MHWHHUCTEPCTBO MPOCBEIIEHUA POCCUICKOM ®EJEPAIIUU
JAEITAPTAMEHT OBPA30OBAHUA A IMUHUCTPALIUU TTOPOJA
TOMCKA
MyHununajbHoe 010/:KeTHOe 00111e00pa30BaTeIbHOE YUpeKIeHHe CPeaHsAs

o0meo0pa3oBaTe/ibHas mKoJIa Ne 68 ropona Tomcka

VYTBEPX/IEHO YTBEPX/IEHO
[TpoTokonom Nel N.0O. nupekropa MBOY
nmeaaroru4eCcKoro CoBera COIII No68 r. TomMcKka
MBOY COIII Ne68 )

r. ToMcka oT «31» aprycra 3nggﬁggﬁ$ ;ﬁgzﬁ(m\éﬁm

2024 r. B.K. Ilenckuit

Ceptudukat: 00EA752E7C030DC85697B6C69CA4F212EC
Bnapeneu;: MNMexckuin Bnagummp KoHcTaHTUHOBKY
OewvicteuteneH: ¢ 25.04.2024 po 19.07.2025

PABOYASI IPOTPAMMA
(ID 2955726)

yueOHOoro npeamera «Xumus. ba3zoBblii ypoBeHb)

it obydarormmmxcst 10 — 11 xmaccos

Tomck 2024



MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XWMHUH HAa YypOBHE CpEIHET0 O0O0Iero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit denepaunny», TpeOoBaHM K pe3yJbTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMbI  CpeaHero oOIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIXx B DeaepalbHOM  rOCyAapCTBEHHOM
obpazoBarenbHoM cTtangapte COO, c¢ yu€tom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTra «XUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanu, peaTM3yIOIMUX OCHOBHBIE O0pa3oBaTelIbHBIE MPOTPaMMBI, U
OCHOBHBIX TMoNoXkeHUuH «CrpaTreruu pa3BUTHs BocnuTaHuss B Poccuiickoi
Oepnepanuun Ha nepuoj 10 2025 rona» (Pacnopsiokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOy4eHHsl, BOCIIUTAHUS U PAa3BUTHS 00YyYaIOLIUXCS CPECTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyanbHbeie TosiokeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH,
CoNlepKaHUs, PE3yJbTaTOB OOy4YeHUs W TPEOOBAaHWI K YPOBHIO MOATOTOBKHU
BBITTY CKHUKOB.

XUMHUECKOE o0Opa3oBanue, MoJIy4aeMoe BBIITY CKHUKAMHU
00111e00pa3oBaTebHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOcTH. OHO CIY)KUT 3aBEPIIAIOIIAM JTAllOM peau3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHONH CHCTEME XUMHUYECKOrOo oOO0pa3oBaHWs. OJTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
4eJioBeKa, a TakKe DJKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0 W TPHUPOAHOW cpeae. Peammsyercs Xxummueckoe oOpa30BaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro OOIero oOpa3oBaHUsI CPEACTBAMHU YIEOHOTO
npeaMeTa «XHUMHUsD, COJIEpXKAaHUE M TOCTPOCHHE KOTOPOTO OIpEJeieHbl B
nporpaMmMe Mo XHMHUHM C YYETOM CHelU(pUKH HAyKH XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJIBI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXKe C Y4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIOMUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickont @enepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJICTABICHUS 00 OKPYXAIOMeM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJENCTBYS C APYIMMHU €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOI KyJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU KaXaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjcHa Ha pELICHUE
r100anbHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTHsI YEIOBEYECTBA — CBIPHEBOW,
HHEPreTHYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cooTtBercTBUM C OOmMMM LENSMA U NPUHIUIAMH CPEIHEro OOIIero
oOpa3zoBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIi YPOBEHb
U3y4EHHUsI) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOILEKYIbTYPHYIO MOATOTOBKY
oOydJawmuxcsi, HEOOXOAMMYK UM JJi1  BbIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA, MPOJOJDKEHUS
o0pa30BaHUs B pa3IUYHBIX 00JIACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBndomiuMu  npeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmias M HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAHWW MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHUEM 3HAHUW U3 OONIeH XUMUW) U
OpraHndeckon xummu. GOopMUPOBAaHME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0  MHOIroo0Opasus
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB U TEOPUIA XUMUH.

Crtpyktypa comepxanusi KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMHus» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K H3Y4YEHHIO Y4YeOHOro marepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENENEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XMMHUHM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
OpEJICTaBICHU O CTpoeHMH BemecTB. CBeeHHs 00 H3ydaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTUBHBIX COEQUHEHHMH. B Kypce OpraHnyecKoM XUMHM IIOJIy4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPECTaBICHUS O XUMUYECKOM CBSI3U, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS], O XUMHUECKOU PEAKIINH.

[Ton HOBBIM yrjOoM 3peHHs B Hpeamere «XuMmus» 0a30BOro YpOBHS
paccMaTpWBaeTCs M3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (HaKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOImas M HeopraHuyeckas
XUMHSD) OOyYaroIIMMCs TPEAOCTABISIETCS. BO3MOYKHOCTh OCO3HATh 3HAYEHHE
HNEPUOANUYECKOTIO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JOIMUECKHUX MO3MULIMM,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHeHHE (QYHKIUI STOro 3akoHa — OT
00o01aronIeit 10 0ObACHSIOMENH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsercss B Kypcax 10 m 11 kimaccoB
AIIEMEHTAMHU COJACPKaHMs, WMEIOUUMH KYJIbTYPOJOTUYECKUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEJILHONW W MPAKTHUYECKOU
NESATEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIMYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUMIO U
OpUMEHATh €€ JJId TONOJIHEHUSI 3HAHUM, pEeIIEeHUS HWHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue yd4eOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS ~ M3Y4YEHHS OPUEHTHPOBAHO  Ha
dbopMupoBaHrUe y 0OOYyYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI AJISi TTOHWMaHUS
¢unocopckux uped, TakUx Kak: MaTepualbHOE EJUHCTBO HEOPraHMYECKOro M
OpraHUYECKOTO0 MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUN MYTEM DOKCHEPUMEHTA U
pelieHusT MPOTUBOPEYMH MEXAYy HOBBIMU (akTaMH U TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHHUE POJIM XUMHUU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
TaKke MpoOJieM cOepexeHUs: IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmuane pemenus 3amad  BOCHOMTAaHUS, pPAa3BUTHA U COLMAIM3aLUU
00y4JarmuXxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMPEICICHUIO
CONlep)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4eOHBIX JEHCTBUNA, HUMEKIIUX 0a30BO€ 3HAYEHUE MJIA
pPa3IMYHBIX BHUAOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKAa, aHaau3a W
00paboTku nHpopMannu, HeOOXOTUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUIECKON
U HCCJEOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOIICH Ba)XXHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHMsi XMMUM Kak Ha YpPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHusl, Py ONPEACIICHUN
COJIepKaTeIbHON XapaKTEPUCTUKU LeNeld HU3y4eHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO NpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YeJOBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHPOBOU KyJbTypbl. C
METOJMYECKOW TOYKH 3PEHHUS TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3y4yeHUus
peaMeTa SIBJISIETCS BIIOJHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU H3Y4YEHUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opMHpOBaHME CHCTEMbl XMMHYECKHX 3HAHUM KaK  BakHEHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIIYEBbIE MOHATUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHME SI3bIKa HAayKH, YCBOCHUE M NOHHMAHHME CYLIHOCTH JOCTYIIHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHHE C HUCTOpUEH
UX Pa3BUTUS U CTAHOBJICHMUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOMUMBIX ISl TPUOOpEeTEHUs
YMEHUH OpUEHTHUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
MMEIOIIHAX MECTO B IIPUPOJIE, B TPAKTUYECKON U NIOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB AEATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO O3KCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
6e30macHOro OOpaIIeHus ¢ BEIeCTBAMH.

Hapsay ¢ atumMm, conepxaTesbHas XapaKTepUCTUKA LeJIeH U 3a/1a4 U3y4eHUs
IIPpeIMETA B IIPOrpamMme 10 XMMHUM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIIEH CTENeHH OTHAETCsl  MPEArOoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJAepKaHHUd OOydeHHUs, OPHUEHTHUPOBAHHOM Ha
HOJIFOTOBKY BBIYCKHHKa 00II€00pa30BaTENbHON OpraHM3allM, BIAJCHOIIET0 HE
HAaOOpOM 3HaHUHM, a (YHKUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaAMHU HU
YMEHUSMH aKTUBHOTO IMOJIYYEHHUS! 3HAHUN M NPUMEHEHUS UX B PEATbHOM KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBA3M ¢ 3TMM npu H3ydeHHH IpeaMera «XUMHUS» JOMHUHHUPYIOILIEEe
3HaYEHUE NPUOOPETAIOT TAKUE LIEIH U 33]1a4M, KaK:

amanrtanusi 00yJaronmxcsi K yCJIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  UHTEIUIEKTYallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pEeLICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELICCTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHHUBEPCAIBHOE 3HAYEHHUE IS PA3JIMYHBbIX BHJIOB
NEATEIbHOCTH: PelIeHusl Mpo0seM, OUCKa, aHallu3a U 00paboTKU MH(pOpMaLuy,
HEOOXOJUMBIX Uil NPUOOPETEHMsI OMbITa MAEATEIbHOCTH, KOTOpas 3aHUMaeT
BAKHOE MECTO B IIO3HAHMM XHMHHM, a TaKXe I OLEHKHM C IO3ULUU
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIWSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M YE€JIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CHOCOOHOCTEN 00yUaIOLUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEeMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTUU VISl TIOWCKA U aHanu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COICPIKAHMS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIIIEHU S, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HANpPaBJIEHHOCTH XWUMHUH, €€ BAXKHOM POJM B PEHICHHH TI00aNbHBIX MpoOiieM
paIoHaIbHOTO MPUPOAOINOIB30BaHNUs, OTOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpe)HOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0pPOBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUs TOJIYYCHHBIX 3HAHUM IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIIUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mmane cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUSD)
0a30BOTr0 ypOBHS BXOAWT B COCTaB MPEAMETHOH oOnactu «EcTecTBeHHO-HAYYHBIE
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUEHHUS] XUMHUU, HA 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefenio).



COJAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€CKON XUMUM

[IpenMer opraHnueckoil XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHUS OPraHUuYECKUX
coequnenuit A. M. byTtiepoBa, e€ ocHOBHbIE TTo10)KeHHI. CTpyKTYypHBIE (hOPMYIIBI
OpPraHMYECKMX BelecTB. [ omomnorusi, wu3zoMepus. XuMHYecKas CBS3b B
OPraHUYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o KiaaccUpUKANKM OpPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYECKUX COEIUHEHHM (cucTeMaruueckas) W TpUBHAJIbHBbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHWE ¢ oO0pas3llaMi OpPTaHWYEeCKUX BEIIECTB W MaTepuajaMd Ha WX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHNUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKMH psa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MUYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJEHUE B MPUPOJE, TOJy4YCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPOMUIEH —
MPOCTEUIINE TPENCTABUTENN AIKEHOB: (M3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOJyYEHUE U TPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u meTtunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuus noiauMmepusanuu). [lomydeHue CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJKMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHH psijl. AIIETHIICH
— TMPOCTEHIIMA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUue WU
XUMHUYECKHE CBOMCTBA (pEaKIuu THIPUPOBAHMSI, TAJOTCHUPOBAHUS, THIpATALINH,
TOPEHMUS ), MOJyYEHUE U IPUMEHECHHUE.

Apennl. benzon: cocrtaB, cTpoeHue, pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOdyYyenue u npumeneHue. TOKCUYHOCTH



apeHoB. ['eHeTnueckas CBsSI3b MEXIy YIJIEBOAOPOJAMH, MNPUHAAICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIIEBOAOPOAOB. IlpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEeTH:
NEPETrOHKAa, KPEKUHI (TepMUYECKHH, KaTaquTH4eckuil), mnuposu3. I[IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KamMeHHBIN
yTOJIb U IPOAYKTHI €0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3YUYEHHUs BEUIECTB M UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLHUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MMPOBEICHNE MPAKTUUYECKONW PAabOThI: MOTyYEHHE 3TUJICHA

Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Boluuciaenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIUU 0 W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOAHBIX BEIICCTB WIIH MMPOTYKTOB PEAKIIHH ).

Kucaopoacoaep:xaiiue opranudyeckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMU MeETaJlJIaMH,
raJIOTEHOBOJIOPOJIaMH, TOpEHue), MpUMEeHeHne. BomopogHbie CBS3UM MEKITY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHO A ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHpie  CHUPTHL. ODTUJIEHTJIMKOIb M  TJIMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO IIEJTOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHbIE cnupThl). [lelicTBue Ha
opraHu3M uejoBeka. [[pumeHenue ruiepruHa U 3THIICHTJIHKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (U3NYecKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuunocTh Genona. [lpumenenue gpenona.

Anpaerunpl U kemouwvl. DopManbIeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINH ), TIOJyUYCHHUE U TPUMEHEHNE.

OnHOOCHOBHBIE TpeJebHbICe KapOOHOBBIC KHCIOTH. MypaBbuHas U
YKCyCHasl KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue /Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojlydeHue U MpuMeHEHHUE.
CreapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEJACTABUTEN BBICIHIMX KapOOHOBBIX
KHCIIOT. MpIla Kak COJTH BBICIIIUX KapOOHOBBIX KUCJIOT, IX MOIOIIEEe ACHCTBUE.

CnoxxHble 3(Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxkHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCHU(UKAIMS ~ yraeBOAOB  (MOHO-, JH- U
nosmcaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aUMOJACHCTBHE C
ruapokcugom Menu(Il), oxkucienue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHHUE B MPUPOJE, NMPUMEHEHHUE,
ononornyeckas posib. Dotocunrtes. pyKTo3a KaK H30MEP TITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia u
nenono3bl.  du3nueckue M XMMHUYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PeaKIUs C HOJIOM).

DKCIEepUMEHTANbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEeBpaIleHU:
poBeJcHNE, HAOMIOJEHNE U OINMCAHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernnoB (OKMCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmana C HOIOM),
POBEJCHUE MPAKTUYECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MIPOTYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpumMepe rmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHbIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEeBpalleHUil:
HaOJI0/IEHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB MpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKYJISIDHBIE COeITMHEHUS

OCHOBHBIE MOHATHUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
NOJIMMEPHU3ALU U MOJUKOHEHCALUS.

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MpEeBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3YyYEHUU OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBIISCTCS 4Yepe3 HCIONb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W MOHSTUMN, SBISIOUUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO11ue ecTeCTBEHHO-HAayUHbIE NIOHATHS: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(UKaIMs, MePUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEIIMPOBAHHUE.

®dusuka: Mmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHUE
BELIECTBA, (PU3MUECKUE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPBHI,
bepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONIAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO MUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHMH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHH. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOI0B. IINEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux anemMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBONCTB XHMMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CIOXHBIX BEIIECTB MO TpyNmnaM U MEpPHOJIaM.
3Ha4YeHue MepUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKasi CBS3b. BHAbl XHUMHUYECKOW CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). BomoponaHas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATENIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYyISpPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHMs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4ECKUX COCIMHEHU. Howmenxkiarypa
HEOPraHUYECKUX BelIecTB. [ eHeTuyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJIEKANMX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss —XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAaHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpaJIbHasl, IET0YHASI.

OKUCIUTENBHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XUMHUECKUX 3yeMeHToB Jl. 1.
MeHneneeBa», U3y4eHHE MOJIENEH KPUCTAUIMUECKUX PEMETOK, HAOIOICHUE |
OMHCaHUE IEMOHCTPAI[MOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3lioKEeHUE MEPOKCUAA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, pPEAKIUU HOHHOrOo OOMeHa),
IIPOBE/ICHUE NIPAKTUYECKON paboThl «BnusHue pa3nuuHbix (akTOpOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUID.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heopranunyeckasi Xumus

Hemeraiuel.  Ilonmoxenne HemertauioB B Ilepuoandeckot  cucreme
xumudeckux snemeHToB JI. M. MenpaeneeBa u 0COOEHHOCTU CTPOEHHUSI aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TaJOreHOB, CEPbI, a30Ta,
dochopa, yrimepoga U KpeMHHSI) W MX  COEAUHEHMM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIINUX KUCIIOT, BOJOPOAHBIX COCTUHEHUH ).

[IprumeHeHne BaxKHENUIINX HEMETAIUIOB U UX COCUHEHUN.



Mertamnel. [lonoxxenne meramnos B llepuoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mme gusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPHWM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

O6mue cnocoObl MmomydeHuss MeTauioB. [IpuMeHeHne MeTawioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHbBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPAILCHHI:
U3y4YeHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATLHBIX 3a7a4, HAOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrlie 3agaun.

Pacuétel maccel BemiecTBa uiam 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrniedeHHH 3KOJIOTHYECKOW, SHEPTETUYECKOW W TMHINEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX HPOMBIILIEHHOTO
MOJTYUYEHHUS BAXKHEUILINX BEILIECTB.

UenoBek B MHpE BEHMIECTB M MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuaiabl, KOHCTPYKIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepuaiibl IJs1 3JIEKTPOHUKW, HAaHOMAaTepHuasbl, OPTaHUYECKUE WU MHUHEPAJIbHBIC
yaoOpeHus.

XuUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0E30MACHOTO HCIIONH30BAHUS MPEMAPATOB OBITOBON XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpeIMeTHbIE CBS3H.

Peanuzanmst  MeXNpeaMETHBIX  CBSI3eM MpU  HM3yYeHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIECTBIISIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHATHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAy4dHbIH (pakT, rumoTesa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOJACHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusnka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIHMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3WCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHUaOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OdI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJaIMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TpeAMETHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MOAXO.

B cooTBeTcTBUM C CUCTEMHO-IEATENBHOCTHBIM TMOJIXO0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHMs BHIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4Khe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4aroIIMXCsl PYKOBOJACTBOBAaTHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMU IIETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
I[EJM ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PpE3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUsS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHi POCCHICKOTO TPa)XAAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH ¥  TpaBWIAMH  TOBEJEHUS,  CIHOCOOCTBYIONIUMH  TpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJarmMxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XUMHUS» OTpaXaroT
c(hOpMHUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
4acTH:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABOIOPSIIIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPHU CO3JaHHUH
y4e€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAaMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHAJIN3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K TMpPOLEcCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  JKCHEPUMEHTANbHBIX  IOHCKOB,
MOCTOSTHHOTO TPYJa YUEHBIX U MTPAKTHKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHMBOB B IMOJYYEHHHM U TOCIEIYIOLIEM
aHanu3e WHQOpPMALMU O MEPEJOBBIX TOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIlMH, CBSI3aHHbIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApHUIIEH C
NO3ULIMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI ITHX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TpaBuil 0Oe30MmacHOro OOpallleHusi € BELIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH,

NOHMMAaHUA UEHHOCTH TPaBWJI HWHAMBHUIYAJIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOr0 MOBEEHUS B CUTYAIUsIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIECTBUNA U HEMPUATUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JpPYrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJIEHHOCTH (B paMKaX CBOEr0 KJlacca, IKOJIbI);



UHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYNy, JIIOASIM TPyAa U pe3yibTaTaM TPyAOBOW AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIWBHUIYalIbHOW TPAEKTOPUU
oOpazoBaHus, Oynymied npodeccuu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTUYECKHU 1I€JIeCO00pPa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYLIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHHUA TJIO0ATBbHOTO XapaKTepa H3KOJOTHYECKUX MPOoOJIeM, BIMSIHUS
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHOU U COUUAIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOJMMOCTH HCHOJIb30BAHUS JOCTHXKCHUM XUMUHU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIBHOTO IPUPOJONIOJIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYKAIOLIEH
IPUPOJTHON cpefie, YMEHHUs] MPOTHO3UPOBATh HEOIArONMpHUSATHBIE SKOJIOTHUYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOr0O 3KOJIOTMYECKOTO MBIIIIEHHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHUKATUBHOM M COLMAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKH, OCO3HaHus e€ poiud B
(GbOopMHpPOBAHUU PALMOHATIBHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IEJIOCTHOTO
npeacTaBieHnus] 00 OKpYXalollleM MHUpPE KakK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH IS  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHYECKOM HANPABIEHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTEpUAIbHON KYJIbTYpPbl, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUYECKOM, MUILIEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO TPpyAa U OKOJOTMYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIONBb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa u
IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYAlIUAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3iInyHbIX cdepax mpodheccrnoHaTbHOMI

JESATEIBbHOCTH.
METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeamera «XuMHs» Ha
YPOBHE CpeaHETo o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeIU(PUKYy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, PHEPTHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIICI0BaHUE, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHe);

YHHUBEpCaJIbHbIC yUeOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00y4YatomnXcs;
CIIOCOOHOCTH o0y4aromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIILHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble Pe3yJbTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATHUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU Mo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMcTBH:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh W AKTyalIW3upoOBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONpENEATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABJICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHWU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KIACCH(PUKAIMKM BEMIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCyXJACHUSl (MHAYKTUBHbIC, JCAYKTUBHbBIEC, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBLIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) ODJIEMEHTa, XUMHUYecKas (opmynia, ypaBHEHHE XHWMHUYECKOU
peakiMy — TMPU PEIIEHUH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUUECKHX 3a]1ad,
MIPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHUA.

2) 6a30BbIe HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuit;

bopMyIMpOBAThH LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSTEIHHO C(OPMYyIMpPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOIO IUIAHUPOBAHUA W IPOBEICHUS
YYEHHUECKUX AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJA0M
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OopMyIHpOBaThH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIIECIOBAHNUSA,
COCTaBJISATH OOOCHOBaHHBIM OTYET O MIPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NEATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlady, MPUMEHEHUIO Pa3IuYHbIX
METOJI0B MTO3HAHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIIpHAsT JIUTEpaTypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl aTepHETa), aHanmu3upoBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otbope wH(bOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOI'MH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TIpeacTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CcpeAcTBa MNpu padoTe ¢
XMMHUYECKON HMHpOpMaALUeil: NpPUMEHATh MEXNpeAMETHbIE ((pu3nueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00pEeBUATYpbl, HOMEHKIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMA KOMMYHHKATUBHBIMH el CTBUAIMM:

3aJ1aBaTh BOMPOCHI M0 CYLIECTBY 00CYK/1aeMOM T€MbI B XOJ€ Juajnora u/uiu
JUCKYCCHM,  BBICKa3blBaTh  WJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C TMPE3CHTAlMEll pe3yJNbTaTOB IMO3HABATEIBHON JIE€ATEIbHOCTH,
IOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BBINOJIHEHUN
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKON padOThl MO0 HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peajn3alui y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOJBI
0 pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBAHUM MyTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXICHUSI 1 0OMEHa MHEHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, Ompezenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejiaraeMblii aJropuT™M ACUCTBHA Mpu
BBIMIOJJTHEHUM YYEeOHBIX W HCCIIEJOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IOIy4YEHMsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHM B TIO3HAHUM SBJICHUU



npuponbl, B (HOPMHPOBAHMHM MBIIUIEHUA H  KyJbTypbl JIHYHOCTH, €€
(GYHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl PEIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U NPUPOIHON
cpene;

BJIQJICHNE  CHCTEMOM  XMUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAraIIne MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, D3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas (opMyisa (pa3BEpHyTas M COKpalll€HHAas), MOJIb, MOJSIpHas
Macca, MOJIApHBIH OOBEM, YIIEPOAHBIN CKelleT, (PyHKUMOHAIbHAsg TIpyMNIa,
paaMKa, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUN psiJl, TOMOJIOIH, YII€BOJOPO/IbI,
KHCIIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEpP, IOJUMEDP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS] MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMMHHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS MNPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (PAKTOIIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOIYYEHUH H
0€30MacHOM HCIOJIb30BAaHWN BA)XKHEWIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHUI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATH,
yCTaHABIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MHPH
ONMCAaHUU COCTaBa, CTPOCHMS U MPEBPALIEHUI OPraHUYECKUX COEUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHUM HCHOJIb30BaTh XUMUYECKYH0 CHMBOJMKY JJIs
COCTaBJICHUS! MOJIEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMyJl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XHMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ OPraHMYECKMX BELIECTB ISl WJUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABJIMBATH IMPUHAIJIEKHOCTh H3YyUYEHHBIX
OpraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHUI0 K ONPEAeTIEHHOMY
KJaccy/Tpymmne CoequHEHUN (YIJIeBOIOpPOJbl, KHCIOpPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHA), JaBaTh MM Ha3BaHUS IO
cucrteMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKUX BELIECTB (STWIJIEH, IPOIUJIEH, AalETUJIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (EHOJ, QopMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCII0TA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEIATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COSAUHEHMSIX (OJMHAPHBIE U KPATHbBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsicCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapakTepu30BaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMJICH, alleTHJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, GeH307, METaHON, ATAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbuHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]Yy HHUMU YPAaBHEHHMSIMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUN ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOpMyIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaATh UCTOYHUKHU YTIEBOJAOPOTIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yyrojb), CHOCOOBI HX NepepaboTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB NEepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHU TMPOBOJIUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU TMPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU TIPH MU3yUYCHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOCHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSITHS pELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BElIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOIATH MTPaBUJIa MOJb30BAHUS XUMUYIECKON
nocyAod M JabopaTOpHBIM OOOpYyJOBaHMEM, a TakXKe MpaBuia OOpalleHHs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKUHUSMH MO BBITOJHEHHIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMOIHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, MIOJTyUYCHHE
STWJIICHA W W3yYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTraHUYECKHUX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBAaHUEM, TIPEICTABISATh PE3YIbTATHI
XUMHUYECKOTO SKCIEprMeHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWIa  DKOJIOTHYECKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B TIIENISIX
COXpPAaHEHUS CBOETO 3J0POBbS M OKPYKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHW3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BeIECTB, MoHUMas cMbica nokaszatens [1/IK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAlICHUS HX BPEIHOrO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENBIX W CIHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmy!L.
11 KJIACC

[IpeameTHble pe3yibTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
Opupoasl, B  (POPMUPOBAHUU MBIUUIEHHS U  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolIne MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KOBaJIeHTHAas, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl PEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PacCTBOpP, DJIEKTPOJHTBI,  HEIJEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakUUH, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHbI (TEOpHUs
NIEKTPOJIMTUYECKON aHcconManuu, nepuoauueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTHUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYSHUH U O€30MaCHOM HCIOJB30BaHNN BKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,



c(hOPMUPOBAHHOCTh YMEHHM BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
yCTaHABIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MIPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX IPEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHUM HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JUJIS
cocTaBieHuss (HOpMyJl BEIIECTB M  ypaBHEHUHM XUMHUYECKUX  PEaKLUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETalIEHask U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEJENISITh BaJIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas, BOJOPO/IHASA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISpHAasd,
MOHHAs!, METAJUTMYECKas), XapakTep Cpelibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAJIEAKHOCTh
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEepHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
N. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil CcUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, MCHoOJIb3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTtanm», «IHEPTreTHUYECKUE YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MUX COECIUHEHUMN
10 TIepUoIaM | rpyrmaM lleppoauyeckon CUCTEMbI XUMUYECKUX d1eMeHTOB JI. U.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHUYECKOW CBA3M MEXKIY HEOpPraHM4EeCKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHHUS KIJIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3nuYHBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEArupyroIlIUX BELIECTB, TEILUIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OPaTHMOCTU
peaKkiiy, yYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA PazTUYHBIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



cOpPMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIIO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OPMUPOBAHHOCTh ~YMEHHUIM  pacKpblBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIUNA MMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyuHbIX (DAKTOPOB; XapaKTep CMEIICHNU XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle latense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJy4YeHHs CEpHOM KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO IPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA UM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLMU
BELIECTB, TEIJIOBOIO 3((deKkTa peakunu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAaccChl
BEIIECTB, IPEBPAILLECHUS U COXPAHEHUS YPHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOMIOATh MpaBUIIa MOIb30BAHUS XUMUYECKON
nocyAoi M J1abopaTOpHBIM OOOpYJOBAaHMEM, a TakKKe IMpaBuia OOpalleHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUJIAHUPOBATH M BBINOJHATh XHUMHUYECKUN
HKCMEPUMEHT (Pa30oKeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpezesieHue CcpeAbl PACTBOPOB  BELIECTB C IOMOIIBIO  YHHMBEPCAIBHOIO
UHAMKATOpa, BIUSAHHUE PA3IMYHBbIX (PAKTOPOB Ha CKOPOCTb XMMUYECKOM peaklMH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluu Ha cynbdar-, kapOoOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS, PELIEHUE SKCIEPHUMEHTANbHBIX 3a/1a4 IO
temam «Metamis» U «HemeTtannel») B COOTBETCTBHHM C MpaBUIAMH TEXHUKH
Oe3o0macHOCTH IpU OOpallleHUH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYAOBAaHUEM,
OPEJICTaBISATh PE3YyJIbTaTbl XUMHUYECKOIO OSKCIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX PEAKIUil U (OPMYyIMPOBATH BHIBOJBI HAa OCHOBE
3THX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYIO
UHpOpMALIMIO, IOJYyYaeMyK M3 pa3HbIX MCTOYHHMKOB (CpPEICTBa MacCOBOU
KOMMYHHUKaIK, IHTEpHET U ApyTrux);



chOpMHUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWIa  DKOJIOTHYECKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B TIIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens IIJIK, mosicHaTe Ha mnpumepax crnocoObl YMEHBIICHHUS W
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYaronmXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAaHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaloOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypesr
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCcKOM XMMHUM
[Ipenmer oprannueckont xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. Bytieposa
Hroro no pasneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHble yriieBOgOPOAbI — aJIKAHbI 2
29 HenpenenbHble yrieBogopo/ibl: alKEHBI, 6 1
aJIKaIMEHBbI, ATTKUHbI
2.3 ApomaTuieckue yriaieBoa0poabl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xaniue opranniecKue coeuHeHNs!
3.1 Cnuptel. Denon 3
39 Anppaerunnl. KapOOHOBBIE KUCTOTHI. 7 )
CrnoxHuble 3¢upbl
3.3 VYrneBoanl 3 1




Hroro no paszneny 13
Pa3znen 4. A3oTconeprkaniue opranndeckne coeJuHeHUst

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJieKyIsipHbIe COeAHHEHUSA

5.1 Ilnactmaccel. Kayuyku. Bonokna 2
Hroro o pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KosauyecTBo 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHnue pa3ieioB H TeM nudpoBLIe
Ne i/mn P Konrpoabnbsie IIpakTHueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoTsbI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUH
Crpoenue atomoB. [lepuoanueckuit 3aKkoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOT00Opasue 4
' BEIIECTB
1.3 XUMUYECKUE PEaKIun 6 1 1
Hroro no pasneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Mertamniel 1
2.2 Hemetamsr 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAaHUYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznea 3. Xumusd u :KU3HL
3.1 XuMHA U )KU3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3







ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosun4vecTBo 4acoB JJIeKTPOHHBbIE
Nenw/m - Tema ypoxa Kontponbubie  IlpakTnueckue Aata wHppoBbie
Bcero u3ydyeHusi  obOpasoBaTebHbIE
padoThbI padoTbI pecypesI
| [IpenMeTt opraHuyecKoil XuMuH, €€ 1 05.09.2024
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHUs OPraHUuYECKUX 12.09.2024
2 coequnenuit A. M. bytneposa, eé 1
OCHOBHBIE MTOJIOKEHHUS
[IpencraBnenue o knaccupukanuu 19.09.2024
3 opranunveckux eniects. Homenkmnarypa 1
(cuctematuyeckasi) U TPUBUAIbHbBIE
HA3BaHUS OPTaHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 26.09.2024
TOMOJIOTHYECKHUH psif
5 MertaH u 3TaH — OpocTeIe 1 03.10.2024
NPECTaBUTENN AJIKaHOB
6 AJKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 10.10.2024
7 OTUWJIEH U IPONUJIEH — MPOCTEUIIINE 1 17.10.2024
MPEJICTAaBUTENN ATKEHOB
2 [Ipaxtuueckas padora Ne 1. «Ilomyuenue ] ] 24.10.2024
STUJIEHA U U3yUYEHUE er0 CBONCTBY
9 Ankanuensl. bytaauen-1,3 u 1 07.11.2024

metunoytanuen-1,3. [lomyuenue




CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, 14.11.2024

10 TOMOJIOTMUECKUH Psii. ALETHIIEH —
IIPOCTEUIIINN NTPEACTAaBUTENb AIIKUHOB

1 Breruncnenus no ypaBHEHUI0 XUMHUYECKOM 21.11.2024
peakuuun

12 ApeHsbl: 6eH301 1 TOIYyO0J. TOKCHYHOCTh 28.11.2024
apeHoB

13 I'enernueckas cBsA3b yIiIEBOAOPOJIOB, 05.12.2024
MPUHAJISKANUX K PA3IMYHBIM KJIaccaM
[IprpoaHbIe ICTOYHUKH YTIIEBOJOPOIOB: 12.12.2024

14 MIPUPOIHBIN Ta3 U MOMyTHBIC HEPTIHBIC
ra3bl, He)Th U IPOYKTHI €€ mepepaboTKu
IIpupoaHbIE UCTOYHUKH YIJIEBOJLOPOIOB: 19.12.2024

15 MIPUPOIHBIN Ta3 U MOMyTHBIC HePTIHBIC
ra3bl, He)Th U IPOIYKTHI €€ mepepaboTKu

16 3auértHas padora Nel mo pazgemy 26.12.2024
«YTIIEeBOAOPOABD)

17 [IpenenpHbIE OAHOATOMHBIE CITUPTHI: 09.01.2025
METaHOJ U 3TaHoJ. BooponHas cBs3b

13 MHOroaTroMHbI€ CIUPTHI: ITHJICHTIIUKOJIb 1 16.01.2025
[JIALEPUH

19 @DeHoII: CTPOCHUE MOJIEKYIIbI, (hr3nyecKue 23.01.2025
Y XMMUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpneruasl: GopmManbaeTuI u 30.01.2025
arneTanbaerna. AneTod

)1 OIHOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBBIS 06.02.2025

KHUCJIOTBI: MypaBbUHAs U YKCyCHast




22

[IpaxkTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD»

13.02.2025

23

CTeapI/IHOBaH U OJICMHOBAsA KHUCJIOThI, KaK
MNpEACTAaBUTCIIN BBICIINX Kap6OHOBI>IX
KHCIIOT

20.02.2025

24

MpLta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe NSHCTBHE

27.02.2025

25

XKupsbr: ruaponns, IpuMEeHEHHE,
Ouostornueckasi pojb )KHPOB

06.03.2025

26

VYTrneBoasl: cocTaB, KiacCH(pUKAIIUS.
Baxuneimue npeacTaBuTenu: TiII0K03a,
dpykTo3a, caxaposza

13.03.2025

27

Kpaxman v neimnono3a Kak IpupogHbIe
MOJIUMEPHI

20.03.2025

28

Pemenue 3agau no pazaeny
«Kucnopozcoaepxaimne opraHnuecKue
COEIUHEHUS

03.04.2025

29

AMMHBI: METHJIAMHH M aHUIUH

10.04.2025

30

AMHMHOKHUCIIOTHI Kak aMm(pOTEpHBIS
OpTaHUYECKUE COCAMHEHUS, UX
ouojiorndeckoe 3HaueHue. Ilentuapl

17.04.2025

31

benku xak npupoaHble
BBICOKOMOJIEKYJISIPHBIE COCUHEHUS
OcHOBHBIE OHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN

24.04.2025

32

OcCHOBHBIE METO/IBI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM.
[Inactmaccel, kayuyku, BoiokHa Cl10KHbIE

08.05.2025




3(UpBI KaK MPOU3BOIHBIC KAPOOHOBHIX
KuCoT. ['maponuns cinoxHbIx 3Gupos

33

3auéTtHas padora Ne2

15.05.2025

34

[ToBTOpeHME M 000OIIIEHNE MaTepraTa

22.05.2025

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUN PJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(pHTyparus aToMOoB

05.09.2024

[lepuonnueckuii 3akoH u llepuoanueckas
CHCTEeMa XUMMHYECKHUX deMeHToB J[. 1.
MengeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUS aTOMOB

12.09.2024

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHNYCCKUX 3JICMCHTOB U UX COG,Z[HHGHPIFI
10 TpyMIaM U nepuojaM. 3HaueHue
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3yemenToB /.M. MenaeneeBa B
pPa3BUTUHN HAYKH

19.09.2024

CrpoeHue BeniecTBa. XMMUYECKas CBS3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHMs
KOBAJICHTHOM CBsI3U. BogopoHast cBs3b

26.09.2024

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOT'O
CTPOCHUS

03.10.2024

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJJTOUIHBIE PACTBOPBHIL.
MaccoBas 10715 BEILIECTBA B pacTBOPE

10.10.2024




Knaccudukanust 1 HOMEHKIIAaTypa
HEOPraHMYECKUX COCTMHECHUH.
['eHeTHUeCKas CBSI3b HEOPTAHUYECKHIX
BEIIIECTB, Pa3IMYHBIX KJIACCOB

17.10.2024

Knaccudukanus XuMU4ecKux peaxiiuii B
HEOPraHWYEeCKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHHS SHEPTUU PU
XMMHYECKHUX PEAKIMAX

24.10.2024

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUUYECKOE PABHOBECUE

07.11.2024

10

[Tpaktuueckas padota Ne 1. « Bnmustaue
pa3uyHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKOU PEAKIIUN»

14.11.2024

11

DnekTponuTrudeckas aucconuanus. [lonsarue
0 BoziopoiHOM Tokasarene (pH) pactopa.
Peakiuu nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX nu HGOpI‘aHI/I‘-IeCKI/IX BCIICCTB

21.11.2024

12

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsTHE 00 AMIEKTpOITH3E
pacIiaBOB U paCTBOPOB COJICH

28.11.2024

13

Pemenue 3agau no pasaeny «Teopernueckue
OCHOBBI XUMUU

05.12.2024

14

Merauibl, ux nosnoxenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 3i1eMeHTOB []. M.
MemnieneeBa 1 0COOEHHOCTU CTPOCHUS
aToMoB. OOme Gu3ndecKkue cBOKNCTBa
METaJUIOB

12.12.2024




15

CnaBbl METAIIIOB. DJIEKTPOXUMHUUYECKU
pAI HANPSKEHU METAJJIOB

19.12.2024

16

XUMHYECKHE CBOMCTBA BaXKHEHIIINX
METaJIOB (HATPHH, Kaluil, KalbIuH,
MarHHii, ATFOMUHHN ) U UX COCTUHEHUN
3auéTtHas padora Nel

26.12.2024

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUU

09.01.2025

18

XUMHUYeCKre CBOMCTBA IIUHKA, JKeJe3a U UX
COCTMHEHNN

16.01.2025

19

[IpakTuueckas padora Ne 2. "Pemenue
HKCIEPUMEHTAIBHBIX 3371a4 110 TEMe
«Metamne»"

23.01.2025

20

Hemerannel, ux monoxeHue B
[Tepuoanueckoii cucreMe XUMUUECKUX
anemeHToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

30.01.2025

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AnnoTponusi HEeMETaIoB (Ha IpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

06.02.2025

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
UX COCOUHEHUN

13.02.2025

23

XuMHUECKue CBOMCTBA a30Ta, hocodpa 1 Ux
COCTMHEHNN

20.02.2025

24

XHUMHUYECKUE CBOMCTBA yIIIEpOJia, KPEMHHUS U
UX COeIUHEHUUN

27.02.2025

25

[IprMeHeHne BaXKHEUIIINX HEMETAVIOB U UX
COCTMHEHNN

06.03.2025




26

O0001IeHrEe U cUcTEMATH3AINS 3HAHUH 110
teMe «HemeTamnaeny. BerauciaeHus mo
YpaBHEHUSAM XUMHUUYECKHUX PEAKIIUN 1
TEPMOXUMHYECKHUE PACUETHI

13.03.2025

27

[IpakTuueckas padora Ne 3. «Pemenue
9KCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramisr"»

20.03.2025

28

Pemenue 3amau o remam «MeTayuibl) U
«Hemeramiey

03.04.2025

29

Heopranndeckne u OpraHnYecKre KUCIOTHI.
Heopranudeckne u opraHuYecKue
OCHOBaHHS

10.04.2025

30

AMpoTepHbIe HEOpraHu4YecKue U
OpraHvyecKue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

17.04.2025

31

Poinb xuMuu B 00eCIIeUeHHH YKOJI0THUECKOI,
SHEPTreTHYECKON M MUIIEBON O€3011aCHOCTH,
pPa3BUTHUU MEIUITMHBI YenoBEeK B MUpE
BEIIIECTB U MaTEePUAJIOB

24.04.2025

32

[IpencraBnenust 06 0OMIMX HAYUHBIX
MPUHIUIIAX TPOMBIILIEHHOTO MOJIyYeHUS
BOKHEHIINX BEILIECTB XUMHUS U 3J0POBbE
yeJioBeKa

08.05.2025

33

3auéTtHas padora Ne2

15.05.2025

34

[ToBTOpEeHHE 1 0000IIIEHNE MaTepHaia

22.05.2025

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIUI1 YYEHUKA

» Xumus / I'abpuensin O.C., Octpoymos WU.I'., Cnaakos C.A., AKIHOHEpHOE
obmectBo «M3natenbcTBo «IIpocBemenne
» Xumus, 11 xkmace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe 0011eCcTBO

«M3marenscTBO «IIpocBemieHne»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA
1. 'apa H.H. Xumus: ypoku B 10-11 kmacce: mocobue mist yuurens. — M.:
[Ipocsemenue, 2013 . — 112 c.

2. T'apa H.H. I'abpycesa H.W. Xumus. 3a1auHuK ¢ «OMOIIHUKOM». 10-11
kiaccel. — M.: IIpocBenienue, 2013 r. — 79 c.

3. Xumusi: 10-11 knacc. [Inanupyemsie pe3ynbTarsl. Cucrema 3aaHui.
®dI'OC/ Kapepuna A.A., Usanona P.I'., [lo6potun /I.FO. — M.: [IpocBenieHue,
2013 - 128 c.

4. Curyanuonnsle 3aaanus o xumuu: 8-11 knacesl. ®I'OC / [Tuuyruna I'.B.
—M.: Bako, 2014 — 144 c.

5. Pagenxuii A.M.JIlunaktuueckuii Marepuai 1mo xumuu s 10-11kmaccos /

A.M. Paneuxnii-M.: [Ipocsenienue, 2019.- 144 ¢



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

* http://www.chemnet.ru/

* http://www.alhimik.ru

* http://www.mmlab.ru

* http://www.informika.ru/text/database/chemy/START.html
* https://content.edsoo.ru/lab/

* https://educont.ru/

* https://resh.edu.ru/

* https://multiurok.ru/

* http://fcior.edu.ru

* https://uchi.ru/

* https://digital.prosv.ru/

* https://www.yaklass.ru/
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