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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONM MPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHoro mpeamera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHBIE MPOrpamMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTerun pa3BUTUS BOcnUTaHUs B Poccuiickoit
Odeneparun Ha niepuoa a0 2025 rona» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOy4eHHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yaebHoro npeamera « Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbie nosiokeHuss GI'OC COO o B3auMOOOYCIOBIECHHOCTH IICJICH,
COZIepKaHUs, PE3yJbTAaTOB OOy4YeHHUS M TPEOOBaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE oOpa3oBaHnue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)XHT 3aBEpIIAIOIIAM JTAllOM peaM3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOTO oOOpa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBI0 M TPUPOTHOW cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro O0Iero oopa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHHE M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme IO XUMHUU € Y4€TOM chnenuduKd HayKu XUMHUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABl U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4E€TOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyio poJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEepUATbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IIEJIOCTHOTO TPEJICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSIMUA W NPUHIMIIAMH CPEAHETO OOIIETo
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0O WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCMEIIHOTO BKJIIOYEHUS B KU3Hb COIMyMa, MPOJOJKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsitomiuMu  nipeameTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOIIas W HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUW W3 OONICH XUMUH) U
OpraHn4eckon xumuu. POpMUPOBaHME JAHHOW CHCTEMBI 3HAHWM NPU U3YYECHUU
npeaMeTra o0O€CleuynuBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMus» cQOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0 Y4YeOHOro wmarepuana u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKHUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHuun BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHWN. B Kypce OpraHM4eckol XHWMHUU TOJIYYarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs IMEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAIMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[lonx HOBBIM yriaom 3peHusi B mnpeameTe «XuMHs» 0a30BOr0 YpOBHS
paccMaTpWBaeTCsT M3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AKTOJIOTHUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» 00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W NMPUMEHEHHH, a TAKXKE€ O XMMUYECKHX PEaAKIHUSAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kmaccoB
JIIEMEHTaMH COJEP)KAHMS, HMEIOIIMMHU KYJbTYPOJOTHUYECKH W IMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ pOJib B IIO03HABATEIBHOM U IIPAKTUYECKOMN
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEeLIEeHUs WHTEIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue yueOHOro
npeaMera  «XHUMHsD» ~ JAHHOTO  YPOBHS  M3YYEHMSI OpPUEHTHUPOBAHO  Ha
dopMupoBaHUE y OOYYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHMMAaHUS
dunocopckux uaed, TakMx Kak: MaTepualbHOE €IUHCTBO HEOPraHUYECKOro M
OpTraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SABJICHUA MYyTEM HKCIEPUMEHTa U
pelIeHHs TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaK)Xe MpoOJieM cOepexeHUss IHEPrETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIMTAHMS, PpAa3BUTUS W COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K ONPEICIICHUIO
COJIlEp)KaHUs M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBUN, HUMEIOIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUJAOB JACATENBHOCTU: pEIICHUA NpoOsieM, TOHUCKA, aHaau3a M
00paboTKku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUUECKON
U HCCIIEJOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHUH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O OOIIETO
00pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONpPEAeIICHUN
COJIEpPKATEIIbHOM XAPAaKTEPUCTUKHU LEJIed HW3Y4YEHUs NpEeIMETa HalpaBJICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO MNpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YEeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNbTypbl. C
METOAUYECKOM TOYKH 3PEHHUS TAKOW IIOJAXOJ K OIPEACICHUIO LEIIeU W3yYEHUS
IIPEMETA SIBJISIETCS BIIOJIHE ONTPaBIAaHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU H3Y4YEHHUS TMpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHUHW KaKk  BaKHEHIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHWE W TOHUMAHHUE CYIIHOCTH TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIICHHE C HMCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKHUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEeHUs
YMEHHA OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SBICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro OOpalIeH s C BEECTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4YeHUs
npeaMeTa B mporpaMMe 1o XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMU MPHUOPUTETAMHU B CHUCTEME CpemHero oOmiero oopazoanus. CerogHs B
MpEernoJlaBaHiy  XWUMHUU B OOJIBIICH CTETEHW  OTHAETCA  MPEINOYTCHHE
MPAKTUYECKOH KOMIIOHEHTE COJAep)KaHUs OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHMU3aIliH, BIAACIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN M MPUMEHEHUS MX B PEATbHOU KU3HU
JUTSL peIeHUs TPaAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ 3TUM Tpu M3YYCHHHM TpeAMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HauYeHUE MPUOOPETAIOT TAaKKUE LIEIH U 3a]]a4H, KaK:

amanTanys 00y4aromuXCsl K YCIOBHUSAM TWHAMHYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSATECILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIFOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAYCHWE [JISi PA3IUYHBIX BHJIOB
JEATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHam3a U 00paboTku uHOOpMaINH,
HEOOXOJUMBIX IS TPUOOPETEHHsI OMbITa JAEATeIbHOCTH, KOTOpas 3aHMMAaeT
BaXHO€ MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HIUN
DKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YEeJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yUaIOMXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAITIH XUMHUYIECKOTO COJICP)KAHUS;

(dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBJICEHHOCTH XWUMHUH, €€ BAXKHOM POJM B PEHICHUH TJI00ANbHBIX MpoOiieM
palroHaIbHOTO MPUPOJIONOIB30BaHNUs, OTIOHEHUS SHEPTETUIECKIX PECYPCOB U
COXpaHEHHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OepekKHOTO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCTIOIB30BAaHUSl TIONYYCHHBIX 3HAHWUW Il TPHHATUS TPAMOTHBIX DEUICHUH B
CUTYalUsIX, CBA3aHHBIX C XUMHUUYECKUMH SBJICHUSMHU.

B yueOnom mmaHe cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEeAMETHOHN obnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHD.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hezenio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. T€Opus CTPOEHHUSI OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHH. CTpyKTYpHBIE (hOPMYIIBI
OpraHMYeCKUX BemecTB. [omornorusi, wu3zoMepus. XuMHYeCKas CBSI3b B
OPraHMYECKUX COEIMHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUS BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPTaHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OPTaHWYECKUX BEIIECTB, HAOIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUU psfa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, INOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallid, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AllETHIICH
— TMPOCTEHIIMA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUue W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
TOPEHHUS ), MOJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUS U HUTPOBAHUS), MOTYYEHUE U NPUMEHEHUE. T01yon:
cocmae, cmpoeHue, uauueckue U  XUMUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOdyueHue u npumenerue. TOKCUYHOCTD



apeHoB. ['eHeTHMueckass CBsS3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAIISKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPETrOHKAa, KPEKUHI (TEpMUYECKHH, KaTaquTH4ecKuil), nuposu3. [IpoaykTs
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IMPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUHU MO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMH MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpPUMEHEHHE. BoJIOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu CUpTOB. [{elicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb W  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHbIe cnupThl). [lelicTBue Ha
opranu3M yesnoBeka. [[pumeHneHnne rauiepruaa u STUIICHTIIUKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpaerunbl U kemouwvl. DopManbIeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNnbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanumn), nojJyuyeHue U MpUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsI KHUCIOTHI KaK MPEIACTABUTENM BBICIINX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muponus
cinoxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JU- H
nosmcaxapuabl). [ rok03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxkucienue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. DotocunTe3. pyKTo3a Kak H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia U
nenono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C MOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
IpoBeJcHUE, HAOIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJECUCTBUE TJIMIIEPUHA C
rugapokcuiom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJICHUE MPAKTUYECKON pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MJIM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuab.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TpETUYHAs CTPYKTypa O€IKOoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
HAOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypalus OeKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUi:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISIETCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIUX €CTeCTBEHHO-
HAYYHBIX TMOHATUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHSA: SIBJICHUE, HAYYHBIH (aKkT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKNE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAalUMOHAIBHOIO MUTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. DNEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA M [lepuoanueckor CUCTEMBI
xuMuueckux anemMeHtoB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB IO TpyNmaM U MEpPHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTauimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ®  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbl KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYEeCKUX COCIMHEHU. Homenknarypa
HEOPraHMYECKUX BEIIECTB. [e€HeTMYecKas CBSI3b HEOPraHWYECKHWX BELIECTB,
MPUHAJIEKANUX K Pa3JIMYHbIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHUYECKUX PEAKIIHIX.

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

Dnextponutryeckas aucconuanus. CuiabHbIC U ciiadbie dyeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxumMuueckux sneMentoB [l. .
MeHneneeBa», U3yd4eHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOIIO/IeHUE U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3ioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aToOpa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOpPA, PEAKIUU HOHHOIO OOMEeHa),
IIPOBEJICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIB30BAHUEM IOHATHUS «MaccOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  [lonmoxenne HemerauioB B llepuoandeckoit  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, yriepoga U KpeMHHSI) U HMX  COEAUHEHHM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCIUHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. Ilonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATPSHKEHUI METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

OOmue cnocoObl moiyuyeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUIEKIMH «MeTamuibl U CIUIaBbl», OOpa3lloB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATBHBIX 3aj7a4, HAOJIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérnrbie 3agaun.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
06e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEepHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
yao0peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0€30MaCHOTO HCIOIb30BaHUS MPEMapaToB OBITOBOW XUMUU
B MIOBCETHEBHOW JKU3HU.

MexnpeIMeTHbIE CBS3H.

Peanmuzanmst  MeXNpEeIMETHBIX  CBSI3eM MNpM  HM3yYeHUH  OOmed U
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OoOIX eCTeCTBEHHO-HAYYHBIX TMIOHSATHUH, TaK W TIOHSATHHA, SBIISIOIIUXCS
CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOJACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



duznka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIHHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4eckasi MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
oOyJaroImMuMHUCI MPOrpaMM  CpeAHEero ooOmero oOpa3oBaHUs  (JUYHOCTHBIM,
METalpeAMETHBIM M NpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOM  JJIA
pa3paboTKU TUIAHUPYEMBIX PpE3yJIbTaTOB OCBOCHUSA IMPOTPaMM CPETHETO OOIIEero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBercTBUM € CHCTEMHO-AESTEIBHOCTHBIM TMOAXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3YJbTATOB OCBOEHUS NpeaMeTra «XUMHUS» Ha YpPOBHE CPEIHErO
o01ero 00pa3oBaHMs BBIICIEHBI CICAYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIMMUCA POCCHUMCKOM TIpa¥JaHCKOM UIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOTIPEIEICHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUUN JIMYHOCTH HA OCHOBE
KITFOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIUK 6a30BON HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYArOIIMXCS PYKOBOJCTBOBAaTHCS B CBOEH
NESATEIBHOCTH I[EHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMU IE€JIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYpPhl M CIIOCOOHOCTU CTaBHUTh
LEJIU U CTPOUTH )KM3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «XUMHUS» JAOCTUTAIOTCS B
€AMHCTBE Y4YeOHOM U BOCIUTATEIBHOM JESITEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKHUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH U
ujeasaMy POCCUIICKOT0 rpaskJJaHCKOT0 OOIIECTBA, MPUHITHIMU B OOIIIECTBE HOPMAMHU
W TpaBWIaMHd TOBEACHHS, CIIOCOOCTBYIOIIMMH TpOIlECCaM  CaMOIO3HAHUS,
CaMOPAa3BUTHUA U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU OOYHAIOIINXCS.

JIn4HOCTHBIE  pe3yJIbTaTbl  OCBOEHUS MpeAMeTa «XUMHUS»  OTPaXKaroT
c(OPMUPOBAHHOCTh OIBITA [MO3HABATEIBHOW U MPAKTHUECKON JESITeNbHOCTU
oOy4aromuxcs 1Mo peajn3alid MNPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaaaHCKOro BOCIUTAHUSA:

OCO3HaHUsI 00YyYarOUMMHUCA CBOMX KOHCTUTYLMOHHBIX MpaB U OOS3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IPABOIOPSIIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M NPaBWIAX MEKIUYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW NEATETLHOCTH MPU CO3/IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 3a]a4, BHIOJHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMMATh M TPUHUMATb MOTHUBBI, HAMEPEHHUs, JIOTUKY H
apTryMEHTHI IPYTUX MPH aHaJIN3€ Pa3InIHbIX BUIOB yUeOHON AESITEIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHHUSA:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY H© HAyYHOMY HaCIEIUIO
OTE€YECTBEHHON XHUMHHU,

YB@XEHMsI K TMpOIECCY TBOPYECTBA B OOJACTH TEOPUHM U TMPAKTUYECKOTO
MPUMEHEHUSI XUMHUHU, OCO3HAHHUS TOrO, YTO JOCTHMIKEHUS HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUM,  KPOMOTJIMBBIX  OKCIEPUMEHTAIbHBIX  IOHMCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

MHTEpECa U MO3HABATENIbHBIX MOTHUBOB B MOJIYYEHUHU U MOCIEAYIOIIEM aHAJIU3E
MH($OPMALIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYalllH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSIMU, U
IIPUHUMATh OCO3HAaHHBIE pELICHUS, OPUEHTHPYSICh HA MOPAJbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE TMOBEJCHHME U TMOCTYNKH CBOUX TOBapUIIEH ¢
NO3UIIMKA HPABCTBEHHBIX M MPaBOBBIX HOPM M OCO3HAHWE IMOCIEACTBUM ATHX
ITOCTYTIKOB;

4) dpopMupoBaHNS KYJbTYPHI 310POBbSI:

NMOHMMAaHUS LEHHOCTEH 370poBOoro W  Oe3omacHOro obpasa  KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (U3MUECKOMY H
NICUXUYECKOMY 3JI0POBbIO;

coOMIoicHUsT TpaBUi 0E€30MacHOro oOpalleHuss C BeLIeCTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU TMPaBUJl  HUHJIUMBHUIYAJIbHOTO U  KOJUIEKTUBHOIO
0e301acHOro MOBEICHMS B CUTYaLIUSIX, YTPOKAIOIIMX 3/I0POBbIO U KM3HU JIOCH;

OCO3HAHUS TOCIEACTBUNA W HENPUSTHS BPEIHBIX MPUBBIYEK (YMOTpeOJaeHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATHUBHOM KOMITETEHTHOCTH B yueOHO-HCCIIeIOBATENbCKON
NS TEIbHOCTH, 00IIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTruX BUAAX AEATEIHLHOCTH,

YCTaHOBKH Ha aKTUBHOE YYaCTHE B PEIIEHUU MPAKTUYECKUX 3a/1a4 COLUAIbHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOEr0O KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY M3Y4YEHHUIO Mpodeccuil pa3aTudyHOro poja, B TOM
YKCJie Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 10 XUMUU;

yBaKEHUS K TPYLY, JIOISIM TpyAa U pe3ysibTaTaMm TPYAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY  HMHAMBHIYAJIbHON  TPAaCKTOPHH
oOpazoBanusi, Oyayrieit npodeccnn u peaan3anui COOCTBEHHBIX KU3HCHHBIX TUIAHOB
C Y4€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XUMHUHU, HUHTEPECOB H
noTpeOHOCTEH 0011IeCTBa;



6) 3K0JI0rMYeCcKOro BOCIIUTAHMSA

HKOJIOTMYECKU 1IeJIECO00PA3HOr0 OTHOLICHUS K TPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

[IOHMMaHUsl IJIOOAJBHOIO XapakTepa »HKOJIOIMYECKUX NpoOsieM, BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMANBHON CpEebL;

OCO3HaHMUsI HEOOXOJIMMOCTH MCHOJIb30BaHUS JOCTUKEHUN XUMHH JUIsl PELIEHUS
BOITPOCOB PALMOHAIBHOTIO MTPUPOONOIb30BaHHS;

AKTUBHOT'O HENPUATHUSA ACUCTBUM, IPUHOCAIINX BPEA OKPYKAIOIIEH IPUPOIHON
cpele, yMEHHUs IPOTHO3UPOBATH HEOJIArONpPHUSATHBIE HKOJOTUYECKUE TMOCIEICTBUS
IIPEAIPUHUMAEMBIX IEUCTBUI U ITPEAOTBPALIATh UX;

HaJU4Msl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHHS, 3KOJOTHUYECKON KYJIbTYpHI,
OIBITA JESTEIBHOCTU JKOJIOIMYECKOM HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMH B IIO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLMAIbHON IPAKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO IPOTUBOCTOSITh UJEOJIOTUU XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOILIECTBEHHON IPAKTHKHY;

[OHMMaHUsl CHEUU(PUKHA XUMHUM KAaK HAyKd, OCO3HaHMA €€ pOoaud B
(GOpMUPOBAHUM PALMOHAIBHOTO HAyYHOTO MBIIUICHUS, CO3JaHUHM IEJIOCTHOTO
npeacTaBieHuss 00 OKPY’KaIoleM MHUpE KaK O €IMHCTBE MPUPOJBI M YEJOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELICHUH NpoOJieM COXpaHEHHS
IIPUPOJHOTO PaBHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XUMMHU JJI COBPEMEHHOW LIUBUIIM3ALNU:
B €€ I'yMaHHCTUYECKOM HANpPaBIIEHHOCTH M Ba)KHOH POJIM B CO3JaHUM HOBOU 0a3bl
MaTepUaTbHOU KYJIBTYpPBbI, PEIICHUH TJI00ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBHIPbEBOM, DHEPIETUYECKOM, IHUIIEBOM U  OKOJOTMYECKOU
0€30MacCHOCTH, B Pa3BUTHUH MEAMILIMHBI, OOECIEUEHNHN YCIOBUI YCIIEIIHOTO TpyJaa U
AKOJIOTHYECKH KOMGMOPTHOM KM3HU KaX0T0 4JIeHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHON  IPaMOTHOCTH: [OHUMAaHHUS  CYIIHOCTH  METOJIOB
MO3HAHUS, HCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOJIb30BaTh
[OJly4yaeMble 3HAHMS JUIsl aHAIM3a U OOBSCHEHUS SIBJICHUM OKPY’KAIOLIEr0 MUpPA U
IPOUCXOASIINX B HEM HM3MEHEHUH, YMEHUS J1e1aTh OOOCHOBAHHBIE 3aKJIFOUEHUS Ha
OCHOBE HAy4HBIX (DAKTOB U MMEIOIIMXCS JAHHBIX C LENbIO MOJIYYSHUS JOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH  CaMOCTOSITEJIBHO HCIOJb30BATh XMUMHUYECKHME 3HAHUSA IS
pelIeHus: Ipo0JIeM B PEATIbHBIX )KU3HEHHBIX CUTYALINSAX;

MHTEpECa K TIO3HAHUIO U UCCIIEN0BATEIBbCKON NEATEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HENpPEphIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TMOJIYYEHHIO HOBBIX 3HAHUM 1O XUMHH B
COOTBETCTBHUHM C KU3HEHHBIMU ITOTPEOHOCTSIMU;



MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cepax mpodeccrnoHaIbHOM
JESITeIbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATDI

MeramnpenMeTHbie pe3yJabTaThl OCBOSHHUS ydeOHOTO mpeaMera «XuMUs» Ha
YpOBHE cpeaiHero 0011ero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBbIE JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOy4Jaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIEHAYYHbIE MOHATHS, OTPAXKAIOIINE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJOB I[O3HAHMS,
HCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEILECTBO, PHEPTus, SBICHUE,
MpoIlecC, CUCTEeMa, Hay4dHbINH (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCcCIeIOBaHUE, HAOIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHble Yy4yeOHble IeHCTBUA (IMO3HABATEJbHbIE, KOMMYHUKATHUBHBIE,
peryJIATUBHBIE), obecreunBaronie GopMUpoOBaHUE (PYHKIIMOHAIBHON T'PaMOTHOCTH
Y COIMAIBHON KOMITETEHIIUH 00YJarONuXCs;

CIIOCOOHOCTh O0YYaIONIUXCSl UCIOJIb30BAaTh OCBOCHHBIE MEKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCaJbHble  ydeOHblE  JIEUCTBHUS B
ITI03HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHble  PE3yJbTaThl OTPAXalT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYIISITABHBIMU JICUCTBUSIMU.

OBiagenue YHHMBEpPCAJIbHBIMHA Y4eOHbIMU MO3HABATEJIbHBIMHU
JAeUCTBUAMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSTENLHO (POPMYJIHPOBATh U aKTYaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENATh UEIu JEATEIIBHOCTH, 3aJaBasl IapaMeTpbl WU KPUTEPUU HX
JNOCTUKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTH C MTOCTABJICHHBIMH LIEJISIMU;

WCIIOJB30BaTh MNPH OCBOEHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XApPAKTEPHbIE MPU3HAKKA MOHITUW M YCTAaHABIMBATh KX B3aUMOCBS3b,
MCIIOJTH30BaTh COOTBETCTBYIOIINE TMOHSATHUS JJIi OOBSICHEHHS OTAEIBHBIX (PAKTOB H
SIBJICHUU

BbIOMPATh OCHOBAHUS U KPUTEPUHU VISl KJIACCU(DUKAIIMU BEIIECTB U XUMUYECKHUX
pEeaKLHnil;

YCTAaHABJIMBATh  MPUYUHHO-CJIECACTBEHHBIE CBA3M  MEXKAY  HM3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTMYECKUE pacCykJAeHHs (MHIYKTUBHBIC, JEIyKTUBHBIE, TIO
aHAJOTUH), BBIABISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS] B PacCMaTpUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

MPUMEHSTh B TPOIIECCE MO3HAHUS, HCIOJIb3YEMbIE B XUMHUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEeOOPa3OBBIBATh MOJIETIbHBIE MPEICTABICHUS — XUMUYECKHUM
3HaK (CMMBOJ) 3JIEMEHTa, XUMUYecKast GopMmyra, ypaBHEHHE XUMHUUYECKOW peaKkuu —



Py PEIICHHH Y4YeOHBIX IMO3HABATENBHBIX W MPAKTHUYECKUX 3a7a4, MPUMEHSIThH
HA3BaHHBIC MOJICJIbHBIC TMPEACTABICHUS NJISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB U XUMUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUSA:

BJIa/IETh OCHOBAMHM METOJOB HAy4YHOTO IO3HAHUS BEIIECTB M XHUMHUYECKUX
pEeaKUunii;

dbopMynpoBaTh 1ENM U 33a4U UCCIIEI0OBAaHUS, UCTIOIb30BaTh MMOCTABICHHBIEC U
CaMOCTOSTENbHO C(HOPMYITUPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS
U OCHOBbl it (OPMHUPOBAHMSI THUIOTE3bl 1O TPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYXKICHHIA;

BJIQJIETh HABBIKAMU CAMOCTOATEJIBHOIO IUIAHUPOBAHHUS W TPOBEIACHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATH YMEHHMsI HAOMIOAAaTh 3a XOJIOM
npolecca, CaMOCTOSITENbHO MPOrHO3UPOBATH €ro  pe3ynbTaT, (OpMYIUpOBAThH
000011IeHHs] ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB MCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM paboTe;

npuoOpeTaTh  OMBIT YYECHHMYECKOM  HCCIENOBATENBCKOM M IPOEKTHOM
NEeSTEILHOCTH, IPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY
METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lay, NPUMEHEHUIO pa3JIMYHBIX METOOB
MO3HAHUS.

3) padora ¢ uapopmanueii:

OpUEHTHPOBATbCS B  PA3IMYHBIX HCTOYHUKAX uWHGpopMauuu (HAy4dHO-
MOMYJISipHAsk TUTEPATYpa XUMUYECKOTO COJIepKaHusl, CIPaBOYHbIE TOCOOUS, PECYPCHI
WurepHera), aHanu3upoBaTh HH(POpPMALMIO  PA3IUYHBIX BUJIOB U (GoOpM
Mpe/ICTaBICHUSI, KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUUBOCTD;

dbopMynMpoBaTh 3ampoChl U MPUMEHITh Pa3IWYHbIE METOJbl MPU TMOUCKE H
otoope wuHpOpMAlUM, HEOOXOAWMOW IS  BBIMNOJHEHUS  Y4EeOHBIX  3aja4
onpenenEHHOro TUIA;

npuoOpeTaTb ONBIT  HKCIOJb30BaHUA WH(OPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMAIIBHYIO (POPMY MpEACTaBICHUS HHPOPMAIIH
(cxembl, rpadUKy, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYUYHBIN SI3bIK B KAUECTBE CPEJICTBA MPHU pabOTE C XUMHUUYECKOU
uH(pOpMalMel: NPUMEHATh MEXIpeIMeTHbIe ((PU3NYECKHEe U MaTeMaTUYECKHUE)
3HAaKH U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYpbl, HOMEHKIIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJISIIHOCTH.

OBiaieHue YHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMHM e CTBUSIMMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJAaeMOW TE€MbI B XOJ€ AHAJIOra W/WiH
JIMCKYCCHUHU, BBICKA3bIBaTh UJIEH, POPMYIUPOBATH CBOM MPEATIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;



BBICTYNIaTh C TMpe3eHTallleil pe3yabTaTOB II03HABATEIbHON JEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIHHO WJIM COBMECTHO CO CBEPCTHHKAMH MPH BBIMOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOM paldOThl MO HUCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aluy y4eOHOro nmpoekTa u GopMyIupoBaTh BHIBOABI 110
pe3ysibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUN MYTEM COIJIACOBAHMS MO3UIUI B XOJE
oOCyXIeHHS 1 0OOMEHA MHEHHUSMH.

OBiageHHne YHMBEPCAJbHBIMHU PeryJsiTHBHBIMY 1€ICTBUSAMM:

CaMOCTOSITEJIbHO IUIAHUPOBaTh M OCYIIECTBISATH CBOIO IO3HABATENIbHYIO
NesTENbHOCTh, OmpeaeNsas €€ Uelad MW 3aJladyd, KOHTPOJUpOBaTh U IO Mepe
HEOOXOUMOCTH KOPPEKTUPOBATh MpeJlaraéMblii  aJfOPUTM  JCHCTBHI  mpH
BBITIOJTHEHUH Y4e€OHBIX M HCCIEAOBATEIbCKUX 3a/Jay, BbIOMpaTh Haumbosee
3 PeKkTUBHBIH CrOCOO0 WX peIIeHHS C Y4YETOM TOJYYEHHS HOBBIX 3HAHHM O
BEILIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH AESATENHHOCTH HAa OCHOBE caMOaHalu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKas XuMush» OTPa)karor:

cOPMHUPOBAHHOCTh  TPEACTABICHUH O  XWMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XMMUU B MO3HAHUU SBJICHUN IPUPOJIBI,
B (OPMUPOBAHMM MBIIUICHUS M KYJbTYpbl JHYHOCTH, €€ (PYyHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pEeIIeHUs] MPAKTHYECKUX 3a7a4 U IKOJIOTHUECKH
00OCHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM CPEE;

BJIAQJICHUE  CUCTEMOW  XUMHUYECKMX  3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIKe MOHATUS (XUMUYECKUHN DJIEMEHT, aTOM, JIEKTPOHHAsi 000J104YKa
aToMa, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, XWMHYECKAasl CBS3b,
cTpykTypHas ¢dopmyna (pa3BEpHyTas W COKpam€HHas), MOJIb, MOJISIpHAs Macca,
MOJISIDHBIH  O0BEM, YIJIEpOAHBIA CKeleT, (YHKIMOHANbHAS TpyMMa, paaukal,
M30MEPHUS, U30MEPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YTIIEBOJIOPOIbI, KUCIOPOA U
a30TCOAEPKAIINE  COCIMHEHUS, MOHOMEp, TMOJUMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COEJAMHEHHUs); TEOPUU M 3aKOHbl (TEOpUs CTPOECHUS
oprannueckux BemecTB A. M. ByrtiepoBa, 3aKOH COXpaHEHHSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XHWMHHU;, MHUPOBO33PCHUECKHE 3HAHUS,
JIe)KAIME B OCHOBE MOHMMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUM,
(aKTOJIOTMYECKHE CBEJICHHUSI O CBOICTBaxX, COCTaBe, MOJYyYEHUH U Oe30MacHOM
WCIIOJIb30BAaHUN BaXKHEUIUX OPTraHUYECKHX BEIIECTB B OBITY M MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTEPHbIE NPHU3HAKH TOHATHMH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJB30BAaTh COOTBETCTBYIOUIUE MOHSTUS TpU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYEeCKUX COCAMHEHU;

c(OpPMHUPOBAHHOCTh YMEHUH UCIOJIb30BaTh XMMHYECKYI0 CUMBOJMKY s
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) Gopmy
OpraHUYECKUX BEIIECTB U YPABHEHUI XUMHUUYECKUX PEAKIUWA, U3rOTaBIUBATh MOJIEIN
MOJIEKYJl OpPraHMYECKHMX BEIIECTB JUISI WUIIOCTpAllMd KX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOI'O CTPOCHUS,;

c(OpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJICKHOCTh HW3YYEHHBIX
OpPraHMYeCKUX BEHIECTB IO HX COCTaBy M CTPOCHUIO K OMNPEACTIEHHOMY
KJIacCy/Tpynmne COeAMHEHUH (YIrJIEeBOAOPOIbI, KHUCIOPOJ U  a30TCOAEp KaIlue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS IIO
cucrematudyeckod HomeHkiarype (IUPAC), a Takke npUBOAUTH TPUBHUATILHBIE
Ha3BaHUsl OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITWIIEH, MPOIMMIIEH, AaleTUJIEH,
STWJICHTJINKOIb, TIUIEPUH, (GeHoN, (OopMalbIeTu, ameTalbIerua, MypaBbUHAS
KHUCJIOTA, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTAa, CTEApUHOBAsi KUCJIOTA, TIIFOKO3a,
dbpyKTO3a, Kpaxmal, 1eJUTI0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XHUMHYECKOM CBSI3U B
OpraHUYECKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATH TOJOXKECHHUS TEOPUU CTPOCHUS
oprannveckux BemiectB A. M. bytnepoBa s 0OBSCHEHHsI 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOEHUE, (pu3myeckue
U XUMHYECKHME CBOWMCTBA THUNHUYHBIX MPEACTABUTENECH pa3IUYHBIX KJIacCOB
OpraHWYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPOIUJICH, alleTuiIeH, OyTaaueH-1,3,
MeTwiIOyTajaueH-1,3, 6eH30JI, METaHOJI, 3TaHOJI, ATUJICHTJIMKO/b, TJULEPUH, (PEeHOII,
aneTanbAeru]l, MypaBbUHas M YKCYCHasl KHUCIOTBI, TJIIOKO3a, Kpaxmal, LEeJUI003a,
AMUHOYKCYCHAasl KHCIIOTa), WUIIOCTPUPOBATh T'€HETHYECKYIO CBS3b MEXKAY HHUMHU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX pEaKUHil C HMCHOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII;

c(OpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHUKH YTIEBOIOPOJIHOIO
ChIpbs (He(Th, IPUPOJHBIN Ta3, YroJib), CIOCOOBI UX MEePEePadOTKH U MPAKTUUECKOE
MPUMEHEHNE TTPOTYKTOB NIEPEPadOTKH;

c(OPMHUPOBAHHOCTh YMEHHH TMPOBOJAWTH BBIYUCICHHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HCXOJIHOTO BEIIECTBA WJIM TPOIYKTA
pPEaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHUM BIAJETh CUCTEMON 3HAHWK 00 OCHOBHBIX METO/axX
HAay4YHOTO MTO3HAHUS, UCTIOJIb3yEMbIX B XUMUU MTPU U3YUYEHUH BEIIECTB U XUMUYECKUX
ABJIeHUN (HaOJIOIeHHEe, U3MEPEHUE, SKCIEPUMEHT, MOJICTUPOBAHKE), UCIIOJIb30BaTh



CUCTEMHBIE XUMUYECKUE 3HAHUS Ul IPUHSTHUS PEIIEHUI B KOHKPETHBIX )KM3HEHHBIX
CUTYALIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOJATh MpaBuia MOJb30BAHUS XUMHUYECKOU
nocyaoil u nabopaTOpHbIM O00OpYJIOBaHHMEM, a TaKXe IMpaBujia OOpalleHus C
BELIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIHSIMH IO BBIIOJHEHHUIO JAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBIMIOJHATH XUMHYECKHI
AKCIIEPUMEHT (TIPEBPAILEHUS OPraHUYECKUX BELIECTB MPHU HArpeBaHUU, MOJIyYCHHE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KQUECTBEHHbIC PEAKIIMM OPraHUYECKUX BEIIECTB,
JeHatypanus OeIKOB IPU HArpEeBaHUU, [IBETHBIE pEeaKIUU OEJIKOB) B COOTBETCTBUU C
MpaBHJIaMU TEXHUKH 0€30MaCHOCTHU IpU 00pallleHuH ¢ BEIIECTBAMHU U J1a00paTOPHBIM
000pyI0BaHUEM, MPEICTABIATh PE3YyIbTaThl XMMUUYECKOIO JKCIEpUMEHTa B (Gopme
3aMiCH ypPaBHEHUI COOTBETCTBYIOIIMX peakuuii u (GopmMyaupoBaTh BBIBOABI Ha
OCHOBE 3TUX PE3yJbTaTOB;

c(OPMUPOBAHHOCTh ~YMEHUI KPUTUYECKHM AaHATU3UPOBATh XUMHUYECKYIO
uH(pOpMaIIMIO, TONYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uHdopmanuu, aTepHeT u apyrux);

c(OPMHUPOBAHHOCTh  YMEHHMU coOmo1aTh npaBuia  AKOJOTUYECKU
1eJ1eco00pa3HOro MOBEACHUS B OBITY U TPYIAOBOM JAESATENBHOCTH B LENAX
COXpPAHEHUs CBOET0 3J0pOBbS W OKpPYXalOLEHd NPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTb BO3JICHMCTBHUS Ha >KUBBIE OPraHW3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BEILECTB, MOoHUMAas cMbica mokazatens [IJIK, mosicHAT, Ha mpuMepax CrocoObl
YMEHBIUIEHUS U IPEIOTBPAIICHHS UX BPEIHOTO BO3CHCTBUS Ha OPTaHU3M YEJIOBEKA;

Uil OOy4YaroIMXCSd C OrPaHUYEHHBIMA BO3MOXKHOCTSMH 3J0POBbS: YMEHHE
NPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAaX IO3HAHUS BEUIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CelbIX U CIa0OBUIAUIMX OOY4YAIOIIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTemy oOo3Hauenuit JI. bpaitns mns 3anmucu XUMHYECKHUX

bopmy.
11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OO011as 1 HeopraHu4ecKass XUMHUS)
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABJICHUH: O  XUMHUYECKOM  COCTaBJISFOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUU B MO3HAHUU SBJICHUN TIPUPOIBI,
B (opMuUpOBaHMM MBIIUICHUS W KYJbTYPbl JUYHOCTH, €€ (yHKIHOHATHHOU
IPaAaMOTHOCTH, HEOOXOJAMMOM MJid pelieHUs MPAKTUYECKUX 3a7a4 U IKOJOTHYECKHU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM CpeJie;

BJIAJICHUE CHUCTEMOH XHMHUYECKHUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHITHS (XHMHUYECKUH SJIEMEHT, aTroM, W30Tom, S-, p-, d-



AIIEKTPOHHBIE OpOWUTAIM aTOMOB, HWOH, MOJIEKYJda, MOJIb, MOJISIPHBIH OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTb, CTEIEHb OKHCIICHHS, XUMHUYECKAs CBS3b
(koBaJieHTHasi, MOHHAs, METAJUIMYECKasi, BOJOPOAHAs), KPUCTAIUIMYECKAsl pelIETKa,
TANBl ~ XUMUYECKUX  pEaKUUW,  pacTBOp,  DJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs  JUCCOLMALMS, OKHUCIHMTENb, BOCCTAHOBUTENIb, CKOPOCTb
XUMUYECKON pEeaKIMi, XUMHUYECKOE PABHOBECHE); TEOPUM M 3aKOHBI (Teopus
ANEKTPOIMTUYECKON TUCColManuu, nepuoguyeckuit 3akoH . . Menaeneesa, 3akoH
COXpPaHEHHUSI MacChl BEILIECTB, 3aKOH COXPAHEHHsS W MPEBPAILCHUS DHEPIUU IIPU
XUMUYECKUX  pPEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHN  SI3bIK  XUMUH,
MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUA IMPUYUHHOCTH H
CUCTEMHOCTH XUMHYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOWCTBAX,
COCTaBe, MOJIYYEHUH U OE€30MaCHOM HCIOJIb30BAHUM BaXKHEHIIMX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIIbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHUHN BBISBIATH XapaKTEpHbIE NPHU3HAKU TMOHATUIA,
YCTaHaBIMBAaTh UX B3aUMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIME IOHATUSA IPU
ONKMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHUH UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY s
coctaBieHuss  (GOpMyd  BEWIECTB M  YPaBHEHHM  XHMHUYECKHX  pEaKIIHil,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEJIbHBIX
HEOPraHWYEeCKUX BeEIIeCTB (yrapHelii Tra3, YIVIEKMCIBIA a3, aMMHaK, Trali€Has
U3BECTh, HETAIEHAS U3BECTh, TUTHEBAS COAQ, IUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OIpPEAENATh BAJIEHTHOCTb M CTENEHb OKUCIEHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX Pa3JIMYHOTO COCTaBa, BHUJ XUMHYECKOMN
CBA3M (KOBAJICHTHAsl, HOHHAsA, METaJUINYECKasi, BOJOPOAHAs) B COECIMHEHUAX, THII
KPUCTAJUIMYECKOW pEmETKH KOHKPETHOrO BellecTBa (aTOMHAs, MOJIEKYJspHas,
MOHHAs, MeTaJUIMYecKas), XapakTep cpelbl B BOJHBIX PAaCTBOpPaX HEOPraHMYECKUX
COC/IMHCHMH;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHAIIIEKHOCTh HEOPTAHUUECKHUX
BELIECTB IO UX COCTaBY K OIpeNeiIEHHOMY KiacCy/Tpymre COSAUHEHHH (IIPOCThIe
BEIECTBA — METAJUIBl U HEMETAJUIbl, OKCUbl, OCHOBAHHUSA, KUCIOTHI, aM(OTEepHbIE
TUIAPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CMbICI NIeprogudeckoro 3akoHa /. U.
MenzeneeBa U JIEMOHCTPUPOBATH €TI0 CHCTEMATU3HUPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh NEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKUX 3JIeMeHTOB 1—4 mnepuonoB Ileproanyeckoil CHCTEMBI XHUMHYECKHX
sanementoB J[. WM. MenpaeneeBa, UCHOIb3YySd TMOHATHS «S-, P-, d-3JEKTPOHHBIE
opOUTaIM»), «IHEPreTUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHX 3JEMEHTOB M HMX COCIWHEHHW MO MepUoAaM W TpyIIaM
[Tepunoanueckoit cucTemMbl XuMruueckux 3yeMeHToB 1. 1. Menneneena;



chOpMHPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIMeE
XUMUYECKNE  CBOWCTBA  HEOPTaHWYECKHUX  BEMIECTB  PA3IMYHBIX  KJIACCOB,
NOJATBEPKAaTh CYIIECTBOBAHWE TE€HETUYECKOW CBS3M MEXKIYy HEOPraHWuYECKUMHU
BEILIECTBAMHU C MTOMOILbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCUPUIIMPOBATh XUMHUYECKHUE PEAKIMH TI0
pa3IMYHBIM TpHU3HAKaM (YHUCITy W COCTaBYy pPEArupyroIINX BEIIECTB, TEMIOBOMY
abdexTy peakiuy, W3MEHEHUIO CTEMEHEW OKHCICHHS JJIEeMEHTOB, OOpaTUMOCTH
peaKIMK, YYaCTUIO KaTaanu3aTropa);

c(OpPMHUPOBAHHOCTh YMEHUH COCTABJISITH YPaBHEHUS PEAKIHUN pa3InuHbIX
TUIIOB, TIOJIHBIE M COKpAIIEHHBIE YPAaBHEHMsI PEaKIMii MOHHOTO OOMEHa, YUUThIBAs
YCJIOBHSI, IPY KOTOPBIX 3TH PEAKIIUU UIYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh ~ YMEHUW  MPOBOJAUTH  PEAKIMH, MOATBEPKIAIOIINE
KaueCTBEHHBIH COCTaB pa3IMYHBIX HEOPraHUYECKUX BEIIECTB, paclo3HABATH
OMBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh ~ YMEHHH  pacKphIBaTh  CYINIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI TMOCPEACTBOM COCTAaBJICHHUS 3JEKTPOHHOro OanaHca
ATUX PEAKLUM;

c(hOpPMHUPOBAHHOCTh YMEHHUU OOBSICHITH 3aBUCHMOCTH CKOPOCTH XWMHUUYECKOU
pPEaKIMK OT PA3INYHBIX (PAaKTOPOB; XapaKTEP CMEMIEHUS XUMUYECKOTO PaBHOBECHS B
3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (mpuniui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUW  XapaKTEepPU30BaTb XUMUYECKHE TPOLECCHI,
JeKallie B OCHOBE IPOMBIIUICHHOTO MOJYYEHHS CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTHh MPEACTABICHUN 00 OONMX HAYYHBIX MPUHIMIIAX U
AKOJOTHYECKUX MPOOIEMaX XMMUIECKOTO TIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYKMCICHUS C HUCIOJIb30BAHUEM
MOHSTHUSL «MACcCOBasi JI0JIS BEILIECTBA B PACTBOPE», 00ObEMHBIX OTHOIICHHUM ra30B MpH
XUMUYECKUX PEaKlUsX, Macchl BellecTBa WIM O0bEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WU OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIHH
BEIIIECTB, TEIUIOBOTO 3¢ (deKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChI
BEILIECTB, IPEBPAILICHUS U COXPAHEHUS DHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOJATh MpaBuia MOJb30BAHUS XUMHUYECKOU
MOCY/IOM W JTabOpaTOpHBIM O0OpPYIOBaHMEM, a TakKXKe TMpaBHiia OOpaIICHUs C
BCIIIECTBAMH B COOTBETCTBHUU C WHCTPYKIUSMH TIO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBINOJHATH XUMUYECKUN
AKCIIEPUMEHT (pa3jio’KeHUE MEepPOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTaln3aTopa,
oTpeereHIE CPeAbl PACTBOPOB BEIIECTB ¢ TTOMOIIBIO YHUBEPCATHHOTO WHINKATOPA,
BIIUSIHUE PA3JIUYHBIX (DAKTOPOB HA CKOPOCTh XHUMHUYECKOW PpEAKIUH, PEaKINH
HOHHOTO OOMEHa, Ka4yeCTBEHHBIC pEakKIMM Ha CcylbdaT-, KapOOHAT- U XJIOPHUJI-
AHUOHBI, HA KATHOH aMMOHHSA, PEIICHHE SKCIEPUMEHTANbHBIX 3aJad 10 TeMaM



«Metamnbs» 1 «Hemeramib»y) B COOTBETCTBUM € MPABUIAMH TEXHUKH O€301aCHOCTH
npu oOpallleHuu C BEIIeCTBAMU M JIaOOPATOPHBIM OOOPYIOBAaHUEM, MPEICTABIATH
pe3ynbTaThl XMMHUYECKOTO JSKCHepuMeHTa B  (GopMe 3alucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakiuii u ¢GOpMyIHpPOBATh BHIBOJABI HAa OCHOBE ATHX
pE3yNbTATOB;

c(OPMUPOBAHHOCTh ~YMEHUI KPUTUYECKHM AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMaLIMIO, TOMYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeAcCTBa MacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);

c(OPMUPOBAHHOCTh  YMEHHMU coOmo1aTh npaBuia  AKOJOTUYECKU
1[eJIeCO00pa3HOro0 TMOBEJACHUSI B OBITY W TPYAOBOM JAEATEIBHOCTH B LEJAX
COXpPAHEHUsl CBOET0 3J0pPOBbS W OKpYXaloLEHd NPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTb BO3JECUCTBUS Ha >KMBBIE OPraHU3MBI OMpPEAENIEHHBIX BEIECTB, MOHUMAs
cmpic  nokazatenss [IJIK, mosicHATh Ha mnpuMepax CcHocoObl YMEHBIIEHUS U
MpEeA0TBPALIEHUS UX BPEIHOTO BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa;

Uil OOy4YaroIMXCSd C OrPaHUYEHHBIMA BO3MOXKHOCTSMH 3J0POBbS: YMEHHE
NPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAaX IO3HAHUS BEUIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CelbIX U CIa0OBUIAUIMX OOYYAIOIIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMmy obOo3HaueHui JI. bpaitns mis 3amucu XUMHUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM Kontpo IlIpakru  (uudposbie)
n/n  mporpamMmbl Beero JIbHBIC JecKHue oOpa3oBaTe/ibHbIE
padorsl | paGoThl | PeCypChl

Pasznea 1. Teopernueckne 0CHOBBI OPraHM4YeCKOM XMMUM

IIpenmeT oprannyeckor XuMuu. 1Teopus
peAt P P https://www.yakla

1.1 CTPOEHMS OPraHNYECKUX COEIMHEHUN A. 3 /
sS.ru
M. bytneposa
Hroro no pazneny 3

Paznen 2. YriaeBoaopoabl

https://www.yakla
2.1 [IpenenpHbIE YIIIEBOAOPOIBI — ATKAHBI 2
ss.ru/
29 HenpenenbHbie yriaeBogopOIbl: aJKEeHbI, 6 1 https://www.yakla
’ aJIKaJIMEHb], AJIKUHbI ss.ru/
https://www.yakla
2.3 ApomaTuieckue yriaeBogopoabl 2
ss.ru/
54 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U 3 1 https://www.yakla
’ ux rnepepaboTka ss.ru/
Hroro no pasneny 13

Pasznen 3. Kucnopoacoaep:kamnue opranndeckue coeIuHeHust

https: .yakl
3.1 Cnuptsl. @eHon 3 ps://www.yakla
ss.ru/
39 Anpaeruapl. KapOOHOBBIEC KHCIIOTHI. 7 1 https://www.yakla
' Crnoxuble >bupbl <510/
33 VraeBoasl 3 1 https://www.yakla
ss.ru/
Hroro no paszueny 13

Pa3nes 4. A3oTcogepskamue opraHu4ecKue coeJHHEeHH

https://www.yakla
ss.ru/

4.1 AMuHBI. AMUHOKUCIIOTEL. benku 3

Hroro no paszneny 3

Pa3zgen S. BbicokomoJieKyJISIpHbIE COeTHHEHUS

https://www.yakla
ss.ru/

5.1 ITnacrmaccel. Kayuyku. Bonokna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 34 2 2



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
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11 KIIACC

N KosmuecTBo yacos JJIeKTPOHHbIE
(]
/' HaumeHoBaHue pa3iesioB U Konrpo IIpakrtu (undposbie)
n/n
T€M NPpOrpaMmabl Bcero JbHBbIE yeckue  OOpa3oBaTe/ibHbIE
pabdoTbl  paGoThl | Pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
CtpoeHune aTOMOB.
Ilepnoamueckuii 3aK0
PHOIHCCIIH 3aKOH 1 https://www.yaklass.ru
1.1 Ilepuoanueckas cucrema 3 /
XUMHYECKHX 3JIeMeHTOoB []. 1.
Menneneena
12 Crpoenue BelecTna. 4 https://www.yaklass.ru
’ Muoroo0pasue BemecTB /
https: .yaklass.
1.3 XUMUYECKUE PEAKIIUU 6 1 1 / s:/[www.yaklass.ru
Hroro no paszneny 13
Paznen 2. Heoprannueckasi XuMus
https: .yaklass.
2.1 MeTamibl 6 1 / ps:/fwww.yaklass.u
https: .yaklass.
22 Hemerammer 9 | | / Lo ffavtrn s L
)3 CBsi3b HEOPraHUYECKUX U ) https://www.yaklass.ru
' OPraHUYECKHX BEIECTB /
Hroro no pazneny 17
Pasznea 3. Xumud u :KN3HbL
https: .yaklass.
3.1 XUMHUA U KU3HDb 4 / s:/fwww.yaklass.ru
Hroro no pazaeny 4
OBHIEE KOJIMYECTBO YACOB I10 14 ) 3
[TPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos

Koutrp IIpakr DJIeKTPOHHbIE

Ne Tema ypoka oJbHBI uuyeckn Jarta nudposbIie

n/n Bcero e e u3ydeHusi o0Opa3oBaTelib
pador  pabot HbIE pecypchl
bl bl

[IpenmeTt opraHnyecKoil XMMHUH,

1 . 1 06.09 https://www.

€€ BOBHUKHOBEHUE, PA3BUTHE U .
P aklass.ru/
3Ha4YEHHE
Teopust cTpoeHUsI OpraHUYECKUX
N .. https://www.
2 coeguHennit A. M. byrneposa, eé 1 13.09
aklass.ru/
OCHOBHBIE ITOJIOKEHUS
IIpencrasnenue o
KJ1acCU()UKALUU OPraHUYECKUX
BelecTB. HoMenkarypa https://www.

3 1 20.09
(cucremaTuveckas) u aklass.ru/
TPUBHAIIbHBIC HA3BaHUS
OpraHUYECKHX BELIECTB
AJKaHBI: COCTaB U CTPOCHHUE, https://www.

4 . 1 27.09
TOMOJIOTUYECKUU P aklass.ru/
Meran u 3TaH — NpocCTeuIIre https://www.

5 1 04.10
MPEACTABUTEIIM AJIKAHOB aklass.ru/

6 AJIKEHBI: COCTaB M CTPOCHUE, 1 11.10 https://www.
CBO¥CTBA ' aklass.ru/
OTUJIEH U IPONUIEH —

. https://www.

7 IIPOCTEUILNE NTPEICTaBUTEIN 1 18.10

aklass.ru/
AJIKEHOB
[TpakTuyeckas padora Ne 1.
https://www.
8 «[Tomyuyenune 3TrneHa U 1 1 25.10
. aklass.ru/
M3Yy4YEHUE €ro CBOMCTBY
Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Ilomyyenue https://www.

9 1 08.11
CHUHTETHUYECKOI'O KayuyKa U aklass.ru/
pEe3UHBI
AJKUHBI: COCTaB U 0OCOOEHHOCTHU
CTPOEHHSI, TOMOJIOTUYECKHM PAI. https://www.

10 . . 1 15.11
ALIETUIIEH — MPOCTEUIIHI aklass.ru/
MpeACTaBUTENb AIKUHOB
Beruucnenus no ypaBHEHHIO https://www.

11 . 1 22.11
XUMHYECKOU peaKiuu aklass.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

ApeHbl: OEH30J1 M TOTYOJI.

https://www.

12 29.11
TOKCMYHOCTH apeHOB aklass.ru/
I'enernueckas cBs3b
YIIIEBOIOPOJIOB, https://www.
13 06.12
MpUHAIIESKAIIUX K Pa3IAYHBIM aklass.ru/
KJ1accam
IIpupoaHbIE HICTOYHUKHU
JIEBOJIOPOJIOB: IPUPOIHBIN ra3
14 I 3 b pup 13.13 https://www.
U MOITYTHBIE HE(PTSHBIC ra3bl .
T R ’ aklass.ru/
HE(PTHh U IPOAYKTHI €€
nepepadboTKu
IIpupoaHbIE HCTOYHUKHU
JIEBOJIOPOJIOB: IPUPOIHBIN ra3
15 T P b prp 20.12 https://www.
U MIOITYTHBIE HE(PTSHBIC ra3bl .
T R ’ aklass.ru/
HE(PTHh U IPOAYKTHI €€
nepepaboTku
KonrponsHas pabota no pasaeny https://www.
16 27.12
«YTIeBoaopoab» aklass.ru/
[IpenenbHbIE OTHOATOMHBIE
17 10.01 https://www.
CIOUPTBL: METAHOJ U 3TAHOJI. .
P aklass.ru/
Bonoponnas cBs3b
MHOroaToMHbIE CIIUPTHI: https://www.
18 17.01
STUJICHIJIMKOJb U TJIULEPUH aklass.ru/
@DeHOJI: CTPOCHUE MOJIEKYIIBI,
19 o 24.01 https://www.
MU3UYECKUE U XUMUYECKUE .
. aklass.ru/
CBOKCTBA, IPUMEHEHUE
Anbaeruabl: GopManbaeTua U https://www.
20 31.01
aneTanbAerul. AueToH aklass.ru/
OIHOOCHOBHBIE IIPE/IETbHBIE
71 6 07.02 https://www.
KapOOHOBBIE KUCIIOTHI: .
p aklass.ru/
MYypaBbUHAs U YKCYCHas
[TpakTuyeckas padora Ne 2.
2 Croit . 14.07 https://www.
«CBOICTBA pacTBOpPa YKCYCHOM .
p pa YKCY aklass.ru/
KHCJIOTBI»
CreapuHoBas U 0JICMHOBAs
73 21.02 https://www.
KHUCJIOTBI, KaK MPEICTaBUTEIIN .
’ P aklass.ru/
BBICIIIUX KapOOHOBBIX KHCIIOT
Mpu1a Kak COJIM BBICIIUX
24 6 28.02 https://www.
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE .
13 ’ = aklass.ru/
NEUCTBUE
CrnoxxHbIe 3(DHUPHI KaKk
MIPOU3BOIHBIE KAPOOHOBBIX https://www.
25 [POVSEOAMLIC Kap 06.03

KUCIIOT. ['UIIPOITH3 CIIOKHBIX
3¢upoB

aklass.ru/
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Kupsl: runponus, npUMEHEHUE,

https://www.

26 1 13.03
Ouosoruueckas pojb )KUpOB aklass.ru/
YrieBoasl: COCTaB,
knaccudukanus. Baxueitmme https://www.
27 1 20.03
MPEACTAaBUTEIM: TJIFOKO3a, aklass.ru/
¢bpykTO3a, caxapos3a
Kpaxman u 1emnono3a Kak https://www.
28 P 1 03.04
IIPUPOJHBIE TTOJIUMEPDI aklass.ru/
KontponbHas paboTa mo pasaeny
29 K 1 10.04 https://www.
«Kucnopoacoaepxaine .
pPOACOACp KAt aklass.ru/
OPraHNYeCKHUE COCTUHEHUSI
https://www.
30 AMUHBI: METHUJIAMHH 1 aHUJIUH 1 17.04
aklass.ru/
AMUHOKHCIOTBI KaK
aM(poTepHBIC OPTaHUYECKHE https://www.
31 1 24.04
COEIMHEHMUS, NX OMOJIOTHYECKOE aklass.ru/
3gayeHue. IlenTuant
benku xak npupoaHsie
1 1 08.05 https://www.
BBICOKOMOJICK YJISIPHBIC .
yip aklass.ru/
COCIMHEHHUS
OCHOBHBIC TOHITUS XUMUH
33 1 15.05 https://www.
BBICOKOMOJICK YJIIPHBIX .
. yip aklass.ru/
COeIMHEHUN
OcHOBHBIC METO/IBI CHHTE3a
BBICOKOMOJICK YJIIPHBIX https://www.
34 YD 1 22.05
coenuHeHui. [InacTMaccsl, aklass.ru/
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME
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11 KIIACC

KoanuyecTBO 4acos

Koutp Ipakr DJIeKTPOHHbIE
Ne Tema ypoka oabHbl | myecku Jlara uudposbIe
n/n Bcero e e u3ydeHusi 00pa3oBaTeJibH
pador  pabot ble pecypchbl
bl bl
XUMHYECKUN 2JIEMEHT. ATOM.
https://www.
1 DneKkTpoHHas KOHPUTyparus 1 06.09
aklass.ru/
aTOMOB
[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema
) XUMHYECKHX djieMeHToB 1. 1. 1 13.09 https://www.
Menpeneesa, UX CBA3b C ' aklass.ru/
COBPEMEHHOM TEOPHUEN CTPOCHUSA
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKHX 3JICMEHTOB
Y UX COEMHEHUH 1O TPyIIaM 1
3 nepuojiaM. 3Ha4YCHHE 1 20.09 https://www.
HEPHOIUYECKOrO 3aKOHA U ' aklass.ru/
CHCTEMBI XHUMHUUYECCKHX DJICMCHTOB
J.W. Menneneesa B pa3BUTUU
HayKu
CtpoeHue BelecTBa.
XHUMHUYECKasl CBSA3b, €€ BUJIbI;
https://www.
4 MEXaHU3MbI 00pa30BaHUs 1 27.09 "
. aklass.ru/
KOBAJIEHTHOU CBs3U. Bogoponnas
CBS3b
BanenTtHOoCTB.
DNEKTPOOTPULIATEILHOCTD.
https://www.
5 Crenenp okuciieHus. Bemecrsa 1 04.10
aklass.ru/
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS
[TonsiTHE 0 AUCTIEPCHBIX
cucremax. MIcTUHHEBIE U
https://www.
6 KOJUTOUJHBIE PACTBOPBHI. 1 11.10 "
aklass.ru/
MaccoBas 1011 BellleCTBa B
pacTtBope
Kinaccudukamnus 1 HoMeHKIaTypa
. https://www.
7 HEOPraHUYECKUX COCAUHEHUN. 1 18.10 "
aklass.ru/
I'eneTnueckas CBA3b
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HCOPraHNYCCKUX BCIICCTB,
PA3IUYHBIX KJIACCOB

Knaccugukanus XuMmuaecknx
peakuuil B HEOPraHU4eCKOu 1
OPraHN4YeCKON XUMHH. 3aKOH

https://www.

8 COXpAaHEHHUS MacChl BEUIECTB; 25.10
aklass.ru/
3aKOH COXpaHEHUs U
MIPEBPALICHUS YHEPTUU TPU
XUMHUYECKHUX PEAKIUAX
CxkopocTts peakiuu. O6paTumbie
https://www.
9 peakuun. XuMHU4YECKOe 08.11
aklass.ru/
paBHOBeECHE
[TpakTuueckas padbora No 1.
«BrusHUE pa3nuuHbIX (AaKTOPOB https://www.

10 . 15.11
Ha CKOPOCTh XUMHUYECKOHN aklass.ru/
peakumn»

DNEKTPOIUTHYECKAS
mucconuanus. Ilorarue o
BOZIOpOHOM ToKazarene (pH)
https://www.
11 pactBopa. Peakiiuu HOHHOTO 22.11 "
aklass.ru/
obmena. ['maponus
OpPraHUYECKHUX U HEOPTraHUYECKUX
BEILIECTB
OKuCIUTENbHO-

12 BOCCTAHOBUTEJIBHBIE PEAKIUU. 2911 https://www.
[MousiTHE 00 DIIEKTPOIIU3E ' aklass.ru/
pacIiaBoB U paCTBOPOB COJIEU

13 KonTpomnpHas pabora no pazaeny 06.12 https://www.
«TeopeTndeckrue OCHOBBI XUMUK)) ' aklass.ru/
Mertanniel, UX IMOJIOKEHHUE B
IIepuonunueckoii cucreme

14 XAMUYECKUX dyieMeHToB /1. U. 13.12 https://www.
MenieneeBa 1 0COOEHHOCTH ' aklass.ru/
cTpoeHwus aroMoB. O01IHe
(hU3UYEeCKre CBONCTBAa METAJIIIOB
CrmiaBbl METaJUIOB.

. https://www.

15 DNEKTPOXUMHYECKUN PsifL 20.12

. aklass.ru/
HaIpsHKEHUH METaJIoB
XHWMHYECKHUE CBOMCTBA
BaXHEHIINX METAJUIOB (HaTpui, https://www.

16 . . . 27.12
KaJuH, KAIbIIUNA, MAarHUM, aklass.ru/
QITIOMUHUI) U UX COCTUHEHUN

17 XHUMHUYECKUE CBOMCTBA XpOMa, 10.01 https://www.
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MEIU U UX COCIUHEHNHN

aklass.ru/

XHUMHUYECKHE CBOMCTBA ITMHKA,

https://www.

18 17.01
Kelle3a ¥ UX COCIMHEHU I aklass.ru/
[TpaxTrueckas padota Ne 2.

" https://www.

19 Pemenue skcnepuMeHTaIbHbBIX 24.01

" aklass.ru/
3aJ1a4 1o TemMe «MeTaibl»
Hemeramnbl, nx monoxeHue B
[Tepuonuueckoit cucreme
https://www.
20 XAUMHYECKHX dj1eMeHToB 1. 1. 31.01 "
aklass.ru/
MeHnneneesa 1 0COOEHHOCTH
CTPOEHHUS ATOMOB
du3nvecKue CBONCTBRA
HEMETAJIOB. AJUIOTPONUS
https://www.
21 HEMETaJUIOB (Ha IpUMepe 07.02 "
aklass.ru/
KHCJIOpo/ia, cepbl, hocdopa u
yriaepoaa)
XuUMHYECKHE CBOMCTBA
https://www.
22 rajoreHoB, Cephbl U UX 14.02
. aklass.ru/
COeIMHEHH I

” XuMHYecKre CBOMCTBA a30Ta, 21,02 https://www.
docdopa u uX coeTUHEHHI ' aklass.ru/
XUMHYECKHE CBOMCTBA yIIIepoa, https://www.

24 . 28.02
KPEMHHUSA U UX COCAUHEHUN aklass.ru/
[IpumeHeHne BaxKHEUIINX https://www.

25 . 06.03
HEMETAJIJIOB U UX COCIUHEHUU aklass.ru/
O00011IeHNE U CHCTEMATH3aLIH
3HaHUi 1Mo TeMe «HeMeTamib.

https://www.
26 Brruucienus o ypaBHeHHUSIM 13.03
. aklass.ru/
XUMHYECKUX PEaKIUi U
TEPMOXUMHUYECKUE PACUETHI
[TpakTuyeckas padora Ne 3.
https://www.
27 «Penienne 3KCriepuMeEHTaIbHBIX 20.03 "
aklass.ru/
3aza4 o teMme "Hemeramier'"»

73 KonTponpHas pabora mo Temam 03.04 https://www.
«Metannel» n «HemMeTanabl ' aklass.ru/
Heoprannueckue u

29 OpraHn4ecKue KUCIOTHI. 10.04 https://www.
Heopranunyeckue u ' aklass.ru/
OpraHUYEeCKUE OCHOBAHUS
AMdoTepHbIE HEOPTaHUYECKUE U

https://www.
30 OpraHUYeCKUE COCTUHEHUS. 17.04

I'enetnyeckas cBsI3b

aklass.ru/
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HEOPTraHUYECKUX U OPTaHUYECKHUX
BEILIECTB

Ponb xumMum B obecrieueHUH
9KOJIOTUYECKOMU, IHEPIeTUYECKON

https://www.

31 1 24.04
Y MHIIEBOI OS30ITaCHOCTH, aklass.ru/
Pa3BUTUHU METULIMHBI
[IpencraBnenust 06 oOmUX
Hay4HBIX IIPUHIMIAX https: .
32 v pHHL 1 08.05 A
IIPOMBIIUIEHHOT'0 ITOTYYEHU aklass.ru/
Ba)KHEHIIINX BEIIECTB
YenoBeK B MUPE BEIISCTB U https://www.
33 be Betl | 15.05
MaTepuajioB aklass.ru/
https://www.
34 XHUMHS U 3I0POBhLE YeJIOBEKa 1 22.05
AoP aklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

HartypaabHble 00beKTbI. BKit04aroT pa3nnyHble KOJJIEKIUH, TI03BOJISIOT y4allluMcs

MOJIyYUTh HATJISAHOE MIPEJCTABICHUE O BHEIIHEM BHU/IE U (PU3MUECKUX CBOMCTBAX M3y4aeMbIX
MaTEepUaJIOB:

1.

A e A A

MRS

o=

©

N —

MuHepaiibl ¥ TOPHBIE TOPOABI
MeTanisl 4 CIjiaBbl

AnmoMuHUH

IInactmaccel

Kayuyk

BonoxkHa (1epcth, XJIOMOK, HIEJK)
Crekio

IlouBa

MuHepanbHbIe YI0OpeHUS

Xumudeckas jJjadopaTopHasi Nocyaa, anmnaparbl, NpudOpbI:

Habop mocynbsl st y4eHHUECKOTO SKCIIEPUMEHTA

[Tpubop 11 moay4deHus razoB

HaGop npunaanexHocTel 17151 y4eHHYECKOro SKCIIepUMEHTa

Halop kpucTammn4eckux pemeTok

Habop nns MmoaenupoBanusi CTPOSHUS MOJIEKYJI OPTaHUYECKUX U HEOPTaHUIECKUX
BELIECTB

JIoTKM pa3znaToyHble MaJE€HbKHE

Jlep>xarens s MpoOHPOK

IIuH11ETRI

dapdopoBbIe JTOXKKH

. Boponku
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Meramnnueckue CeTKH
[IpenmerHsbIe cTEKIIA

JloTku 117151 KanesbHOTO aHanu3a
N30rHYTHIE CTEKISTHHBIC TPYOKH
[Tunerku

CTeKIJIAHHBIC JIOKKHU
MeTannndeckue JOXKKH Il CKUTAaHUs BEIISCTB
CroupTtoBKH

EmKocTH 117151 BOJIbI MEpHBIE
Kon6b1 konnueckue

Kon0b1 miiockoioHHBIE

Kon6w1 kpyrimogoHHbie
[unuHapsl MEpHBIE

[ITatuBsl 1151 MPOOUPOK
dapdopoBbie HalIku
dapdopoBbic CTaKaHBI

YuyeOHbIE MOCOOHS HA MTEYATHOI OCHOBE:
[Tepuonnueckas cucrema xumuueckux 3eMeHToB JI.1.MenneneBa
Tabnuia pacTBOPUMOCTH KUCIIOT, THAPOKCHUIOB, COJICH.



METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.

O.C.l'abpuensn, Xumus. 11 knacc. ba3zossrit yposens. M.: JIpoda, 2006.

2. 0O.C.I'abpuensH, I'.I".JIeicoBoii, T.B.CmuproBoit Xumus. 11 kmacc. M.: JIpoda, 2003-

2006.

O.C.T'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas. HactonpHas kHura yuutens. XuMus
11 ximace. M.:Ipodha,2004.

A.A.Ipo3nos Iloypounoe mianupoBanue mo xumuu. 11 knacc. M.: u3a-Bo
«Dx3amen», 2006

JL.M.Bpeiirep. Jlns npenonasareneit. Xumus 11 knacc. Boarorpaa: usa-so
«Yunrens-ACT», 2003

H.B.Koposun, I'.H. Macnennukosa, 3.11.Munrynuna, 2.J.@ununmosa. Kypce obmieit
xuMuH. M.: «BBICIIas mKoIa», 1990

K.Xayckpodr, 2.Kaycrebdn. CoBpeMeHHBIH Kypc 00miei xumMuu. 3agaqauk. M.:
«Mup», 2002

N.I". Xomuenko. Pemenne 3agau mo xumuu. 8-11 ximacc. M.: «Hosas BoaHay, 2002.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1.
2.

[TnaTdopma nucranmmonnoro ooyuenus «iKmace» https://www.yaklass.ru/
bubmuorexa [IOK https:/m.edsoo.ru/
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