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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM HAa YypPOBHE CpPEIHETO O0OmIero o0pa3oBaHUS
pa3paborana Ha ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepainuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMbl CpeHero o0OIero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbIXx B  DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mpeamera «XUMHs» B 0Opa3oBaTeNbHBIX Opranu3zanusx Poccuiickoii
denepany, peanu3yOIMIUX OCHOBHBIE 00pa3oBaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJOKEHUM «CTpaTerun pa3BUTUS BOcnHUTaHUs B Poccuiickoit
Odeneparun Ha niepuoa a0 2025 ronma» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIPEAEIICHUIO
oO1eit ctparerun oOydeHUsl, BOCIIUTAHUS U PAa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbubie nonoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
COZIepXKaHUsI, PE3yJbTaTOB OOydYeHHWS M TPEOOBAaHWUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, NOJIy4yaeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIluy, SBISETCI HEOTHEMJIEMOW YacThl0 HX
oOpazoBanHocTd. OHO CIYXUT 3aBepLIAIONIMM 3TallOM peaju3aludd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YeJloBeKa, a TakKe DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3MI0pOBbI0O M TpHUpOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE
00yJaroIMXCcsi Ha YPOBHE CPEIHEr0 O0IIero oOpa3oBaHUsl CpeICTBAMU Y4EOHOTO
npeaMeTa «XUMHs», COAEpPKAHUE UM TOCTPOCHHE KOTOPOTO OIpEIeIeHbl B
nporpaMMme IO XHUMHUU € Y4€TOM chenuduKd HayKu XUMUH, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOU JKM3HH OOIIECTBA, a TaKKe C y4ETOM
oOumx 1ened W MPUHIMUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero odiero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOM HUBUJIM3AIMU, B CO3aHUM HOBOM 0a3bl MaTepUaNbHON KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAyYHOTO MBIIICHUS,
B CO3JIaHUE L[EJIOCTHOTO MPECTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €JIMHCTBE
OpPUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJda W KU3HU KaXI0ro wieHa oOmectBa. CoBpeMEHHass XMMHS Kak Hayka
co3yJaTeNibHasl, KAaK HayKa BBICOKMX TEXHOJIOTUM HanpaBlieHA Ha PEIICHUE
00aNbHBIX TPOOJEM YCTOMYMBOIO PpAa3BUTHUSI UEJIOBEYECTBA — CHIPHEBOIA,
AHEPreTUYECKOM, MUILEBOM, SKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbI 3JI0POBBS.

B cooTrBercTBUM C OOIIMMU MHENSIMH U NPUHIUIAMU CPETHEro OOIIEero
obpasoBanus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
W3Y4YCHUS1) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
00yJarImuxcs, HEOOXOJUMYKD UM JUIi  BBIPAaOOTKHM  MHUPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLUYMa, IPOJOJKEHUS
00pa3oBaHMs B pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUCH.

CocraBnstomuMu — nipeaMeTa  «XUMUS»  SIBISIOTCS  0a30BbIe  KYpChI  —
«Oprannueckass xumuss» U «OOIlIas ¥ HEOPraHUYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOIl HAyKH: cUCTEMaA
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWU U3 OOl XUMHUH) U
OpraHn4eckon xumuu. POpMHUPOBAHME JAHHOW CHUCTEMBI 3HAHWW NPU U3YYCHUU
npeaMera o0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUM XUMHUH.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPopMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro wmarepuaga u 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAKOTCS Ha YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHS OPTaHHUYECKUX
COCAMHEHUI, a TakKe€ Ha YpPOBHE CTEPEOXMMUUYECKUX U 3JIEKTPOHHBIX
IpeJCcTaBlIeHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEII[ECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4eckol XMMHUU IIOJIYy4YarOT pPa3BUTHUE
c(hopMUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30oBaHUs MEepBOHAYAIbHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NPU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOMCTB BELIECTB OT UX CTPOECHUSI, O XUMUYECKON PEAKIUH.

[lon HOBBIM yrjaom 3peHusi B mnpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUUYECKU MaTtepuan ¢ (PaKTOJIOTMYECKHME CBEJIEHUS O BeEIllecTBaX U
XUMUYECKON peaknuu. Tak, B yacTHOCTH, B Kypce «OOmmas m HeopraHudecKas



XUMUS» O00YyJaronuMCs TPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOINYECKOTO 3aKOHA C OOIETEOPETUYECKUX W METOJOJOTUYECKHUX TO3UIIHM,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011at011IeH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Envnas cucrema 3HaHMM O BaOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOWCTBaX W MPUMEHEHHM, & TAKXKE O XMUMHUYECKHX PEaKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 wm 11 kimaccoB
AJIIEMEHTaMH COJEPKAHMS, HMEIOINIMMHU KYJbTYPOJOTUYECKUM U MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHWIO B3aUMOCBA3M XHUMHH C
JpPYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIBHOM W MPAKTUYECKOM
NESATEeTLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKCHHUS K TMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XWMHUEH, KPUTUYECKH OCMBICIHBATh WHOOPMAIUIO U
OpUMEHATh € JUIA TIONOJIHGHUS 3HAHWH, pelIeHUS WHTEUICKTYalbHbIX U
HKCIIEPUMEHTATLHBIX UCCIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanne yueOHOTo
npeaMera «XHUMHS» — JAHHOTO  YPOBHS  M3YyYEHHUS  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OOYYaIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI [IJIi MMOHUMAaHUs
bunocohckux maeH, TaKMX KaK: MaTepuaibHOE €IMHCTBO HEOPTraHUYECKOTO U
OPTraHUYECKOTO MHUpPA, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh NPHUPOJHBIX SBJICHUM NYyTEM OHKCIEPUMEHTa U
pelieHusT TMPOTHBOPECYMH MEXKIy HOBBIMH (akTaMH H  TEOPETUYECKUMHU
NPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJIOTUUECKUX MpooOIieM, a
TakKe MpoOJeM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmmane pemeHus 3agad  BOCIMTAHMS, Pa3BUTUS W COLMAIM3ALUU
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM TOAXOJAbl K OMNpPENETIECHUI0
COoIepXaHUs ¥ TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT (OPMHUPOBAHUE
YHUBEPCAIBHBIX yYEOHBIX JEHCTBUM, HWMEIOIMMX 0a30BOE 3HAYCHUE IS
pa3TUYHBIX BHJOB JICSITCIIBHOCTU: pEHICHUS TMpoOJieM, TIOWCKa, aHamu3a u
00paboTkK uHPOpMaINK, HEOOXOIUMBIX JUISI TPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEOBATENbCKON JeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO 0OIIero 00pa3oBaHus, MPU ONpeeIeHUN
COZIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4YeHUs MpeaAMeTa HarpaBlieHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCA (POpMUPOBAHME OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU



JESITEIbHOCTH YeJNOBEKa W KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOMl KynbTyphl. C
METOJUYECKOW TOYKU 3PEHUS] TAKOW MOJXOJ K OINPEACNCHHUIO IeNeld H3ydeHus
TpeaMeTa SIBISIETCS BIIOJTHE OTPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PCHHs TJABHBIMH IIETSIMH W3YYCHHS TpEAMeETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 =11 kJ1.) ABISIOTCS:

e (dopMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHUH KaKk BaKHEHIIeH
COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKaT KIIFOYEBBIC TOHATHUS, (PyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIICHHE C HMCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakUud, HEOOXOOUMBIX [JIsI MPHOOpEeTEeHUs
YMEHUW OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHHUH M CIIOCOOOB EATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM 1
OOBSICHEHMEM XHMHUYECKOTO H3KCIEpUMEHTa, COOJIIOJIEHUEM  IpPaBUI
0e30macHOro OOpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ aTum, copepikaTellbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4YCeHUs
npeaMeTa B mporpaMMe 1o XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU NPHOPUTETAMU B CHCTEME CpelHero oomero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIICH CTENeHH OTHAETCsl  MPEANOYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJAep)KaHusd OOyueHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHW3aIliH, BIAACIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN M MPUMEHEHUS WX B PEATbHOU KU3HU
JUISL pEIIeHUs TPAKTUUECKHUX 3aj1au.

B cBa3u ¢ 3TUM Tnpu M3YYEHHHM MpeAMeTa «XUMHUS» JIOMUHHUpYIOIIee
3HauYeHUE MPUOOPETAIOT TaKKE LIETH U 3a1a4H, KaK:

amanraiusi oOyJarommxcsl K YCIOBUSM THHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  UHTEIUJICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsIX, CBA3AHHBIX C BEIICCTBAMH U UX
IPUMEHEHHUEM;

dopMupoBaHre y OOy4yarOUmMXcs KIIFOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), UMEIOUIMX YHUBEPCAJbHOE 3HAUYCHHUE [UIS Pa3IUYHBIX BHUJIOB
JESITEIbHOCTH: pelIeHusl mpo0jeM, oUCKa, aHaln3a U 00paboTKu MH(pOpMAIUH,
HEOOXOJUMBIX I TPUOOPETCHHsI OMbITa JAEATeIbHOCTH, KOTOpas 3aHMMAaeT



BaXHOE MECTO B T[IO3HAHUM XHMHH, a TakXKe I OLEHKH C TO3ULIUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOIIECCOB Ha OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPENyY;

pa3BUTHE TO3HABATENLHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPUYECKUX
CHOCOOHOCTEHN 00yUaIOIMXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XHMHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOJIH30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJISl [TOMCKA M aHajiu3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MHPOPMAIMK XUMUYECKOTO COACPIKAHNUS;

¢dopmupoBaHre U pa3BUTHE Y O0YYAIOIINUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPH IUIAHUPOBAHHUM M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOyuaroumxcsi yOexkIEHHOCTH B TyMaHHUCTUYECKON
HANpaBICHHOCTH XHMHH, ©€ BaXXHOW POJHM B PEIICHHH TI00ATBHBIX MpoOIeM
palMoOHAIbHOTO MPUPOJIONOIB30BaHNUs, OTIOHEHUS SHEPIeTUYECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpex HOro
OTHOILIEHHUSI K TPUPOAEC U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHHs OIbITA
UCTOJIb30BaHUSl TOMYYCHHBIX 3HAHUW Il MPUHATUS TPAMOTHBIX pEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBIICHUSIMH.

B yueOnoMm mmaHe cpeaHero oo6imiero oOpa3oBaHUS MPEAMET «XUMUS»
©a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON o0nactu «EcrecTBeHHO-HAYyYHBIE
PEIMETHI».

OOm1ee YyMCIIO YacoB, OTBEAEHHBIX IS U3YUECHUSI XUMHHU, HAa 0a30BOM YpOBHE
cpenHero oOmiero oopasoBaHusi, coctarisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 yac B Heiemo).



COJEPKXAHME OBYUYEHUA
11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000710uKa. DHEPreTUUYEeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE OopOUTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[Tepunonnueckuit 3akoH u Ileprnonnueckas cucremMa XUMUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA U llepnoanyueckor CUCTEMBI
xumuueckux dyieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMH TIPOCTBIX M CJIOXHBIX BEIIECTB MO TPYyMIaM U TEPHOJIaM.
3HaYeHUe MePUOJNYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemiecTBa. XUMHYECKass CBsI3b. BuUAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJIsipHas M MOJspHas, UOHHAsA, MeTauinyeckas). MexaHUu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKLUeNnTopHblil). BomopoaHas cBA3b. BalleHTHOCTh. ONEKTPOOTPULATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJIpPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIMbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[TonsTne o nucnepcHbIx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHNUYECKUX COEIMHEHUH. Howmenknatypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAIICKAIUX K PA3JIMYHBIM KJIAaCCaM.

Xumudeckass — peaknus. Krmaccuukamuss XUMHUYECKHX — PEaKIUid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YHEPTUH MPU XUMHYECKUX PEAKLIMAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIE
peakuuu. XuMHYeCKoe paBHOBecue. DakTOpbl, BIUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHble U ciadble dnekTponuTsl. Cpena
BOJHBIX PaCTBOPOB BELIECTB: KUCIasl, HEUTPaAJIbHAs, IETOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.



OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpAICHUN:
neMoHcTpanus Tabymi «[lepuoanueckas cucremMa xuMmudeckux smeMeHToB J[. U.
MenzeneeBay, U3ydyeHHE MOJEIEH KPUCTAUIMYECKUX PEHIETOK, HaOJOJIEHUE U
ONKMCaHUE JEMOHCTPALIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBI0O YHUBEPCAIBHOTO WHAUKATOpPA, PEAKIMU HMOHHOTO OOMEHa),
MPOBEJICHNUE TTPAKTUUECKON paboThl «BiusHUe pa3IuuHbIX (PaAKTOPOB HA CKOPOCTH
XAMHYECKON PEAKLIUI.

Pacuérurlie 3amayn.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX pEaKIUHA, B TOM YHCIE
TEPMOXHMHUYECKAE PACUETBI, PACUEThl C HMCIOJIB30BAHHEM IMOHITUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemeraiuel.  [lonmoxenne HemerauioB B llepuoandeckoit  cucreme
xumudeckux snemeHToB [[. Y. MenaeneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOUWHEHUN  (OKCHUIIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSUHEHHUI).

[IpyuMeHeHnEe BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Merambl. [lonoxenue meramoB B llepruoanyeckor CUCTEME XMUMHYECKUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mme Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DONEKTPOXUMHUUYECKHUI psAJl HAPSHKEHUI METAILIIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUMN.

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

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX NPEBpAIICHUN:
U3y4YeHUEe KOJUIEKIMN «MeTamibl U CIUIaBbl», O00pa3loB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3aja4, HAONIOJICHUE M OINHMCAHHME JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U LIEJI0Ye, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAJUIOB).

Pacuérurle 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU O0BEMY OJIHOIO W3 YYacCTBYIOLIMX B PEAKIMU BEIECTB,
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pac4€Thl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
13 BEIIECTB UMEET MPUMECH.

XumMus ¥ KU3Hb

Ponp xumum B 00eCreUYeHHH SKOJOTHYECKOM, IHEPTETHUYECKON U MHIIEBOMN
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIUIIAX POMBIIUICHHOTO
MOJy4YECHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUATIOB. BAXKHEUIIHNE CTPOUTEIbHBIC
MaTrepuasbl, KOHCTPYKLIHMOHHBIE MAaTEpualbl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepuasbl s JJEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MHUHEPAJIbHBIC
yao0peHus.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO UCIOIB30BaHUS MPEMapaToB OBITOBOW XUMUU
B IIOBCEIHECBHOM KHU3HH.

MesxnpenMeTHbIE CBA3H.

Peanmuzanmst  MeXINpeIMETHBIX  CBSI3eM MNpM  HM3yYeHUH OOmeHd U
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHATHHA, SBIISIOIIUXCS
CHCTEMHBIMU ISl OTAEIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mue ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTe3, Kiaccupukaius, IMepUOJUIHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHUE.

®dusukKa: MaTepus, SJHEPTHs, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PAIMOAKTUBHOCTh, MOJICKYJIA, SHEPTETUYECKUN YPOBEHD, BEMIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHHE BEIeCTBa, (PU3NYECKUE BEJIMYUHBI M €IUHUIIBI MX
MU3MEpPEHUSI, CKOPOCT.

buonorus: kneTka, opraHu3M, DJKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OpPraHU3MeE.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
pPECYpCHI.

TexHonmorusi: XuMH4eCcKasi MTPOMBIIUIEHHOCTh, METAJUTyprus, MPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTE€PUAIOB, CEIBbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IHILIECBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBIILIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IMpenapaTroB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



11

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30OBOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
o0ydJaronmuMucs MpOrpaMM CpemHero ooOmero oOpa3oBaHus —(JIMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HayyHo-MeToau4eckoil OCHOBOM s
pa3paboTKu TIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa3oBaHUs SBJISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM MOIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o01iero 00pa3oBaHwMsI BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUMCKOW TPaKJIaHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEIEICHUIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YO€XKIECHUN JTMYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M NCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOydYarouuxcsi PyKOBOJCTBOBATbCS B CBOEH
NEeATEIbHOCTH EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1I€TOCTHOU
CUCTEME XUMHYECKOr0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYpPhl U CHOCOOHOCTH CTaBHUTH
LEIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MpeameTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJealaMHd POCCHICKOT0 Tpa)XAaHCKOTOo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIMMHU  IpoleccaM
CaMONO3HAHUSA, CaMOPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yJarmmMXxcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh ONBITA MO3HABATEILHON M MPAKTUYECKOW JEsITeNbHOCTU
oOyyJaroumxcs o peajivu3alu OPUHITHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpamIaHCKOr0 BOCIIMTAHMSL:

OCO3HaHHUs 00YYaIOIMIMMHCS CBOMX KOHCTUTYLHMOHHBIX MPaB M 00S3aHHOCTEMH,
YBaXXEHUS K 3aKOHY U [IPABONOPAJIKY;
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NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMEHTBI JPYTUX MPU aHATIU3E PA3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOTO OTHOLICHUSI K HCTOPUYECKOMY M HAaydYHOMY HaCIEIUIO
OTCUYECTBECHHOM XVMMUH;

YBOXEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
IIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHHUS HAYKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB,;

MHTEpeCa M MO3HABAaTEIbHBIX MOTHMBOB B IOJIYYEHHHM U MOCIEIYIOLIEM
aHalm3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
Y MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEAEHUE M TOCTYIIKM CBOMX TOBAapULIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHWE IMOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 370poBOro u Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

cOOIOACHMsT TpaBWJI OE30MAaCHOTO OOpalieHUs] C BEUIECTBAMH B OBITY,
MTOBCETHEBHOM KU3HU U B TPYJIOBON NEATEIbHOCTH;

NMOHMMAHUSl LEHHOCTH NPaBWJI HHAMBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS1);

5) TPy10BOI0 BOCIIMTAHMS:
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KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCIIEeI0BaTEIbCKON
JESTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NESATEIbHOCTH;

YCTAaHOBKA Ha aKTHMBHOE Yy4YacTHE€ B PEUICHUM IPAaKTUYECKHUX 3ahad
COIIMAJIBHOM HAITPaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccHil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUN 110 XUMHUH;

YBaXXEHUS K TPYyLY, JIOASIM TPyAa U pe3ysbTaTaM TPyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJbHON TpPaeKTOpUU
obOpasoBanusi, Oymymiel npodeccuu W peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00I11eCTBa;

6) 3K0J10r14eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€IECO00PAa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHMUS )KM3HU Ha 3eMJIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa S3KOJOTHYECKUX MpOoOJieM, BIMSHUA
DKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE IPUPOAHON U COLUAIIBHOU CPEMBL;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUH XUMHUM JUIA
pELIEHNs BOIPOCOB PALIMOHAIBHOTO MPHUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIUMX BpEl OKPYXKAKOLIEH
IPUPOJIHON cpezie, YMEHMSI MPOTHO3MPOBATH HEOIATONPUATHBIE SKOJIOTMUECKHE
IIOCJIEICTBHS PEANIPUHUMAEMBIX JEHCTBUN U IPENOTBPALIATh UX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHMS, YKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IOPAKTUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO IPOTUBOCTOATH HJIEOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON PAKTHUKY;

NOHMMaHHA clHeUM(UKM XUMUM KaK HayKM, OCO3HaHMs €€ poJd B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEIOCTHOTO
IpE/CTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEIOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOAHOTO PABHOBECHSI,

yOexAEHHOCTH B  0COOOH 3HAYMMOCTM XUMHUM JJIs  COBPEMEHHOI
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M BaXXHOM pOJIM B
CO37IaHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPbI, PEIICHUHU II00aNbHBIX MPOOIeM
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YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SJHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacHOCTH, B Pa3BUTHUH MEIUIUHBI, 0OECIIEYCHUH YCIOBUM
YCIEIIHOTO TPyJa M OSKOJOTMYECKHM KOMMOPTHOM JKM3HM KaXKJIOro 4JeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONM TI'PAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
[0JTy4yaeMble 3HAHUA Ul aHAIM3a U OOBSCHEHUS SIBICHUN OKPYXKaroIlero Mupa u
IPOUCXOAAIINX B HEM U3MEHEHUI, YMEHHUS JieJaTh OOOCHOBAaHHbBIE 3aK/IFOYEHUS Ha
OCHOBE Hay4HbIX (PAaKTOB U HMEIOIIMXCS JaHHBIX C LENb0 IOJIy4EHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJNb30BaTh XHWMUYECKUE 3HAHUSA JUIA
pelIeHns Ipo0JieM B PEAIbHBIX )KU3HEHHBIX CUTYALMSX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIBCKON 1EATEIIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY I[IOJIyYCHHMIO HOBBIX 3HAaHUI 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B pa3IM4YHbIX cepax mpodheccuoHaIbHON
NESATEIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeameTHble pe3ybTaThl OCBOSHHS y4eOHOro mnpenMera «XUMHS» Ha
YPOBHE CpeaHero oouiero 06pa3oBaHus BKIIOYALOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOydaIOIIUXCA
MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTpaXKaroIIne
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCTOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTus, SIBICHUE,
npoliecc, CUCTeMa, HayuHbl (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClIeI0BaHKE, HAOTIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHUE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJSTUBHBIC), obecrieynBaroIIe dhopMupoBaHue (yHKITMOHATTLHON
I'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YYarOIINXCs;
CIIOCOOHOCTH o0yJaromuxcs MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
JICUCTBUSIMU.
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OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH MO3HABATEJILHBIMH
AefCTBUSIMM:

1) 0a30Bble JIOrHYeCcKHUE TEeMCTBHSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh U AKTyaJIU3UpoBaTh  MpolsieMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEACSITh LU JACATEeNbHOCTH, 3aJlaBasi HapamMeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICJIATh XapaKTEpHbIE MPU3HAKU MOHSITHI M YCTaHABIMBATh UX B3aUMOCBS3b,
WCITOJIP30BAaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM;

BBIOMpPATh OCHOBAaHUA M KPUTEpPUM JJsl KJIacCU(PUKALUM BEIIECTB U
XUMUYECKUX PEAKIUH;

YCTAHABJIMBATh MPUYUHHO-CJICJACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUSl (MHAYKTUBHbIC, JEAYKTUBHbBIE, IIO
aHAJIOTUM), BBIABISTh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJ) OJJIeMEeHTa, XuUMHUYeckass QopMylsa, ypaBHEHHUE XHMHUYECKOU
peakiMy — MPU PEIIEHWH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHX 3aJ1ad,
IPUMEHSTh HAa3BaHHbIE MOJIEJbHBIEC MIPEICTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHWS BEIIECTB M XMMUYECKHX
peakuuii;

dbopMyIMpOBATh MENU U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MMOCTABIICHHEIC
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THUIIOTE3BI TIO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YYEHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOIATh 32 XOIOM
mpoiecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
0000111eHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJIATh OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATEeTLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
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MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO Pa3InIHBIX
METO/IOB MMO3HAHUS.

3) pabora ¢ nnopmanuei:

OpUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJIEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypchl HTEpHETa), aHamM3upOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJIbI MPU TOUCKE U
otbope wuH(OpPMAIMK, HEOOXOAMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPENIEIEHHOTO TUIIA,

npuoOpeTaTh OMBIT MCHOJB30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOMpATh  ONTUMAaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAY4YHBIA S3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
XUMUYECKON uH(pOpMaIuel: MPUMEHATh MEXIpeAMeTHble ((pusnyueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpeBUATypbl, HOMEHKIATYPY;

UCIIONb30BaTh U MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH e CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHU,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIATh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU ACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3y4aeMBbIX BEIECTB, peaan3alud y4eOHOTo MpoeKTa U (POpMyIUpPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COTJIACOBAHMS TO3UIIUNA B
x0J1e 00CyXIeHHS 1 OOMEHa MHECHUSMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH 1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIJAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEIbHOCTh, Ompenelsis e€¢ Ienu W 3ajJadyd, KOHTPOJIMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJrOpuT™M ACUCTBHM Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajay, BbIOMpaTh Hauboliee
3¢ PeKTUBHBIN CcMOCO0 HMX pEIICHUS C y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKLIUSIX;
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OCYyIICCTBIIATh CAMOKOHTPOJIb CBOEH JeATEIbHOCTH HAa OCHOBE caMOaHajiM3a
Hn CaMOOIICHKMH.

INPEAMETHBIE PE3YJIBTATBI

11 KJTACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmmass u HeopraHUYecKas
XAMUSD» OTPAXKaIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOM  COCTaBJISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHPA, POJIUM XUMHM B TIO3HAHUM SBJICHUU
npupoasl, B (OPMUPOBAHWUU MBINUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS MMPAKTUIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMWYECKUA SJIEMEHT, aToM, M30TOoM, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHUS, XUMUUECKAsI CBSI3b
(KOBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAIUIMYECKAS PEMIETKA,
TUAMBl ~XUMHUYECKUX  PEAKIUMA, PacTBOp, AJIEKTPOJHUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAST JIUCCOLUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUUYECKON peakIuu, XUMHUUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKONU AUCCOUMALUM, nepuoanueckud 3akoH [. M. Menpneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHECHMS W IMPEBpaIEHUs dSHEPTUU
MpY XHMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKUX SIBIICHHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHHUU U 0€301MacCHOM MCMOJIb30BAHUM BAXKHEHIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIILHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHBIC TPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aMMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOUIME MOHSTUS TPHU
OIMCAHWUU HEOPTaHMYECKUX BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIh30BaTh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypPaBHCHUN XUMHUYECKUX  PEaAKIIHM,
cucrteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
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HEOPraHUYECKUX BeElIeCTB (yrapHblid ra3, YIJIEKUCIbIA Tra3, aMMHUaK, raméHas
U3BECTh, HETAILIEHAS] U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OMPEENSITh BaJIECHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBAJICHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS) B COCIUHEHUSIX, THII
KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJEKYJspHas,
WOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOJHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH yMEHUM yCTaHaBJIMBATh IPUHAIIEKHOCTD
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBY K OMNPEACIEHHOMY KJIacCy/TpyIie
COEAMHEHUN (IIPOCThIE BELIECTBA — METAJLJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUSI,
KHUCJIOTHI, aM(OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
W. MenneneeBa u 1eMOHCTPUPOBATH €TO CUCTEMATU3UPYIOITYI0, OOBICHUTEILHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh yMEHUN XapaKTepU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuono Ilepuoanueckoil cucTeMbl
xuMuueckux anemeHTtoB [[. M. MenueneeBa, MCHONB3ysl TMOHATHS «s-, p-, d-
AIEKTPOHHBIE opouTanmy, «IHEPTEeTHUYECKHUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COCAUHEHUM
I10 IepuojaaM U rpynnam llepuoaudeckon cuctemMbl XUMUYECKUX d1eMeHTOB JI. 1.
Mengeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XMMHUYECKUE CBOICTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPAKAATh CYUIECTBOBAHME T€HETHUYECKOW CBS3UM MEX]Yy HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MTOMOIIbIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BeEIIECTB, TEIJIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTHUMOCTH
peaklny, yYaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCJIOBUSL, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJWTH PEAKIUH, MOATBEPIKIAIONINE
KAUeCTBEHHBI COCTaB pAa3UYHBIX HEOPraHWYECKUX BELIECTB, pPaclo3HaBaTh
OMBITHBIM NYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;
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c(OpPMHUPOBAHHOCTh ~YMEHHHM  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTIO OanaHca
ATUX PEAKIM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaxkuu OT Pa3IMYHBIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUUECKOIO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuu Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JeKalie B OCHOBE IPOMBIIIJIEHHOTO IMOJYYEHUs CEPHOM KHUCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHUCICHHS C HCIIOJIb30BAHUEM
HOHSTHS «MaccoBas JOJIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUH Ta30B
IPU XUMHUYECKUX PEaKLUAX, MACChl BEIIECTBA UM O0BEMA Ia30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, MAacce WM 00BEMY OJHOTO M3 YYACTBYIOLIUX B PEaKIMU
BEIIECTB, TEIJIOBOro 3((dexkTa peakunu Ha OCHOBE 3aKOHOB COXpPAaHEHUS MAacCChl
BELLECTB, IPEBPAILLECHUS U COXPAHEHHUS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHUI COOJIOATh MTpaBUIIa MOJb30BAHUS XUMUYECKON
nocyAol M J1abopaTOpHbBIM OOOpYyIOBaHMEM, a TaK)Ke MpaBuia OOpaleHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIMOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBAaTh M BBINOJHATH XUMHYECKHUH
HKCIEPUMEHT (Pa3JIoKEHHUE MEPOKCHJa BOAOPOJAa B INPUCYTCTBUM KaTalln3aTopa,
OlpezesieHue CcpeAbl PACTBOPOB  BELIECTB C IOMOILIBIO  YHHBEPCAIBHOIO
UHIMKATOpa, BIUSAHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XHUMUYECKOW peakinu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluuu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCIEPUMEHTANbHBIX 3aJad IO
temaM «Metamisl» U «HemeTtannbsl») B COOTBETCTBHM C IpaBUJIAMHU TEXHUKH
Oe3omacHOCTH IpU O0paIllEeHUHU C BELIECTBAMH U JIa0OpAaTOPHBIM 000pPYA0BaHUEM,
IOPEJCTaBIATh pPE3yJIbTaThl XUMHYECKOIO J3KCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIU U (OPMYyIUPOBATH BHIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAJU3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM
KOMMYHUKalK, IHTepHET U ApyTHX);

cOpPMUPOBAHHOCTh ~ YMEHMM  CcOONIOAATh  MpaBUiia  IKOJIOTMUYECKU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHHUSI CBOETO 370pPOBbSl M OKPYKAIOLIEH IPUPOJHOM Cpenibl, OCO3HABATh
OIACHOCTh BO3ACHCTBUS HA )KMBbIE OPraHU3Mbl ONIPENEIEHHBIX BELIECTB, TOHUMAs
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cvpicn mokaszarens [IJIK, moscHaATe Ha mpumepax crnocoObl YMEHBUICHHS U
IIPEAOTBPALLIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMHYECKUX SBJICHUM;

JUIS  CIIETIBIX M CJIAa0OBUAAIIUMX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpainsa aisa 3anucu XuMHUYeCKUuX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC
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KoanuectBo yacos DJIeKTPOHHbIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
11 I 3 Bubnnoteka LLOK
. u [lepuoandeckas cucreMa XUMHUYICCKUX
proa https://m.edsoo.ru/ff0d210c
anemeHToB /I. 1. Menneneesa
12 Crpoenue BemecTBa. MHOrooOpasue 4 Bubnnoteka LIOK
' BELIECTB https://m.edsoo.ru/ff0d210c
Bubnmoteka LLOK
1.3 XUMU4YecKre peaKnu 6 1 1
peak https://m.edsoo.ru/ff0d210c
Uroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi Xumust
Bubnmoteka LLOK
2.1 MerTamisl 6 1
https://m.edsoo.ru/ff0d210c
Bubnmoteka LLOK
2.2 Hewmeraminr 9 1 1
https://m.edsoo.ru/ff0d210c
23 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX ) Bubnnoteka LLOK
’ BELIECTB https://m.edsoo.ru/ff0d210c
Uroro no pazgeny 17

Pa3zgen 3. XuMus u ;KU3HL



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
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Bubnnoteka LILOK

3.1 KHMHS U KH3HE 4 https://m.edsoo.ru/ff0d210c
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/ff0d210c
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IHOYPOYHOE IINTAHUPOBAHMUE
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11 KJIACC
Ne | Tema ypoka KonnuecTtBo yacos ara DNEeKTPOHHBIE
ypo Bcero Konrponsn | IIpaktvy | uzyueHust | nudpoBbie
Ka bIe pabOTHI, | €CKHUE U oOpa3oBaTrenbHbIE
3a4eThl nabopat pecypcesl
OpHBIC
paboThI
1 OCHOBHble CBeAeHWNsA 0 CTPOEHUM aToMa 1 bubmuorexa [JOK
https://m.edsoo.ru/
86
2 OcobeHHOCTM CTpoeHUA 1 bubmuorexa [JOK
INEeKTPOHHbIX 060/104EK NEePEXOAHbIX 3/1eMEHTOB. https://m.edsoo.ru/
Opbutannsmu p 86
3 MepuoanyecKkmnin 3akoH 1 Neproaunyeckas cucrema 1 bu6mmorexa [IOK
Xumunueckunx anementos [. . MeHaeneesa. https://m.edsoo.ru/
86
4 Mepuoanueckuii 3akoH u NMepuoanueckas cuctema 1 bubmuorexa [JOK
Xumnueckux snementos [. . MeHgeneesa. https://m.edsoo.ru/
86
5 Xumuyeckan cBA3b. MOHHaA U KOBaNeHTHas 1 bubmuorexa [JOK
https://m.edsoo.ru/
86
6 MeTannuyeckas u BOAOPOAHaA XMMuyeckue csasu. EamHaa | 1 bubmuorexa [JOK
nNpMpoaa XMMMUYECKNX CBA3EN https://m.edsoo.ru/
86
7 BelecTBa MONEKYNSPHOTO M HEMOJIEKYNAPHOTO CTPOEHMUS. 1 bu6mmoreka [IOK
Tunbi https://m.edsoo.ru/
KPUCTaNIMYECKUX PELLETOK 86
8 Monnmepsbl. AMcrnepcHble cuctembl 1 Bbu6nuoreka [JOK



https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
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https://m.edsoo.ru/
86

no Teme XMMmnyeckas peakuma

9 0606LLeHne N cucTemMaTsaLma 3HaHUi No Teme CTpoeHne Bbu6nmuoreka [JOK
Belle https://m.edsoo.ru/
86
10 | KoHTponbHan paboTa CTpoeHue BewecTs
11 | Knaccudumkauma XMMMYECKUX peakLmii B OpraHUYeckom u bu6mmoreka [IOK
HeopraHM4YecKoin https://m.edsoo.ru/
XUMUN. 86
12 | dnekTponuTMueckas auccoumnaumsa. Peakumm MOHHOro Bbu6nuoreka [JOK
obmeHa. https://m.edsoo.ru/
86
13 | CKOpOCTb XMMUYECKOMN peakuumn. bu6mmoreka [IOK
https://m.edsoo.ru/
86
14 | O6paTMMOCTb XMMMUYECKNUX peaKLMit. XMMUYecKoe Bbu6nuoreka [JOK
paBHOBecKe 1 cnocobbl ero cMelLeHns https://m.edsoo.ru/
86
15 | T'MAaponns HeopPraHNYECKMX M OPraHMYECKUX CoeaNHEHN. bu6mmorexa [IOK
https://m.edsoo.ru/
86
16 | T’MAponn3 HeopraHMYECKUX U OPraHUYECKUX COeMHEHUIA. Bbu6nuoreka [JOK
https://m.edsoo.ru/
86
17 | OKMCAUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKLMm bubmuorexa [JOK
https://m.edsoo.ru/
86
18 | DneKkTpo/M3 pacniaBos 1 PacTBOPOB bu6mmoreka [IOK
https://m.edsoo.ru/
86
19 | Npaktnyeckas paboTa PelueHne 3KCNepUMEHTaIbHbIX 3334 Bbu6nuoreka [JOK

https://m.edsoo.ru/
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86

20

0O606ueHne 1 cucTtemaTU3auma 3HaHUIM No Teme
XMMUYecKmne peakumm

BuGnnoTexa LHOK
https://m.edsoo.ru/
86

21

KoHTponbHasa paboTa no Teme XMMUYECKne peaKkumm

§J6HI/IOTGKa HOK
https://m.edsoo.ru/
86

22

MeTannbl 1 Ux cBOICTBA

§J6HI/IOTGKa HOK
https://m.edsoo.ru/
86

23

HemeTtannbi.

BuGnnoTexa LHOK
https://m.edsoo.ru/
86

24

HemeTannbl

§J6HI/IOTGKa LHOK
https://m.edsoo.ru/
86

25

Okcunapbl

BuGnnoTexa LHOK
https://m.edsoo.ru/
86

26

KncnoTtbl opraHuyeckune n HeopraHudyeckme. Ponb cepHoli
KMCNOTbI B NPOM3BOACTBE B3PbIBYATbIX BELLECTB.

§J6HI/IOTGKa HOK
https://m.edsoo.ru/
86

27

0606LLI,EHME no teme HeOpI'aHVI‘-IECKVIe 1 opraHnyeckue
KMUCNOTbI

BuGnnoTexa LHOK
https://m.edsoo.ru/
86

28

OcHoBaHuA OopraHn4yeckune n HeopraHn4yeckume

§J6HI/IOTGKa HOK
https://m.edsoo.ru/
86

29

Conn

§J6HI/IOTGKa HOK
https://m.edsoo.ru/
86

30

Knaccbl OpraHn4ecKkunx BeLecTs

BuGnnoTexa LHOK



https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86

27

https://m.edsoo.ru/
86

31 | TeHeTMueCcKasa cBA3b MEXAY KaaccamMm coeauHeHN 1 Bbu6nmuoreka [JOK
0606LLeHMe N cucTeMaTn3aLmA 3HaHUIA O HeOPraHNYeCKMnX https://m.edsoo.ru/
BellecTeax 86
32 | Xumunyeckan TexHonorus 1 bubmuorexa [JOK
https://m.edsoo.ru/
86

33 | O6obuieHne n cuctemaTmsauma 3HaHWI No Temam 1

34 | Utorosasa aTtecraums 3a Kypc 11 knacca 1

UToro

34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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