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MNOACHUTEJBHASA 3AIINCKA

[IporpaMmma mo XMMUM Ha ypOBHE cCpenHero oOimero obpa3oBaHUS
pazpaborana Ha ocHOoBe DemepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanuun», TpeOOBaHUN K pe3ynbTraTaM OCBOCHHS
denepanbHOl 00pa3oBaTeNbHONM MPOTPaMMbl CpeAHEro o061iero oOpa3oBaHUS
(®OII COO), npencraBiieHHbIX B dDenepalbHOM TOCYAapCTBEHHOM
obpazoBarenpHoM crangapre COO, c yuérom KoHuenuuu npenogaBaHHs
y4eOHOro mpeamera «XUMHs» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoi
denepanuu, peanus3yrolUX OCHOBHBIE 00pa30BaTelbHbIE MPOTPaMMBI, H
OCHOBHBIX moJoxeHud «Crpareruu pa3BuTHs BocnuTtaHus B Poccuiickoit
®enepannu Ha niepuo 10 2025 roxa.

OcCHOBY MOIXOM0B K pa3paboTKe MpPOrpaMMbl MO XHUMHH, K OINpPEACIICHUIO
oO1elt cTpareruu oOy4YeHus, BOCIIUTAHUS U Pa3BUTHs O0y4aroOluXcs CpeACTBaMU
yaeOHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM yPOBHE COCTaBUIIN
koHLenTyanbHble monoxkeHuss ®I'OC COO o B3auMO0OYCIOBICHHOCTH IIEJIEH,
COZlepXaHMsl, pPe3yJIbTaroB O0OyueHUss U TpeOOBaHHUUW K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHHUE, MOJydyaeMO€ BBIIYCKHUKaMHu
0011e00pa30BaTeIbHOM OpraHU3aluu, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBepIIAOIIMUM 3TAlOM peajlu3aluu Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJOCTHOM CHUCTEME XUMHUYECKOro o00pa3oBaHHs. OTH I[EHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPHUPOJBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpbI
YeJI0BeKa, a TAKKE IKOJIOTMYEeCKH 000CHOBAHHOTO OTHOIIEHUS! K CBOEMY 3/I0POBBIO
U npuponHoil cpene. Peanusyercs xumuyeckoe oOpa3oBaHHMe OOydaroIIMXCsl Ha
ypoBHE cpenHero oOmero o0Opa3oBaHHsS CpeICTBAMH Y4eOHOro IpeaMeTa
«Xumus», cColepKaHUE W MOCTPOEHUE KOTOPOTO ONpPENEIEHBl B MPOrpaMMe II0
XUMUU € yI€TOM crieluUKN HAyKd XUMUU, €€ 3HAYCHUS B TIO3HAHUY TIPUPOJIBI U B
MaTepHalbHOMN JKU3HHU OOIECTBa, a TaKKe C YUETOM OOIIMX LIeNeil U MPUHIIUIIOB,
XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CPEIHEro OO0LIero
oOpazoBanus B Poccuiickoit @enepanuu.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio posib B
COBPEMEHHOW LIMBWJIM3ALMHU, B CO3JaHUM HOBOM 0a3bl MaTepuajbHON KYIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B (POPMUPOBAHUE PALMOHAIBLHOTO HAYYHOI'O MBIIIJICHUS,
B CO3/IaHHME€ IEJOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEeM MUPE KaK O €IMHCTBE
IPUPONIBI U YeJOBEeKa, KOTOpoe (OpPMHUPYETCs B XMMUU Ha OCHOBE MOHMMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBA3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH OOJIACTSIMHU IPUMEHEHHUS.



TecHO B3aMMOJEHUCTBYSl C IPYTMMH €CTECTBCHHBIMU HAayKaMH, XUMHUS CTalia
HEOTHEMJIEMOH YaCThI0O MUPOBOM KYJBTYPbI, HEOOXOUMBIM YCIOBHUEM YCIEITHOTO
Tpyla U >KU3HM Kaxzaoro uieHa oOmiectBa. CoBpeMEHHas XUMHMs Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HampaBi€Ha Ha pEIICHUE
r00aJbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HEPTEeTUYECKOM, MUIIEBOM, IKOJIOTMUECKON OE30MaCHOCTH M OXPAHBI 37J0POBBSI.

B coorBercTBUM ¢ OOmMMMH TENSIMH U TPUHIMIIAMH CPEIHETO OOIIEeTo
oOpazoBanus conepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
W3Yy4YEHHUs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
o0yyaromuxcs, HEOOXOIMMYI0 UM JUISI BbIPAOOTKM MHUPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOUEHUS B KHU3Hb COLMYyMa, MPOJOTKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEIACTBEHHO C XUMHUECH.

CocTraBinsomuMH npeaMeTa «XUMUS» SBIAIOTCS 0a30Bble KYpChl —
«Oprannueckass xumus» U «OOmEas W HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHUCTEMa
3HaHUI MO0 HEOPTAaHUUYECKOW XMMUU (C BKIIIOUEHUEM 3HAHUM U3 00IIed XUMUM) U
OpraHn4yeckor XxuMuu. POpMUPOBAHUE JAHHOU CHUCTEMBI 3HAHUU IIPU U3YyUYECHUHU
npeaMeTa oOecleuyrnBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOTO0Opasus
BEILIECTB HA OCHOBE OONIUX MOHSITUHN, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa comepkanusi KypcoB — «Opranmueckas xumus» u «OOmas u
HEOpraHWYeCKass XUMHUs» CPOpMUpPOBaHA B MpOrpaMMe MO XWMHH Ha OCHOBE
CHCTEMHOTO MOAXOJa K H3Yy4YEHHIO YydeOHOro Marepuaia u oOycJoBJIeHA
UCTOpUYECKH OOOCHOBAHHBIM pa3BUTHUEM 3HAHUN Ha ONpeAeIEHHBIX
TEOPETUUYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYEeCKOM XHMMHUM BEIIEeCTBa
paccMaTpuBarOTCsl Ha YpPOBHE KJIACCHYECKOM TEOPUHM CTPOCHUS OPTaHUYECKHX
COCIMHEHUI, a TaKXE€ Ha YpPOBHE CTEPEOXMMHUYECKUX U DIEKTPOHHBIX
npeacTaBieHuid o cTpoeHuu BemniecTB. CBeieHuss 00 H3yd4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTHUU — OT YIVIEBOJIOPOAOB JI0 CIOXKHBIX OMOIOTHYECKHU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckod XWMHUHU IOJIyYarT pPa3BUTHE
chopMupoBaHHBIC HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs IEPBOHAYATILHBIC
MPENICTABIICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIICCTB,
3aBUCHUMOCTHU CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[Ton HOBBIM yrIiOM 3peHHUs B HOpeaMeTe «XHUMHUsS» 0a30BOr0 ypOBHSA
paccMaTpuBaeTCsl HM3y4YEHHBIM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
TeOpeTUUeCKU Marepual u (HaKTOIOTHYECKHE CBEACHUS O BEIIECTBaX U
XUMUYECKOM peakiuu. Tak, B 4aCTHOCTU, B Kypce «OOmias u HeopraHuyeckas
XUMHS» OO0ydYarolUMCsl TPEAOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMYECKUX TO3UIUH,
rIy0Ke TMOHATh HCTOPUYECKOE H3MEHEeHHE (YHKIUM 3TOro 3akoHa — OT
0060011ar011IeH 10 00BACHSIONICH U MPOTHO3UPYIOIIEH.



EnvnHasg cucrema 3HaAaHUM O BaOXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHHHU, a TAKXKE O XMMHYCCKHUX PEAKIMAX, MX CYIIHOCTH H
3aKOHOMEPHOCTSX TMpOoTeKaHus nonosHsiercs B Kypcax 10 u 11 xmaccoB
AJIEMEHTAaMU COJEP)KaHUS, HMMEIOUUMMU KYyJIbTYPOJOTHUYECKUM U TMPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBA3M XHUMHH C
JIPYTUMH HayKaMu, PacKpbIBalOT €€ pOjb B IMO3HABATEIBHOM W MPAaKTHUYECKOU
JIESTETHHOCTH YE€JIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHUS K TIPOIECCY
TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUUCCKUX MPWIOKEHUNW XUMHH, TOMOTAIOT
BBIYCKHUKY OPHUEHTHUPOBATHCS B OOIMIECTBEHHO W JUYHOCTHO 3HAYMMBIX
npoOiieMax, CBS3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh MH(GOPMAIHIO U
NPUMEHATh €€ I TOMOJHEHUS 3HAHWM, PEIICHWS WHTEIUICKTYalbHBIX |
AKCIIEPUMEHTAIIBHBIX HCCIIEOBATENBCKUX 3ajad. B 1enom copepkanue yaeOHOro
npeaMera «XHMHS» JaHHOTO YPOBHS HM3YYCHHUS OPUCHTHPOBAHO Ha
dbopMupoBaHUE y OOYYarOUIUXCS MHPOBO33PCHYECCKOW OCHOBBI IS TTOHUMAHHUS
bunocodckux uae, TakUX Kak: MarepuaibHOE E€IMHCTBO HEOPraHMYECKOro H
OpraHWYEeCKOT0 MHpa, OOYCJIOBICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, II03HABAEMOCTh MPUPOAHBIX SIBICHUN MYTEM DOKCIEPUMEHTa U
peIIeHUus] MPOTHUBOPEUYHN MEXKIYy HOBBIMU (aKTaMH U TEOPETUUECKUMU
MPEINOChUIKAMHU, OCO3HAHKUE POJIM XMMHUH B PEIICHUM HYKOJIOTUYECKUX MpodieM, a
TaKke MpoleM cOepeKeHHS SHEPTETHUCCKUX PECYPCOB, CHIPhsI, CO3aHUS HOBBIX
TEXHOJIOTHI U MAaT€PUAJIOB.

B mmane pemeHus 3agad BOCHHUTAHWSA, PAa3BUTHA W COIHAIHA3ANHHU
00yJaromuxcs TMPUHATBIE MPOTPAMMON IO XHMHH IOAXOABl K OIPEACIICHUIO
COolEpXaHUI W TIOCTPOCHHUS TpeaMeTa IMpeaycMaTpuBaroT (HopMUpOBaHHE
YHUBEpCAJbHBIX YYEOHBIX JE€HUCTBUN, HUMEIOIMMUX O0a30BO€ 3HA4YEHHE s
pPa3JIMYHBIX BUIOB JIESITEIBHOCTU: peElIeHUus mpoOieM, MOHCKa, aHajdu3a u
00paboTku nHpOpMaIUK, HEOOXOUMBIX JIJIsl MPUOOPETEHUSI OIBITA MPAKTUIECKON
U HCCIE0BATEIbCKON JEATEIHbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpemomaBaHus XMMHMM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEHETO 001Iero 00pa3oBaHus, IPU ONPEICTICHUN
COZIEPIKATEITLHON XapaKTEPUCTUKU IeJIeH W3yYeHHs TpeaMeTa HalpaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHWUE OCHOB
XUMUYCCKOW HAyKW KaK OOJIACTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTHYCCKOU
NESATETHPHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHN KyIbTyphl. C
METOIMYECKON TOYKM 3pPEHUsI TAKOM IOAXOA K ONPEACICHUIO LEJNCH HU3yYEHHS
TIpeIMeTa SBIISICTCS BIIOJIHE OTIPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHMs TJIAaBHBIMHU LIENSMHU HU3YyYEHHs MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBIISIFOTCSA:



* GopMupOBaHUE CHUCTEMbl XMMHUYECKHUX 3HAHUM Kak BaKxHeumeu
COCTaBJISIONIEH €CTeCTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOi
JeKaT KIKYeBbIe MOHATHS, (YHIAMEHTAJbHBIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHUE f3bIKAa HAYKH, YCBOCHHME M IOHUMAHUE CYIIHOCTH JOCTYITHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAHOBIICHUS,

* (dopMHpOBaHUE W PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX pEaKIuid, HEOOXOMMMBIX JIi TPHOOPETEHUS
YMEHUM OpPHUEHTUPOBATHCS B MHUPE BEHIECTB W XUMHYECKHX SIBJICHUU,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOM KU3HH;

* pa3BUTHE YMEHHUU U CIIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
O0BSICHEHMEM XHUMHYECKOTO JKCIEpPUMEHTa, COOJIIOJICHUEM MpaBUil
0€301acHOro 00paIleHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, conmepxarenbHas XapaKTepUCTHKA IEJIeH U 3a/1a4 U3y4YeHUS
npeaMeTa B Mporpamme Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMU B CHUCTEME CcpefHero oodiero obpasoanus. CeroaHs B
IpernoJaBaHuU XUMHUHU B OOJBIIECH CTENEHU OTAAETCS MIPEANOUYTCHUE MPAKTUYECKON
KOMIIOHEHTE COJIep)KaHusl OOy4YeHHUs, OPUEHTUPOBAHHOW Ha TMOJATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTeIbHON OpraHU3aIlMK, BIIAJCIONIETO HE Ha00pOM
3HaHWM, a (QyHKIIMOHATHLHON TPaAaMOTHOCTBIO, TO €CTh CIOCOOaMH U yMEHUSIMU
AKTUBHOTO TMOJIYYEHHUS 3HAHUHN U IPUMEHEHUS X B PEaIbHOMN XKU3HU ISl PEIICHUS
MPaKTUYECKUX 3a/1a4.

B cBs3u ¢ sTUM Tpu M3ydyeHHM TMpeaMera «XuMUs» JOMHHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKE LEIU U 3a7a4u, KaK:

amanTanus oO0y4yarluXxcs K YCIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MU,
bopMUpOBaHUE HHTENJIEKTYaJlbHO pPa3BUTON JHUYHOCTU, TOTOBOU K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY HPHUHITHIO TPAMOTHBIX
pelIeHNi B KOHKPETHBIX JKM3HEHHBIX CUTYyAIlUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dbopMupoBaHue y OOydarOIMUXCA KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIINM), MUMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE ISl Pa3IMYHbIX BHUOB
JESTENHPHOCTH: PEIIeHus] mpooOaeM, MOMCKa, aHaIu3a U 00pabOTKu MH(pOpPMAITUH,
HEOOXOMUMBIX ISl TPUOOPETEHUS] OMBITa ACATEIHHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IO3HAHUM XHMHHU, a TaKXe [JIs OIEHKH C TO3UIUHN
AKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHUUYECKHUX
IIPOLIECCOB HA OPTraHK3M YEJIOBEKA U IPUPOJIHYIO CPENLY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIJICKTyalbHBIX W TBOPYECKUX
crocoOHOCTeN 00yHarOIIMXCS: CIIOCOOHOCTH CaMOCTOSATEILHO MPUOOPETATh HOBBIE
3HAHMS [0 XMMHUU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCTIOIB30BATh



COBpEMECHHBbIC MH(GOPMAIIMOHHBIC TEXHOJIOTHH JIJIS TMTOMCKAa M aHajau3a y4eOHOW U
HAYYHO-TTONYISAPHON HH()OPMAIIMK XUMHYECKOTO COJCPIKAHNUS,

dbopMupoOBaHUE U Pa3BUTHE Y 0OYUAIOIIUXCS ACCOIIMATUBHOIO M JIOTHUYECKOTO
MBIIIUICHUS, HA0MI0MAaTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXO/IMMBI, B YAaCTHOCTH, IPHU IUIAHUPOBAHWU W TMPOBEIACHUM XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE y oOydaromuxcs yO0eXIEHHOCTH B TYMaHUCTHYECKOU
HANPABJIICHHOCTH XWMHUH, €€ BaXHOW POJM B PENICHUU NIOOAIBHBIX MpoOIemM
PaIrMOHABHOTO MPUPOJOTOIH30BAHNS, TTOMOIHEHUS YHEPTETHUCCKUX PECYPCOB U
COXpaHEHMsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpexHOro
OTHONICHUSI K TIPUPOAEC U CBOEMY 3I0POBBIO, a TaKKe MPHOOPETCHHS OIbITa
WCIIOJIb30BAHMS TIOJNIYYCHHBIX 3HAHWUW I TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIIUsX, CBA3aHHBIX C XUMHUYCCKUMH SIBIICHUSIMH.

B ydeObHOM mutaHe cpeaHero oOIIero o0Opa3oBaHUSI TPEAMET «XHUMHS»
06a30BOT0 ypOBHS BXOJUT B COCTaB MpeIMETHOW o0nacTu «EcTecTBeHHO-HAyUYHBIC
IPEAMETHI».

OO611ee 4ncIo0 4YacoB, OTBEAEHHBIX JIJISl U3YUYCHUSI XUMHUHU, Ha 0a30BOM YPOBHE
cpemHero obimiero obpasoBaHus, coctaBiser 68 dacos: B 10 kmacce — 34 gaca (1
yac B Hezeno), B 11 kimacce — 34 gaca (1 gac B Heneno).



COAEP) KAHUE OBYYEHUA
10 KITACC
OPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYeCKOM XMMUH

[IpeaMer opranvyeckor XUMHH: €€ BO3SHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB U MarepualoB. Teopus CTPOECHUS OpPraHHUYECKHUX
coenquHeHnit A. M. Bymiieposa, €€ ocHOBHbIE 1OJI0KeHUS. CTPYKTypHBIE (POPMYJIBI
OpraHM4YecKuxX BewecTs. lomosorus, uszomepus. XHUMHUUYECKas CBiI3b B
OPraHUYECKUX COCAUHEHUIX — OMUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kiaccupuKaluyu OpraHnYecKux BemlecTB. HomeHknarypa
OpPraHMYECKUX COEIMHEHHH (cHcTeMaTudyecKas) W TPUBHUAIBbHBIE Ha3BaHUSA
BOKHEUILINX MPEICTABUTENEHN KIACCOB OPTAHUYECKUX BEIIECTB.

OKCIIEPUMEHTAIBHBIE METOABl M3Y4YEHUs BEIIECTB M WX NPEBPAIICHUM:
O3HAaKOMJIEHHE C oOpa3llaMM OpraHMYEeCKHUX BEIIECTB M MaTepualaMH Ha HUX
OCHOBE, MOJICTTMPOBAaHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOMIOJEHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPIrAaHUYECKUX BEILIECTB
IpY HarpeBaHuu (TUiaBjieHne, OOyIIIMBAHUE U TOPEHUE).

YrieBoaopoabl

AnKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMA psa. MeraH M 3TaH —
OpOCTEHIINE TPEACTAaBUTENN aJKaHOB: (PU3MYECKME M XHMHUYECKHE CBOWCTBA
(peakuuy 3aMelIEHUsT W TOpPEHHUsA), HAXOXKIEHUE B IPUPOAE, IOIYYEHUE H
IIPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOECHHE, TOMOJIOTMYECKUNA psl. DTWIEH U IPOIUJIEH —
OpOCTEHIINEe NPEICTABUTENN AJKEHOB: (PU3NYECKME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJIOT€HUPOBAHUS, THApATallud, OKUCIECHUS H
NOJIMMEPU3ALINH ), TOJTyYEHHE U IPUMEHEHUE.

Ankanuensl: OytagueH-1,3 u metunOyraauen-1,3: cTpoeHHe, Ba)KHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi nmoguMmepusanuu). [lodydeHrne CHHTETHYECKOTO
Kay4dyKa 1 pE3UHBI.

AJIKUHBI: cOCTaB U 0COOEHHOCTH CTPOEHMSI, TOMOJIOTUYECKUH Psil. ALETUIIEH
— NPOCTEHIINHA MpeNCTaBUTENb AQJIKHUHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (pEaKLUU T'MAPUPOBAHUS, FaJOT€HUPOBAHMS, THAPATALUH,
TOpPEHUS), MOITYYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (pU3NYECKUe M XMMHUYECKHE CBOMCTBA
(peakuuu rajJoreHUpOBAHMS U HUTPOBAHMS), TIOJYyUYEHHE U NpPUMEHEHHue. Tomyon:
cocmas, cmpoeHue, uiuueckue U Xumuiyeckue ceoucmea (peaxkyuu
2A/I02EHUPOBANHUSL U HUMPOBAHUS), NOJYyUeHue u npumenenue. TOKCUYHOCTD



apeHoB. leHeTnueckas CBsS3b MEXIY YIIEBOAOPOJAMHU, IPUHAUICKAIUMU K
Pa3JIMYHBIM KJIACCAM.

[IpuponHble MCTOYHHUKM YIIEBOAOPOAOB. IIpHpomHblii ra3 W NOMYTHBIE
HedTsaubie ra3el. HedTh n e€ mpoucxoxkaenue. CrocoObl mepepaboTku HeTH:
NEPErOHKa, KPEKUHI (TEPMUYECKUW, KATAIMUTUYECKUI), nuposn3. IIpoaykrsl
nepepadoTku HeTH, UX MPUMEHEHHUE B MPOMBIIICHHOCTH U B ObITYy. KaMeHHBbII
yTojib ¥ MPOJYKTHI €T0 MepepadoTKH.

OKCHEpPUMEHTAIBHBIE METO/Abl M3YYEHUs BELIECTB M HUX IPEBPAILCHHIA:
O3HaKOMJICHHE ¢ 00pa3liaMu IJIacTMace, KayqyKoB U pe3uHbl, kojuiekinu «Hedtey»
U «YTroap», MOAECIMPOBAHUE MOJEKYJ YINIEBOJOPOAOB M TAJOIE€HONPOU3BOIHBIX,
IPOBEJICHNE NPAKTUYECKON pabOThI: OJyUYEHHUE STUJIEHA U U3yUEHHUE €r0 CBOMCTB.

Pacu€rHble 3anaun.

Briuncienuss mo ypaBHEHHIO XUMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

Kucsiopoacoaep:kamue oprannyeckne coenHeHn st

IIpenenbHble OJHOATOMHBIE CHUPTBI. METAaHOA M 3TAHOJI: CTPOECHHE,
dbusnueckue W XHUMHYECKHE CBOMCTBA (peakluu C aKTUBHBIMH MeETaUIaMH,
raJoreHoBOJAOPOAAMH, TOpPEHHE), NpUMEHEHuEe. BogopoaHble CBA3H MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE MeTaHOa U 3TaHOJIa Ha OPTaHU3M YEJIOBEKA.

MHOroaToMHbl€ CHUPTHI. OTHJIECHIJHMKOJIb W TJIHLUEPHUH: CTPOCHHUE,
du3znyeckrue M XHUMHUYECKHE CBOMCTBAa (B3aMMOJEHCTBHE CO IIEJIOYHBIMH
MeTaJulaMH, KaueCTBEHHas peaklus Ha MHOTOAaTOMHbIE CIUpThI). JleiicTBue Ha
opraHusM yenoseka. [I[puMeHeHne rmuuepruHa 1 3TUIICHIITUKOJIS.

®deHon: cTpoeHHE MOJEKYIbl, (U3UUYECKUE M XUMHYECKHE CBOMCTBA.
Toxkcuunocts peHona. [Ipumenenue Gpenona.

Anpaeruapl U xemousl. PopmManbaeTruj, aleTadblIeTHl: CTPOCHHE,
bu3nuecKkne U XUMHYECKHUE CBOMCTBA (PEaKIIMU OKUCICHUS U BOCCTAHOBJICHMS,
KaueCTBEHHBIE PEAKI1N), IOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IIpeNiesibHbIE KapOOHOBBIE KHUCIOTBHl. MypaBbUHAs U
YKCYCHasi KUCJOTBI: CTPOEHHUE, (PU3NYECKUe U XMMUYECKHE CBOMCTBa (CBOMCTBA,
oOrmiue s Kjacca KUCIOT, peakius 3Tepru(pUKaIii), MOJTyYeHne U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCJIOTHI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCIIOT. MbUIa KakK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, UX MOIOILIEE JEHCTBUE.

CnoxHble >(QuUpbl KaK MpPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxHbIX 3¢upoB. Kupsl. ['maponus xxupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

YraeBoabl: cocTaB, Kiaccupukanus yrieBoaoB (MOHO-, OU- U
nosimcaxapuibl). [70Ko3a — NpocTeduii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3NMYECKHEe M XHUMHUUYECKHE CBOWCTBA (B3aMMOJEHCTBUE C




ruapokcugoM meau(ll), oxucnenue ammmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE IVIFOKO3bl), HaXOXKJEHUE B MPHUPOJAE, MPUMEHEHUE,
ouonoruyeckas poiib. @orocunTes. OpyKTO3a KaKk U30Mep MIIIOKO3bI.

Kpaxman u nemnono3a kak npupogHbie noauMepsl. CTpoeHue kpaxmana u
HeJUon03bl. PU3MYECKHE M XHUMHUYECKHE CBOWCTBA Kpaxmajia (TUIpOiu3,
KaueCTBEHHAs PEAKLIUs C HOJIOM).

OKCHEpUMEHTAIBHBIE METO/Abl M3Y4YEHUs BEIIECTB M MUX IPEBPAILECHHIA:
npoBeAicHNEe, HAOMIONEHNEe W ONHMCAHHWE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KaYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcugom Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJACUCTBHE MIHIIEPUHA C
ruapokcuaoM meau(Il)), anbueruoB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wMenu(Il), B3ammonelcTBHE Kpaxmana C HOAOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

PacuétHhrle 3amaun.

Briuncienuss mo ypaBHEHHIO XUMHMUYECKOM peakinuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEaKIMU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJJTHOTO M3 HCXOJHBIX BEIIECTB WU MPOTYKTOB PEAKIIUN).

A3oTrconepxaliye OpraHu4eCKue COCINHEHHUS.

AMUHOKHUCIIOTHI KaK aM(QOTepHbIE OpraHudeckue coenuHeHus. duznueckue
¥ XMMHUYECKHE CBOICTBA aMHUHOKHCIOT (HAa IpHUMepe MIMuuHA). buonormyeckoe
3HaYEHUE aMUHOKHUCIOT. [lenTuepl.

benku kak mNpuUpOAHBIE BBICOKOMOJIEKYIISpHbIE coeauHeHus. llepBuunas,
BTOpUYHAs M TPETUYHas CTPyKTypa OenkoB. XHUMHYECKHE CBOMCTBAa OEJKOB:
TUAPOJIN3, IEHATypalusl, KaYeCTBEHHbIE pEaKI[MU Ha OEJIKU.

OKCHEepUMEHTAIbHBIE METO/bl M3Y4Y€HHUs BEIIECTB M WX MpeBpallleHH:
HaOJI0ZICHUE U OMMCAaHKUE IEMOHCTPAIIMOHHBIX OIBITOB: JIEHAaTypalus OeJNKOB MpHU
HarpeBaHMM, IBETHbIC PEaKIIUU OCJIKOB.

BbicokomMoieKy/IsipHbIe COeTUHEHM S

OCHOBHBIE TIOHATHS XMMHUHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
NIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb IOJUMEPHU3aLNN, CPEAHSS MOJIEKYIsIpHas
macca. OCHOBHBIE METOAbBl CHHTE3a BBICOKOMOJIEKYJISPHBIX COEIMHEHHN —
NOJIMMEPU3ALMS U MOJTUKOHIEHCALIHS.

OKCHEpUMEHTAIBHBIE METO/bl M3YYEHHUs BEIIECTB M HUX MPEBPAILCHHIA:
O3HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB.

MexnpeameTHbIe CBA3U.

Peanuzaius MeXnpeaAMETHBIX CBsI3el MPU U3YYEHUH OPTraHUYECKOW XMMUU B
10 kimacce OCYIIECTBIAETCS 4Yepe3 HCIOJNb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TMOHSATUN, TaK W TMOHSATUH, SBISIOMIUXCS CHUCTEMHBIMHU JUISI OTIACIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.



OO0mme ecTeCTBEHHO-HAYYHbBIE TIOHITHS: SBJICHUE, HAYYHBIN (aKT, THUIOTE3a,
3aKOH, TEOpHsl, aHaU3, CHHTE3, KIacCUUKaIus, IEPUOINIHOCTh, HAOIIOICHNUE,
U3MEpEHHE, IKCTICPUMEHT, MOJICITUPOBaHUE.

dusuka: marepus, DHEpPTrUs, Macca, aTOM, DJJIEKTPOH, MOJIEKYTa,
PHEPTeTHUYECKUIl yPOBEHb, BEHIECTBO, TElI0, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3NYECKUE BETMYMHBI U SUHUIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTtocuHTE3, OMOJIOTMYECKH AaKTHUBHBIC BemecTBa (OCNKH, YIJIEBOIBI, >KHUPHI,
(bepMeHTHI).

I'eorpadus: MuHEpanbl, TOPHBIE MOPOJIBI, MOJE3HbIE WCKOMIAeMbIE, TOILIIUBO,
PECYPCHI.

TexXHOMOTHS: THUIIEBbIE MPOAYKTH, OCHOBBI PAaIMOHAIBLHOTO THUTAHUS,
MOIOIIIHUE CPEJCTBA, TEKAPCTBEHHbIE U KOCMETHUECKHE MpernapaThl, MaTepHallbl U3
UCKYCCTBEHHBIX U CHHTETUYCCKHX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMMUA

Teopernyeckre OCHOBbI XUMUM

XUMHYECKUM dIeMEHT. AToM. Snpo aroMa, HM30TONBI. OJIEKTPOHHAA
o0oJsiouka. DHEpPreTUYecKue ypoBHH, MOMYpPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesieHUsl 3JEKTPOHOB M0 OpOHUTAISIM B aToMax
AIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOH(DUTYpALIHs aTOMOB.

[Iepunonnueckuit 3axkoH u Ileproanueckas cucreMa XUMUYECKHUX DJIEMEHTOB
. . MenneneeBa. CBsi3p nepuoanueckoro 3akoHa u Ilepuoanueckoil cucteMbl
xuMu4decKkux dnemMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHYECKUX OJJIEMEHTOB U
00pa3yeMbIX MMM MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYyINaM W MEPHUOIAM.
3Hau€HNE MEPUOIMUYECKOTO 3aKOHA B PA3BUTHUH HAYKHU.

CrpoeHnue BemecTBa. XHUMHYECKas CBs3b. BUJBbl XMUMHYECKON CBS3U
(KoBaJICHTHAsl HETMOJSIpHAs U TOJspHAs, WOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUs KOBAJICHTHOM XUMHYECKOW CBsI3UM (OOMEHHBIM W JOHOPHO-
aKklenTopHslii). BopoponHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPHULATEIHHOCTb.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBL.

BemiectBa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. THUIIBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKH.

[TonsTne o mucnepcHbIX cucrtemax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1051 BEIECTBA B paCTBOPE.



Knaccudukanusas HeopraHuyeckux coeauHeHuin. HomeHkmartypa
HEOPraHWYEeCKHUX BEHIECTB. [eHeTudyeckas CBsI3b HEOPraHWYECKHUX BEUIECTB,
MIPUHAJICKAINX K PA3JIMYHBIM KJIacCaM.

Xumudeckas peaknus. Kmaccupukanus XUMHUUYECKHX pPEaKIUHA B
HEOPraHUYECKOM M OpPraHUYEeCKOM XMMHHU. 3aKOH COXPaHCHHUSI MAcChl BEIECTB,
3aKOH COXPAHEHMS U MIPEBPAICHUS YHEPTUH TP XUMUYECKUX PEaKIUSIX.

CKopocCTh peakmuu, €€ 3aBUCHMOCTb OT pa3iaudHbIX (akTopoB. OOparumMbie
peakuuu. XuMHYeCKoe paBHoBecue. DakTOphl, BIUSIOIIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnun Jle larense.

DnektponuTuyeckas auccounanusi. CuibHbIE U cradble anekTpoauThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTPAJIbHAS, IIIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIUU.

DKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHUsS] BEUIECTB W MX MPEBPALLCHUMN:
neMoHcTpanus tadnui «Ilepuoandeckast cucrema xuMmuueckux sneMmentoB 1. U.
MeHneneeBay, M3ydeHUE MOJENCH KPHUCTAUIMYECKUX PEIMIETOK, HAONIOICHHE W
OTIMCaHME JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OIBITOB (pa3oKeHHE TIEPOKCHIA
BOJIOpO/ia B IIPUCYTCTBUM KaTau3aTopa, OMPEAEICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI0O YHHUBEPCAJbHOTO HWHIMKATOpA, pPEaKIMW HOHHOTO oOMeHa),
IPOBEACHUE MPAKTUUSCKOW paboThl «BiusHue pa3nmnyHbIX (PakTOpOB Ha CKOPOCTh
XUMHUYECKOU PEAKIIUI.

PacuéTHbie 3amaun.

Pacuérel mo ypaBHEHHSIM XHWMHUYECKHX pEaKUUWA, B TOM YHUCIE
TEPMOXUMHYECKUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM TMOHATHUS «MacCcoBas
JIOJISI BEII[ECTBAY.

Heopranuuyeckass xumust

Hemerannel. Ilonoxenune HemeTamsnoB B Illepumomnyeckon cucreme
xumudeckux snaeMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusznyeckre CBOWCTBA HEMETAIOB. AJUIOTPONHS HEMETaUIOB (Ha mMpUMeEpe
KHCJIOpOJIa, cephl, pocdopa u yrineposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAJUIOB (TaJOT€HOB, CEPhl, a30Ta,
bocdhopa, yriepoma MU KPEMHHSI) U HX COCJAUHEHUH (OKCHUIOB,
KHUCJIOPOJICOICPKAIIUX KUCIIOT, BOAOPOJIHBIX COCTMHEHU ).

[IprMeHeHnEe Ba)KHENIIIMX HEMETAIIIIOB U UX COCTMHEHU .

Meramnsl. [lonoxkenune meramnoB B llepuoamyeckoin cucrtemMe XMMHUYECKHX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIEKTPOHHBIX 000JI0YEK
atoMoB MeTajuioB. OOmue dusnueckre cBoiicTBa mMeTaioB. CrijiaBbl METAJLIOB.
DIEKTPOXUMUYECKUN PSI HATPSKEHU METAJUIOB.

XUMHUYECKUE CBOMCTBA Ba)KHEHIITUX METAJUIOB (HATPHM, Kalui, KaJbIIHi,
MarHui, aJrOMUHUHN, IIUHK, XPOM, JKeJIe30, ME/Ib) U UX COCTUHCHUIA.



OO6mue cnocoObl MoiayyeHuss MeTaioB. IIpruMeHeHne MeTamioB B ObITY U
TEXHHUKE.

DKCIIEpUMEHTAIbHbBICE METOJbl M3YyYEHHUs] BEUIECTB W X MPEBpaALICHUMN:
U3y4YeHHEe KOJUICKIIMU «MeTalljibl M CIUIaBb», 00pa3lloB HEMETANIJIOB, PEIICHUE
AKCIIEpUMEHTAJBHBIX 3ajad, HaOMIOJeHHWE W OINHUCAaHWEe JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHIA ATIOMUHHS C PacTBOpaMu
KHUCJIOT M IIEJI04YeH, KaueCTBEHHbBIEC PEAKIIMU Ha KATHOHBI METAJJIOB).

Pacuérnrblie 3amaun.

Pacuétel maccel BelecTBa Wid 0ObEMa Ta30B MO MU3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYAcCTBYIOIIUX B pPEAaKIMU BEIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUU, €CIU OAHO
13 BEILIECTB UMEET MPUMECH.

XHUMHS H )KU3Hb

Ponb xuMun B 00eCHIEUEHHHM SKOJIOTHYECKOM, IHEPTreTUYECKOW W THUILECBOM
0€30MacCHOCTH, Pa3BUTHH MEIULMHBL. [loHSATHE O HAaydHBIX METOAaX MO3HAHMS
BEIIIECTB U XUMHUUYECKUX PEAKIUM.

[IpencraBnenuss 00 oOOMmMMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO
MOJTYYEHUS BAXKHEHIIINX BEIIECTB.

YemoBek B MHUpPE BEHIECTB W MaTEPUATIOB: BAXKHEUIINE CTPOUTEIbHBIE
MaTe€pHaJibl, KOHCTPYKIIMOHHBIE MAaTE€pHAJIbl, KPACKHU, CTEKJIO, KEepaMHKa,
MaTepUaNIbl ISl SJIEKTPOHUKH, HAHOMATEPUANIbl, OPTraHUYECKHE W MHUHEPAIbHbIC
ya00OpeHus.

XuMHST W 3J0pOBbE YEJIOBEKA: MpPaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBujia 0€30MaCHOTO UCIIOJIb30BaHUSI ITpenaparoB ObITOBON XUMUM B
MMOBCEIHCBHOM KU3HU.

MexnpeamMeTHbIE CBA3U.

Peanuzanus MeXnpeaMEeTHBIX CBsI3ed MPU HU3YYECHUU OOImEH U
HEOpraHu4eckoi XxumMuu B 11 Kilacce OCyIIeCTBIACTCA Yepe3 MCIOIb30BAHUE KaK
O0IMHUX €eCTEeCTBEHHO-HAYYHBIX NOHATHH, TaK W TOHATHUH, SBISIOMIUXCS
CHCTEMHBIMHM 151 OTJEJIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEeHHO-HAyYHbIC IMOHATHS: HAaydHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHaIU3, CUHTE3, KiIacCU(PUKAIMA, MEPUOAUIHOCTH, HAOIIOICHHE,
3KCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHHUE, SIBJICHUE.

®du3uKa: Marepusi, SJHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOIl, PAJUOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHbB, BELIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKHUE BEJIUYMHBI U EAUHUIIBI UX
WU3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opraHusM, 3Kocuctema, Ouocdepa, Makpo- Hu
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpPTraHU3MeE.



['eorpadusi: MuHepasnbl, TOpHbIC MOPOBI, MOJE3HBIC MCKOIMIaeMble, TOTUIMBO,
pecypchl.

TexHosmorus: XUMuU4ecKas MPOMBILIJIEHHOCTb, METaJULyprusi, IPOU3BOACTBO
CTPOUTENBHBIX MAaTE€pHUasIoOB, CEJIbCKOXO3UCTBEHHOE IPOU3BOJCTBO, NUILEBas
MPOMBIIIIEHHOCTh, (apMaleBTUYecKasi MPOMBIIIJIEHHOCTh, MPOU3BOJICTBO
KOCMETHUYECKHUX IPENaparoB, MNPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTe€pUalioB,
AJIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



[INTAHAPYEMBIE PE3VIJIBTATBI OCBOEHHMA [TPOI'PAMMEBEI 110 XUMUWHN
HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3VYJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHHS K pe3ylbTaTaM OCBOCHUS
00yJalmMMUCS TMPOTpaMM CpPEHETO o0Imero oo0pa3oBaHus (JTUYHOCTHBIM,
METalnpeIMEeTHBIM M MpeaMeTHbIM). HaydHo-meTonnyeckoil OCHOBOHM st
pa3pabOTKM TUIAHUPYEMBIX PE3yJAbTaTOB OCBOCHUS MPOTPAMM CPEAHETO OOIIero
00pa30BaHUs SIBISIETCS CUCTEMHO-ACSATEILHOCTHBINA MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JIEATEIIBHOCTHBIM TOAXOJOM B CTPYKTypE
JMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MpEIAMETa «XHUMHS» Ha YPOBHE CPEIHETO
00111ero 00pa3oBaHUs BBIJEICHBI CIICIYIONIUE COCTABISIONINE:

OCO3HAaHME OOYYalOIUMHCS POCCUUCKONW Tpa)KJaHCKONW HWIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTU U CAMOOIIPEAEIEHUIO;

HAJIM4KME MOTUBAIIMU K OOYYCHHUIO;

I[eJICHANPaBIEHHOE PA3BUTHE BHYTPEHHUX YOEXKICHHUM JIMYHOCTH HAa OCHOBE
KITFOYEBBIX [IEHHOCTEN U UCTOPUYECKHUX TPAJAUIINI 0a30BOM HAYKH XUMHH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaronIuxcs pPYKOBOJCTBOBAaThCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKaMHU, MPUCYIIUMH LETOCTHOM
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS PKOJOTUUECKOU KYIbTYPhI U CIIOCOOHOCTH CTABUTH
LEJIU U CTPOUTH )KU3HEHHBIC TIAHBI.

JIngyHOCTHBIE pPE3yJbTaThl OCBOCHHUSI MpeaMeTa «XUMHUs» JIOCTUTalTCsS B
€UHCTBE Yy4YEeOHOW M BOCIUTATEIHLHON JEATEIBHOCTH B COOTBETCTBUHU C
I'YMaHUCTUYECKUMHU, COIIMOKYJIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HeallaMd POCCHICKOrO Tpa)KJaHCKOro oOIecTBa, MPUHSATHIMH B OOIECTBE
HOpMAaMMU U TMpaBUJIaMU TOBEIEHHUS, CHOCOOCTBYWOIIUMHU MpoIeccam
CaMOMNO3HAaHUS, CaMOpPa3BUTUSA U HPABCTBEHHOTO CTAHOBIEHUS JUYHOCTHU
00yJaronuxcs.

JIMYHOCTHBIE pE3yJAbTaThl OCBOEHUS mpeaMeTa «XUMHUS» OTPaKarT
c(hOpMUPOBAHHOCTh OMNBITA IMO3HABATCIIBHOW M TMPAKTHYECCKOW ACSATEIHHOCTH
00y4Jaromuxcsi o peain3aluy NPUHATHIX B OOIIECTBE IIEHHOCTEM, B TOM YHUCIE B
YacTH:

1) rpaskaaHCKOro BOCIMTAHUA:

0CO3HaHMS 00YUYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEM,
YBaKEHUSI K 3aKOHY U TIPABOIIOPSIKY;

NPEACTABIEHNS. O COLMAIbHBIX HOpPMax M TMPABUIAX MEXKINYHOCTHBIX
OTHOILIEHHI B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESITEIbHOCTH IPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUM YUEOHBIX M TO3HABATEJIbHBIX 3ajay, BHITIOJIHECHUU
XUMHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUCOHOU JAESTEIHHOCTH,

2) NaTpUOTHYE€CKOr0 BOCIMTAHUA:

HEHHOCTHOTO OTHOIIEHUS K HUCTOPUYECKOMY M HAyYHOMY HACJEIHIO
OTEUCCTBEHHON XMMUH;

YBaXEHHUSI K TPOILIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTHUECKOTO
NPUMEHEHUSI XUMUHU, OCO3HAHUSI TOTO, YTO JIOCTHXKEHHS HAyKH €CTh PE3yJbTar
JUINTEIbHBIX HaOMIOACHUN, KPOMOTIUBBIX HSKCIEPUMEHTAIbHBIX IMOUCKOB,
MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTUKOB;

WHTEpeca W IIO3HABaTEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEIYIOIIEM
aHaj3e UHQPOPMAIIMU O MEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOMU
XUMUY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO TOBEICHNUS;

CrIOCOOHOCTH OILICHMBATh CUTYaIlUH, CBA3AHHBIC C XUMUYECKUMHU SBICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEJICHHE MU TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE MOCJEACTBUUA 3THUX
MOCTYIIKOB;

4) popMHUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUs IEHHOCTEH 3A0poBOTO U Oe3omacHoro oOpas3a >XKU3HH,
HEO0OXOIMMOCTA OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 37]0POBBIO;

coOnroieHuss MpaBmil O€30MacHOro oOpalieHusi ¢ BeleCTBAaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOU JAEATEIBHOCTH;

NOHMMAaHUS UEHHOCTU MpPaBUJ HHIAUBUIYAIbHOTO M KOJJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIUSX, YTPOKAIONIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUM M HENPUSATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS);

5) TpynoBOro BOCIMTAHMS:

KOMMYHHUKAaTUBHOM KOMMIETEHTHOCTH B Yyue€OHO-UCCIEI0BATEIbCKOM
NEesATeIbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPUYECKOW W APYrUX BHUAAX
NEeSATeIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM MNPAKTHUYECKUX 3aJad
COILIMAJIbHOW HAIPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);



MHTEpECca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3iuyHOro poja, B TOM
YuCJIe Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUHU;

YBaXXEHUS K TPYAY, JIOASIM TPYAA U pe3ylbTraraMm TPYIOBOW AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIAWBUAYAJIbHOW TPACKTOPUU
oOpa3oBanus, Oymymiedl mpodeccun M peanu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00IIecTBa;

6) 3K010rH4eCKOro BOCIIMTAHUS:

9KOJIOTUYECKH II€JIECOO0PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHUKY
CYyILIECTBOBaHMS KM3HU Ha 3€MIIE;

NOHUMaHUSl [I00AJBbHOTO XapakKTepa SKOJOTMYECKUX MpoOJieM, BIUSHHUS
ASKOHOMHUYECKHX MPOLIECCOB Ha COCTOSTHUE IPUPOITHON M COLIUATIBHOM CPEJIbl;

OCO3HAaHMSI HEOOXOIMMOCTH HCHOJIb30BaHUS JOCTHKEHUM XUMHU s
pelIeHus: BOMPOCOB PaIMOHAIIBHOTO TPUPOIOIONIb30BAHMUS;

AKTUBHOTO HENPUATUS [NEUCTBUNA, NPUHOCIIHUX BpEJ OKpPYKarolleu
IPUPOIHON cpefie, YMEHHsS IMPOTHO3UPOBATh HEOJIArONPUSTHBIE HKOJOTUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOrO SKOJIOTHUUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
ONbBITA JEATEIBHOCTU DKOJOTHMYECKOM HANPaBIEHHOCTHU, yMEHHS
PYKOBOJICTBOBATbCSI UMM B IO3HABaTEIbHON, KOMMYHUKATUBHON W COLUAJIBHOU
NPAaKTUKE, CIHOCOOHOCTH M YMEHHUS AKTUBHO HPOTUBOCTOSATH HIAEOJOTHHU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUs cHeuu@UKU XUMHUM KaKk HayKH, OCO3HaHUsA €€ pOoJu B
dbopMUpOBaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
Ipe/ICTaBlIeHUs 00 OKPYKAIOIIEeM MHUPE KaK O €IMHCTBE NMPHUPOJBI U YEJIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEM U pelIeHWU MPOOJIeM COXpaHEHHS
IPUPOJHOTO PABHOBECHS;

yO0exXNEHHOCTH B 0CO0OW 3HAYUMOCTH XUMHUH [JII COBPEMEHHOU
UUMBWIM3ALMK: B €€ TyMaHHCTHYECKOM HAMpaBI€HHOCTH W BaXXHOM pold B
CO3/IaHUU HOBOMW 0a3bl MaTE€pUAIBbHOM KYIBTYPBHI, PEIICHUH TNIOOATBHBIX MPOOIEM
YCTOMYMBOTO PAa3BUTHSI YEJIOBEUYECTBA — CBHIPHEBOM, YHEPTETHUUECKOM, MUILEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUM MEIUILIMHBI, OOECIEUCHUH YCIOBUMN
YCHEIIHOTO TPYZa U SKOJOTNYECKH KOM(OPTHOM HKU3HU KAXK]IOTO YjieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTHU: TOHUMAHUS CYLUIHOCTH METOJ0B
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU HCIOIb30BaTh
NoJTy4aeMble 3HAHMS JJIsl aHAJIM3a U OOBSCHEHUS SBIICHUM OKPY>KaIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHUH, YMEHUS JieJaTh 000CHOBAHHBIE 3aKIIOUYCHUS Ha



OCHOBE Hay4YHBIX (PAKTOB M HUMECIONIUXCS JAaHHBIX C IIEJIBI0 IOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCITOJIb30BaTh XWMUYECKHE 3HAHUS IS
pelIeHus mpooJieM B peallbHBIX )KH3HECHHBIX CUTYAIINAX;

MHTEpECca K MO3HAHUIO U HCCIIE0BATENBCKOM IeITeNIbHOCTH;

FOTOBHOCTU W CIHOCOOHOCTHM K HENpPEepPHIBHOMY OO0pa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSAMH;

WHTEpPECa K OCOOCHHOCTSIM TPyZla B Pa3IMUHBIX cdepax mpodeccruoHaTHLHOMI

NEATEIIbHOCTH.
METAITPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3ybTaTbl OCBOCHUSI YYEOHOTO mpenMera «XuMush» Ha
YPOBHE CpPEeIHET0 00IIero 00pa3oBaHUsl BKIIOUAOT:

3HAYMMble 1151 (GopMHUPOBAHUS MHUPOBO33PEHUA OOydaAIOMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIC) OOIEHAYYHbIE MOHATHS, OTPa’KaroIue
I[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M cHeuuduKy METOJ0B ITO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIICCTBO, SHEPTUs, SIBJICHUEC,
MpoIIeCC, CUCTEMa, HAay4YHBIN (PaKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHsl, UCCIEOBAaHNE, HAOMIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHE);

yHUBEpCaIbHBIC ydeOHBbIC NeHcTBUS (MO3HABATEIbHBIC, KOMMYHUKATHBHBIC,
peryinsaTuBHbIe), obecmneuuBamiue ¢GopMupoBaHue (GYHKIUOHAJIbHOU
TPAaMOTHOCTH U COIIMATBLHON KOMIIETEHIIUU O0YUaOIINXCS,

CNOCOOHOCTh OOYyYaWNIUXCS UCMNOJNb30BaTh OCBOCHHBIE
MEXIUCHUILUIMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M yHUBEpPCAJIbHBbIC yueOHbIE
JIEUCTBUA B MIO3HABATEIILHOW U COLIMAJIBHOM MPAKTUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHHBEPCATbHBIMU
yu4eOHBIMU I1103HABATEJIbHBIMH, KOMMYHHUKATHBHBIMU U PEryJSTHBHBIMU
JNIEUCTBUSIMHA.

OBaajeHne YHUBEPCAJbHBIMM Y4YeOHBIMHU NO3HABATEJIbHBIMHU
JNEeUCTBUSIMMU:

1) 6a3oBble JJOrHYeCcKHe AeiCTBUS:

CaMOCTOSITENbHO (GOpMYyIUPOBATH M AaKTyaJIU3UPOBATH NPOOIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeNeNaTh LeNu JACITEIbHOCTH, 3ajlaBasi MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MOCTABICHHBIMU LIETISAMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWU MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKHU TMOHSTHH M YCTaHABIMBAaTh MX B3aUMOCBS3b,
WCIIOJIH30BaTh COOTBETCTBYIOIINE MOHATHUSA JIJIsI OOBSICHEHUS OTACIBbHBIX (PAKTOB U
SIBIICHU;



BBIOMpATh OCHOBAaHUSA W KPUTEPUU JUIS KIacCU(MDUKAIIMKA BEIICCTB H
XUMUYCCKHUX PEaAKIINN;

yCTaHABJIMBATh MNPUUYUHHO-CICACTBEHHBIE CBSI3U MEXKIY H3yYaeMBbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE pacCyX IeHUs (MHIAYKTHUBHBIC, JEAYKTUBHBIC, IIO
aQHAJIOTMH), BBISBIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUYHUS B pPacCMaTPHUBAEMbIX
SIBICHUSAX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOIIECCE MO3HAHMSI, UCTIOIb3yeMbIC B XUMHUH CHMBOJINYECKHE
(3HAKOBBIC) MOJIEIH, TPEOOPA30BHIBATH MOJICTBHBIC TIPEICTABIICHUS — XUMUYECCKHM
3HaK (CHMBOJI) DJIEMEHTA, XUMUUYECcKas popMylia, ypaBHECHUE XUMUYECKON peakIuu
— TIpU PEIICHUHM Y4YEOHBIX TMO3HABATEIBHBIX W MPAKTHUYCCKUX 3aJad, MPUMEHSTH
Ha3BaHHBIC MOJCIIbHBIC MPEACTABICHHS IS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
W3yYaeMbIX BEIICCTB U XMMUYECCKUX PEAKITHN.

2) 0a3oBbIe UCCIeA0BaTEILCKUE TeHCTBUA:

BJIAJICTh OCHOBAaMHM METOJOB HAYYHOTO TO3HAHHS BEHIECTB M XUMHYECKHUX
peakuuii;

bopMyIMpPOBaTh IEU U 33J1a9¥ UCCIICIOBAHUSI, UCIIOIh30BaTh TTOCTABIICHHBIC
U CaMOCTOSTEIIbHO C(OpMyIHpOBaHHBIE BOIMPOCH B KadeCTBe MHCTPYMEHTA
MIO3HAHUS U OCHOBBHI JUISI (POPMHPOBAHMS THIIOTE3bI IO MPOBEPKE MPABMIHLHOCTH
BBICKa3bIBAEMBIX CYKJICHHIA,

BJIAJICTh HABBIKAMH CaMOCTOSTEILHOTO TIJIAHUPOBAHHUS W TPOBEIACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOJIONATh 3a XOIOM
mporiecca, CaMOCTOATENIBHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMyaupoBaTh
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTaTOB MCCIICIOBAHMUS,
COCTaBJISITh 000CHOBaHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOM MCCIENOBATEIbCKOW U TMPOEKTHOM
JEATeIbHOCTH, TPOSBIISITH CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSTEIIBHOMY
MOMCKY METOJIOB pEIIeHUS MPAKTHUUYECKUX 3a7ad, MPUMEHEHHIO pPa3IMYHBIX
METOJIOB ITO3HAHUS.

3) pa6ora ¢ ungopmaumeii:

OPUCHTHUPOBATHCSA B PA3JIUYHBIX HCTOYHHKAX HHGOpManuu (HAY4IHO-
moMyJsipHAs JUTEparypa XHUMHYECKOTO COACp)KaHUsS, CIPaBOYHBIC TOCOOUS,
pecypcsl HTepHeTa), aHaIM3UpOBaTh WH(OPMALIMIO PA3TUYHBIX BHAOB U (HopM
NpeaCTAaBICHUSN, KPUTHUECKHU OICHHBATH €€ JOCTOBEPHOCTHh H
HEMPOTHBOPEUNBOCTb;

(GhopMyITUpPOBaTh 3aMpPOChl M MPUMEHSITh Pa3JIMYHBIC METOABI MPH TIOUCKE H
oTbope wuHPOpMAINMU, HEOOXOJAUMOW JJIsI BBIMMOJHCHHUS YUYCOHBIX 3ajad
OTPEIeIEHHOTO THTIA;

pUOOpeTaTh OMBIT HCMOJAb30BaHUS HWH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IUYHBIX IOUCKOBBIX CUCTEM;



CaMOCTOSITENLHO BHIOMPATh ONTUMAIbHYI (QOpMYy MpenCTaBICHHS
uHpopmaluu (Cxembl, rpaduKu, IMarpaMMbl, TAOIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAay4yHbIH S3BIK B KauyecTBE CpeACTBa Ipu padbore ¢
XUMHUUYECKON HHpoOpManue: MpPUMEHATh MeEXIpeaMeTHble ((u3znueckue u
MaTeMaTU4eCKue) 3HaKU U CUMBOJIBI, (DOpMYIIbl, aO0OpeBUATYpPbl, HOMEHKIIATYPY;

UCIIONb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHUE CpPEACTBa
HaIJISTHOCTH.

OsJaieHUe YHUBEPCAJbHBIMA KOMMYHUKATHBHBIMHM 1€l CTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaEMOU TEMBbI B XOJ€ IUaora W/Wuiu
IUCKYCCHUHU, BBICKa3blBaTh HJEU, (POPMyIHpPOBATH CBOWU MPEIIOKEHHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOW 3a/1auu;

BBICTYNIaTh C TMPE3CHTalMed pe3ylbTaToOB IO3HABATEIBHON NEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITENTFHO UM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITOIHEHUHU
XUMHYECKOTO SKCIEPUMEHTa, TPAKTHUECKOW paboOThl MO0 MCCIIEOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, PEAIM3alUNA y4eOHOro MpoeKTa U (HOpMYyIUpOBaTh BBIBOJBI
[0 pe3yibTaTaM IPOBEAEHHBIX HCCIENOBAaHUM MyTEM COINIACOBAHMS MO3ULMUN B
xo7ie 00CYXX/IeHUSI 1 0OMEHA MHCHHUSIMH.

OsJaiecHUe YHUBEPCAJIbHBIMHU PeryJIsTUBHbIMM JeHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYIIECTBISATh CBOIO I103HABATEIIbHYIO
JeSITeNIbHOCTh, Ompenensist e€ Lead M 3aJadyd, KOHTPOJIUPOBaTb M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh IMpeAjiaraeMblii ajiropuT™M JAEHCTBHI TpHU
BBITIOJIHEHUU Y4YeOHBIX W HCCIENOBAaTEeNbCKUX 3a7ad, BbIOMpaTh Hauboree
3¢ }eKTUBHBIIN crnocod MX peleHus C y4E€TOM NOJNYyYEeHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AESATENIHHOCTH Ha OCHOBE CaMOAHAJM3a
U CaMOOLICHKHU.

HHPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUSI»
OTpaXaroT:

chOpMHUPOBAHHOCTh NPEACTABICHUN O XUMHUUYECKOW COCTaBISIOMIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUU B TIO3HAHUM SIBICHUI
npupoasl, B (GOPMUPOBAHUU MBIIIJIIEHUS U KYJbTYPhl JHUYHOCTHU, €€
(GYHKIIMOHAIBHOU TPAaMOTHOCTH, HEOOXOAUMOM JIJISl PEIICHHS TPAKTUYECKUX 3a/1a4
U DKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO M MPUPOTHOM

cpene;



BJIaJCHUE CHUCTEMOW XHUMHUUECKHUX 3HAHHUM, KOTOpas BKJIYAET:
OCHOBOTOJIAraromue TMOHATUS (XUMHUYECKUNA JJIEMEHT, aToOM, OJJICKTPOHHas
000J109Ka aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas dopmyna (pa3BépHyTas U COKpaIl€HHAs), MOJb, MOJSpHAas
Macca, MOJSApHBIH 00BEM, YIIEpOAHBIM CKeleT, (YHKIMOHAJIbHAS TpyIINa,
pauKal, U30MEepHs, U30MEPbl, TOMOJIOTUUECKHUI PsiJl, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KUCJIOPOJ, M a30TCOJIEpIKAIME COCIUHEHHUS, MOHOMEpP, MOJMMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUHM U 3aKOHBI (TEOpPUS CTPOCHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MAacChl BEIECTB);
3aKOHOMEPHOCTHU, CUMBOJUYECKUN S3bIK XUMUM, MHUPOBO33PEHUYECKUE 3HAHMUS,
JeXanue B OCHOBE IMOHMMAaHUs MPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
SIBJICHUHM, (PAKTOIIOTMYECKUE CBEICHUS O CBOWMCTBaX, COCTaBe, MOJYYCHUU W
0€30MacHOM HCIIOJIb30BAaHUM BAKHEUIIUX OpPraHUYECKUX BEHIECTB B OBITY U
MPAKTUYECKOM JIeSITEIIbHOCTH YEJIOBEKA;

c(hopMHUPOBAHHOCTh YMEHHU BBISBIATH XapaKTepHbIE TPU3HAKU TIOHATHM,
YCTaHABIIMBAaTh UX B3aMMOCBS3b, WCMOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS MPU
ONMCAaHWU COCTaBa, CTPOCHUS U MPEBPAICHUN OpraHMYECKUX COCTMHEHU;

c(hopMHUPOBAHHOCTh YMEHHUH HCIIONBH30BaTh XUMHUYCCKYIO CHMBOJIMKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn OpraHWYECKHX BEIIECTB W YypPaBHCHHH XUMUYECKHX PpEaKIHH,
W3rOTaBIMBATh MOJIEIM MOJIEKYJI OpPraHMYE€CKHUX BEHIECTB JUISl WIUTIOCTPAIIMU HX
XUMUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUSI;

c(hopMHUPOBAHHOCTh YMEHUM YCTaHABIMUBATh MPUHAJICKHOCTh H3YYEHHBIX
OPraHUYECKUX BEIIECTB MO HMX COCTABYy U CTPOCHUIO K OMNpeNeiEHHOMY Kiaccy/
rpyIne coeAuHEHUN (YIIIeBOJOPOABI, KUCIOPOJ U a30TCOAEPIKAIINE COCAUHEHUS,
BBICOKOMOJIEKYJISIPHBIC COCMHEHHS), JaBaTh UM Ha3BaHUs IO CHUCTEMaTHYECKOU
Homenkiarype (IUPAC), a Takyke nMpuBOAUTH TPUBHAIBHBIC Ha3BaHUS OT/ACIIBHBIX
OpraHUYECKUX BEIIECTB (ITUJICH, IPOIMIICH, alleTHUIICH, STHJICHIJIMKOJIb, TITUIEPHUH,
dbenon, hopmMaapaeru, aleTalbJAeTH]l, MypaBbUHAs KUCJIOTA, YKCyCHAs KHUCIIOTA,
OJICMHOBAs KHCJIOTA, CTCApUHOBAs KHUCJIOTa, IJIIOK03a, (pyKTO3a, Kpaxmal,
1EJITI0J103a, TIIUIIHH);

chopMHpPOBAaHHOCTH YMEHUS ONPEACNIATh BHUIBl XHUMHUYECKOW CBSI3U B
OpraHUYECKUX COCAUHEHUSIX (OIMHAPHBIE U KPATHBIE);

c(hopMHPOBAaHHOCTH YMEHHUSI TPUMEHSTH IMOJOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytiepoBa 115t 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB,;

chOpMHUPOBAHHOCTh, YMEHHM XapaKTepH30BaTh COCTaB, CTPOCHUE,
dbu3uYeckue M XMMHUYECKHE CBOMCTBA TUIMHUYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, 9TaH, ATHJIEH, MPOIWJIEH, alleTHJICH,
oyramuen-1,3, metunOyraaueH-1,3, OeH30J, METAHOJ, ATAaHOJ, STHJICHIJIMKOb,



JIMIEPUH, (PEHOJ, aleTanbAeruil, MypaBbUHAs M YKCYCHasi KHCIIOTBI, IJIHOKO3a,
Kpaxma, IeJUII0103a, aMUHOYKCYCHAsl KUCIIOTA), WITIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOUIMX XMMHUYECKUX PEaKIHi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyiT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKT€PU30BaTh UCTOUYHUKH YTIEBOAOPOIHOTO
ChIpbs (He(Th, MPUPOHBINA Ta3, YToJib), CIOCOOBI UX MEePePabOTKU U MPAKTUIECKOE
IpUMEHEHHUE TPOyKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUW MPOBOAUTH BBIUHUCICHUA IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOIMYECTBA HMCXOIHOTO BEIIECTBA WM MPOAYKTa
peakuu 1O H3BECTHBIM Macce, O0bEMY, KOJMYECTBY OJHOIO U3 HMCXOJHBIX
BELIECTB UJIM POAYKTOB PEAKIINH);

c(hopMUpPOBAHHOCT, YMEHUW BIAJETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/IaxX HAayYHOTO MO3HAHUS, UCIONb3YEeMbIX B XUMHUH MPH M3YYCHHH BEUIECTB U
XUMUYECKUX SIBICHUH (HaOI0eHe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUA JUIsl TPUHATHUS pEHICHUN B
KOHKPETHBIX XHU3HEHHBIX CUTYyallUAX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOpMUPOBAaHHOCTh YMEHUH COOJIIOAATH MPaBUJIa MOJIb30BaHUS XUMUYECKON
nocylnol W JabopaTopHbIM OOOpPYIOBAHHEM, a TaKXKe MpaBuia OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHSMHU IO BBINOJHEHUIO JaOOPaTOPHBIX
XUMHUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTP YMEHHUHM IUTAHUPOBATH M BBIMIONHATH XUMHUUYECKUU
AKCIIEPUMEHT (MPEBPAILLEHUS OPraHUYECKUX BEILIECTB MPU HarpeBaHUM, MOTYYEHUE
STUJIEHA M HW3YYEHHUE €ro CBOICTB, KAau€CTBEHHbIE pPEAKIMH OPraHUYEeCKHX
BELIECTB, JeHATypalusi OENKOB NpH HArpeBaHUM, I[BETHbIE pPEaKIMU OEIKOB) B
COOTBETCTBUU C MpaBUJaMU TEXHUKU O€30MaCHOCTH MpU OOpalIeHUU C
BEIIECTBAMU M JA0OpaTOpHbIM OOOPYIOBAaHHMEM, MPEACTABIATh PE3yIbTaThI
XUMHUYECKOTO0 HKCIEpUMEHTa B (opme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTAaTOB;

c(hOpMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAJIU3UPOBATH XHMHUYECKYIO
uH(popMaLMIO, MOTyYaeMyl H3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOM
uHpopmaiuu, UHTEpHET U APyTUX);

chOpMUPOBAHHOCTh, YMEHHUH coOOdI0AaTh TpaBuUJia J3KOJOTUYECKHU
1enecoo0pa3Horo MOBEACHUS B OBITY M TPYAOBOW JAESITENBHOCTH B LEJAX
COXPAHEHHUs] CBOETrO 3/I0POBbSi M OKPY’KAIOIIEW MPUPOTHON Cpellbl, OCO3HABaTh
OMAaCHOCTb BO3JICUCTBHS HA KUBbIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BelIeCTB, MoHUMas cMbica mnokaszarens [IJIK, moscusaTe Ha mpumepax crnocoObl
YMEHBIIECHUS W MPENOTBpalleHUs] MX BPEAHOTO BO3JECUCTBUS Ha OPraHu3M
YeJI0BEKa,



JUIs O0yYaroIIMXCs ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI: YMEHHE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAaX ITO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUI;

JUISL CIENBIX M CIa0OBUASIIMX OOYy4YalIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins nms 3ammcu XuMUYEeCKHX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTarhl OCBOEHUs Kypca «OOmass v HeopraHuyeckas
XUMUSD» OTPAXKaroT:

chOpMUPOBAHHOCTh MPEACTABICHUN: O XHUMUYECKOH COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpA, POJA XHUMHUH B TIO3HAHUU SBJICHUH
npupoabl, B (GOPMUPOBAHUU MBIIIJIIEHUS U KYJbTYPhl JHUYHOCTHU, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOM JIJISl PEIICHHS TPAKTUYECKUX 3a/1a4
U DKOJOTHYECKU OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpene;

BJIaJICHUE CHUCTEMOM XHMHYECKUX 3HAHUU, KOTOpas BKJIKYAET:
OCHOBOIIOJIATAIONINE TOHATHUS (XMMHUYECKUH DIIEMEHT, aToM, HW30TOom, S-, p-, d-
DIIGKTPOHHBIE OpOWTANM aTOMOB, HWOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCJIEHUS, XUMUYECKasl CBA3b
(KOoBaJICHTHAs, IOHHAs, METAJNTMYECKAs, BOJOPOAHAS ), KpUCTANIMUECKasl PEIIETKA,
TUNBl XUMHUUYECKHUX PEAKIUN, PACTBOP, SJIEKTPOJUTHI, HEIIEKTPOJUTHI,
ANEKTPOJIMTAYECKAs JUCCOLMAIMSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM pEakKIMi, XUMHUUYECKOE€ pPABHOBECHE); TEOPUU M 3aKOHBI (TEeOpus
AJIEKTPOJIMTUYECKON aucconuanuu, nepuonnyeckun 3axkoH JI. M. Menpgeneesa,
3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUs U IPEBPALLECHUS DHEPTUU
Py XUMUYECKHX DPEaKlUiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHMS, JICKAIIME B OCHOBE ITIOHUMAaHUS IMPUUYUHHOCTU HU
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (DAKTOIOTHYECKHE CBEIEHHS O CBOWCTBAX,
COCTaBe, MOTYYEHUU U 0€30TaCHOM MCTIOJIB30BaHUN BAKHEHIIINX HEOPTaHUIECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JAEATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHBIC MPU3HAKUA TOHITHH,
YCTAHABIIMBATh WX B3aUMOCBS3b, WCHOJIB30BATh COOTBETCTBYIOIIUE MOHATHUS IMPHU
ONMCAaHWUU HEOPraHMYECKUX BEIIECTB U UX MPEBPAIICHUM;

c(hopMUPOBAHHOCTh YMEHHUH HCIIOIB30BaTh XUMHUUYECKYIO CHUMBOJIMKY IS
cocTaBieHUuss (OpMya BELIECTB U YpPaBHEHUM XUMHYECKHX pEaKIUid,
cuctemarnueckytro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHbli ras, yIJIEKUCIBbIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAILIEHAS U3BECTD, INTHEBAS COAA, MUPUT U IPYTHE);



c(hOpMHUPOBAHHOCTh YMEHUI OIMPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX AJIIEMEHTOB B COEAMHEHHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU
CBs3M (KOBaJICHTHAsl, MOHHAsI, METa/NIMYeCKasi, BOJOPOAHAS) B COCAUHEHUSX, TUI
KPUCTAJUTMUECKON PEmIETKM KOHKPETHOTO BEHIECTBAa (aTOMHAs, MOJEKYJsSpHas,
WOHHAs, METAJNTNYECKast ), XapaKTep Cpeibl B BOIHBIX PACTBOPAX HEOPraHMYECKUX
COCJIMHCHUH;

chopMUPOBAHHOCTh, yYMEHUW yCTaHABJIMBATH MPUHANIEKHOCTH
HEOPraHUYECKHUX BEIIECTB MO HMX COCTaBy K ONpEACNEHHOMY KIAcCy/Tpymie
COEIMHEHHH (MPOCThIE BEHIECTBA — METAJUIbl U HEMETAJIbI, OKCUIbI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE THJIPOKCHU/IbI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUIN PACKPBIBATh CMBICI MEPUOJUYECKOro 3aKkoHa /1.
N. MenpeneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hopMHUPOBAaHHOCTh YMEHHUW XapaKTepH30BaTh SJIEKTPOHHOE CTPOEHUE
aTOMOB XHUMHYECKHX »dJeMeHTOB 1-4 mnepuonoB Ilepmoamyeckoil cuCTEMBI
xumudeckux anemeHtoB JI. VM. MenneneeBa, ucnoib3ysi MOHSATHS «s-, p-, d-
DIEKTPOHHBIE OpOUTANUY», «IHEPTrEeTUUYECKHUE YPOBHHU», OOBICHATH
3aKOHOMEPHOCTH MU3MEHEHHs CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCIUHEHUN
0 nepuojam u rpymnmnam llepuoanyeckon cucteMbl XUMUYECKUX d1eMeHTOB 1. U.
Menneneena;

cpOpMUPOBAHHOCTh YMEHUHW XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHUUYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB pAa3JUYHBIX KJIACCOB,
MOATBEPKIAaTh CYIIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXKIY HEOPTaHUYECKUMU
BELIECTBAMH C [TOMOILBIO YPABHEHUI COOTBETCTBYIOIUX XUMHUUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(DUIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3MYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pPEArupyrolIUX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEIEeHEW OKUCIIEHHUS JIEMEHTOB, 0OpaTUMOCTH
peaKIny, y4acTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHMI COCTABJISATh YPaBHEHUS PEAKUIUN pPA3THUHBIX
THUIIOB, TOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEAKIMil HOHHOTO OOMEHa, yUYUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UIYT 10 KOHIA;

chopMHPOBAHHOCTh YMEHUM NTPOBOAUTH PEAKIMU, MOATBEPKIAIOIINE
KAa4ECTBEHHBI COCTAB PA3JIMYHBIX HEOPraHWYECKHX BEIIECTB, PACINO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOpMUPOBAHHOCTh YMEHHUU pPACKpPBIBATH CYUIHOCTh OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKIMI MOCPEICTBOM COCTABIEHHUS 3JIEKTPOHHOIO OajaHca
ATUX PEAKLINM;



c(hOpMHUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKOU
peakuuu OT pa3INYHbIX (DAKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO paBHOBECHS
B 3aBHCHMOCTH OT BHEIIHero Bo3aelctus (nmpunuui Jle [larense);

Cc(hOPpMUPOBAHHOCTh YMEHUM XapaKTE€pU30BaTh XHWMHUECKHE IPOLECCHI,
JeKallie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHUS] CEPHOM KUCJIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIMMUX HAYYHBIX NPUHIUINAX U
HKOJIOTMUYECKHUX MPobieMax XMMHUECKOTo MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOIUTH BBIUUCICHHUS C HCIOJIb30BAHUEM
NOHATHS «MaccoBasi J0Js BEIIeCTBa B PacTBOpE», OObEMHBIX OTHOIICHHUN Ta30B
IpU XUMHUYECKUX PEAKIHAX, MAacChl BEIIECTBA WM 00BbEMaA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO M3 YUYaCTBYIOIIUX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakind Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEIIECTB, MPEBPAILICHUS M COXPAHCHHSI SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUH COONIOAATH MPaBHIIA TIOJIH30BAHUS XUMUYECKOU
nocyo MU 1abOpaToOpHBIM OOOPYIOBaHMEM, a TAKXKE MpaBUia OOpPALEHUS C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBINOJHEHUIO JaOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUM IUIAHUPOBATH M BBINOJHATH XUMHUUYECKUN
IKCIIEPUMEHT (Pa3JIoKEHUE MEpPOKCHIa BOIOPOJa B IMPUCYTCTBUHM KaTalu3aropa,
ONpeJleIeHHe CpeaAbl PacTBOPOB BEIIECTB C IMOMOIIBIO YHHBEPCAJIBHOTO
WHIMKATOpa, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pEakivy,
peak MOHHOrO OOMEHA, Ka4eCTBEHHbBIE peakUWu Ha cyib(par-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHUS, PEUICHHE SKCIIEPUMEHTANBHBIX 33134 T10
Temam «Metamie» U «HemeTamne») B COOTBETCTBHHM C TpaBWJIAMH TEXHUKU
0€30MacHOCTH MpHU OOpAIICHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 00OpYIOBAHUEM,
OPEACTABIATh PE3yJbTaTbl XUMHYECKOTO HKCIEpUMEHTa B (opMmMe 3amnucu
YPaBHEHUN COOTBETCTBYIOUIMX pPEAKLUN U (HOPMYyIUpOBaTh BHIBOJBI HA OCHOBE
3TUX PE3YyNbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHUH KPUTUUECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uH(popMaLMIO, MOIYyYaeMyl H3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOM
KOMMYHHKaIu, UHTEpHET U IpyTrHuXx);

chOpMUPOBAHHOCTh YMEHHUH coONIOAaTh MNpaBuUJia 3KOJOTUYECKHU
1enecoo0pa3Horo NOBEACHUS B OBITY M TPYAOBOW JAESITENBHOCTH B LEJAX
COXpaHEHUs] CBOETO 370POBbSI M OKpY’KAIOLIEH NPUPOJHOU Cpenbl, 0CO3HABAThH
OTMaCHOCTH BO3ACHCTBHSI Ha )KMBBIE OPTaHU3MBI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, moscHATP Ha mpuUMepax CIOcOObl YMEHBIICHUS U
NIPEOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTAaHU3M UEJIOBEKa;

U1 00yYaromMXcsl ¢ OIPAaHUYEHHBIMH BO3MOYKHOCTSIMM 37I0POBbSI: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEILECTB U
XUMHUYECKHUX SIBJICHUI;



U1 CIIeNBbIX M CIa0OBUASIIMX OOy4YaloIIUMXCs: YMEHUE HCIOJIb30BaTh
penbedHO-TOoUeUHYI0 cucTeMmy obOo3HaueHuit JI. Bpaitnst i 3anucyu XUMUYECKUX

dbopmyit.



TEMATHYECKOE IIVTAHUPOBAHHE (1 uac)
10 KJIACC

KoJsnuecTrBo 4acos

N HaumeHnoBanue
° Kontpoa
pa3aesioB U TeM Beer p
n/n bLHbIE
MPOrpamMmmbl 0

padoThI

MpaxkTn
YecKue
padoThI

Pa3znen 1. TeopeTnueckne 0OCHOBBI OPraHUYeCKO XUMUM

[Ipenmer
OpraHUYEeCKON XUMHUH.
11 Teopus cTpoenus 3
' OpraHUYeCKHUX
coenuHeHut A. M.

bymieposa

Hroro no pazneny 3

Paznes 2. YruieBogopoasbl

[Ipenenbubie
2.1 YIJIEBOAOPOABI — 2
aJIKaHbI
HenpenenbHbie
TJIEBOIOPO/IBI:
22 7 P 6

AJIKCHBI, aJIKaAUCHBI,

AJIKUHBI

JIEKTPOHHBIE
(undgposbie)
o0pa3oBare/ibHbIE

pecypchbl

http://him.1september.ru
Ennnasg xomnexus
HOP: ITpenmeTHas
KOJICKIUS « X MM
http://school-
collection.edu.ru/
collection/chemistry
EcrecTtBeHHO-Hay4YHBIE
SKCIIEPUMEHTBI: XUMHSL.
Konneximus
Poccuiickoro
0011800pa30BaTEIHLHOTO
rnopraa

https://resh.edu.ru/ -
Poccuiickas
NIEKTPOHHAsS LIKOJIA
www.hemi.nsu.ru —
«OCHOBBI

xumun» (MHTepHeT-

y4eOHUK)

https://resh.edu.ru/ -
Poccuiickas

QJICKTPOHHAs IIKOJIa



Apomarnueckue
23 2
YIJIEBOJOPOABI

[IpuponHbie HCTOYHUKU

2.4 YIJIEBOAOPOAOB U UX 3 1
nepepaboTka
Hroro no pazneny 13

Paznea 3. Kuciiopoaconepskanue opranndeckue coeJuHEeHUst

3.1 Cnuptsl. denon 3
AJbJIETUIBI.
3.2 KapGoHOBBIE KHCIIOTHI. 7 1

CrnoxHble 3pHUpHI

3.3 YrneBoabl 3 1

Hroro no pazneny 13

Pa3gen 4. A3orconep:kamme Oprann4ecKue coeMHeHUs

AMUHEBL.
4.1 3
AMHHOKUCIIOTEL. benku

Hroro no pazneny 3

Pasnen S. BeicokoMOJIEKYJISIDHBIE COEIMHEHUSA

www.hemi.nsu.ru —
«OCHOBBI
xumum» (MHTepHeT-

y4eOHUK)

https://resh.edu.ru/ -
Poccuiickas

QJICKTPOHHAA IIKOJIa

https://resh.edu.ru/ -
Poccuiickas

OJICKTPOHHAas MIIKOJIa

www.hemi.nsu.ru —
«OCHOBBI
xumun» (MaTEpHET-

y4€OHHK)

https://resh.edu.ru/ -
Poccuiickas

QJICKTPOHHAA HIKOJIa

https://resh.edu.ru/ -
Poccuiickas
ANIEKTPOHHAS LIKOJIa
www.hemi.nsu.ru —
«OCHOBBI

xumun» (MaTEpHET-

y4eOHUK)



[Inmactmaccel. Kayuyku.

5.1
Bosoxkna

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME

34

https://resh.edu.ru/ -
Poccwuiickas
JJIEKTPOHHAS [ITKOJIA
www.hemi.nsu.ru —
«OCHOBEBI

xumuny» (MuTepuer-

y4eOHHUK)



11 KJIACC (1 gac)



KosmmuecTBo yacos DJIEKTPOHHBIE

Ne HaumenoBanue pa3aesio Kontpon Ilpakrnu (un¢possie)
n/n U TeM NMpPOorpamMmbl Bceero BHBIE ecKHe oOpa3oBareJib
padoThI padoTbI HbIC PECYPChbI

Pasznes 1. TeopeTnueckue 0CHOBbI XMMHUM

CrpoeHue aToMOB.
[Iepuonuueckuii 3aK0H U

1.1 [lepnoanueckast cucrema 3
XUMHYECKHUX 3JIeMeHTOB JI.

H. Menneneena

12 Crpoenue BelecTna. 4
' MHoroo0pasue BelecTB

1.3 XUMHUYECKUE PEAKIIUHI 6

Hroro no pazneny 13

Pa3gen 2. Heoprannueckass XumMus

2.1 MeTtanibl 6

2.2 Hewmeramnel 9

23 CBs3b HCOPTraHNYCCKHUX U

OpTraHUYCCKHX BCUICCTB

https://
resh.edu.ru/ -
Poccuiickas
AIICKTPOHHAS

IIKOJIa

www.hemi.nsu.r
u — «OCHOBBI
xumum» (MaTEp

HET-y4eOHUK)

https://
resh.edu.ru/ -
Poccuiickas
AJIIEKTPOHHAS
IIKOJIa

https://
resh.edu.ru/ -
Poccuiickas
AJIEKTPOHHAS

IIKOJIa

www.hemi.nsu.r
u — «OCHOBEI
xumum» (Mutep

HEeT-y4eOHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS
IIKOJIA



Hroro no pazneny

Pa3gen 3. XumMus M JKU3Hb

3.1 XUMHS U KU3Hb

Hroro no paszneny

OBILEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

17

34

https://
resh.edu.ru/ -
Poccuiickas
AJIICKTPOHHAS
IIKOJIa
www.hemi.nsu.
ru — «OCHOBEI
xumumn» (Murte

pHET-y4eOHUK)



TEMATHYECKOE IINTAHUPOBAHME (2 4aca)

10 KJIACC

Nen/  HaummeHoBaHHUe pa3/ie/ioB H

I TEM NPOrpaMmal

Paznen 1. Beenenmne (2)

1. BBenenune

KosmuyecTBO 4acoB

Be
ero

KonTpoa
bHbIE

padoThI

paxkTn
YecKue
padoThI

Pasznes 2. Teopusi cTpoeHusi OPraHUuYeCKUX coequHeHUuH (5 4)

JJIeKTPOHHbIE
(uu¢posbIe)
o0pa3oBarTe/ibHbI
e pecypchl

bubanoreka [IOK

https://
m.edsoo.ru/

7f41837¢

2.

5

Pa3nen 3. Kucjioponoconep:kaimme opraHnyecKue coeIMHEHUs M HX HAXOXK/IEHHE B

KUBOH npupozne (19 4)

Uroro no pazneny

Pasznes 5. A3orcoaep:kammue
OpPraHuYecKue COeMHeHUs U UX

HaXoKIeHHue B KuBO nmpupoae (9 4)

Pasnen 6. UckyccTBeHHBbIE H
CHHTETHYECKHE OPraHnYecKHue
coequHeHus (6 9)

Pa3nen 7 buojornuyeckn akTuBHEIE
opraHuveckue BemiecTna (5 )

19

19

bubmuoreka [IOK

https://
m.edsoo.ru/

7f41837¢

bubmoreka [IOK

https://
m.edsoo.ru/

7f41837¢

bubmuoreka [IOK

https://
m.edsoo.ru/

7f41837¢



OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68



IHOYPOYHOE IIVTIAHUPOBAHMHE (1 yac)

10 KITIACC
KosnvecTBo yacoB
N Jlara
¢ Kontpoan IIpakTn
Tema ypoxa Bce P P u3y4
n/n bHbIE uecKkue
ro eHUsA
padoThbI padoThbI
IIpeamer opranndeckou 1-7.0
1 XHAMUH, €€ BO3SHUKHOBEHHE, 1 9
pa3BUTHUE U 3HAYCHHE
Teopust cTpoeHus
5 OPraHUYeCKUX COCTUHEHUIN i 8-14.
A. M. bytneposa, eé 09
OCHOBHBIE MOJIOKEHUS
[IpeacraBnenue o
KIaccupuKauu
OpPraHUYECKHUX BEIIECTB.
15-21
3 Homenkunarypa 1 09

(cucremarnueckas) u
TPUBHUAJIBLHBIC HA3BAHUA

OpraHN4YC€CKUX BCHICCTB

DJIEKTPOHH
ble
ungposbie
oOpa3oBare

JIbHBIE
pecypchbl

BupryanbHa
S
Xumuuecka
st IIkoma

http://him-
school.ru

http://
school-

sector.relarn
.ru/nsm/
XnuMus a1
BCEX:
WJUTFOCTPHP
OBaHHEBIE
MaTepHaIbl
10 O0IIIE,
OpraHUYecK
ou u
HEOpraHuye

CKOU XUMHUH

Bupryanbna
a
XuMHuuecka
1 [lxona

http://him-
school.ru



AJIKaHBI: COCTaB U

CTPOEHUE, TOMOJIOTHYECKHI

paa

Mertaun u 3TaH —

MIPOCTEMNIINE

IpeacCTaBUTCIIU aJIKaHOB

AJIKEHBI; COCTaB U

CTpoeHHe,CBOﬁCTBa

22-28
.09

29.09
-5.10

6-12.
10

http://
school-

sector.relarn
.ru/nsm/
XuMus nias
BCEX:
WJUTIOCTPUP
OBaHHbLIC
Marepuabl
10 O0IIEH,
OpraHu4ecK
oh u
HEOopraHuye

CKOM XUMHUHU

Bupryansna
i
Xumudaecka
s IIIxona

http://him-
school.ru

http://
school-

sector.relarn
ru/nsm/
XuMus nis
BCEX:
WJLTIOCTPUP
OBaHHBIE
MaTepHaIbl
10 OOIIIEH,
OpraHHYeCcK
oM u
HEOpraHu4e

CKOM XUMHUN



10

11

12

13

DTWIEH U TPONUIIEH —
MIPOCTEHIINE

IpeacTaBUTCIIU aJIKCHOB

[TpakTuueckas padora Ne 1.

«ITomyuenue sTuneHa u

HU3YyUCHHUC €TO CBOMCTBY

Anxanuensl. byraguen-1,3
u MeTuiOyTtaaues-1,3.
[Tomyuyenune
CUHTETUUYECKOTO KaydyKa U

PEe3UHBI

AJIKMHBI: COCTaB U
OCOOEHHOCTHU CTPOEHHUS,
TOMOJIOTUYECKUH L.
ALleTHIIEH — MPOCTEHIINI

OpEaACTAaBUTCIIb AJIKUHOB

Beruucnenus no
YPaBHEHUIO XUMHUYECKON

peaxiuu

ApeHbl: 6€H30I1 U TOTYOII.

TOKCMYHOCTB apeHOB

I'enetuueckas cBs3b
YTJIEBOJIOPOJIOB,
MIPUHATICKALUX K

Pa3IMYHBIM Ki1acCcaM

13-19
.10

20-26
.10

27.10
-9.11

10-16
11

17-23
A1

24-30
A1

1-7.1

Bupryansna
i
Xumu4uecka
s [IIxona

http://him-
school.ru

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

IIKOJIa

www.hemi.ns
u.ru —
«OCHOBBI
xumum» (MHT
epHeT-

y4eOHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

IIKOJIa

www.hemi.ns
u.ru —
«OCHOBBI
xumun» (UHT
€pHeT-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
JICKTPOHHAS

IIKOJIa

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS
IIKOJIa



14

15

16

17

18

19

[IpuponHbie HCTOYHUKU
YIJIEBOZIOPOJIOB:
MIPUPOIHBIN ra3 u

MOy THBIE HE(PTIHBIE ra3bl,
He(Th U IPOYKTHI €€

nepepadoTKu

[IpupoaHble HCTOUHUKN
YTJIEBOOPOAOB:
MIPUPOAHBIN ra3 u

MOy THBIC HE(TSHBIE TA3bI,
HE(PTh U IPOILYKTHI €€

nepepadboTKu

KonTponbhas paboTta 1o

pazzeny «YrieBoaopOaAb

Hpe,ueanble OJHOATOMHBIC

CIIMPTHI: METAHOJI X 3TAHOIJI.

BonoponHnas cBsi3b

MHoroaroMHbIE CIIMPTHI:

OTUJICHITIMKOJIb U INIMLCPHUH

@DeHO: CTPOEHHUE
MOJIEKYIbI, (PU3UUECKHE U
XHUMHYCCKHE CBOMCTBA,

IIPUMCHCHUC

8-14.
12

15-21
A2

22-28
A2

29.12
-11.0

12.01
-18.0

19-25
01

www.hemi.ns
u.ru —
«OCHOBBI
xumumny (UHT
epHEeT-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

IIKOJIa

www.hemi.ns
u.ru —
«OCHOBEHI
xumuny (UaT
epHeT-
y4eOHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

IIKOJIa

www.hemi.ns
uru —
«OCHOBBI
xumumny (UHT
epHeT-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

IIKOJIa



20

21

22

23

24

25

26

AJLnernamr:
dbopmanbaerua u
aneTajlbIerua. AeTOH

OIHOOCHOBHEBIE
npeeibHble KapOOHOBBIC
KHUCIIOTHI. MypaBI)I/IHaH )41

YKCyCHas

[IpakTuueckas padborta No 2.

«CBoticTBa pacTBOpa

YKCYCHOM KUCJIOTBDY

CTeapI/IHOBaSI U OJICMHOBAas1
KHCJIOTBI, KaK
OpEaACTAaBUTCIIN BBICHINX

KapOOHOBBIX KHCIIOT

Mbuia Kak COJTH BBICIINX
KapOOHOBBIX KUCIIOT, HX

MOIOIIEE JEUCTBUE

Crnoxubie 3¢upbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX
kucnot. ['maponus

CJIOXKHBIX 2(UPOB

Kupsl: runpomnus,
MIPUMEHEHHE,
Ouosoruueckas poiib

YKUPOB

26.01
-1.02

2-8.0

9-15.
02

16-22
.02

26.02
-1.03

4-7.0

11-15
.03

www.hemi.ns
u.ru —
«OCHOBBI
xumumny (UHT
epHEeT-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

IIKOJIa

https://
resh.edu.ru/ -
Poccuiickas
AJIICKTPOHHAS

IIKOJIa

www.hemi.ns
u.ru—
«OCHOBBI
xumum» (MHT
epHET-
y4eOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

IIKOJIa

www.hemi.ns
u.ru —
«OCHOBBI
xumumn» (UHT
epHeT-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS
IIKOJIa



27

28

29

30

31

32

VriaeBonasl: cocTas,
Kiaccudukanus.
Baxkueitmme
MPEACTaBUTENM: TIIIOKO03a,

bpykTo3a, caxaposa

Kpaxman u nemnonosa kak

IPUPOAHBIC ITOJIMMCPBI

KonTponbHas paboTa 1o
pazzneny
«Kucnoponcoaep:xaine
OpraHMYECKHE

COCOAUHCHU A

AMMWHBI: METHJIAMHH U

AHHUJINH

AMMHOKHCIOTHI KaKk
amdoTepHbIC
OpraHUYEeCKHE COCTUHEHUS,
HUX OMOJIOTHYECKOE

sgauenue. Ilenruasl

benku xkak npupoagHble
BBICOKOMOJIEKYJISIPHBIE

COCOAUMHECHUA

18-22
.03

1-5.0

8-12.
04

15-19
.04

22-26

29.04
-3.05

www.hemi.ns
u.ru —
«OCHOBBI
xumumny (UHT
epHEeT-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

IIKOJIa

www.hemi.ns
u.ru —
«OCHOBBI
xumum» (MHT
epHeT-

y4eOHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

IIKOJIa

www.hemi.ns
u.ru —
«OCHOBBI
xumun» (UHT
€pHeT-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
JICKTPOHHAS

IIKOJIa



OCHOBHBIE TIOHSTHSI XUMHHU
33 BBICOKOMOJIEKYJISIPHBIX

COEIMHEHUN

OcHOBHBIE METOAbI CHHTEC3a

34 BBICOKOMOJICKYJISIPHBIX
coequHeHmii. IlmacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO

YACOB I10 ITPOI' PAMME

34

6-10.
05

13-17
.05

www.hemi.ns
u.ru —
«OCHOBBI
xumumny (UHT
epHEeT-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

IIKOJIa



11 KJIACC (1 yac)

Tema ypoka

XUMHYECKUI DIIEMEHT.
ATOM. DNeKTpoHHAas

KOH(UTYpaIrs aTOMOB

[Tepuognyeckuii 3aKoH 1
[Iepnonnueckas cucrema
XUMUYECKHUX JJIeMEHTOB JI.
H. MenpaeneeBa, UX CBI3b C
COBPEMEHHOM Teopuen

CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYCCKHX
3JIEMEHTOB ¥ UX COSIMHEHNH
IO IPpYIIIaM U IIEPUOIAM.
3HaueHUE NEPUOTMYECKOTO

3aKOHAa U CUCTCMBbI

XUMUYeCKuX dmemMenToB .M.

Menpeneesa B pa3BUTHH

HayKH{

CtpoeHue BelecTBa.
XuMHu4eckas CBI3b, €€ BUIHL,
MeXaHU3MbI 00pa30BaHuUs
KOBaJICHTHOM CBSI3H.

Bonoponnas cBs3p

Koan4yecTBo 4yacoB

Kontpon Ilpaktn
Bce
bHbIE YyecKHue
ro
padoThI padoThI
1
1
1
1

Jlara
u3y4
eHus

1-7.0

8-14.
09

15-21
.09

22-28
.09

JIEKTPOH
HbIE
nudposbie
oOpa3oBar
eJIbHbIE

pecypchbl

http://him-
school.ru

Bupryaiasn
Has
XuMHnyeck

ag Illxogaa

https://
resh.edu.ru/ -
Poccuiickas
AJIEKTPOHHAS

HIKOJIa

www.hemi.n
su.ru —
«OCHOBEI
xumuny (MH
TEepHET-

y4€OHUK)

https://
resh.edu.ru/ -
Poccuiickas
AJIIEKTPOHHAS

HIKOJIa



10

BaneHTHOCTS.
DNEeKTPOOTPULIATENHHOCTb.
CreneHb OKHCICHUS.
BemecTBa MOJIEKYIISIpHOTO U

HEMOJICKYJISIPHOTO CTPOCHUSA

[loHsiTHE O THUCTIEPCHBIX
cuctemax. MIcTuHHEBIE 1
KOJIJIOUJTHBIE PACTBOPBHI.
MaccoBast 1o BEIECTBA B

pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKHUX
coequHeHui. [ eneTnueckas
CBSI3b HEOPTAHUYECKHUX
BEIIECTB, Pa3INYHBIX
KJIacCOB

Knaccudukanus
XUMUYECKUX PEAKIHil B
HEOPraHUYECKOU U
OpraHUYEeCKON XUMHH. 3aKOH
COXpaHEHUSI MACChl BEUIECTB;
3aKOH COXpaHEHUs U
IIPEBPALLECHMS SHEPTUU TIPU

XUMHUYCCKUX PCAKIUAX

CKOpOCTh peaKiyH.
OO0parumble peakuuu.

XUMHYECKOE pABHOBECUE

[IpakTuyeckas padora Ne 1.
«BnusiHUEe pa3IuYHBIX
(baxTOpOB Ha CKOPOCTh

XUMHYECKON PeaKIum»

29.09
-5.10

6-12.
10

13-19
.10

20-26
.10

27.10
-9.11

10-16
A1

www.hemi.n
su.ru —
«OCHOBEI
xumun» (Mu
TEPHET-

yUeOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
AJIEKTPOHHAS

HIKOJIa

www.hemi.n
su.ru —
«OCHOBEI
xumum» (Mu
TEPHET-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

HIKOJIa

www.hemi.n
su.ru —
«OCHOBEI
xumum» (Mu
TEPHET-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccwuiickas
JJIEKTPOHHAS
IIKOJIA



11

12

13

14

15

16

DNEeKTpoIUTUYECKast
muccouuanus. [lonstue o
BOJIOPOJITHOM ITOKa3aTelie
(pH) pactBopa. Peakuuu
HOHHOTO OOMeHa. ['maponu3
OpPraHUYECKHUX U

HEOPTraHNYCCKHX BCIUICCTB

OKHUCIUTENHHO-
BOCCTaHOBHTEIIbHBIC
peakmuu. [lonstre 06
AIIEKTPOJIN3E PACILIIAaBOB H

pacTBOpPOB coJIeH

KontponpHas pabora no
pazaeny «Teopernueckue

OCHOBBI XUMHHN»

Meramnsl, uX MOJIOKEHHUE B
[Tepuognyeckoii cucreme
XUMHYECKHUX dJIeMEeHTOB JI.
H. MenpgeneeBa u
0COOEHHOCTHU CTPOEHUS
aromoB. O0mue puznueckue

CBOMCTBa METAJLIIOB

CIuraBel METAJUIOB.
DNEeKTPOXUMHUECKUHN Psif

HaHpH)KeHI/Iﬁ MCTAJIJIOB

XUMHYECKUE CBOMCTBA
BaXHEHUIIINX METAJJIOB
(HaTpui, Kamui, Kaablui,

MarHui, aIIOMUHUN) U UX

COEIUHEHUN

17-23
11

24-30
A1

1-7.1

8-14.
12

15-21
12

22-28
12

www.hemi.n
su.ru —
«OCHOBEI
xumun» (Mu
TEPHET-

yUeOHHUK)

https://
resh.edu.ru/ -
Poccwuiickas
AIIEKTPOHHAS
IIKOJIa

www.hemi.n
su.ru —
«OCHOBEI
xumuny (e
TEepPHET-
y4eOHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

HIKOJIa

www.hemi.n
su.ru —
«OCHOBEI
xumuny (Ma
TEpHET-

y4eOHUK)

https://
resh.edu.ru/ -
Poccuiickas
AJIEKTPOHHAS

IIKOJIa



17

18

19

20

21

22

XUMHYECKHE CBOMCTBA
XpOMa, MEIN U UX

COEUHEHUN

XUMHAYECKHE CBOMICTBA
LIMHKA, JKeJe3a U UX

COEIMHEHUN

[TpakTrueckas paborta No 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4

o TeMe «Metayuib»"

Hemerasibl, X noj0XeHUE
B [Iepuonnueckoi cucreme
XUMHUYECKHUX 31eMeHTOB /1.
W. Menneneesa u
0COOEHHOCTHU CTPOEHUS

aTOMOB

®dusnyeckue CBOMCTBA
HEMETAJJIOB. AJUIOTPONUS
HEMETaJUIOB (Ha mpuMepe
KUCII0poza, cepsl, pochopa
U yIiepoaa)

XMUMHYECKHE CBOMCTBA
rajJOreHoB, CEPBI U UX

COEIMHEHUN

29.12
-11.0

12.01
-18.0

19-25
.01

26.01
-1.02

2-8.0

9-15.
02

www.hemi.n
su.ru —
«OCHOBEI
xumun» (Mu
TEPHET-

yUeOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
AJIEKTPOHHAS

HIKOJIa

www.hemi.n
su.ru —
«OCHOBEI
xumum» (Mu
TEPHET-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccwuiickas
JJIEKTPOHHAS

IIKOJIa

www.hemi.n
su.ru —
«OCHOBBI
xumum» (Mu
TEpHET-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

HIKOJIa



23

24

25

26

27

28

XuMHYeCKHe CBOICTBA
azora, pocodpa 1 ux
COEUHEHUN

XUMHAYECKHE CBOMICTBA
yIieponaa, KpeMHUsS U UX

COEIMHEHUN

[IprMeHenne BaxKHENIINX
HEMETAJIJIOB U UX

COEIUHEHUN

0O00011EeHEe 1
cucTeMaTu3anus 3HaHUH 110
TeMe «HemeTamisn.
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEaKIUil U

TECPMOXUMHUYCCKUC pvaéTLI

[TpakTrueckas padota Ne 3.
«Pemenne
SKCIIEPUMEHTAILHBIX 3a7a4

o teme "Hemerayuier'"»

KontponsHas padora mo
TeMaMm «MeTaJuiby U

«HemeTanmsny

16-22
.02

26.02
-1.03

4-7.0

11-15
.03

18-22
.03

1-5.0

www.hemi.n
su.ru —
«OCHOBEI
xumun» (Mu
TEPHET-

yUeOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
AJIEKTPOHHAS

HIKOJIa

www.hemi.n
su.ru —
«OCHOBEI
xumum» (Mu
TEPHET-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccwuiickas
JJIEKTPOHHAS

IIKOJIa

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

HIKOJIa

www.hemi.n
su.ru —
«OCHOBEI
xumuny (Ma
TEepHET-

y4€OHUK)



29

30

31

32

33

34

Heopranuueckue u
OpTraHUYECKHUE KUCIIOTHI.
Heopranuueckue u

OpTraHU4Y€CKHUC OCHOBAHUA

AmporepHbIe
HEOpraHMu4yecKue u
OpPraHUYeCKHE COCTMHCHUSI.
I'enernueckas cBs3b
HEOPraHNYeCKUX U

OpTraHU4YCCKHUX BCUICCTB

Ponb xumuu B obecriedeHrn
IKOJIOTHYECKOM,
SHEPreTUYECKOM U MUILEBOMN
0€30MacHOCTH, Pa3BUTUU

MCEIUILINMHBI

[Ipencrasnenus o6 oOmuUx
HayYHBIX MPUHIIATIAX
TPOMBIIIICHHOTO TIOTY4YeHUS

Ba)KHEUIIINX BEIIECTB

Yenosek B MHPE BCUICCTB U

MaTepuaioB

XHUMHS U 310pOBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB
[10 TTPOI'PAMME

8-12.
04

15-19
.04

22-26

29.04
-3.05

6-10.
05

13-17
.05

https://
resh.edu.ru/ -
Poccuiickas
AIIEKTPOHHAS

HIKOJIa

www.hemi.n
su.ru —
«OCHOBEI
xumuny (Ma
TEepHET-

y4eOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
AJIEKTPOHHAS

IIKOJIa

https://
resh.edu.ru/ -
Poccuiickas
AJIICKTPOHHAS

IIIKOJIa

www.hemi.n
su.ru —
«OCHOBBI
xumum» (Mu
TEPHET-
YUeOHHUK)

https://
resh.edu.ru/ -
Poccuiickas
JJIEKTPOHHAS

HIKOJIa



MHNOYPOYHOE IINTAHUPOBAHME (2 gaca)

10 KJIACC

KoaundecTrBo yacoB
Ne HaumMmeHoBaHue

JyieKTpOHHBbIE (HU(PPOBLIE
0/ paznesios u Tem Kontpoas IlIpakTtuue p (madp )

o0pa3oBare/ibHbIE Pecypchl
n mporpamMMer Bcero Hble CKHe p pecyp
padoTsbI padoThI
BBenenue (2 4)
1 1.IIpenmer 1 http://him.1september.ru Equnas
OpraHHYecKoil kosutekuus LIOP: [Ipenmernas
KOJUIEKITUS «XHUMUSD
XUMHH
http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-HayuyHBIE
AKCIIEPUMEHTBI: XUMHSI.
Komnexmust Poccuiickoro
0011e00pa30BaTENHHOTO TIOPTAJIA
2 2.Knaccubpukamm 1 http://him.1september.ru Equnas

5 OPraHMHEECKIX kosekuust LIOP: Tlpenmernas

KOJIJICKI A «XUMUS
BCIICCTB

http://school-collection.edu.ru/
collection/chemistry
EctecTBeHHO-Hay4UHbIE
OKCIICPUMEHTBI: XUMHUSI.
Konnexkuust Poccuiickoro

0011e00pa3oBaTeILHOTO MOpTaIa




Paznes 1. TeopeTnueckne 0OCHOBbLI OPraHUYEeCKO XUMUM

1.BanenTHOCTD 1 http://him. 1september.ru Exunas
kosutekuus LIOP: [Ipenmernas

KOJLIEKIIUS « XHUMUS

http://school-collection.edu.ru/

11 collection/chemistry
EcrecTBeHHO-HayuyHBbIE
AKCIIEPUMEHTBI: XUMHUSL.
Komnexmust Poccuiickoro

0011e00pa30BaTeNHLHOTO MOpTaIa

2. Teopus 1 http://him. 1september.ru Exunas

cTpoenus kosutekuus LIOP: [Ipeaqmernas
KOJLIEKIIUS « XUMUS

OPTraHUYEeCKUX

COeqUHeHH il http://school-collection.edu.ru/

collection/chemistry
1.2 A M. Bytneposa.

EcTtecTBeHHO-HAy4YHBIC
AKCIIEPUMEHTHI: XUMHSI.
Komnexmust Poccuiickoro

00111e00pa30BaTeIbHOTO MopTalia

3.IlonsTre o 1 http://him.1september.ru Equnas
FOMOJIOTHIL 1 xosutekus LIOP: IIpenmernas

KOJIJICKI A «XUMUSD
TroMoOJI0rax

http://school-collection.edu.ru/

13 collection/chemistry
EctecTBeHHO-HayuYHbIC
OKCIIEPUMEHTBI: XHMUSI.
Konnexuust Poccuiickoro

00111€00pa30BaTEIHLHOTO MOPTaIA



1.4

1.5

4 IlousaTne o 1
HU30MEpUU U

U30Mepax

5.Cuctematusamu 1
s ¥ 000011IeHNE
3HAHUM II0 TEME

Ne 1 «Teopus
CTPOCHUS
OpPTaHHYECKHUX

COEIUHEHUIN

Hroro no pazneny 5

Paznes 2. YriieBogopoasbl

2.1

2.2

1.Ilpuponusriii raz 1

2.ANKaHbBI- 1
CTpPOCHHE,
HOMEHKJIaTypa,
HU30MepHs U
¢uznueckue

CBOWCTBA

http://him.1september.ru Equnast
kosutekuus LIOP: [Ipeaqmernas

KOJUIEKLIUS « XAMUI»

http://school-collection.edu.ru/
collection/chemistry
EcTtecTBeHHO-HayuUHbIE
OKCTIEPUMEHTBI: XUMHUSL.
Komnexuust Poccuiickoro

00111e00pa30BaTeIBHOTO MopTaia

http://him.1september.ru Enunas
xosuteknust LIOP: IIpenmernas

KOJIJICKI A «XUMUSD

http://school-collection.edu.ru/
collection/chemistry
EctecTBeHHO-HayuYHbBIC
OKCIIEPUMEHTBI: XHMHSI.
Konnexuust Poccuiickoro

00111€00pa30BaTEILHOTO MOPTAIa

https://resh.edu.ru/ - Poccuiickas

9JICKTPOHHAs MIKOJIa

www.hemi.nsu.ru — «OCHOBEI

xumun» (MHTepHET-y4eOHHUK)

https://resh.edu.ru/ - Poccuiickas
AIIEKTPOHHAS IIKOJIA



23

24

2.5

2.6

2.7

3. XuMU4YeCcKue
CBOICTBA,
MOJTyYEHHE U
MpUMEHEHNE
aJIKaHOB
4.AnKeHbI —
CTpOEHUE,
HOMEHKJIaTypa,
U30Mepus U
buznveckue
CBOMCTBA

5. XuMHYECKHUE
CBOMCTBA,
MIOJIyYECHHE U
MpUMEHEHNE

AJIKCHOB

6. IlommaTrinen

7. ANKaIuEHBbI.

Kayuyku

1

www.hemi.nsu.ru — «OCHOBBI

xumum» (MHTEpHET-y4eOHUK)

https://resh.edu.ru/ - Poccuiickas

SJICKTPOHHAs MIKOoJIa

http://him. 1september.ru Exunas
kosutekuus LOP: [Ipeaqmernas

KOJUIEKLIUS « XUMUI»

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4HbBIE
OKCIIEPUMEHTBI: XUMHUSL.
Komnexmust Poccuiickoro

00111e00pa30BaTeIBHOTO MOpTalia

http://him.1september.ru Enunas
xosutekuus LIOP: IIpenmernas

KOJLIEKIIUS « XUMUS)

http://school-collection.edu.ru/
collection/chemistry
EctecTBeHHO-HayuYHbBIE
OKCIIEPUMEHTBI: XHMUSI.
Konnexkuust Poccuiickoro

00111€00pa30BaTEIHLHOTO MOPTAIa

http://him.1september.ru Enunas
xosutekuust LIOP: IlpenmeTnast

KOJUICKI A «XUMUS»



2.8

2.9

8.AJIKUHEBI —
CTpPOEHHE,
HOMEHKJIaTypa,
U30Mepus U
dusnueckue
CBOMCTBa

9 XumMmuueckue
CBOICTBA,
MONy4YeHUE U
MpUMEHEHNE
aJIKMHOB

10.Hedtp

11.Apensl —
CTpPOCHHE,
HOMEHKJIATypa,
U30Mepus U
buzndeckue
CBOICTRA.

12. Xumu4eckue
CBOMCTBA,
MOJIyYECHHE U
MpUMEHEHNE

apeHoB

1

1

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4YHBbIE
HKCIIEPUMEHTBI: XUMHUSI.
Komnekmust Poccuiickoro

00111e00pa30BaTeNHLHOTO MOpTaIa

http://him.1september.ru Enunas
kosekuust LIOP: Tlpenmernas

KOJIJICKI A «XUMU

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4YHbIE
IKCIIEPUMEHTBI: XUMHS.
Komneknust Poccuiickoro

00111e00pa30BaTEeNHHOIO MOpTAIa

http://him.1september.ru Equnas
kosuteknust LIOP: IIpenmeTHast

KOJUTEKITUS « XHUMHUSI

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4YHbIE
OKCIIEPUMEHTBI: XUMHSI.
Komneknust Poccuiickoro

00111e00pa30BaTeNHLHOIO MOpTaIa



13.Pemenue
3aJa4 110 TeMe
«¥YTI1eBOAOpObI U
WX MPUPOHBIC
WCTOYHUKH»
14.Cucremarusaig
Hs 1 000011IcHIE
3HAHUU T10 TEME
Ne 2
«¥YTIeBOAOpObI U
WX MPUPOHBIC
WCTOYHUKH
15.1ToBTOpenune
TeMBI No 2
«YTIeBoAOpObI U
WX MPUPOJHBIE
HCTOYHUKU
16.KonTponbHas

10 TEMC

«YT1IeBoA0pOIbl U
UX IPUPOIHBIE

HCTOYHHUKN»

Hroro no pasaciny

16

http://him.1september.ru Equnast
kosutekuus LIOP: [Ipeaqmernas

KOJUIEKLIUS « XAMUI»

http://school-collection.edu.ru/
collection/chemistry
EctecTtBeHHO-HayuyHbIE
HKCIEPUMEHTBI: XUMHUSL.
Komnexnus Poccuiickoro

00111e00pa30BaTEIHLHOTO MOpTaIa

http://him.1september.ru Equnas
kosutekuust LIOP: IIpenqmeTnast

KOJUTEKITUS « XHUMHUSI

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4HbBIE
OKCIIEPUMEHTBI: XUMHUSL.
Komnexmust Poccuiickoro

00111e00pa30BaTeIBHOTO MOpTalia

Paznea 3. Kuciiopoaconepskamnue oprannieckue coeJuHeHUst

3.1

1.Croupthl —
CTPOEHHUE,
HOMEHKJIATypa,
U30Mepus u
¢uznueckue

CBOMCTBa

1

https://resh.edu.ru/ - Poccuiickas

SJICKTPOHHAs MIKOJIa



3.2

33

34

3.5

3.6

3.7

2. XUMHUYECKHE
CBONCTBA ,
MOJTyYCHHUE U
MpUMEHEHNE

CIIMPTOB

3.MHoOroaTroMHbIE

CIIUPTBI
4 KaMeHHBIN

yIOJIb.

5.®enon

6.CtpoeHnue,
HOMCHKJIATypa,
HU30Mepus U
dusnueckue
CBOMCTBa
allbIETUIOB U
KCTOHOB

7. XUMHYECKHUE
CBOICTBA,
MOJIyYeHHUE U
MpUMEHEHUE
aJbIETHI0B U

KCTOHOB

1

1

1

www.hemi.nsu.ru — «OCHOBBI

xumum» (MHTEpHET-y4eOHUK)

https://resh.edu.ru/ - Poccuiickas

SJICKTPOHHAs MIKOoJIa

http://him.1september.ru Enunas
xosutekuust LIOP: IIpenmernas

KOJIICKI A «XUMUS

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4YHBIE
HKCIIEPUMEHTBI: XUMHUSL.
Komnexmust Poccuiickoro

00111e00pa30BaTENHLHOTO MOpTAIa

http://him. 1september.ru Exnnas
kosutekuus LIOP: [Ipenmernas

KOJLIEKIIUS « XHUMUS

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4YHBIE
HKCIIEPUMEHTBI: XUMHS.
Komnexuus Poccuniickoro

00111e00pa30BaTeILHOTO MOpTaIa



3.8

3.9

8.KapOoHoBBIE
KHUCTIOTBI
-CTpOCHHE,
HOMEHKJIATYpa,
U30Mepus U
buznveckue
CBOMCTBa

9. Xumuueckue
CBONCTBA ,
MOJTyYeHHUe U
MIPUMCHCHHE
KapOOHOBBIX
KHUCJIOT

10.CnoxHbie

3upsI

11.Kupsb1

12.Mgina.
CuHTEeTHYECKHE
MOIOIIHE
cpencTaa

13.YreBoasl

http://him.1september.ru Equnast
kosutekuus LIOP: [Ipeaqmernas

KOJUIEKLIUS « XAMUI»

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4yHBIE
HKCIIEPUMEHTBI: XUMHUSI.
Komnekmust Poccuiickoro

00111e00pa30BaTeNHLHOIO MOpTaIa

http://him.1september.ru Enunas
kosekuust LIOP: Tlpenmernas

KOJIJICKI A «XUMU

http://school-collection.edu.ru/
collection/chemistry
EcTtecTBeHHO-HayuUHbIE
OKCTICPUMEHTBI: XUMHUSL.
Komnexnust Poccuiickoro

00111e00pa30BaTeIBHOTO MOpTaia

http://him. 1september.ru Exunas
kosuteknus LIOP: [Ipeaqmernas

KOJUIEKLIUS « XAMUI»

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4YHBbIE
OKCIIEPUMEHTBI: XUMHS.
Komneknust Poccuiickoro

00111e00pa30BaTeNLHOIO MOpTaIa



14.I'mroko3a

15I1.P. Ne 1
«nentudukanus
OpraHUYECKHUX

COEIUHEHUN

16.I'eneTnyeckas
CBSI3b MEXKIY
KJIaccaMHt
OpraHUYECKHUX
COEeNUHEHUN
17.Cuctemaruzaig
us ¥ 0000111eHNE
3HAHUU T10 TeMe
Ne3
«Kucnoponconep
JKalue
OpraHNYeCcKue
COCIMHCHHUS U BX
HaXOXKICHHEC B
JKUBOU MIPUPOIE»
18.K .P. Ne 2 mo
teme Ne3
«Kucnoponconep
JKalue
OpraHUYECKHE
COCIMHCHHMS U BX
HaXOKJICHHE B

JKUBOU MIPUPOIEN

http://him.1september.ru Equnast
kosutekuus LIOP: [Ipeaqmernas

KOJLIEKIIUS « XUMUS

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4YHBbIE
HKCIIEPUMEHTBI: XUMHSI.
Komneknust Poccuiickoro

00111e00pa30BaTeNHLHOIO MOpTaIa

http://him.1september.ru Equnas
kosekumst LIOP: Tlpenmernas

KOJUTEKITUS « XHUMHUS

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4HbBIE
OKCIIEPUMEHTBI: XUMHUSL.
Komnexmust Poccuiickoro

00111e00pa30BaTeIBHOTO MOpTalia

http://him.1september.ru Enunas
kosekuust LIOP: Tlpenmernas

KOJUICKIUA «XUMU



19.Ananus 1
KOHTPOJIbHOU

3.1
pabotsr Ne2

Hroro no pazneny 19

Paznea 4. A3oTconep:kamnue OpraHuvdecKue coeIuHeHu st

4.1

4.2

4.3

4.4

4.5

AMUHEI 1

AHUInH 1

AMHWHOKHCIOTHI — 1
CTpOEHUE,
HOMEHKJIaTypa,
HU30Mepus U
buznveckue
CBOICTBA.
XHUMHYECKHE 1
CBOMCTBA,
MOJIyYECHHE U
MpUMEHEHNE
aMHUHOKHCIIOT

benkn — coctam 1

CTpOCHHE

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4YHBbIE
HKCIIEPUMEHTBI: XUMHUSI.
Komnekmust Poccuiickoro

00111e00pa30BaTeNHLHOTO MOpTaIa

https://resh.edu.ru/ - Poccuiickas
AIIEKTPOHHAS IKOJIa

www.hemi.nsu.ru — «OCHOBBI

xuMun» (MHTEepHET-y4eOHHK)

http://him.1september.ru Ennnas
xosuteknust LIOP: IlpenmeTnast

KOJUTEKITUS « XHUMUSI

http://school-collection.edu.ru/
collection/chemistry
EctecTBeHHO-HayuYHbIE
OKCTIEPUMEHTBI: XHMHUSI.
Komnexnus Poccuiickoro

00111e00pa30BaTEeILHOTO MOpPTaIa

http://him. 1september.ru Exunas
kosutekuus LIOP: [Ipeaqmernas

KOJUIEKLIUS « XUMUI»

http://school-collection.edu.ru/
collection/chemistry
EctecTBeHHO-HayuHbIC
OKCTIEPUMEHTBI: XHMHSI.
Konnexkuust Poccuiickoro

00111e00pa30BaTeIHLHOTO MOPTaIa



4.6

4.7

4.8

4.9

XUMHUYECKHE
CBOICTBA,
MOJTyYEHHE U
MIPUMEHEHUE
OCIIKOB.
Hyxiiennosblie

KHUCJIOThI

Pemenne
pacyeTHBIX 3aj1a4
10 TEME
«A3zoTcoaepxxaniu
€ OpraHuvecKue
COEIUHEHHS B UX
HaXOXJICHHE B
JKUBOU MPUPOIEN

Ypok —
yOpaxHEHHUE 110
TeEMe
«A3oTcoaepxau
€ OpraHu4yecKue
COEIMHEHUS U UX
HAXOXJCHHE B

JKUBOU IIPUPOLE»

Hroro no pasneny

Pazjnes S. BeicokomMoJieKyasipHbIe COCAUHECHUSA

I/ICKYCCTBGHHBIG

MIOJINMEPBI

9

1

http://him.1september.ru Equnast
kosutekuus LIOP: [Ipeaqmernas

KOJUIEKLIUS « XAMUI»

http://school-collection.edu.ru/
collection/chemistry
EctecTtBeHHO-HayuyHbIE
HKCIEPUMEHTBI: XUMHUSL.
Komnexnus Poccuiickoro

00111e00pa30BaTEIHLHOTO MOpTaIa

http://him.1september.ru Enunas
xosuteknust LIOP: IlpenmeTnast

KOJIJICKI A «XUMU

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4yHBIE
HKCIIEPUMEHTBI: XUMHUSI.
Komneknust Poccuiickoro

00111e00pa30BaTeNHLHOIO MOpTaAIa

https://resh.edu.ru/ - Poccuiickas

QJICKTPOHHAs MIKOoJIa

www.hemi.nsu.ru — «OCHOBEI

xumun» (MHTEpHET-y4eOHHK)



5.2

53

54

5.5

5.6

[Tonyuenue u
MIpUMEHEHNE
HCKYCCTBEHHBIX
MOJINMEPOB
CUHTETHYCCKHUE

IMMOJINMMCPBI

CUHTETHYECKUE

IJ1acTMaccChl

CUHTETHYECKUE

BOJIOKHa

CUHTETHYECKUE

Kay4dyKH

Tema 6. buosmornuecku

AKTHUBHBIC

OpraHUYeCKHe

BCIICCTBA

6.1

6.2

DepMEHTHI

BuramuHbl

http://him.1september.ru Equnast
kosutekuus LIOP: [Ipeaqmernas

KOJLIEKIIUS « XUMUS

http://school-collection.edu.ru/
collection/chemistry
EcrecTBeHHO-Hay4YHBbIE
OKCIIEPUMEHTBI: XUMHS.
Komneknust Poccuiickoro

00111e00pa30BaTEeNHHOIO MOpTaAIa

http://him.1september.ru Equnas
kosekuust LIOP: Tlpenmernas

KOJUTEKIIUS « XHUMUSI

http://school-collection.edu.ru/
collection/chemistry
EcTtecTBeHHO-Hay4YHbIE
OKCTICPUMEHTBI: XUMHUSI.
Konnexkuust Poccuiickoro

00111e00pa30BaTeIHLHOTO MOPTaIa

http://him.1september.ru Enunas
xosutekuust LIOP: Ilpenmernas

KOJIJICKI A «XUMUS

http://him. 1september.ru Equnas
kosutekuus LIOP: [Ipenmernas

KOJUIEKLIUS « XAMUI»

http://school-collection.edu.ru/
collection/chemistry EctecTBenHO-
HAYYHBIC SKCTICPUMEHTBI: XHUMHSL.
Komnexnus Poccuiickoro

00111e00pa3oBaTeILHOTO MOPTAIA




6.3 TopmoHBI 1 http://him. 1september.ru Equnas
kosutekus LIOP: [Ipenmernas
KOJUIEKITHS «XHUMUSD
6.4 JlexapcTBa 1 http://school-collection.edu.ru/
collection/chemistry EctecTBenHO-
HAYYHBIE SKCTICPUMEHTBI: XHUMHS.
Komnexmnus Poccuiickoro
00111e00pa3oBaTeILHOTO MOPTAIA
6.5 ILP N2, 1 http://him. 1september.ru Enunas
«OBHapyKeHH 1 kosekuus LIOP: Tlpenmernas
KOJUIEKITHS « X MU
€ BUTAMHHOB)»
Hroro no pazneny 5

Cucremarnsanus u

0000111eHIE 110 KYPCY

OpraHN4YeCKON XMMUHU

7.1

1.0600611€H1E U
CHCTEMaTH3aIns
3HAHUH T10 TEME
«YTIeBOIOPOIBI
Y UX MIPUPOTHBIE

HUCTOYHUKHN»

http://him.1september.ru Enunas
xosutekuust LIOP: Ilpenmernas

KOJIIEKIIUS « XUMUS




7.2

7.3

7.4

7.5

2.06001menune u
CHCTEeMaTH3aIus
3HAHUM 110 TEME
«Kucnoponocon
eprKariue
OpraHUYECKHE
COEIUHEHMS U
UX HAXOXKICHUE
B KUBOH
IPUPOICH
3.000011ieHEe 1
CHCTEeMaTH3aIus
3HAHUM 110 TEME
«A3zoTcoaepxa
e
OpraHUYECKHE
COEIUHEHMS U
UX HAXOXJCHUE
B KUBOH
IPUPOICH
4.Pemenne
3a7a4 1o
W3YYCHHBIM
TeMam
5.KoHnTponbsHas
pabora Ne 3 o
Kypcy
OpraHU4eCKON

XUMHHN

http://school-collection.edu.ru/
collection/chemistry EcrecTBeHHO-
HAYYHBIC SKCIICPUMEHTBI: XHMHSL.
Komnekuus Poccuiickoro

0011e00pa3oBaTesIbHOTO MopTaa

http://him.1september.ru Equnas
kostekius LOP: IlpeamerHas

KOJUIEKIIUS « XXMM

http://him.1september.ru Equnas
xosutekumst LIOP: Ilpenmernas

KOJUIEKIIUS « XXMM

http://school-collection.edu.ru/
collection/chemistry EcrecTBenHo-
HAyYHBIC IKCIICPUMEHTBI: XUMHSI.
Konnexus Poccuiickoro

00111e00pa30BaTeILHOTO MOpTaIa




6.AHanm3 http://him.1september.ru Equnas
7.6 KOHTPOTBHOI 1 kostekius LIOP: IIpeamernas
KOJUIEKIIUS « XHUMUS»
pabothr Ne3
Hroro no pasneny 6

qaCoB

OBILIEE
KOJMYECTBO
YACOB T10
TTPOT'PAMME

68










YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISA YYEHUKA

» Xumus / I'abpuensu O.C., OctpoymoB N.I"., CnagkoB C.A., AKIMOHEpHOE 00I1IeCTBO

«HBZ[&TCJ'IBCTBO <<HPOCBCI_HCHI/IC»

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

10 KJIACC: I'apa H.H. Xumusi: ypoku B 10 knacce : yue6H. mocobue ais o01eo0pasoBar.
opranuzanuii / H. H. I'apa. — 2-e u3z., nepepad. — M.: IIpocsemenne, — 112 c.

MuxkwuTiok A.J[. PaGouas Terpaap mo xumuu: 11 knacc : k yueOnuky I. E. Pynsutuca, @. I.
Oenpamana «Xumus. 11 kmacey. PI'OC (xk HoBomy yueOHuKy) / A. JI. MukuTtiok. — M.:
N3narenscTBO «OK3ameny, — 94 c. (Cepust «Y4eOHO-METONNYECKUI KOMITJIEKT) )

11 KJTACC: T'apa H.H. Xumus: ypoku B 11 kimacce : yueOH. mocoOue aiist yuuTenen
obmeo6pasosar. opranuzanuii / H. H. I'apa. — M.: [IpocBemenue, — 93 c.

Muxwutiok A.Jl. Pabouas Terpanp no xumuu: 11 xnace : k yue6nuky I. E. Pynsutuca, @. I.
®enpamana «Xumud. 11 kmacen. PI'OC (k HoBoMy yuebHUKY) / A. [I. MukuTiok. — M.

N3narenbcTBO «OK3amMen», — 96 c. (Cepust «YueOHO-METONMUSCKUN KOMILICKT )

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/ - Poccuiickast aneKTpoHHast IIKoJIa

www.hemi.nsu.ru — «OcHoBbI XuMuN» (MHTEpHET-y4eOHHK)

www.himi4ka.ru — 0CHOBBI XUMUH IS YAHHHUKOB

www.virtulab.net — BupTyanbHas naboparopus

https://www.sites.google.com/site/himulacom/ - «XuMyJIs»



http://him.1september.ru Enqunas xomnexuust LIOP: TIpenmernas koymekmust « XUMUs»)
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-Hay4HBIE SKCTIEPUMEHTHI:
xumus. Komnekuust Poccuiickoro 061ieo06pa3oBarenbHOro nopraia
http://experiment.edu.ru AJIXUMUK: caiit JL.IO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas onumnuana mKoIbHUKOB 10 XUMHU

http://chem.rusolymp.ru Opranuyeckas XUMHs: 3JEKTPOHHBIA yUeOHUK JJIsl CPETHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN YUYCOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIIEMK: XUMUS

http://www.chemistry.ru JIucTaHImoHHas! OTUMITAA/IA TIO XUMUH: TEIIEKOMMYHHKAITMOHHBINA

o0Opa3oBareIbHbIN IPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry J[ucTaHIIMOHHBIE 3BPUCTUICCKUE

OJIMMITHAbI 110 XUMHUHU

http://www eidos.ru/olymp/chemistry 3anumarenabHas XUMUs






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 634721627414003995837494482188458045512377282764
Bnageney Benoea CeeTnaHa AHaToNbeBHA

OeicTevTened C 21.06.2023 no 20.06.2024



http://www.tcpdf.org

		2023-12-04T20:10:16+0500




