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MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHM HAa YypOBHE CpPEIHETO O0O0mero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®enepannn», TpeOOBaHHUM K pe3ysibTaTaM OCBOCHHUSA
dbenepanpHOl 00pa3oBaTEILHON MPOrpaMMBbl  CpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B  DeaepalbHOM  rOCYyAapCTBEHHOM
obpazoBarenbHoM cTtangapte COO, ¢ yu€tom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeaMera «XHUMHsS» B 00pa30oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMUX OCHOBHBIE 00pa3oBaTelIbHBIC MPOTPAMMBI, U
OCHOBHBIX TMoNoXkeHu «Crpareruu pa3BUTHs BocnuTaHus B Poccuiickoi
@epnepanuu Ha nepuoj 10 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHHU, K OIMPEACIICHUIO
oO1elt cTparerun oOy4eHMsl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUIUXCs CPECTBAMU
ydebHoro npeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyainbHbeie TosiokeHuss GI'OC COO o B3auM0OOyCIOBICHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJbTaTOB OOydYeHHUS M TPEOOBAaHWUN K YPOBHIO IMOATOTOBKU
BBITTY CKHUKOB.

XUMHUECKOE o0Opa3oBanue, MoJIy4aeMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHOM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)KUT 3aBEPIIAIOIIAM JTAllOM peaM3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHON CHCTEME XUMHUYECKOrOo OOpa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBI0 WM TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
oOydJaronmxcsi Ha YpOBHE CPEHEro O0Iero oopa3oBaHUs CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEpKaHUE M TIOCTPOCHHE KOTOPOrO OIpeeSieHbl B
nporpaMMme IO XUMHUU € Y4€TOM chenuduKd HayKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABl U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4ETOM
o0mux T1ened W TPHUHIMIOB, XapPaKTEPU3YIONUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopazoBanus B Poccuiickoii deneparnum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UrpaeT ocoOyr poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTepUanbHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B ((OOPMHUPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEJICTABICHUS 00 OKpYXKAIOIeM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYIMMHU €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM 4acThI0 MUPOBOI KyJIbTYpbl, HEOOXOJAUMBIM yCIOBHEM YCIIEUTHOTO
TpyJa W KU3HU KaxJI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJOIWW HalpaBlieHA Ha pPEUIEHUE
rJI00aJbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM € OOmMMM LENSMU W MPUHIMIIAMH CPEAHETO OOIIETOo
obOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHb
U3YYEHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIEKYJIbTYPHYIO MOJIrOTOBKY
oOyyarommxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsitomiuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas M HeOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZepXaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHHUH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUW W3 OOIICH XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWW NPU U3YyUYEHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XuMus» cQopMHpOBaHAa B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3YYEHUI0 Y4YeOHOro warepuasa u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpOBHAIX. Tak, B Kypce OpPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHuu BemiecTB. CBeneHHs 00 U3y4yaeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckol XWMHUU TOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOITETO 0Opa30BaHUs IMEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[Tonx HOBBIM yriom 3peHusi B mnpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YUYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakimu. Tak, B yacTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUS» O00yYaromuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMI,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHe (QYHKIUI STOro 3akoHa — OT
00o001aromIei 10 0ObACHSIOMIEN U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWINHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaX U MPUMEHEHUH, a TAKKE O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kimaccoB
JIIEMEHTAMH COJEP)KAHMS, WMEIOIMIMMHU KYJIBTYPOJOTHUYECKH W IMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aUMOCBS3M XHUMHH C
IpYTUMHU HayKaMH, PAcCKpbIBAlOT €€ pOJib B IIO3HABATEIBHOM MU IIPAKTUYECKOMN
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBAaThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ JJId TONOJIHEHUS 3HaHUM, pEelIeHUs WHTEUIEKTYalbHbIX U
AKCIMEPUMEHTAIIbHBIX HUCCIEA0BAaTEeNIbCKUX 3a4a4. B 1enom coaepkanue yd4eOHOro
npeaMera «XWUMHsD» ~ JAaHHOTO  YPOBHS ~ M3Y4YEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUEe y 0O0YyYarOIMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHMMAaHUS
¢unocopckux uaed, TakMx Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYEeCKOTO0 MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUH MNYTEM SKCHEPUMEHTA U
pelIeHHs TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
PEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaK)Ke MpoOJeM COepexeHUsT IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAIOB.

B nmmane pemeHus 3agad  BOCIMTAHMS, PA3BUTUS W COLMAIM3ALUU
00y4JarmuXxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K ONPEICIICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUN, HUMEIOIUX 0a30BO€ 3HAYEHUE MJIA
pa3IMYHBIX BHUAOB JACATENbHOCTU: PpEIICHUS NpoOsieM, TOHUCKA, aHajau3a M
00paboTKku nH(popMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUIYECKON
U HCCIIEJOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHWUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOIO OOIIETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEAeIICHUN
COJICPKATEJIbHONM XAapaKTEPUCTUKU IEJIed HW3Yy4YeHUsT IpEeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NeSATEIbHOCTH YE€JIOBeKa M KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOAUYECKON TOYKHM 3PEHHUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEIIEU W3yYEHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMU LEISIMU H3Y4Y€HUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBHIsIIOTCA:

e (opmMupoBaHMe CHUCTEMbl XUMHUYECKMX 3HAHUHW Kak  Ba)KHEHIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHUE M MOHUMAHHE CYUIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuud, HEOOXOOUMBIX [JIsI MPHOOpETEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUYECKON U TTOBCEAHEBHOM KU3HMU;

e pa3BUTHE YMEHHUH U CIIOCOOOB AEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO HJKCIEpUMEHTa, COOJIOJEHUEM  MPaBUII
0e30macHOro o0panieHus ¢ BEIECTBAMH.

Hapsigy ¢ aTuMm, comepxaTesbHas XapaKTepUCTUKA 1LIeJiel U 3a/lay U3y4eHUs
npeaMeTa B IporpaMme 1Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUUM B OOJbIICH CTENeHH OTHAETCS  MPEANOYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsI OOy4YeHUs, OpPUEHTUPOBAHHOM Ha
MOJTOTOBKY BBIIYCKHUKA 00IIe00pa30BaTEIbHOM OpraHu3allid, BIAICIOLIEro HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMH aKTUBHOTO TOJIYYCHHS 3HAHUN U NMPUMEHEHUS WX B PEANbHOU KU3HU
JUISl pELIEHUS TPAaKTUYECKUX 3a/1a4.

B cBsf3u ¢ 3TUM Mpu U3ydeHUU IMpeameTa «XUMHUS» JOMHUHHUPYIOLIEE
3Ha4Y€HHE MPUOOPETAIOT TAKKE 1IeJIN U 33]1a4M, KaK:

amanrtanusi 00y4aronmxcsi K yCJIOBUSM JTUHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMupOBaHHE  UHTEIJIEKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pelieHnil B KOHKPETHBIX dU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYaIOMIMXCS  KJIFOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHLINI), HMMEIOIIMX YHHUBEPCAJIBbHOE 3HAYEHUE [UIS PAa3JUYHBIX BHJIOB
JIeATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHaim3a U 00paboTku uHbOpMaInH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke g OUEHKM C TO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U MIPUPOIHYIO CPELLY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUarOIINXCs: CIIOCOOHOCTH CaMOCTOSTENBHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BAThH
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTUH IS TIOMCKA M aHaln3a y4eOHOH u
HAYYHO-TTOMYJISIPHON HHPOPMAITUH XUMHUIECKOTO COJICP KAHUS;

(dbopMUpOBaHUE U PA3BUTHE Y 00YUAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUJIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBJIEHHOCTH XWUMHUHU, €€ BAXXHOM POJM B PEHICHUM TJI00ANbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOIONOIB30BaHNUs, IOTIOHEHUS SHEPIeTUIECKIX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BaHUs TIOJIYYCHHBIX 3HAHUHN I NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBJICHUSIMH.

B yueOnom mnane cpeaHero ooOmiero oOpa3oBaHUS MPEAMET «XUMUSD»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEAMETHOHN obnactu «EcTecTBeHHO-HAy4YHBIE
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUYEHHUS] XUMHUU, HA 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B Hegento), B 11 knacce — 34 yaca (1 gac B Hepeno).

Peanmaunﬂ BOCIIUTATEC/IBHOI0 KOMIIOHEHTA HA YPOKaX XUMHUHN

o (opMHUpOBaHHE POCCUNUCKUX TPATUIIMOHHBIX JYXOBHO-HPABCTBEHHBIX U CO-
UOKYJIBTYPHBIX [IEHHOCTEH, IEHHOCTHOTO OTHOIICHUSI K OTE€YECTBEHHOMY
KYJIbTYPHOMY, ICTOPUYECKOMY M HAYYHOMY HACJEAUI0, TOHUMAaHHUs 3Ha4ue-
HUSI XUMUYECKON HAyKH B )KU3HU COBPEMEHHOI'0 O0IIECTBA, CIIOCOOHOCTH
BJIQJIETh IOCTOBEPHOM MH(OpMaIHEit 0 MepeIoBhIX JOCTHKEHUSX U OTKPHI-
TUSIX MUPOBOW U OT€UYECTBEHHON XUMUHU,

e BOCIHMTAHUE Y YUAIIUXCS JOTUUECKON KYIbTYPhl MBIILICHUS, CTPOTOCTH U
CTPOMHOCTH B YMO3AKIFOUCHUSX;

e TI03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA TTOJTYYEHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOMMBIE JIJIsT OOBSCHCHHS HAOII0JaeMBIX IIPOIIECCOB U SIBJIC-
HUH, TO3HABATEILHON, HTHPOPMAIIMOHHON M YNTATEIHCKON KyIbTYPHI;

¢ CIIPaBEJIMBOCTb U YECTHOCTb.



COAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'"AHUYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU

[Ipenmer opraHn4ecKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUs CTPOEHUS OpPraHUuYECKHUX
coequnenuit A. M. byTtiepoBa, e€ ocHOBHBIE TTo10)keHHI. CTpyKTypHBIE (hOPMYIIBI
OpPraHMYECKUX BelecTB. [ omonorus, wu3oMepus. XuUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o ki1accUpUKAILMK OpraHnyeckux BeuiecTB. HoMmeHkmnaTtypa
OpraHUYECKUX COEIMHEHHM (cucTeMaruyeckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C O0OpasllaMHd OpraHMYeCKHX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIECTB, HAOIIOJEHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUe, 0OyTrIMBaHUE U TOPEHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKM psa. MeTraH M 3TaH —
NPOCTEUIINE TPEICTABUTENN aJKaHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelleHus] M TOpPEHHUs), HAXOXJECHHWE B MPUPOJE, TNOJy4YCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTHYECKHUI Psii. DTUJIEH U MPONHIEH —
NPOCTEUIINE TPECTABUTENN AJKEHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallid, OKHUCJICHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U PUMEHEHHE.

Ankanuensl: Oyrtaawes-1,3 m mermwnOytanueH-1,3: cTpoeHWe, BaKHEWIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AlIETHIICH
— TMpPOCTEHIINKA TNPEACTaBUTENh AJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMHUYECKHE CBOMCTBA (pEaKLMU TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TMApaTaLiH,
TOpPEHUs), IOJyYEHHE U IPUMEHEHNE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3NUECKHME U XMMUYECKHE CBONCTBA
(peakiuy rajoreHMpOBaHMUSI U HUTPOBAHUS), MOTYUYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuveckue  ceolicmeéa  (peaKyuu



2aN02eHUPOBANUsl U HUMPOBAHUS), NOdyYyenue u npumenenue. TOKCUYHOCTD
apeHoOB. [ eHermyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, INPHUHAMICKAIIUMU K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHHMKHA YTIIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl nepepaboTku HeTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKH), nuposu3. [Ipomykrsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIH
yTOJIb ¥ MPOAYKTHI €r0 MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
O3HAKOMJIEHME ¢ 00pa3laMu IUIaCTMAcC, KaydyyKOB U PE3HUHbI, KOJUIEKIUU
«Hedpts» wu  «Yromp», MOACIMPOBAHWE  MOJIEKYJ  yTIAEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, IPOBEICHNE MPAKTUUYECKONW PabOThI: MOTyYEHHE 3TUJICHA
Y U3YUYEHHE €r0 CBOWCTB.

Pacuérurlie 3amaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0bEMa,
KOJINYECTBA MCXOAHOIO BEIIECTBA WM NPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprannyecKkue coeIMHeHUs

[IpenenpHble OOHOATOMHBIE COUPTHL. METAHON W H3TAHOJ: CTPOCHHME,
¢usznyecknue U XHUMUYECKHME CBOMCTBA (pEaKkIMH C aKTHUBHBIMHU METaJUIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), IpUMEHeHue. BoaopoaHble CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa U ATAHOJIA HA OPTraHW3M YEIOBEKA.

MHoOroatoMHble  COMPTBL. OJTWIEHIJMKOJIb W  [JMLEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
METaJlaMH, KaueCTBEHHAasl peaklys Ha MHOIOATOMHBbIE CHUpTHI). [leficTBue Ha
opraHu3sM uesoBeka. [Ipumenenue riamuepruHa U 3TUIIEHTJIKOJIA.

®deHoJ: CTpOCHHME MOJIEKYJbl, (PU3NYECKHUe M XHWMHUYECKHE CBOICTBA.
TokcuuHocTh penona. [lpumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHA, aleTAIbIETUA: CTPOCHHUE,
dusznyeckue U XMMUYECKHE CBOMCTBa (peaklMM OKHCIEHUS W BOCCTAHOBIICHUS,
KAueCTBEHHbIE PEAKLIMH ), IOJyYEHHE U IPUMEHEHNE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCyCHasl KHCJIOTBI: CTpO€HHE, (PU3UUECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oOmrye s Kiacca KHCIOT, peakius 3TepupuKalnn), MoJydyeHHe U MPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCJIOT. Mbl1a Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, KX MOIOLIEE ICUCTBHE.

CnoxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb XKHUPOB.




YrneBompl:  cocTtaB, KiacCH(UKAIUS ~ yrAeBOAOB  (MOHO-, JH- U
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBAa (B3aMMOJACWUCTBHE C
ruapokcugom Menu(Il), oxucienue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a KaK H30MEP TITIOKO3BI.

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

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
poBeJcHNE, HAOMIOJEHUE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJECUCTBUE TJIMIIEPUHA C
ruapokcuoM meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJICHUE NMPAKTUUECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKIHUH MO M3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOIAHBIX BEIIECTB MJIM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMmepe mmiuHa). buonornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuael.

benku kak npuUpoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasi,
BTOpUYHAs U TPETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
HaOJI0/ICHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATYpauus OEIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJIEKYJSpHas
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHEHCALHS.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPAILCHHIA:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU N3YyUYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TMOHATHUN, TaK W MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAayUHbIE NIOHATHSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(UKaIus, MepUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmartepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHULIBI UX U3MEPEHUS.

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

I'eorpadusi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
peCypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PALMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHMH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepnoanyueckoi CUCTEMBI
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB MO TpyNmnaM U MEpHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). Bomoponanas cBs3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THMbl KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10J11 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkmarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MPUHAJIEKANUX K Pa3JIMYHbIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YJHEPTUH MPU XUMHUYECKUX PEaAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunmun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIC B cliadbie d5ekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX IPEBPAILCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucrema XuMuueckux sneMentoB Jl. U.
MeHneneeBay, W3y4eHHE MOJICNCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHUE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOIO OOMEHa),
IPOBEICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XMMHYECKHX pEaKUUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IOHATHUS «MaccOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonmoxxenne HemertauioB B Ilepuoandeckoil  cucreme
xumuyeckux snemeHToB [[. M. MenpaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) W MX  COCAUHEHHM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIMUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. 1lonoxxenne meramnos B llepuoandeckon cUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue gusznueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUH Pl HAPSKEHUH METaJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

O6mue cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHbBIE METO/bl H3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
W3YUYCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpa3llOB HEMETAIOB, pEIIeHUE
OKCIIEPUMEHTAIBLHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHUE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT Y IIEJI0YeH, KAYECTBEHHBIC PEaKIIUU Ha KATUOHBI METaJUIOB).

Pacuérnrbie 3agaun.

Pacuétel maccel BemecTBa uiaM 00BEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Tbl Macchl (00BEMA, KOTMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
13 BEILIECTB UMEET MPUMECH.

X¥MMHS U KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
06e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XMMUUYECKUX PEAKIINM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [POMBIIUICHHOTO
MOJYy4YEHHUS BaXKHEHIIIMX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepuabl JJs 3JIEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEPAIbHBIC
yaoOpeHus.

XuUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0E30MaCHOTO UCIIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B IIOBCEHEBHOM JKU3HH.

MexXnpeaMeTHBIE CBSI3H.

Peanmuzanmss  MeXINpeIMETHBIX  CBSI3eM MpU  HM3yYeHUH  OOmed U
HEOPraHUYEeCKOM XMMMH B 11 Kilacce OCyIlIeCTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CUCTEMHBIMU ISl OTAECIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukaius, IMepUOJUIHOCTb, HAOJIOICHHE,
JKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepusi, FHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC MCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3WCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBIILIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUaOB,
AIEKTPOHHA MIPOMBIIICHHOCTb, HaHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJaIMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeAMETHBIM W TIpeAMETHbIM). HayuHo-MeToau4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OO0IIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBercTBUM C CHCTEMHO-JEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIASHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOONPEEIEHUIO;

HaJIM4Khe MOTUBALIMK K O0YUEHHUIO;

LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroOIIMXCS PYKOBOACTBOBATHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPUCYIIMMU IIETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIEJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PpEe3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHsS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOr0 Tpa)KAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOIIO3HAHUSA, CaMOpPAa3BUTUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJarImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS TMpeaMera «XUMHUS»  OTpaxaror
c(hOpMHUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peaan3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro0 BOCIMTAHUSA:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00SI3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAMEPEHHUs, JIOTHKYy U
apryMEHThI IpYTMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHU;

YBaXEHUsI K MPOIECCYy TBOPUECTBA B OOJACTHM TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CTh pe3yJsbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHUKOB;

UHTEpEeCa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIELYIOIIEM
aHaJin3e MHPOpPMAIMKM O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MMOBEACHHS,;

CIIOCOOHOCTH OLICHUBATh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
Y IPUHHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUH AITHX
HOCTYIKOB;

4) popMuUpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEeH 370poBOoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TpaBuil 0e30MacHOro OOpallleHuss ¢ BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPAaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCJEACTBUM U HENPUATHS BPEAHBIX NMPHUBBIUEK (YNOTpeOieHus
aJIKOTr0J1sl, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JIPYrMX BHJAX
NESTEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a/ad
COoLIMaJbHON HaMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



UHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOodeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUA K TPYAY, JIOIAM TPyJa U PE3yabTaTaM TPYyAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHMIY&JIbHOH TpPaeKTOpUU
oOpa3oBaHusi, Oyayuied npodeccun M peanu3alMi COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHM )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIBb30BAaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIIBHOTO TPUPOAOIIOIb30BaHNUS,

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX Bpel OKPYKaAKOLIEH
IPUPOJTHON cpelie, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPUSATHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HAJIM4YHs PA3BUTOrO HKOJIOITMYECKOTO MBILIUICHMS, YKOJIOTUYECKON KYJIBTYHI,
OIBITA NEeATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHHs €€ polu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JAAHMU LIEIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXAIOLUIEM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM s  COBPEMEHHOM
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYyJIbTYPbI, PEIICHUHU I100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKOI O€30MacCHOCTH, B PA3BUTHUM MEIUIMHBI, OOECIIEYCHUH YCIOBHIA
YCHEIIHOTO TPYyAa U OSKOJOTWYECKH KOMGPOPTHOM KU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUsA CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHHS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCSI MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUSA IS
peleHust IpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAlIHsX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3lnYHbIX cepax mpodhecCuoHaTbHON

NESTEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeamera «XuMHs» Ha
YPOBHE CpeaHETo 00Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCIU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPyTHE);

YHHUBEpCaJIbHbIC yUeOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00y4YatoInXcs;
CHOCOOHOCTh o0yyaromuxcs MCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4YCOHBIC
JIEUCTBYS B IO3HABATEIIbHON U COLMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJSATUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeMcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyalW3upoBaTh  MpoOIiieMy,
BCECTOPOHHE €€ pacCMaTpPUBATB;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUI;

BBEIOMPATh OCHOBAaHWS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUI;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYEeCKas (opMmyna, ypaBHEHHE XUMHYECKOU
peakiMy — TMPU PEIIEHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aJ1ad,
IPUMEHSTh Ha3BaHHbIE MOJEJIbHbIEC NIPE/ICTABIICHUS ISl BBISBICHUS XapaKTePHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4M UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABICHHBIE
U CaMOCTOSATENTHHO C(OPMYyIMPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUSI HAOIIOJATh 32 XOAOM
mpoiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEeIbCKOM U MPOEKTHON
NESATETLHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢c naopmanuei:

OpUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHaTepHETa), aHanmu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BUAOB U (HOpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTH;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
orOope wuH(pOpManuy, HEOOXOAUMOM [ BBINOJHEHHS Y4YeOHBIX 3a7ad
OIIPEIENEHHOTO TUIIA,

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOWpAaTh  ONTUMaJbHYI0  (HOpMy  MpeACcCTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B X0Ji€ JUanora u/miu
JTUCKYCCUW,  BBICKa3bIBaTh  WjaeH, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHLHO BBITTOTHEHUS TPEIJIOKCHHOH 3a1a4H;

BBICTYIIaTh C MPE3CHTAlMell pe3yJlbTaTOB IMO3HABATEIBHON JIE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO I COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOM pabOThl M0 MCCIIEJOBAHUIO CBONCTB
U3y4aeMbIX BEILECTB, peaju3aluu y4eOHOro MpoeKTa U (popMyIHpoOBaTh BHIBOIBI
0 pe3yJbTaTaM NPOBEAEHHBIX HCCIEJOBAHUM MyTEM COTJIACOBaHMS MO3UIMI B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
JeSITENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajay, BBIOMpaTh Hauboliee
3¢ PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4YETOM TIOJYUYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpenmeTHbie pe3ynpTaThl OCBOEHHUsI Kypca «OpraHuueckas XUMH»
OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJM XHMHM B TIO3HAHUM SIBJICHUUN
npupoasl, B (OPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTOJIATAIOIIME TOHATHA (XUMHYECKHH 3JEMEHT, aroM, DSJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi dopmyisa (pa3BEpHyTas M COKpalléHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH O0O0BEM, YTIIEPOJHBIA CKeleT, (QyHKIHOHAIbHAs TpYIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHUCJIOPOJI M a30TCOJEp KaIlUe COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCMHEHNS); TEOPUHU U 3aKOHBI (TEOpHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHHA S3bIK XUMHH; MHPOBO33PEHUYECKUE 3HAHMUSA,
JeXalue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SBJIEHUH, (PAKTOJOTUYECKHUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, MOJIYYEHHUH U
0€30MacHOM HCIOJIb30BAaHUN Ba)KHEUIINX OPraHUYECKHUX BEUIECTB B OBITY U
MPAKTUYECKOHN JIEeATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IpPU
OMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JUJIS
COCTaBJICHUSI MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYEeCKMX BEUIECTB W ypaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTAaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIacCy/Tpymnme COeAWHEHUN (yriaeBOIOpPOAbI, KHCIOPOA M a30TCOAEp KaIliue
COCTMHEHUS, BBICOKOMOJEKYJISIPHBIE COEAMHEHMsI), [1aBaTb UM Ha3BaHUS IO
cucreMatnueckod HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJICH, MPONUJIECH, AalleTHJICH,



ATWJICHTJINKOJb, THINEpUH, (HEeHoN, (HOopManbAeTh, aneTalbIerua, MypaBbUHAS
KHCJIOTa, YKCYCHas KHCIIOTAa, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OpPMHUPOBAHHOCTh YMEHHUSI OINpPENesATh BHIbI XUMHUYECKOW CBSI3H B
OpPTaHMYECKUX COSAMHCHUSIX (OJMHAPHBIC U KpaTHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa /s 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

cOpPMHUPOBAHHOCTh ~ YMEHHH  XapaKTepu30BaTh  COCTaB, CTPOCHHUE,
duznyecKkne M XUMHYECKHE CBONCTBA THUIUYHBIX MPEACTABUTEICH pa3IHMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMJICH, arleTHJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHO], ATAHOJ, STUJICHTJIUKOJIb,
TIUIEpUH, (EHON, aleTalbIerul, MypaBblHasI U YKCYCHasi KHCJIOTHI, TIIOKO3a,
Kpaxmal, [eJUTi0103a, aMUHOYKCYCHAsI KHCIIOTa), WJUTFOCTPUPOBATH TEHETHIECKYIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMUYECKHX PEAKIHil C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOopMyIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTIIECBOJIOPOTHOTO
ChIpbsi  (He(Thb, NPHUPOJHBIA Ta3, Yyrojb), CHOCOOBI HX MepepaboTKH U
MPAaKTHYECKOEe MPUMEHEHHUE TPOTYKTOB MepepabOTKy;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJHOTO W3 HCXOMHBIX
BEIIECTB WJIU MPOJTYKTOB PEAKIIUHN);

c(OpPMHUPOBAHHOCTh YMEHHWH BIAJACTh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUs, UCTIOJIb3YEMbIX B XHUMHUHU TIPU HU3yYCHHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIONb30BaTh CHCTEMHBIE XWUMHUYECKHE 3HAHWS [UIsl TPUHATHS pEIICHWA B
KOHKPETHBIX KU3HEHHBIX CHUTYyalllsIX, CBS3aHHBIX C BEHIECTBAMH U WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
MOCYJIO W JTabopaTOpHBIM O0OpYIOBaHWEM, a TaK)Ke MpaBuia OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHUSMHU IO BBITOJHEHHUIO Ja00paTOPHBIX
XUMHYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, TIOJyUYCHHE
THJIEHA ¥ W3yYeHHUE ero CBOWCTB, KAaYCCTBCHHBIC PEAKIMH OPraHUuYECKHX
BEIECTB, JACHATypalus OCNKOB NpPH HArpeBaHWU, LIBETHBIC PEakiuu OEIKOB) B
COOTBETCTBUMU C TMpaBWIAMHU TEXHUKH OE30MacHOCTH TMpHU OOpaleHUuH C
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, TWIPEICTABIATH PE3yIbTaThI



XUMHUYECKOTO SKCIEpruMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GOPMYJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpECTBAa MacCOBOMU
uHopmariuu, UHTepHeT 1 Ipyrux);

chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWa  DKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B IIENISIX
COXpPAaHEHMSI CBOErO 3/I0POBbS M OKPY>KAKOUIEH MPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MoHUMas cMbica nokazatens [1/IK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALLCHUS HX BPEAHOIO BO3JCHUCTBUS Ha OpPTraHU3M
YEJIOBEKA,

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHSATh 3HAHMSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHYECKUX SIBJICHUM;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMIUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XWMHM B IIO3HAHUU SBJICHUU
OpupoAbl, B  (POPMUPOBAHUU MBIUUIEHHS W  KyJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEeIIeHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U NPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYJia, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(koBaJIeHTHas, MOHHAsI, METAJJTMYECKas, BOJOPOAHAs ), KPUCTAIIMYECKasl pEIIETKa,
TANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEAJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHs
ANIEKTPOJIMTHYECKON JaucconManuu, nepuognyeckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpaIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3BIK XHUMHUH,



MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUEe B OCHOBE IMOHUMAHUS MPUYMHHOCTH U
CHUCTEMHOCTH XWMHUYECKHX SIBIICHUU, (hAaKTOJOTUYECKUE CBEJICHUS O CBOWMCTBAX,
COCTaBe, MOJIyYeHUHU U 0€30IMaCHOM MCTOJb30BaHNN BOKHEUIIINX HEOPTaHUIECKUX
BEIECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHUM BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCMHOJb30BATh COOTBETCTBYIOUIUE MOHATHS HPU
ONMCAaHUKM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JUJIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHkiaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHbld ra3, YIVIEKUCIbIA Tra3, aMMHUaK, raméHas
U3BECTh, HETAIlIEHAS] U3BECTh, TUTHEBAS CO/A, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAWHEHUSX PA3IUYHOTO COCTaBa, BUJ XUMHUUYECKOU
CBSI3U (KOBAJICHTHAsl, MOHHAs, META/NINYECKasi, BOJOPO/IHAS) B COCIUHEHUSX, THUII
KPUCTALUIMYECKON PElIETKH KOHKPETHOTO BeIlleCTBA (aTOMHAs, MOJEKYJIApHas,
MOHHAs, METAJJINYECKas), XapaKTep Cpe/ibl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKUX
COCTUHCHM;

c(hOpMUPOBAHHOCTD YMEHHUI YCTaHABJIMBATh NPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBY K OMNPEACIEHHOMY KacCy/TpyIIe
COEAMHEHUN (IIPOCThIE BELIECTBA — METAJLJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUSI,
KHUCJIOTHI, aM(OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI MEPUOANYECKOTO 3aKoHa /.
W. MenneneeBa u 1EMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, O0BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil CcUCTEMBI
xuMuueckux anemeHTtoB [[. M. MeHnneneeBa, MCHONB3ys MOHATHS «s-, p-, d-
AIEKTPOHHBIE opouTanm, «IHEPTreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COEIUHEHHI
10 repuoaaM U rpynnam llepuonnueckon cucrempel XMMUYECKUX 3y1eMeHToB [I. U.
Mengeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKUE CBOICTBA HEOPTraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIECTBOBAHUE T€HETHUYECKOW CBS3UM MEX]Yy HEOPraHWYEeCKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBYy pPEArMpyOIIMX BEHIECTB, TEILIOBOMY



ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OpPaTMMOCTH
pEeaKLnH, yYaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHM COCTaBISATh YPABHEHHS PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPraHMUYECKUX BEIIECTB, pPACIIO3HABAThH
OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMu OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKaliue B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyUYHBIX NPUHILMINAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHS C HCIOJb30BAaHUEM
MOHSITUS «MaccoBas JOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMHYECKUX PEaKIUsIX, MacChl BEIIeCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUMX B peaKklUu
BEIIECTB, TEIJIOBOro 3¢ @dexra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOMIOAATH MpaBUIia MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1TabopaTOpHBIM OOOpPYJOBAaHHUEM, a TaKXKe IpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
IKCIEPUMEHT (Pa3l0oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeNeJICHUE Cpellbl PAacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAaueCTBEHHbIE peakluu Ha cyibdar-, kapOoOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TemaM «Metamne»y U «HemeTannsl») B COOTBETCTBHHM C TpaBWJIAMHU TEXHUKH
0€30MacHOCTH MPU 0OpaIllEHUH C BEIIECTBAMH U J1TA00pATOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YNbTAThl XHMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu



ypaBHEHUN COOTBETCTBYIOIIUX peaKkmuii U (HOpMYIUPOBATh BBHIBOJLI HA OCHOBE
ITUX PE3YIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpECTBAa MacCOBOMU
KOMMYHUKaI, MHTepHET U ApyTrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOMIOAaTh  MpaBWIA  DKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NESITEIHHOCTH B IIENISIX
COXpaHEHHUsI CBOErO 3J0pPOBbS MU OKpYKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTb BO3JICHCTBUA HA KUBbIE OPraHU3MbI ONPEACIIEHHBIX BEUIECTB, TIOHUMAs
cmbicn nokazatens [1JIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHBIICHUS U
MPEIOTBPAICHUS UX BPETHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKaA,

JUIsi 00yYaronmxcsi ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUMU;

JUISL  CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

bopmy.
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Pa3nes 1.Teoperuyeckue 0CHOBBI OPraHU4eCKOM XUMUH

1.1

[Ipenmer
OpraHNYeCKOu
xumuu. Teopus
CTPOCHUS
OpraHUYECKUX
COeIMHEHUH A.
M. Bytneposa

Hroro no pasaeny
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2.1
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2.2
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YIJIEBOJOPOABL:
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AJIKUHBI
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e
YTIE€BOIOPOABI

24
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UCTOYHUKHU
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13
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3.3
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13

Pasnen 4.A30Tconepxka

e OprauHn4eCKue COCAMHCHU A

AMUHBEL.

4.1 AMHUHOKHUCIIOTBI 3
. beaku

Nroro no pazgeny 3

Pa3znen S5.BbicokoMoJieKy/JISIPHbIE COeIUHEHUSA

5.1

ITnactmaccsl.
Kayuyku.
BoinokHa

Hroro no pasgeny

OBIIEE
KOJWMYECTBO
YACOB 10
[TIPOTPAMME

34

11 KUIIACC

Ne i/m

HaunmenoBanue
pa3aesioB U TeM
MPOrpamMmMbl

Ko/nuyecTBO 4acoB

Bcero

KonTposabHbie
padoTshI

IIpakTHyeckuel
padoThI

JIeKTPOHHBIE (M (POBbIE)
o0pa3oBaTe/IbHbIE PecypChl

Paznen 1. TeopeTnueckue 0CHOBbI XUMHH

1.1

Ctpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
cHcTeMa
XAMHYECKHX
snemenToB /JI. W.
Meunneneena

bubnuorexa
IIOK https://myschool.edu.ru/

1.2

Ctpoenue
BEIIIECTBA.
MHuoroobpasue
BEIIIECTB

bubnuorexa
IIOK https://myschool.edu.ru/

1.3

XUMHAYECKHE
peakuuu

bubnuorexa
ITOK https://myschool.edu.ru/




Hroro no pasaeny

13

bubnuorexa
ITOK https://myschool.edu.ru/

Pa3nes 2. Heoprannyeckasi Xumust

2.1 MerTanmnbl 6 bubmmorexa
ITOK https://myschool.edu.ru/
Bbubnuoreka
2.2 Hemeraer 9 ITOK https://myschool.edu.ru/
CBs3b
53 HEOpraHWdecKuy bubnnoreka
U OpraHUYEeCcKuX LIOK https://myschool.edu.ru/
BEIICCTB
Nroro no pazgeny 17 BH6HHOTeK_a
ITOK https://myschool.edu.ru/
Pa3zgen 3. XuMus 1 :Ku3HbL
bubnuorexa
3.1 KUMHST 1 KUSHE 4 IHOK https://myschool.edu.ru/
Ntoro no pazgeny 4
OBIIIEE
KOJIMYECTBO 34
YACOB I10

[TPOT'PAMME




IIOYPOYHOE IINIAHUPOBAHMUE
ID 3028038 10 b KJIACC Xataamamxkusad Hagexna OBanecoBHA

Ne m/m KonuyecrBo | [lata DJIEKTPOHHBIE
Tema ypoka
4acoB undgposbie
o0pa3oBaTe/bHbIE
pecypcbl
I moaryrogue

1 [IpeameT opranndeckoit 1 02.09

XI/II)Min et II;)OBHHKHOBGHI/IG bubmorexa

’ ’ LIOK https://myschool
pa3BUTHE U 3HAYCHHUE. eduru/
HNucrpykrax no Th -

2 Teopust ctpoeHus 1 09.09 bubnuorexa
OpPraHUYECKUX COCTUHEHUN IIOK https://myschool
A. M. bytneposa, e€ .edu.ru/

OCHOBHBIE MTOJIOYKCHHUSI

3 [IpencraBnenue o 1 16.09 bubanoreka
KJaccu(puKanuu ITOK https://myschool
OpPTaHUYECKHUX BEIECTB. .edu.ru/
Howmenkiarypa
(cucremaTuyeckas) u
TPUBUAIBHBIC HA3BAHUS
OpraHMYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHHUE, 1 23.09 bubnuoteka
TOMOJIOTUYECKHH PSJT LIOK https://myschool

.edu.ru/

5 Mertan u 3TaH — 1 30.09 bubnnoreka
IpOCTEHIINE PEACTaBUTEH IIOK https://myschool
AJIKaHOB .edu.ru/

6 AJIKEHBI: COCTaB U CTPOCHUE ! 07.10 bubmorexa

. ’ ILHOK https://myschool
CBOICTBa
.edu.ru/

7 OTUJIEH U IPONUJIEH — 1 14.10 bubnuorexa
IpOCTEHIINE PEACTaBUTEIN IIOK https://myschool
AJIKEHOB .edu.ru/

8 [TpakTrueckas pabora Ne 1. 1 21.10 bubnuorexa
«[lomyuenue sTuneHa U IIOK https://myschool
W3YUYEHHUE €r0 CBOHCTBY» .edu.ru/

HNucrpykrax no Th

9 Ankanuensl. byranguen-1,3 u 1 11.11 bubanoreka
MeTmioyTaaueH-1,3. LOK https://myschool
[TomyyeHne CHHTETUYECKOTO .edu.ru/

Kay4yKa U pe3UHbI

10 AJIKMHBIL: COCTaB U 1 18.11 bubnnoreka
0COOCHHOCTH CTPOCHHS, IIOK https://myschool
TOMOJIOTHYECKHH PSIJI. .edu.ru/

AnetuieH — npocreimmii
IPEJCTaBUTEINb AJIKUHOB




1 Beruncnenus no ypaBHEHUIO ! 25.11 bubmorexa
. LHOK https://myschool
XUMHUYECKON peaKinu edu.ru/
12 ApeHbt: GeH301 H Toyos 1 02.12 bubnnoreka
) ' IIOK https://myschool
TOKCMYHOCTH apeHOB
.edu.ru/

13 I'eneTnyeckas cBs3b 1 09.12 bubnmnoreka
YTJIEBOJIOPOIOB, LIOK https://myschool
NPUHAIISKAIINX K .edu.ru/
pa3IMYHBIM KJIaccam

14 KoHTposTbHas paboTa 1o 1 16.12 bubnmoreka
pazzaeny «YTIIeBOIOPOIbD» LIOK hitps:/myschool

.edu.ru/

15 [IpupoaHbie ICTOYHUKHI 1 23.12 bubnuorexa
YTII€BOAOPOAOB: TPUPOIHBIH IIOK https://myschool
ra3 v nmonyTHbie He(TsIHBIC .edu.ru/
ra3bl, He()Th U MPOAYKTHI €€
nepepaboTKH

16 [IpuponHbIe HCTOUHUKHU 1 30.12 bubnuoteka
YTJIEBOJIOPOOB: IPUPOIHBIN ILHOK https://myschool
ra3 " MOIMyTHbIE He(PTIHbIC .edu.ru/
ras3sl, HeTh ¥ MPOIYKTHI €€
nepepaboTKu

II mosyroame

17 [IpenenbHble OHOATOMHBIE 1 13.01 bubnmoreka
CIIUPTHI: METAHOJ M 3TAHOJ. ILIOK https://myschool
Bomopoanas cBs3b. .edu.ru/

HNucrpykrax no Th
18 MHOroaToMHbI€ CIIUPTHI: ! 20.01 bubmorexa
) LIOK https://myschool
STHJICHTIIMKOIb U TJIULEPHH
.edu.ru/

19 DEHO: CTPOEHUE MOJIEKYJIBI, 1 27.01 bubnuorexa
du3nueckre 1 XUMHUECKUE IIOK https://myschool
CBOMCTBA, MPUMEHEHHE .edu.ru/

20 Aberib: GopManbIeri 1 03.02 bubnuoteka

) LIOK https://myschool
U aneTranbAerua. AueToH
.edu.ru/

21 OIHOOCHOBHBIE TIPEIETbHbIE 1 10.02 bubnuorexa
KapOOHOBBIC KHCIIOTHI: IIOK https://myschool
MypaBbUHas U YKCYCHas .edu.ru/

22 [IpakTuueckas padora Ne 2. 1 17.02 bubnuoteka
«CBoticTBa pacTBOpa ILHOK https://myschool
YKCYCHOW KHUCIOTBI) .edu.ru/

23 CreapuHOBas U 0JIEUHOBAs 1 24.02 bubnuoreka
KHCJIOTHI, KaK TPeICTaBUTEIIN LOK https://myschool
BBICHIMX KapOOHOBBIX KHCIOT .edu.ru/

24 MBpi1a Kak COJIA BBICIIIUX 1 03.03 bubnmoreka
KapOOHOBBIX KHUCIIOT, UX LIOK https://myschool
MololIee ecTBre .edu.ru/




25 CrnosxxHble 3(hUpBI KaK 1 10.03 bubnmnoreka
MIPOU3BOIHBIC KAPOOHOBBIX LHOK https://myschool
KUACIOT. [ Maponus3 cinoxxHbIX .edu.ru/
2¢upoB

26 | XKupsl: rugponus, 1 17.03 bubnuoteka
pUMEHEHUe, OMoJIoTHIecKast ILHOK https://myschool
POJIIb JKUPOB .edu.ru/

27 YTrneBoasl: coCcTaB, 1 07.04 Bbubanoreka
kinaccupukanus. Baxueitmme ITOK https://myschool
MIPEICTaBUTENH: TIIIOK03a, .edu.ru/
dpykTo3a, caxaposa

28 Kpaxmai 1 Le/Ionosa Kax 1 14.04 bubnuorexa

IHOK https://myschool
MPUPOIHBIC TOJTUMEPHI eduru/

29 KonTtponsHas padora o 1 21.04 bubnuoteka
pazaeny LHOK https://myschool
«Kucnopoaconep:xariue .edu.ru/
OpPTraHUYeCKHEe COSTMHEHUS

30 P 28.04 bubnmoreka

' 1 HOK https://myschool
AHWIIUH
.edu.ru/

31 AMMHOKHUCIOTHI KaKk 05.05 bubnnoreka
am(oTepHbIe OpraHuvYeCcKue IIOK https://myschool
COEIMHEHM, X 1 .edu.ru/
OMOJIOTUYECKOE 3HAYCHHUE.

IMenTnaer

32 benku kak npupoHbIe 12.05 bubnuorexa
BBICOKOMOJICKYJISIPHBIE 1 IIOK https://myschool
COEIMHEHUSI .edu.ru/

33 OCHOBHBIE TOHATHUSI XUMUHU 19.05 bubnmoreka
BBICOKOMOJICKYJISIPHBIX 1 ILHOK https://myschool
COCTMHEHUI .edu.ru/

34 OCHOBHBIE METOILI CUHTE3A 26.05 bubanoreka
BBICOKOMOJIEKYJISIPHBIX 1 IIOK https://myschool
coenuHenui. [lmacTMaccel, .edu.ru/

Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




INOYPOYHOE IINTAHUPOBAHHUE

ID 3028038 11 A KJIACC Xataamamxkusaa Hanesxxna OBaHecoBHA

Ne i/m

Tema ypoka

KoaunuecTtBo
4acoB

Bcero

JlaTa
U3y4YeHH s

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE PecypChbl

I monyrogue

XUMHAYECKUN DIIEMEHT.
ATOM. DIEKTpOHHAs
KOH(UTyparysi aTOMOB.
HNuctpykrax no Th

03.09

bubnuorexa
IIOK https://myschool.edu.ru/

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKHX AJIEMEHTOB /.
H. MenaeneeBa, ux cBs3b C
COBPEMEHHOU TeopHuei
CTPOEHHUSI ATOMOB

10.09

bubnuorexa
IIOK https://myschool.edu.ru/

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XHMHYECKHUX IJIEMEHTOB B
UX COCIMHEHHUH 110
rpynmnam v nepuoiam.
3HaueHue NepuoINYECKOro
3aKOHA U CHCTEMBI
XHMHUYECKHUX DJICMECHTOB
.. Menneneena B
pa3BUTUU HAYKU

17.09

bubnuorexa
IIOK https://myschool.edu.ru/

Crtpoenue BeniecTsna.
Xumudeckas CBSI3b, €€
BU/JIbI; MEXaHU3MBI
00pa3zoBaHMs KOBaJEHTHOM
cBA3u. Bogoponnas cBsi3b

24.09

bubnuorexa
IIOK https://myschool.edu.ru/

BanentHOCTb.
DNEeKTPOOTPULIATETLHOCTD.
CreneHb OKHCIICHHS.
BemecTsa MosiekynsipHOTO
Y HEMOJIEKYJISIPHOTO
CTPOEHUS

01.10

bubnuorexa
IIOK https://myschool.edu.ru/

ITonsTHE O IUCTIEPCHBIX
cucremMax. MIcTUHHEBIE U
KOJUIOUJTHBIE PACTBOPBI.
MaccoBast o1 BelecTBa
B pacTBOpE

08.10

bubnuorexa
IIOK https://myschool.edu.ru/

Knaccudpukanus n
HOMEHKJIaTypa
HEOPTaHUYECKUX
COCTUHEHU.

15.10

bubnuorexa
IIOK https://myschool.edu.ru/




I'enetnyeckas cBsI3b
HeOpFaHI/I‘-IGCKI/IX BCIICCTB,
pPa3IMYHBIX KJIACCOB

Knaccudukamms
XUMHYECKHUX PEAKIUH B
HEOPraHW4YeCKOu 1
OPraHNU4YeCKON XUMHUH.
3aKOH COXpPaHEHUSI MACChI
BEILIECTB; 3aKOH
COXpaHEHUs U
MpEBpAIICHUS YHEPTUH TIPH|
XUMHUYECKHUX PEAKIUAX

1 22.10

Bbubnuoreka
IIOK https://myschool.edu.ru/

CKopocThb peaxiuu.
OOpaTtumbIe peakiyH.
XUMHUYECKOE PABHOBECUE

1 12.11

bubnuorexa
IIOK https://myschool.edu.ru/

10

[TpakTuyeckas pabora Ne
1. «BausHue pa3auyHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEaKIIUU»

1 19.11

bubnuorexa
IIOK https://myschool.edu.ru/

11

DNEKTPOIUTHYECKAS
nuccoruanus. IToaarue o
BOJIOPOJAHOM IOKa3aTese
(pH) pactBopa. Peakiuu
HOHHOTO OOMeHa.
IM'uaponus opraHnyecKux u
HEOPraHUYECKHX BEIECTB

1 26.11

bubnuorexa
IIOK https://myschool.edu.ru/

12

OxucanTENBHO-
BOCCTAHOBUTEJIbHBIE
peakmuu. [Tonstie 06
JIEKTPOJIM3€E PACILUIABOB U
pPacTBOPOB COJIEH

1 03.12

bubnuorexa
IIOK https://myschool.edu.ru/

13

Kontponbras padota mo
pasneny «TeopeTndeckue
OCHOBBI XUMHI»

1 10.12

Bbubnuoreka
IIOK https://myschool.edu.ru/

14

Mertannel, UX IMOJIOKESHHUE B
Ilepnonnueckoii cucreme
XUMHYECKUX d51eMeHTOB /1.
N. MenaeneeBa u
0COOEHHOCTH CTPOEHUS
atoMoB. O0mHe
(bu3MvecKue CBONCTBA
METAJIJIOB

1 17.12

Bbubnuoreka
IIOK https://myschool.edu.ru/

15

CmiaBbl METaJLIOB.
DNEKTPOXUMHYECKUN Psift
HanpsHKEHUH METaJJIOB

1 24.12

Bbubnuoreka
IIOK https://myschool.edu.ru/

II mosryroame

16

XHUMHUYECKHE CBOMCTBA
BaKHEHIIINX METAJIJIOB
(HaTpuii, Kanuii, KaJbIHH,
MarHui, aJIOMAHAN) U UX

1 14.01

bubnuorexa
IIOK https://myschool.edu.ru/




coeauHeHni. MHCTpyKTax
no Th

XMMHUYECKUE CBOUCTBA

17 XpoMa, MEIH U UX 21.01 Bubmiorexa
DOMa, MeLk ’ IIOK https://myschool.edu.ru/
COEIMHEHNI
XuMH4yecKre CBOMCTBA
18 WHKa, JKee3a U X 28.01 Bubmiorexa
H ’ N ’ IIOK https://myschool.edu.ru/
COeIUHEHNI
[TpakTrueckas pabota Ne
19 2. "Pemrenune 04.02 Bubnmoreka
AKCIICPUMEHTAIIbHBIX 3a7a4 ’ IIOK https://myschool.edu.ru/
o treMe «Mertaaias"
Hemeramisl, ux
[IOJIOKEHHE B
[Tepuoauueckoit cucreme
20 XAMUYECKUX 3JIEMEHTOB [ 11.02 bubimotexa
’ ’ OK https://myschool.edu.ru/
W. MenneneeBa u & I > u
0COOEHHOCTH CTPOCHHS
aTOMOB
dusnyeckre cBOMCTBA
HEMETAJIJIOB. AJIOTPONHS
21 HEMETaJIOB (Ha MpuUMepe 18.02 bubamotera
’ IIOK https://myschool.edu.ru/
KHCIIOPOJIa, CEePHI,
dbocdopa u yriepoaa)
XUMHUYECKHE CBOUCTBA
22 raJOreHOB, CEPHI U UX 25.02 bubmorexa
» P ' IHOK https://myschool.edu.ru/
COEIUHEHNI
XUMHUYECKHE CBOUCTBA
23 azoTta, ¢pocodpa u ux 04.03 bubimotexa
’ . ’ IIOK https://myschool.edu.ru/
COEIMHEHNI
XuMH4YecKre CBOMCTBA
24 TIIepOoaa, KpEMHHUSA U UX 11.03 Bubmiorexa
YIIEpOad, Kb ’ IIOK https://myschool.edu.ru/
COeIUHEHNI
[IpumeHeHne BaxKHEUIINX
25 HEMETAJIJIOB U UX 18.03 Bubmiorexa
. ' LOK https://myschool.edu.ru/
COeIUHEHNI
O06001menue u
cUucTeMaTH3allis 3HaHUI
no teme «Hemeraminny.
26 Breraucnenus mo 08.04 bubnuoreka
YpaBHEHHUSIM XUMHUYECKUX ' LIOK https://myschool.edu.ru/
peakuuii u
TEPMOXUMHUIECKHE
pacyEThI
[TpakTrueckas pabota Ne
27 3. «Pemienue 15.04 Bubnmoreka
AKCIICPUMEHTAIIbHBIX 3a7a4 ’ IIOK https://myschool.edu.ru/
o teMe "Hemeranasr"»
28 KontposbHas pabota mo 22.04 bubnmoreka




TeMaM «MeTaiby 1
«HemeTtamien)

ILIOK https://myschool.edu.ru/

29

Heoprannueckue u
OpraHMYeCKHe KUCIIOTHI.
Heoprannueckue u
OpraHUYeCKHe OCHOBaHUS

29.04

bubnuorexa
IIOK https://myschool.edu.ru/

30

AmpoTepHbIe
HEOpraHWYeCcKue u
OpraHUu4eCcKHue
COCITMHCHHS.
I'eneTnueckas CBA3b
HEOPraHWYECKUX 1
OpraHN4YeCKHUX BEIIECTB

06.05

bubnuorexa
IIOK https://myschool.edu.ru/

31

Ponp xumuu B
obecreyeHnu
3KOJIOTUYECKOM,
SHEPreTUYECKON U
MMHUIIEBOM O€30MacHOCTH,
Pa3BUTUHU MEIUITUHBI

13.05

Bbubnuoreka
IIOK https://myschool.edu.ru/

32

[IpencraBnenust 06 oOMUX
HAYYHBIX TPUHITUIIAX
MIPOMBIIIIJICHHOTO
MOJTyYCHHST BYKHEUTIIHX
BEIIIECTB

20.05

Bbubnuoreka
IIOK https://myschool.edu.ru/

33

UYenosek B MUpeE BELIECTB Y|
MaTEpHAJIOB

Bbubnuoreka
ITOK https://myschool.edu.ru/

34

XuMUs 1 310pOBbE
YeJI0BEKa

Bbubnuoreka
ITOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

34




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYECHHON
OTBETCTBEHHOCTHIO «JI[PODAY»; AkinonepHoe odiecTBo «M3aaTenscTBO
«IIpocsemieHue»

» Xumus, 11 xnace/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYECHHON
OTBETCTBEHHOCTHIO «J[PODA»; AxuimonepHoe o61ecTBo «3maTenscTBo
«IIpocsemenne»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Topran POII

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumuss Metoandeckoe mocobue — 6a30BbIi ypoBeHb)» - M.:
Hpoda 2022 rog.
2. O.C.T'abpuensn, U.I'.OctpoymoB, «O0m1ast XUMHsI B TECTaX, 3ajadax, ynpaKHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.VmakoBa «Xumust 11 kinacc: KoHTposibHEBIE 1
MIPOBEPOYHBIC PAOOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumust 11 kiacc: HacronpHas KHUTA IS
yuurtens». Yacte 1 — M.: Ipoda, 2019 rox.

5. 0.C.I'abpuensH, '.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 kinacc: HactonbHas kHura 171s
yuurtens». Yacts 2 — M.: lpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aiauu o XMMHUU U CIIOCOOBI UX
pemenus» - M.: «Jlpoday, 2021ro.

7. B.I'. JlenncoBa «Xumus 11 xnacc moypounsie minansl no yueOnuky O.C.I'abpuensina,
I'.I".JIeicoBoit» - Bonrorpam» Yuurens 2018roz.

8. M.A.Ps60Ba, Y.IO.HeBckas, P.B.JIunko «Tectel mo xumuu 11 kmacey, - M.: Dx3amen, 2019r.
9.9. O.C.I'abpuensH, N.I'.octpoymMoB « XMMHUYECKUN SKCTIEPUMEHT B mikojie 11 kmacey; - M.:
Hpoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka IJOK

http://www.chemnet.ru ['azera « Xumus» U cailT Ui yuutens «5 uay Ha ypoK XUMHUID)

http://him.1september.ru Egunas komrexmus L{OP: [IpenmeTHast Kommekmust « XUMHS)



http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HayUHBIE SKCTIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o0mieo0pa3oBaTeabsHOTO opTasia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onummnuaaa mKoJI5HUKOB MO XUMUHN
http://chem.rusolymp.ru Oprannueckast XuMusi: SJIEKTPOHHBIN YYEOHUK JJIsI CPETHEN TITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUHU: SJECKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIIEIHK: XUMUS

http://www.chemistry.ru /[ucraHnnoHnHas onuMIuaaa mo XMMUHU: TeJICKOMMYHUKAIIMOHHBIN

00pa3oBaTeNbHBINA MTPOCKT
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