHUS BELIECTB W MX IMPEBpalllEHUil: MpOoBeIeHUE,
HaOJI0ICHNE U OMMCaHUE IEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIIUU




OJIHOATOMHBIX CIUPTOB (OKHCIeHHe »3TaHoia okcuaoMm wmenu(Ill)), MHOroaroMHbBIX CHHPTOB
(B3ammogerictBre TimnepuHa ¢ ruapokcuaoM meau(ll)), ampneruoB (OKucIeHHE aMMHAYHBIM
pactBopom okcuga cepebdpa(l) u rugpoxcunom menu(Il), B3aumoneiicTBue Kkpaxmaiga ¢ HOJOM),
IIPOBE/ICHUE NPAKTHUECKONW PabOThI: CBOMCTBA paCTBOPA YKCYCHOW KUCIIOTHI.

Pacuérnble 3anaum.

Bbluucnenuss 1mo ypaBHEHHIO XMMHUYECKOM peakiuu (Maccbl, 00bEMa, KoJIMYecTBa
HCXOJHOIO BEIECTBA WM IMPOAYKTA PEAKIMHU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO
U3 UCXOJIHBIX BELECTB WM IPOAYKTOB PEAKLIUN).

A3oTcozeprKaliie OpraHn4eckie CoeIMHEHNUS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckue coeAuHeHus. Pu3ndecknue 1 XUMUUYECKUe
CBOMCTBAa AaMHMHOKMCIOT (HAa INpUMepe INuIuHA). buojormyeckoe 3HAYEHUE aAMUHOKHCIIOT.
IlenTnael.

benku kak mpupoliHbIE BBICOKOMOJIEKYJSpHbIE coequHeHus. llepBuuHas, BTOpUuYHAs U
TpeTUYHas CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEIKOB: TUIPOJIN3, JEHATypauus,
Ka4yeCTBEHHBIC PEaKMU Ha OCJIKH.

OKcliepUMEHTAlIbHbIE METOJbl M3Y4YEHHs BEIECTB M MX IMPEBPALICHUIN: HAOIIOJEHUE U
OIMCaHME JIEMOHCTPAIMOHHBIX OTBITOB: JICHATYpaIUsl OCJIKOB MPU HArPEBaHWHU, IIBETHBIC PEAKIHH
OENKOoB.

BbicokomoiieKkyasipHbIe COeJUHEHHS

OCHOBHBIE MOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIIEHb IOJUMEPU3ALIIU, CPEIHAS MOJIeKyIsgpHas Macca. OCHOBHbBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEJMHEHUI — OIMMEepU3alts U MOJIMKOHIEHCALIUS.

OKCHEepUMEHTAIbHBIE METO/Ibl M3YyUYEHHS BEIIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3liaMu NPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexXnpeaMeTHbIX CBsi3ed MpU U3ydeHMH opraHuuyeckoi xumuu B 10 kiacce
OCYILIECTBIISIETCSI 4EpPE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHSTUM, TaKk U
MOHATUH, ABJISAIOIIMXCS. CHCTEMHBIMU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOme ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHWE, HAYYHBIH (aKT, TUIMOTE3a, 3aKOH,
TEOpHs, aHajau3, CHHTe3, Kilaccu(UKalus, NEpUOJUYHOCTb, HAOIIOJACHUE, HU3MEpEHHe,
AKCIIEPUMEHT, MOJIETIUPOBAHHE.

®dusznka: marepus, YHEPIHs, Macca, aToM, JIEKTPOH, MOJIEKYJa, JHEPIE€TUYECKUI YPOBEHD,
BELIECTBO, TEN0, 00BEM, arperaTHOEe COCTOSIHUE BEIIeCTBA, (U3NUYECKHUE BEIMUMUHBI U €AMHULIBI UX
U3MEpEHUS.

buonorus: knerka, opranusMm, Ouocgepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOTMYECKU aKTUBHBIE BelecTBa (O€NKH, yTIIeBOAbI, XKHUPHI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: nNuuieBsle NPOAYKTHI, OCHOBBI PallMOHAIBHOIO TUTAHUS, MOIOINE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE IpernapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XuMHUeCKUd aneMeHT. AToM. Sapo aroma, H30TONBL. ODIEKTPOHHAas 00O0JI0YKa.
DHepreTHyYecKUe YpOBHH, MOIYPOBHH. ATOMHBIC opOuTanu, s-, pP-, d- ameMeHThl. OCOOCHHOCTH
pacripesielieHus] 3JEKTPOHOB MO OpOHMTaIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOHGUTYpalHs aTOMOB.

Ilepnonnueckuit 3akoH u llepuoguyeckas cucrema XUMHYECKUX 3yeMeHTOoB [J[. M.
Menpeneena. CBs3b nepuoanyeckoro 3akoHa u I[lepuonnyeckoil CUCTEMbl XUMHUUECKUX JIEMEHTOB
. W. MenneneeBa ¢ COBPEMEHHOM TEOpUEN CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS



CBOWCTB XMMUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB 110 TPyIIaM U
nepuoiaM. 3Ha4eHUe NEPUOJUYECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKash CBsI3b. Buabl XUMHUYECKOM CBSI3M (KOBaJIGHTHAs
HEeMNoJIsIpHas W TMOJspHas, HOHHAs, MeTaindeckas). MexaHu3Mbl 00pa3oBaHHUs KOBaJCHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKUENTOpHBIN). Bomoponnas cBsi3b. BaneHTHOCTS.
DneKkTpooTpulareabHOCTh. CTeneHb OKUCIeHNs. VIOHbI: KATUOHBI U @aHUOHBI.

BeuiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THIBI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAIUIMYECKON PEIIETKH.

[TonsiTue o qucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOUIHBIE pacTBOPBL. MaccoBast 1oJis
BEILECTBA B pacTBOpE.

Knaccudukanus Heopranmdyeckux coenuHeHuil. HomeHnkmatypa HeopraHuyeckux
BeulecTB. ['eHeTHuecKas CBA3b HEOPraHMYECKUX BELIECTB, IPUHAIEKALINX K Pa3IMUHbIM KJIaccaM.

Xumunyeckas peakuusa. Kiaccupukanuss XUMHUYECKUX peaklUil B HEOPraHUYECKOW U
OpPraHMYECKON XMMHHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBHCHMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMbIC PEaKIHH.
Xumnueckoe paBHoBecue. DakTopbl, BIMAIOLME HA COCTOSAHME XHWMHUYECKOIO pPABHOBECHSI.
[Tpunnun Jle Hlatense.

OnekrponauTnueckas auccouuanus. CuiabHble U cialble 37eKTpoiuThl. Cpena BOAHBIX
pacTBOPOB BEILECTB: KUCIasi, HEUTpallbHas, IIE€JI0YHasl.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUH.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHMsI BEIECTB W HX IPEBpAIICHUM: JEeMOHCTpalus
tabmun  «llepuonuyeckas cucrema xumuueckux osnemeHToB JI. WM. MenaeneeBay, u3ydeHue
MOJIETIE KPUCTAJUIMYECKUX PEIETOK, HAOMIOACHHE W ONHCAaHME JIEMOHCTPAIlMOHHBIX U
1abopaTOpHBIX OMBITOB (pa3liokeHHWEe TMEepOKCHIa BOAOPOJa B MPUCYTCTBHM KaTalu3aTopa,
OIIpe/IeJIEHUE CpPEeIbl PACTBOPOB BELIECTB C IOMOIIbI0 YHMBEPCAIBHOIO HMHJMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEACHHE NPAKTHUYECKON paboThl «BinusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTh XMMHUYECKON PEAKLIUN.

Pacuérnrble 3agadu.

Pacuérpl o ypaBHEHHSIM XUMUYECKUX PEAKLIUNA, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
Pacu€Thl ¢ UCIOJIB30BaHNUEM TOHATHUS «MACCOBAs A0 BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. [Tonoxenne HemeramuioB B [leproanueckoi cucTeMe XMMHUYECKHUX 3JIEMEHTOB
J. U. MenneneeBa u OCOOCHHOCTH CTpOEHHsI aToMoB. Du3nueckre CBOWCTBA HEMETAIOB.
AnnoTpomnusi HeMeTaJuIoB (Ha puMepe KUCIIopoJia, cepbl, hocdopa u yriepoaa).

XUMHYECKUE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TallOT€HOB, cephl, azora, (docdopa,
yriepoja U KpeMHHs) U MX COeTUHEHUN (OKCHJIOB, KHUCIIOPOJCOJAEPKAIIUX KUCIOT, BOAOPOIAHBIX
COCJIMHEHHUI ).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCIUHEHHM.

Meramnsl. Ilonoxenue meramioB B [lepuogndeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmue
¢usnueckue cBoiictBa MeTayuioB. CIIaBbl METAJUIOB. ODJIEKTPOXUMHUYECKHH psi HampsLKeHUN
METAJIJIOB.

XWMHUYECKHUE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, Kalud, KaJbIlMd, MarHWi,
ATIOMUHMM, IUHK, XpPOM, XKEJIE30, MEJIb) U UX COCTUHEHU.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJILHBIE METOJbl HW3YYEHHUs BEIIECTB M MX MPEBpallleHUui: H3ydEHHE
KoJuteKuu «MeTalljibl U CIUIaBbl», 00pa3I[0B HEMETAJIOB, PEHIEHHE SKCIEPUMEHTAIbHBIX 3ajad,
HaOJII0ZIeHWe W ONHMCaHUE JEMOHCTPAIlMOHHBIX M JIaOOPaTOPHBIX OIBITOB (B3auMoOJeiCTBHE



TUAPOKCHIA ATIOMUHHS C PACTBOPAMH KHUCJIOT W HIEJIOYEH, KAaYECTBEHHbIE PEAKIMHA HA KATHOHBI
METaJIOB).

Pacuérnbie 3aaun.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, pacd€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIH OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xumuu B obecrieyeHM SKOJIOTMUECKOM, YHEPreTUYECKOi 1 MUILEeBOI 6€30MacHOCTH,
pa3BuTUN MeAULIMHBL. [IoHATHE 0 HAYYHBIX METO/AAX IO3HAHUS BELLIECTB U XUMUYECKUX PEAKIIUII.

[IpencraBinenuss 00 OOMMX HAyYHBIX MOPHUHLIMIAX POMBIIUICHHOTO MOJYYEHHS
BOXKHEHIIMX BEILIECTB.

YenoBeK B MHpE BEIIECTB M MaTEPHANIOB: BAXKHEHIIME CTPOUTEIbHBIE MaTEpUAIbI,
KOHCTPYKLIMOHHBIE MaTe€pualbl, KpPAaCKH, CTEKJIO, KEepamMHKa, MaTephayibl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4YeCKHe U MUHEPATIbHBIEC y100pEHUSI.

XvMHs ¥ 370pOBbE YEJIOBEKA: IpaBUja HCIOJb30BAHUS JIEKAPCTBEHHBIX IMPENaparTos,
mpaBmiia 6e30MacHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUU B TOBCETHEBHOM JKHU3HH.

MexnpeameTHbIe CBSI3H.

Peanuzamus MeXNnpeAMETHBIX CBA3€H MpU U3yd4eHUU OOIIEH M HEOpPraHM4eCKOW XMUMHU B
11 xmacce ocymiecTBIsIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHIA, TaK
U MIOHSTUH, SIBJISIOIIUXCSA CUCTEMHBIMU JJI OTAENIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CHUHTE3, Kiaccu(ukamnus, TMEepPUOJUYHOCTb, HAONIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHUE, BJICHUE.

®du3nka: marepus, >HEpPrusi, Macca, aroM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, M30TOII,
pPaZoaKTUBHOCTb, MOJIEKYJA, SHEPreTHUYECKUM YypOBEHb, BEILECTBO, TEI0, O00BEM, arperarHoe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIMYMHBI U €IMHUIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: knerka, OpraHu3M, JKOCHUCTEMa, Owocdepa, Makpo- ¥ MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpalbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTUTUBO, PECYPCHI.

TexHonorus: xumu4eckasi IPOMBIIUIEHHOCTb, METAJIITYPIHsl, IPOU3BOJICTBO CTPOUTENBHBIX
MaTepuasos, CeJIbCKOXO035ICTBEHHOE IIPOU3BO/JICTBO, MUIIEBas IPOMBIIIIIEHHOCTH,
(bapmarieBTHYECKasi IPOMBIIIJIEHHOCTb, IPOU3BOICTBO KOCMETHYECKUX MpenapaToB, MPOU3BOACTBO
KOHCTPYKLMOHHBIX MaT€pPHaJIOB, 3JIEKTPOHHAS! IPOMBILIIEHHOCTh, HAHOTEXHOJIOTUH.

Ilnanupyemble pe3yJbTaThbl 0CBOCHHS y4e0OHOIr0 nmpeaMera
JInuHOCTHBIE pe3yJIbTaThl

®I'OC COO ycranaBiauBaeT TpeOOBAaHUS K pE3yJbTaTaM OCBOEHHUS OOY4YarOIIMMUCS
IIpOrpaMM cpeaHero obiiero oOpa3oBaHHs (JIMYHOCTHBIM, METANpPEIMETHBIM U TNPEAMETHBIM).
HayuHo-mMeTom4eckoit OCHOBOM Uil pa3pabOTKU MJIaHUPYEMBIX Pe3yJIbTaTOB OCBOEHHs MPOrpaMM
CpenHero o0Iero o0pa3oBaHUs SBISETCS CUCTEMHO-ACSITEILHOCTHBIN TTOIXOI.

B cooTBeTcTBMM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JHUYHOCTHBIX
PE3yJIbTaTOB OCBOEHMSI MpeAMETa «XHUMHUS» Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHUsl BbIAEIEHBI
CJIELYIOINE COCTABIISAIOLINE!

-0CO3HaHHE OOYYAIOIIMMHUCS POCCHUUCKON TpakTaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIENICHHUIO;

-HaJIM4Me MOTHBAIIMH K O0yUYEHUIO;

-1leJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKJIEHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKH XUMUU;

-TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJACTBOBATHCS B CBOCH N1EATENBHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, MPHUCYIIMMH LEJOCTHOM cHCTeME XUMHYECKOIo
o0pa3oBaHus;



-HaJTM4HMe TMPABOCO3HAHMS JKOJOTUYECKOW KYIbTYphl M CHOCOOHOCTH CTaBUTh IEIH U
CTPOUTD KU3HEHHBIE MJIaHbI.

JIMdHOCTHBIE pe3yabTaThl OCBOCHUS TpeaMeTa «XUMHUS» JOCTUTAIOTCS B EAHUHCTBE
yueOHOM M  BOCHUTATEIbHOM  JEATEJIBHOCTM B  COOTBETCTBUM C T'YMaHUCTHYECKHUMHU,
COLIMOKYIIbTYPHBIMH,  JTyXOBHO-HPABCTBCHHBIMH  IICHHOCTSIMH M HJEAJIaMA  POCCUICKOTO
IpaXJaHCKOro OOIIecTBa, MNPUHATHIMA B OOLIECTBE HOPMAMH M [paBWJIAMU [OBEACHUS,
CIOCOOCTBYIONIMMH TPOIIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHS M HPABCTBEHHOT'O CTAHOBICHUS
JUYHOCTH 00YYarOIIUXCSI.

JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHSI MPEAMETa «XHUMHUS» OTPAXKAIOT CHOPMUPOBAHHOCTH
OTIbITa MO3HABATEIHHON U MPAKTUYECKOM 1eATeTbHOCTH 00yUYaIOUIUXCs 110 pealu3aliy NPUHATHIX B
o0ImIecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

-0CO3HAHUS 00YUYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MMPaB U 00S3aHHOCTEH, YBaOXKEHUS K
3aKOHY U MPaBOMOPSAKY;

-TIPE/ICTABIICHUSI O COIMAIBHBIX HOpPMaX M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

-TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATCILHOCTH MPU CO3JaHUH YICOHBIX IMPOCKTOB,
pelIeHnr yuyeOHbIX U MO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

-CIIOCOOHOCTH ITOHMUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI IPYTUX
MIPY aHAJIN3€ Pa3IMYHBIX BUJIOB yUYEOHOU AEITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

-IICHHOCTHOTO OTHOIICHHS K HUCTOPHMYECKOMY W HAyYHOMY HACJEIUI0 OTEUECTBEHHOM
XUMHH,

-yBaXXCHHSI K MPOLIECCY TBOpYECTBA B OOJACTH TEOPUHM U MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKCHHUS HAyKH ©CTh PEe3YJIbTAT UTUTEIbHBIX HAOIIOJACHUM,
KPOMOT/IMBBIX KCIIEPUMEHTANIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MPAKTHKOB;

-MHTEepeca ¥ TI03HABATCIbHBIX MOTHBOB B TIIOJIYYCHHH | TIOCICAYIONIEM aHAlIN3e
MH(OpPMALIUY O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

-HPaBCTBEHHOT'O CO3HAHUs, ITUYECKOTO MOBEICHUS;

-CIIOCOOHOCTH OIICHWBATh CUTYAaIldH, CBS3aHHBIC C XWMHUYCCKUMH SBICHHUSIMH, H
MPUHUMATh OCO3HAHHBIE pEIICHUs, OPHEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

-TOTOBHOCTH OIICHMBAaTh CBOE TOBEJIEHHWE M TIOCTYNKH CBOUX TOBApUIIEH C MO3UIUN
HPABCTBEHHBIX M ITPABOBBIX HOPM U OCO3HAHHUE TIOCIIECICTBUN ITHX MOCTYITKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

-MIOHUMAaHUsT IIEHHOCTEM 3J0pOBOr0 M 0€30MacHOro oOpasza >KH3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

-COOTIOZIEHUsT TIpaBUJI O€30MacHOTO OOpallieHHs] ¢ BEIIECTBaMU B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JEATEIBHOCTH;

-IIOHUMaHUSl [EHHOCTH TIPAaBWJ WHIUBUAYATHbHOTO U KOJUIGKTHBHOTO 0€30I1acHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

-OCO3HAHUS ITOCJICJCTBUH W HENPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS aTKOTOJS,
HApPKOTHUKOB, KYPEHHUS);

5) TpynoBOro BocnuTaHus:

-KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Yy4eOHO-HCCIENOBATENbCKONH NIeATEThbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUIAX JCITCIHLHOCTH;

-yCTQaHOBKM Ha AaKTHUBHOE YydYacTHE B PEIICHUU NPAKTHUECKUX 3a7ad COLHUAIbHOM
HAIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IKOJIBI);



-MHTEpeca K MPaKTUYECKOMY H3y4eHHUIO Mpodeccuid pa3iuyHOro pojia, B TOM YHCIE Ha
OCHOBE NMPUMEHEHUSI IPEAMETHBIX 3HAHUI IO XUMUU;

-YBOKEHHUSI K TPYAY, JIOJAM TPYyJia U pe3ysibTaTaM TPYAOBOU JEATEIbHOCTH;

-TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAJIbHOW TPAEeKTOPUU 0Opa3oBaHUs,
Oynymieit mpodeccun M peanu3anuyd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

-3KOJIOTHYECKH 11eJIECO00Pa3HOTr0 OTHOIICHHS K MPHUPOE, KaK HCTOYHHUKY CYIIECTBOBAHMS
’KM3HHU Ha 3emie;

-IIOHUMAaHUS TJI00aJTLHOTO XapaKTepa IKOJIOTHYSCKUX MPOOJIeM, BIUSHAS SKOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHOMN U COLIMATIBHOM CPENBL;

-0CO3HAaHMS HEOOXOAMMOCTH MCIIOJIb30BAHUS JTOCTHKECHUN XUMUHU JIJIsI PEIICHUST BOTIPOCOB
palMOHAIBHOTO MPUPOIOIIOIH30BAHNS;

-aKTUBHOT'O HENPUSTHS NEUCTBUM, MPUHOCAIIUX BPEA OKPYKAIOIIEH MPUpPOIHON cpene,
YMEHHS TMPOTHO3UPOBATH HEOIATONPUATHBIC SKOJOTHYECKHUE TOCIEACTBHS IMPEANPUHIMACMBIX
JEUCTBUI U MPEIOTBpAIATh HX;

-HAJIMYUS PA3BUTOTO JKOJIOTMYECKOTO MBIIUICHHS, SKOJOTUYECKON KYJIbTYpPBI, OIbITa
NEATEIbHOCTH  SKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbCS HUMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON M COIMAJIBHOM MPAKTHKE, CIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTHBOCTOSATH UJICOJIOTHH XeMOo(oOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

-c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

-IIOHUMaHUs CcrnenuuKd XUMUU KaK HayKd, OCO3HaHUsA €€ poiu B (OPMHUPOBAHUU
pPalMOHAIBHOTO HAYYHOT'O MBIILIEHUS, CO3JAaHUM LIETOCTHOTO MPEACTABICHUS 00 OKpYXKaIoIleM
MHPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEHN U pEIIEHUU
po0JIeM COXpaHCHHSI TPUPOJTHOTO PABHOBECHS;

-yOeXXKIEHHOCTH B 0OCOOOM 3HAUYMMOCTH XHUMHUU JJII COBPEMEHHOH IMBIIIM3ALMU: B €€
I'YMaHUCTHYECKON HANpaBICHHOCTH WU Ba)XHOM pOJIM B CO3JaHUM HOBOW 0a3bl MaTepUalbHON
KYJIbTYpPbI, PEIICHUU TIO0ANbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YETOBEUECTBA — CBHIPHEBOM,
SHEPTEeTUYECKOMN, MUIIIEBONU M IKOJIOTHYECKON 0€30MacCHOCTH, B Pa3BUTUH MEIUIIMHBI, 00CCTICUCHUH
YCIOBUH YCHEIIHOTO TPYAa U IKOJIOTUYECKU KOMGPOPTHOM KU3HU KaXA0T0 UiieHa 00IIecTBa;

-€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHHsSI CYIIHOCTH METOJIOB TIO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONIb30BaTh MOJy4Yaemble 3HAHUS IS
aHaIM3a U OOBSICHEHUS SABJICHUM OKPYKAIOIIEr0 MUPA U MPOUCXOAIINX B HEM U3MEHEHUHN, YMEHUS
Jenath 00OCHOBAaHHBIE 3aKTIOUYEHUS Ha OCHOBE HAay4YHBIX (JPAKTOB M MMEIOIIUXCS JTAaHHBIX C LIETBI0
MOJTY4EHUS JOCTOBEPHBIX BHIBOJIOB;

-CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIh30BaTh XUMUYECKHE 3HAHHUS JIJISl pElIeHUs TPo0IeM
B pEATbHBIX KU3HEHHBIX CUTYaIIHSIX;

-MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM IEATENbHOCTH;

-TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUI0 U CaMOOOpPa30BaHUIO, K
aKTUBHOMY TOJTYUEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

-MHTEpeca K OCOOCHHOCTAM Tpylda B pa3nuuHbIX cdepax mpodeccrnoHambHON
NEATEIbHOCTH.

MeTanpeamMeTHblie pe3yabTaThl

MeranpenmMeTHble pe3yabTaThl OCBOEHHUS Yy4eOHOro mpeameTra «XUMHS» Ha YpPOBHE
CpenHero o01ero oopa3oBaHMs BKIIOYAIOT:

-3HAYUMBbIe IS (POPMUPOBAHUS MHUPOBO33PEHUST OOYUAIOIIUXCS MEXIAUCIUILTTUHAPHBIE
(MeXTIpeIMeTHBIE) 00IeHAYYHbIC TTOHATHS, OTPAKAIOIINE [IETOCTHOCTh HAyYHOW KapTUHBI MUPa U
crenu(puKy METOJO0B IMO3HAHUS, HCIOIb3yeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIEeCTBO,



SHEprus, sSBIEHHE, IMPOLECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMI, TUIOTEe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeI0BaHKe, HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

-yHHBepcallbHble ~ y4eOHble  JeWCTBUS  (IIO3HABaTElbHbIE,  KOMMYHHUKATHUBHBIE,
peryiasTuBHbIE), obecneunBarone GopMupoBaHie GyHKINOHAIBHON IPAMOTHOCTH U COLMAJIBHON
KOMIIETEHIIMHY 00Yy4aroIuxcs;

-CIIOCOOHOCTh ~ OOYYaIOLIMXCS ~ UCIOJb30BATh  OCBOCHHBIE  MEKIMCLUIUIMHAPHBIE,
MHUpPOBO33PDEHUYECKHE 3HAHWS W YHHBEpCAJbHbIC Y4eOHbIE JCHCTBUS B I03HABATEIbHOH U
COLMAJIBHOW IIPAKTHUKE.

MertamnpenMeTHble  Pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAJIbHBIMU YUEOHBIMH
[103HABATEIbHBIMHY, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMHU.

OsgiaieHHe YHHBEPCAJIbLHBIMU Y4eOHBIMH I03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30Bble JJOrnYecKUe AeCTBHS:

-CaMOCTOSATENbHO (POPMYIMPOBAaTh M aAKTyalIM3HpOBAaTh NpoOJIeMy, BCECTOPOHHE e&
paccMaTpUBaTh;

-OIpENeNsITh LEIN JEATENbHOCTH, 3a/aBas IapamMeTpbl U KPUTEPUU HUX JOCTUKEHMS,
COOTHOCHUTB PE3YJIbTaThl I€ATEILHOCTHU C IOCTABICHHBIMU LEJISIMU;

-MCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOIO MBILIUIEHUS — BBIIEISTH
XapakTepHble MpPHU3HAKM TOHATUH W  yCTAHABIMBaTh MUX  B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS JIs1 OOBSICHEHHUS OTJCIBHBIX (DAKTOB U SBICHUIA;

-BBIOMpATh OCHOBAHMS U KPUTEPUU /IS KJIACCHU(PHUKAIIMY BEIIECTB U XMMUYECKUX peaKiuii;

-yCTaHaBJIUBATh IPUUUHHO-CJIEJACTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBJICHUSIMU;

-CTPOUTH JIOTUYECKUE paACCY)KICHHUs (MHIAYKTUBHBIC, MACIyKTUBHBIC, I10 aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH W INPOTHBOPEYMs] B PacCMaTPUBAEMBIX SIBJIEHUSX, (POPMYIUPOBATH
BBIBO/IbI M 3aKJIIOUEHMUS,;

-IPUMEHSATH B MPOLIECCE TO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIC)
MOJIeJIH, NIPeoOpa3oBbIBaTh MOJICIIBHBIE MPEACTaBICHUS — XMMUYECKUNA 3HAK (CHMMBOJI) 3JIEMEHTA,
XuMU4eckas (opMyna, ypaBHEHHE XUMHUYECKOW pEaKIMW — TPH pEIIeHHH Yy4eOHBIX
[I03HABATENbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJEIbHbIC NMPEACTaBICHUS AJIS
BBISIBJICHMSI XapAKTEPHBIX IPU3HAKOB MU3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTENIbCKUE 1eliCTBUS:

-BJIaJIETh OCHOBaMH METO/I0B HAyYHOT'O [TO3HAHUS BEIIECTB U XMMHUECKUX peaKLnii;

-popMynupoBaTh I1eMM W 3aJa4d  MCCIEIOBaHMS, MHCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISt
(bopMHpOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX CYXJICHU;

-BJIaJIETh HABBIKAMHU CaMOCTOSITEILHOIO IUJIAHUPOBAHHWS M TPOBEAEHUS YUEHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH yYMEHHUS HAONIOJaTh 3a XOJOM IMpoIlecca, CaMOCTOSTEIbHO
MIPOrHO3UPOBATh €ro pe3yiabTar, (GopMyIupoBaTb OOOOLIEHUS M BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIE0BaHMs, COCTAaBJIATh OOOCHOBAHHBIA OTYET O MPOJIEIaHHOU
pabore;

-IpHOOpeTaTh OMNBIT YYEHHYECKOM MCCIeJ0BAaTeNbCKONM M TNPOEKTHOW JesTeIbHOCTH,
MPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOAOB pELICHUS
IIPAKTUYECKUX 3a7ja4, IPUMEHEHHUIO Pa3IMYHBIX METOAOB ITO3HAHUS.

3) padora ¢ undgopmanmeii:

-OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HMH(OpManuu (Hay4HO-TOMYJspHas
JuTepaTypa XMMHUYECKOIO COJEpXKaHHUs, CIOpaBouyHble Mocolus, pecypcsl VHTepHeTa),
aHAJM3UPOBATh WH(POPMALIMIO PA3JIMYHBIX BUIOB U (HOPM NpECTaBICHUS, KDUTHYECKH OIICHUBATh
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

-(opmynupoBaTh 3ampockl M MPUMEHATh pa3IMYHbIE METOABI NMPH IMOMCKE U OTOOpe
nH(popMaly, HEOOXOAUMOM /1JIs BBIOIHEHUS YUe€OHBIX 33/1a4 ONpeIeaEHHOrO TUIIA;



nproOpeTaTh OMBIT MCIHOJIb30BAHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

-CaMOCTOSTEIbHO BHIOMPATh ONTUMANIbHYIO (OpMY HpeACTaBICHUS MHPOPMAIUU (CXEMBI,
rpaduku, TUarpaMMebl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

-ACIIONIb30BaTh HAYYHBIM SI3bIK B KayecTBE CpEACTBa TNpU paboTe ¢ XUMHUECKOU
uHpopMalue: IPUMEHATh MEXIpeaAMeTHbIe ((PU3NYEeCKUe U MaTeMaTHUECKUe) 3HaKU U CUMBOJIBI,
bopmybl, a0OpeBHaTYpbl, HOMEHKIATYPY;

-ACIIOJIb30BaTh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJIIMYECKHE CPECTBA HATJISIHOCTH.

OBJajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

-3a/1aBaTh BOIPOCHI 10 CYLIECTBY 00CYKIaeMOIl TeMbl B XOJ€ Juajora W/Win AUCKYCCHUH,
BBICKa3bIBaTh HUJAEU, (HOPMYIHPOBATH CBOM  MPEUIOKEHUS  OTHOCUTEIILHO  BBIOJHEHHUS
IPEUI0KEHHOH 3a/1a4H;

-BBICTYNATh C MpE3eHTAlMeH Pe3yJbTaTOB MO3HABATEILHOM JESTEIbHOCTH, MOJYyYSHHBIX
CaMOCTOSITEJIHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUH XUMHUYECKOIO SKCIIEPUMEHTA,
MPAKTUYECKOH PabOTHI MO HMCCIEJOBAHUIO CBOMCTB M3YyYaeMbIX BEIIECTB, peaH3alld Y4eOHOTO
npoekTa ¥ (OpPMYIMPOBATH BHIBOJBI [0 peE3yJlbTaTaM MPOBEIEHHBIX MCCIEJOBAHUNA IyTEM
COTJIACOBAHUS TO3UIUH B X07Ie 00CYKACHUS 1 0OMEHA MHEHUSIMH.

OBJialeHHe YHUBEPCAJIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO IEATEIBHOCTD,
ompenensas e€ LeNd U 3aaud, KOHTPOJMPOBATh U IO Mepe HEOOXOIUMOCTU KOPPEKTHPOBATH
IpeJUlaraeéMblii  aJIrOPUTM JICHCTBHI TPH BBHIMOJHEHHH YYEOHBIX M HCCIEIOBATEIBbCKUX 3ajad,
BbIOMpaTh Hanbosee 3PPeKTUBHBIN cOCcO0 MX pelieHHs ¢ Y4€TOM NOJIY4YEeHUs HOBBIX 3HAHHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILLECTBIIAITh CAMOKOHTPOJb CBOEH JIEATENTbHOCTH HAa OCHOBE CaMOaHalIM3a U
CaMOOLICHKH.

IIpeameTHbIe pe3yabTaThI
10 knacc

[TpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHs OTPaXaroT:

-c(hOPMUPOBAHHOCTH TPEJCTABICHUH O XHMHUYECKOH COCTABISIOUICH €CTECTBEHHO-
HayYHON KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUM SIBJICHUH NPUPOAbI, B (HOPMUPOBAHUU
MBIIUIEHUS! W KYJIBTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW ISt
peleHHsl MPaKTUYECKUX 3a/1a4 U SKOJIOTHYECKH 0OOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 370POBBIO U
MIPUPOIHOM CpeJe;

-BJIQ/ICHUE CUCTEMOM XMMHYECKMX 3HaHUH, KOTOpas BKIOYAET: OCHOBOIMOJArarolue
MOHATHUS (XUMHUYECKUI 3JIEMEHT, aTOM, JJIEKTPOHHAs 000J0YKa aroma, MOJIEKyja, BaJeHTHOCTH,
3JIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKast CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpalI€HHast), MOJIb, MOJIIpHAsi Macca, MOJISIPHBINA 00BEM, YIJIEpOIHBIN CKeNeT, GyHKIIMOHATbHAs
IpyIIa, paanuKai, H30Mepusi, U30Mepbl, TOMOJIOIMYECKHH Psijl, TOMOJIOTH, YTTIEBOIOPOIbI, KHCIOPO.
M a30TCOJepKAIIie COCTUHEHUSI, MOHOMED, TIOJMMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYIISIPHBIE
COEIMHEHUS );TEOPUH U 3aKOHBI (TeOpusi CTPOEHUS opraHuueckux Beuiects A. M. bytieposa, 3akoH
COXpaHEHHMS  MacChl  BENIECTB);  3aKOHOMEPHOCTH,  CHMBOJIMYECKHH  SI3BIK  XHMUH;
MHUPOBO33PEHUYECKHE 3HAHUs, JIekKallMe B OCHOBE MOHMMAHHUS MNPUYMHHOCTU U CHUCTEMHOCTH
XUMAYECKUX SIBJICHUH, (AKTOIOTHYECKHE CBEACHHS O CBOWCTBAX, COCTaBe, IONYyYCHHH U
0€30IaCHOM HCIOJb30BAHUN BAKHEHIIMX OpPraHMYECKHX BEHIECTB B OBITY W NPaKTHYECKOM
NeSITeTbHOCTH YEJIOBEKa;

-c(hOpMUPOBAHHOCTh YMEHH BBIABIATH XapaKTepHbIE MPU3HAKH MOHSATHIA, YCTaHABINBATh
UX B3aUMOCBSI3b, HCIOJH30BATh COOTBETCTBYIONIME IMOHSATHS MPH ONMMCAHWU COCTaBa, CTPOCHUS U
MpeBpalleHU OPraHUnYECKUX COeIMHEHU;

-c(hOpMUPOBAHHOCTh YMEHHI HWCIOJIB30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJISI COCTAaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (OPMYIT OPraHMYECKUX BEIIECTB U



YpaBHEHUN XUMHUYECKUX PEAKIMi, U3rOTaBIMBATh MOJEIH MOJEKYJI OPraHUYECKHX BELIECTB JIs
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAATIC)KHOCTh H3yUYCHHBIX OPTaHUYECKUX
BEUIECTB [0 HX COCTaBy M CTPOCHUIO K ONPENENIEHHOMY KJacCy/TpyIie COeAUHEHHM
(YriieBoopo/ibl, KUCIOPOJ U a30TCOAEPKALLME COEAUHEHMSI, BHICOKOMOJIEKYIISIPHBIE COEIMHEHNU),
JaBaTh WM Ha3BaHMs 1o cuctematudeckoii Homenkinarype (IUPAC), a Taxke NpUBOAMTH
TPUBUAJIbHBIE Ha3BaHUS OTJEIbHBIX OPraHWYECKUX BEILECTB (3TWUJIEH, MNPONMJIEH, AalEeTHJIEH,
STHJICHTJIMKOJIb, TIHLIEPUH, PeHOI, PopMalIbIerul, alleTalbIeru], MypaBbuHasi KUCIO0Ta, YKCYCHas
KHCJIOTa, OJICMHOBAsl KUCJIOTa, CTEAPUHOBAsl KUCIIOTA, TII0K03a, (PYyKTO3a, Kpaxmal, LEeJIII03a,
TJIMIIVH),

-chopMHPOBAHHOCTh YMEHHS OINPEACTATh BUIBI XMMHUYECKOH CBS3M B OPraHUYECKUX
COeMHEHMX (OIMHAPHBIE U KPAaTHBIE);

-c(hopMHUPOBAHHOCTE YMEHHUS TPUMEHSTH MOJIOKECHUS TEOPUU CTPOCHHS OPTaHUYECKUX
BeuiectB A. M. BytnepoBa 111 00bsSCHEHHUS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

-c(opMHpPOBAHHOCTh YMEHHI XapakTepu30BaTh COCTaB, CTpOCHHE, (U3MUECKHe U
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MetaH, 9TaH, STWJIEH, MPOMUJIIEH, alleTHIIeH, OyTraaueH-1,3, metunOyraauen-1,3, 6eH3011, METaHOI,
3TAaHOJI, ITUJICHIIIMKOJb, TIHIEPHH, (EHOJ, aleTajabJAerH]l, MypaBbUHAs M YKCYCHas KHCIOTHI,
TIII0KO03a, Kpaxmall, eJUTI0JI03a, aMUHOYKCYCHasl KUCII0Ta), UJUTFOCTPUPOBATh TE€HETUYECKYIO CBA3h
MEXJy HHUMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHYECKHUX PEAKIHMA C HCIOJIH30BAHUEM
CTPYKTYPHBIX (OPMYIT;

-c(hOPMUPOBAHHOCTh YMEHHSI XapaKTEPH30BAaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBINA Ta3, yroip), CHocoObl HX MEepepaboTKU W MPAKTHUECKOE MpPUMEHEHHE
IIPOJYKTOB NIEPEPaOOTKH;

-c(pOopMHUPOBAHHOCTh yYMEHUU MPOBOAUTH BBIUMCICHHUS IO XUMUYECKHUM YpPaBHEHUSM
(Macchl, 00b€Ma, KOIMYECTBA HCXOJHOTO BEIIECTBA WIIM MPOJYKTa PEaKLUHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB W MPOIYKTOB PEAKIINH);

-chopMHPOBAHHOCTH YMEHUH BJIJIETh CUCTEMOW 3HAHHUI 00 OCHOBHBIX METOJIaX HAy4YHOTO
MO3HAHUS, UCTIOIB3YEMbIX B XUMHUU MIPHU U3yYEHUH BEIIECTB U XUMUYECKHX SBICHUH (HaOII01eHue,
U3MEpEeHHue, FKCIIEPUMEHT, MOJEIUPOBAHKE), UCIOIb30BaTh CUCTEMHBbIE XMMUUYECKHUE 3HAHUS IS
MNPUHATHST PEIIEHUI B KOHKPETHBIX J>KM3HEHHBIX CHUTYaIlMSAX, CBA3AHHBIX C BEIIECTBAMH U HX
MIPUMEHEHHEM;

-chopMHpPOBAHHOCTH YMEHHI COOJIIO/IaTh MpaBHUIIa MOJIB30BAHUS XUMUYECKOU MOCYION U
nabopaTOpHBIM O00OpPYIOBaHUEM, a TAaK)Ke MpaBHiIa OOpaIleHUsl C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKILHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

-COPMHUPOBAHHOCTh YMEHHUM IIJIAHUPOBATh W BBIMOJIHATH XHUMHYECKUN HSKCIEPUMEHT
(npeBpallleHnuss OPraHUYECKUX BEIIECTB IMPU HArpeBaHHUM, IMOIYYEHUE STHIEHA U U3YYEHHUE €ro
CBOMCTB, KaUeCTBEHHBIE PEAKIIUN OPIaHUYECKUX BEIECTB, JIEHATYypalus OEIKOB IIPU HarpeBaHUH,
[[BETHBIE PEAKIIMH OENKOB) B COOTBETCTBUHU C MPaBUIAMHU TEXHUKH O€30MACHOCTH MpH 0OpallieHnun
C BellecTBaMM M J1a0OpaTOPHBIM OOOpYIOBaHUEM, MPEACTABIATH PE3yJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alucH ypaBHEHUH COOTBETCTBYIOIIMX peakuuii U (QopMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

-chopMHPOBAHHOCTh YMEHHMI KPUTHUYECKH aHATM3UPOBATh XMMHUYECKYIO HH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBOil nHopmaruu, UHTEpHET U Ipyrux);

-c(hOPMUPOBAHHOCTh YMEHHMH COONIONATh MpaBMJIa HKOJOTHUYECKH I1eJIeCO00pa3HOro
MOBECHUS B OBITY U TPYIOBOW JEATENBHOCTH B ILENAX COXPAHEHHUS CBOETO 3JI0pPOBbS U
OKpY’Kalollled NPUPOAHOM Cpenbl, OCO3HABATh OMACHOCTb BO3JECUCTBUS HA >KUBbIE OpPraHU3MBI
oTpeieNIEHHBIX OPTaHNYECKUX BEIECTB, MoHUMas cMblica nokaszarens [1JIK, nosicaaTe Ha npumepax
CHOCOOBI YMEHBIIICHHSI U TIPEIOTBPALIICHHS UX BPEIHOTO BO3ACHCTBYS Ha OPTaHU3M YeJIOBEKa;



Ui O0yYaromuXxcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 370POBbS: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHUS BEILECTB U XUMUYECKUX SIBIICHHIA;

JUISL CIIETIBIX M CTIa00BUAANIMX O0YJarOIUXCs: YMEHUE UCIIOIBb30BaTh PElbe(hHO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaiins mis 3anmucu XuMudeckux Gopmy.

11 kacc

[IpenmerHble pe3yibTaThl OCBOEHHS Kypca «OOwas M HeopraHuyeckas XUMUs»
OTpaXKaroT:

-c(hOPMUPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOM COCTABJISIIOIIEH €CTECTBEHHO-
HAyYHOH KapTHUHBI MHpa, POJM XMMUU B TO3HAHUM SBICHUHA NPUPOAbI, B (HOPMUPOBAHHUU
MBIIUIEHUS] M KYJIbTYpbl JIMYHOCTH, €€ (PYHKUMOHAIbHON TIpaMOTHOCTH, HEOOXOIUMOW i
pelIeHUs IPAKTUYECKUX 3a/1a4 U HKOJIOTMUECKH 0OOCHOBAaHHOI'O OTHOILLIEHUS K CBOEMY 37J0POBbIO U
MIPUPOIHOM CpeJie;

-BJIAJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIArarolue
HOHATUS (XMMUYECKHH SJIEMEHT, aTOM, M30TOIl, S-, P-, - 2JIEKTpOHHBIC OpPOMTAI ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTD, JIEKTPOOTPHIIATEIILHOCTD, CTETIEHb OKUCIICHUS,
XMUMHYECKas CBs3b (KOBAJEHTHAas, HMOHHAs, MeETallIM4yecKas, BOJOPOAHAsA), KpHUCTaUIM4ecKas
pemérka,  TUNBl  XUMUYECKMX  pPEaKLMi,  pacTBOp,  DJIEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
EKTPOJINTUYECKAS JUCCOLUALUS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOU PEAKIINH,
XMMHUYECKOE DPABHOBECHE);TEOPUM U 3aKOHBl (TE€OpUsl BJIEKTPOIMTUYECKON AMCCOLUALNH,
nepuoandeckuit 3akoH . . MeHzeneeBa, 3aKk0H COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U IMPEBPALICHUS DPHEPIHMM NPU XUMHUYECKHX PEaKUUsAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUM SI3bIK
XUMHH, MUPOBO33PEHUYECKNE 3HAHUS, JIEKAIINE B OCHOBE NOHMMAaHMsI IPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBJIEHUH, (AKTOJIOTUYECKUE CBEIAECHHMSI O CBOWCTBAaX, COCTaBe, IIOJYyYEHUU U
0€30I1aCHOM HCIMOJIb30BaHUM BaKHEUIIMX HEOPraHMYECKUX BELIECTB B OBITY M NPAKTUYECKOM
NEATEIbHOCTH YEJI0BEKA;

-c(hOpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTepHbIE MPU3HAKH MOHATHH, YCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIUE IOHATHS IPU OMNMCAHWU HEOPraHMYECKHUX
BELIECTB U UX NPEBpAILCHUN;

-c(hOPMUPOBAHHOCTh YMEHHU HCIOJIb30BATh XUMHUYECKYI0 CHMBOJIUKY JJISI COCTABIICHUS
(dbopMyI1 BEIIECTB U YpaBHEHUI XUMHUECKUX peakiuii, cucteMatndeckyro HoMeHkiatypy (IUPAC)
U TPUBUAJIbHBIE HA3BaHMS OTJEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIi ras, YrieKuUcCibld ras,
aMMHaK, raii€Hasi U3BECTh, HEeral€Hasl U3BeCTb, IUThEBAs COJA, IUPUT U APYyTHUE);

-c(pOpMHPOBAHHOCTh yYMEHUW OMNpEAENsATh BAJEHTHOCTh M  CTENEHb OKUCJICHUS
XUMHMUYECKHX DJJEMEHTOB B COCIMHEHUSAX PAa3IMYHOIO COCTaBa, BHUJ XHUMHYECKOH CBSI3U
(KoBaJIeHTHasi, MOHHAs, MeTaJUIMYecKas, BOJOPOAHAs) B COEIMHEHUSX, TUI KPUCTAIUITMUECKOMN
PEIETKH KOHKPETHOI'O BeIlecTBa (aTOMHas, MOJIEKYJIIpHAsi, MOHHAs, METa/NIN4yecKas), Xapakrep
Cpelbl B BOAHBIX pACTBOPAaX HEOPraHUYECKUX COETUHEHUII;

-c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIUBATh MPUHAAIE)KHOCTh HEOPIaHUYECKHUX BEIIECTB
[0 UX COCTaBYy K OINpeAeNEéHHOMY KJIAacCy/TpyIIe COeAMHEHUN (IIPOCThIe BEIIECTBA — METAJIbl U
HEMeTaJlJIbl, OKCH/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE THAPOKCHUIbI, COJIH);

-cOpMHUPOBAHHOCT, YMEHHMM pacKpbhIBaTh CMBICT mepuoandeckoro 3akona JI. M.
MeHneneeBa ¥ JAEMOHCTPUPOBATH  €r0  CHCTEMAaTU3HMPYIOLIYIO,  OOBACHUTENbHYIO U
MIPOTrHOCTUYECKYIO (PYHKIINH;

-c(OOPMUPOBAHHOCTh ~YMEHHUH  XapakTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 3JeMeHTOB 1—4 mepuonos llepnognyeckoit cucreMbl XUMHUYECKHX 3yeMeHToB /1. M.
MenzeneeBa, UCTIONB3Ys TOHITUS «S-, P-, 0-2JIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKHE YPOBHMY,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U HUX COEIUHEHHH IO
nepuogam u rpynnam [lepuonnyeckoi cuctemsl xXumuueckux 3nemeHToB J1. . MenneneeBa;

-c(pOpMHpPOBAaHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIHE XUMHUYECKHE
CBOMCTBA HEOPraHWYECKUX BEUIECTB pPA3JIMUHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAHUE



TCHETUYECKOW CBSI3M MEXKJYy HEOPraHMYeCKMMH BEIIECTBAMH C TIOMOIIBIO  YpaBHEHUH
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH;

-chopMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIMPOBATh XUMUYECKUE PEAKIUU IO PA3TMYHBIM
MPU3HAKaM (YUCIIy M COCTaBY pEarupyrolilnx BEMIECTB, TEIIOBOMY (h(PEeKTy peakiuu, U3MEHEHHUIO
CTCTICHEW OKUCIICHUS JIEMEHTOB, 00OpPaTUMOCTH PEAKINH, YIACTHIO KaTaInu3aTopa);

-c()OpMHUPOBAHHOCTh YMEHUM COCTABIIATh YPABHEHHS PEAKIIMKA PA3TMYHBIX THUIIOB, ITOJHBIC
U COKpalICHHBIC ypaBHEHUs pEaKIUid MOHHOTO OOMEHA, YUWTHIBAsl YCIOBUS, MPH KOTOPBIX 3TH
peaKIuy UAyT 10 KOHIIA;

c()OPMUPOBAHHOCTh YMEHHI TPOBOJIUTH PEAKIUH, TOATBEPIKIAOIINE KAYeCTBEHHBIN
COCTaB pa3IWYHBIX HEOPTaHMYECKUX BEIIECTB, pACIO3HABaTh OMNBITHBIM NyTEM  HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAaHHMUECKUX BEIICCTB;

-cOpMHUPOBAHHOCTh YMEHHI PACKPBIBATh CYIIHOCTb OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii MoCPEeICTBOM COCTABJICHHSI SJICKTPOHHOTO OaaHca ATHX PEaKIIHiA;

-c()OpMHUPOBAHHOCTh YMEHUM OOBSCHATHh 3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEAKIIUU OT
pa3nuYHBIX (AKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO paBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llaTense);

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTEPH30BATh XUMHYECKHE MTPOIIECCHI, JIKAIINE B OCHOBE
MPOMBIIIJICHHOTO TOJIY4€HUsS CEepPHOM KHCIOTHI, aMMHakKa, a Takxke C(HOPMUPOBAHHOCTh
MpeCTaBiICHU 00 OOIMX HAy4YHBIX MPUHIMIAX W JKOJOTHYECKHX MPOOJIeMaX XUMHYECKOTO
MIPOM3BOICTBA;

-c(hOpMHUPOBAHHOCTh yMEHUW TIPOBOJWUTH BBIUYUCICHHUS C HCIIOJB30BAHHEM TOHSTHS
«MaccoBas J0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHUH Ta30B NMPU XUMHUYECKUX PEAKIIMSIX,
Macchl BEIIECTBA HJIM 00BEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce HIIM O0BEMY
OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIUU BEUIECTB, TEIIOBOro 3P ¢eKTa peakiuu Ha OCHOBE 3aKOHOB
COXPAaHCHHUS MACChI BEMIECTB, MPEBPALICHUS M COXPAHEHUS YHCPTHH;

-c(hopMHUpPOBAHHOCTH YMEHHI COOJIIO/IaTh MPaBHIIa MOJb30BAHUS XUMHUYECKON MOCYI0N U
1abopaTOpPHBEIM 00OPYIOBAHHEM, a TAaKXKE MPaBWIa OOpANICHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMU MO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

-c(hopMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBIMOJIHATh XUMHUYCCKUH AIKCIICPUMCHT
(paznoskeHue MepoKCUaa BOAOPOJAa B MPUCYTCTBUU KaTalnu3aTopa, ONpeAesieHue cpeabl pacTBOPOB
BEIIECTB C TIOMOIIBI0 YHHBEPCATHHOTO MHIUKATOPA, BIMSHUE PA3INIHBIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON peakiny, peakllui HOHHOTO 0OMEHa, KaueCTBEHHbIE PEaKkIuu Ha Cyib(aT-, KapOoHaT-
W XJIOPHUJI-aHUOHBI, Ha KAaTHOH aMMOHWS, PEIICHHE OJKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaM
«Metamnel» U «HemeTtannel») B COOTBETCTBUU C TMpaBUJIAMH TEXHUKH O€30MAaCHOCTU TPHU
oOpalieHuu ¢ BEIIeCTBAMU W JIA0OpATOPHBIM O0OPYIOBAaHUEM, TIPEICTABIATH PE3yIbTaThl
XUMHUYECKOTO OJKCIIepUMEHTa B (opMe 3aluCH YpPaBHEHUN COOTBETCTBYIOLIUX peaKIUd U
(hOopMyIIMPOBATh BBEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

-c(hopMHPOBAHHOCTh YMEHHI KPUTUYECKH aHAIM3UPOBATH XMMHUYECKYIO WH(OpMAIIUIO,
MOJTy9aeMYI0 M3 Pa3HBIX HCTOYHHUKOB (CPECTBA MACCOBOM KOMMYHUKANWUU, IHTEpHET U IPYyTHX);

-copMHpOBAaHHOCTh YMEHHUH COOJIOAaTh TMpaBUiia JKOJIOTUYECKH I€IecO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATSIBHOCTH B IEISIX COXPAHEHHWS CBOETO 3I0POBbS U
OKpYy’XKarolleld MPUPOJHON Cpeibl, OCO3HABATh OIMACHOCTHh BO3ACHCTBHS Ha YKHBBIE OPraHU3MBI
OTpeIeNIEHHBIX BEIIECTB, MOHUMas cMbIC Tokazatens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBIIIEHUS ¥ MPEAOTBPAILCHUS UX BPEAHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

-1 00yYaroImUXCsl ¢ OTPAaHWMYCHHBIMA BO3MOXHOCTSIMHU 3JIOPOBbS: YMEHHE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;

-1 CTENbIX W CIA0OBHUIAIIMX OOYYarONIUXCs: YMEHHE WCIOJIb30BaTh pelbedHo-
TOYEYHYIO cucTeMy 0bo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux (Gpopmyit.

TeMaTnuyeckoe NIAaHMPOBAHUE



10 xmacc

Neni/m | HammeHnoBaHue pasnesion 7 TeM |KosmuecTtBo | DiiekTpoHHbie (uugpoBbie)
NMPOrpamMMbl 4acoB o0pa3oBaTe/ibHbIE PECYPChI
Paznen 1.Teopernyeckne 0CHOBBI
OPraHuYecKoil XMMUH
[Ipenmer oprannyeckon xumuu. Teopus bubmumorexa [IOK
1.1 CTPOEHHUS OPraHUYECKUX COeAUHEHUI A. M. 3 https://lesson.edu.ru/04/10
byrnepoa
Pa3znen 2.¥YrieBoaopoabl
2.1 [I[penenbHBIC YTIIEBOIOPOIbI — AJIKAHBI 2 bubmorexa LIOK
https://lesson.edu.ru/04/10
29 HenpenenbHble yriIeBOJOPOBL: AJIKEHBI, 6 bubmmorexa [IOK
' aJIKaJueHbl, AIKMHBI https://lesson.edu.ru/04/10
2.3  ApoMaTu4ecKHue yriieBOJAOPOIbI 2 bubmorexa [IOK
https://lesson.edu.ru/04/10
24 [[prupoHBIE HCTOYHUKH YIJIEBOAOPOIOB U UX 3 bubmumorexa [IOK
' nepepaboTka https://lesson.edu.ru/04/10
Paznen 3.Kuciaopoacoaep:kamue
OpraHnvyecKue coeTnHeHust
" bubmuoreka [JOK
3.1 Pruprot. Genon 3 https://lesson.edu.ru/04/10
39 nmbaeruapl. Kapoonosbie kuciaoTel. CoKHbBIS 7 bu6mmoreka [JOK
' YhupbI https://lesson.edu.ru/04/10
bubmuorexa [JOK
33 Yrreson 3 https://lesson.edu.ru/04/10
Pa3znen 4.A30Tcoep:xaime OpraHudecKue
COeTUHEHUs
4.1 AMUHBI. AMHHOKHCIIOTHI. benku 3 ﬁgg?:?/?g:;)an%dofm 104/10
Pazaest S.BbicOKOMO/IEKYISAPHBIE
COeTUHEHUS
5.1 [[nactmaccel. Kayayku. Bonokna 2 Eggglﬁgse;anggfw 104/10
O111€€ KOJTMYECTBO YACOB IO MPOTPaMMe 34
11 knacc
Nen/m | HammenoBanue pa3xesios U TeM | KosmmuecTBo | DiiekTpoHHBbIE (U(POBBIE)
NMPorpamMmbl 4acoB o0pa3oBaTejibHbIE PECYPCHI
Pasnen 1.TeopeTrnyeckue 0CHOBbI XUMHH
Crpoenue aromoB. [lepuoandeckuii 3aKoH U bubmuorexa [JOK
1.1 [Mepuonuueckas CHUCTEMA  XUMHYECKUX 3 https://lesson.edu.ru/04/11
snemenToB JI. . Menneneena
12 Crpoenue BEIIECTBA. MHuoroobpasue 4 bubnmoreka [JOK
' BEIIECTB https://lesson.edu.ru/04/11
but6mmoreka [IOK
13 e 6 https:// Iesson.Lédu.ru/04/11
Paznen 2.Heoprannueckasi Xumusi
21 [ E— 6 bubmmorexa [JOK

https://lesson.edu.ru/04/11
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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2.2 Hemeraiuibt 9

CBs3b HEOPraHMYECKUX W OPraHMYEeCKUX bubnuotexa [JOK

2.3 BEILIECTB 2 https://lesson.edu.ru/04/11
Pa3zgen 3.XuMHA M KU3HD
3.1 XUMHUSA 1 KU3HDb 4 Bubmoreka HOK

https://lesson.edu.ru/04/11

OO011ee KOJIMYECTBO YacoOB MO MPOorpaMMme 34

Y4yeOHO-MeTOAMYECKOE 00ecnIeyeHre 00pa30BaTeILHOIO NMpouecca
O6si3aTesIbHbIE YUeOHbIEe MATEPUAJIBI IJIf1 YUEHHKA
1. Xumus, 10 xmacce/ I'abpuensta O.C., Octpoymos WN.I'., CnankoB C.A., AKunoHepHOE
00111eCTBO «3marenscTBO «[IpocBemieHue»
2. Xumus, 11 kimace/ I'abpuensa O.C., OctpoymoB WU.I'., CnagkoB C.A., AKunoHepHoe 00I1eCcTBO
«M3narenscTBO «lIpocBemenue»
MeToanyeckue MaTepUAaJIbI JAJsl YUUTEJIA
la6puensa O. C. Xumus. Paboune nporpammsl. [Ipenvernas nuaus yuedbnukoB O. C.
l'abpuensna, WM. I'. OctpoymoBa, C. A. CnamkoBa. 10—11 knaccel. ba3oBblif ypoBeHb :
yae0.mocobue st obmeodpaszosar. opranmzanmii / O. C. T'abpuemnsia, U. I'. Octpoymos, C. A.
CnankoB — M. : IIpocsemenue, 2019
Hudposbie 00pa3oBaTeabHbIe pecypchl U pecypchl ceTu UuTepHer
[Ipenmet oprannyeckoit xumuu. Teopus cTpoeHus: opranndeckux coenunenuit A. M. byrneposa
YneBonopoabl
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
Kucnoponcoaepxaiue yrieBoaopoabl
https://lesson.edu.ru/lesson/5439¢18b-7440-4b6f-bf84-c04fad471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
A30Tcoeprkalye OpraHndecKue CoeaMHEHUS
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
ITonumepst
https://lesson.edu.ru/lesson/45b81dac-acbha-440e-99e3-14c¢3ba78050a
TeopeTnueckre OCHOBBI XUMHUU
https://m.edsoo.ru/00ada52¢c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00adbch0
MeTamisl
https://m.edso00.ru/00ae103e
https://m.edso00.ru/00ae1156
Hewmerannnt
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00adeeab
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