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INOACHUTEJIBHASA 3AIINCKA

[{eHTphl 00pa30BaHMs €CTECTBEHHO-HAYYHOM HalpaBJIEHHOCTH «Touka pocTa»
co3gaHbl C ILENbI0 pa3BUTHA Yy OOyYarOUMXCS  €CTECTBEHHO-HAay4HOMU,
MaTeMaTH4eCKOi, HHPOPMAITMOHHON TpaMOTHOCTH, (HOPMUPOBAHHS KPUTHYECKOTO
Y KpEaTHBHOI'O MBIIUICHHS, COBEPILIEHCTBOBAHNSI HABBIKOB €CTECTBEHHO-HAYYHOU
HaIIPaBJIEHHOCTH, & TaKXKe JUJIS MPAKTHYECKOW OTPAaOOTKH y4eOHOTro Marepuaia 1o
y4ueOHbIM npenaMeTaMm «Pusnkay, « XuMus», «buonorus».

Llenp u 3amaun

* Peanuzanus OCHOBHBIX 00I11€00pa30BaATENbHBIX MPOrPAaMM MO y4EOHBIM
MpeaMeTaM €CTECTBEHHO-HAyYHOI HampaBJIE€HHOCTH, B TOM YHCJIE B paMKax
BHEYPOUHOH J1€ATEIBHOCTH 00YUaIOIIIXCA.

« Pazpaborka w  peanmzanus ~ Pa3HOYPOBHEBBIX  JOMOJHUTEIBHBIX
0011e00pa3oBaTeIbHbIX MPOTPAMM €CTECTBEHHO-HAYyUYHOW HAIpaBICHHOCTH, a
TaKXe€ UHBIX MPOrpaMM, B TOM YUCJIE B KAHUKYJISIPHBIN IEPUOI.

* Bosieuenue ywammxcs M NEAArOrMYECKUX pPaOOTHUKOB B IPOEKTHYIO
NEeSATEIbHOCTbD.

» Opranu3zanys BHEYYEOHOU AESATENbHOCTH B KAaHUKYJISIPHBIN MEpUOJ, pa3padoTKa
U peaii3alusi COOTBETCTBYIOIIMX 0Opa30BaTENIbHBIX MNPOrpaMM, B TOM YHUCIE IS
jarepei, OpraHnu30BaHHBIX 00pa30BaTEIbHBIMHU YUYPEKACHUSAMU B KaHUKYJISIPHBIN
NIEPHUOI.

* IloBblieHne NpPo(ecCUOHAIBHOIO MAaCTEPCTBA IEJArOrMUecKUx pPaOOTHHUKOB
LEHTpa, PEATU3YIOUIMX OCHOBHBIE M JIONOJIHUTENbHbIE 00I1e00pa3oBaTeIbHbIE
POTrPaMMBl.

* Co3nanue neHrpa «Touka pocTa» MpeanonaraeT pa3BUTHE 0O0pa30BaTENbHOM
HHPPACTPYKTYphl 001Ie00pa30BaTEIbHON OpraHu3allii, B TOM YHUCJIE OCHAIIICHUE
o011eo0pa3oBaTeNbHON OpraHU3aluu:

* 000pyJ0OBaHUEM, CpPEACTBAMU OOYYEHHUS M BOCHUTAHUS I M3y4yeHUs (B TOM
YUCJE€ HKCIEPUMEHTAJIBHOT0) MPEAMETOB, KypCOB, AMCIHUIUIMH (MOJyJEi)
€CTECTBEHHO-HAYYHOW  HANpaBIE€HHOCTHM  MpU  peaju3allid  OCHOBHBIX
o01reo0pa3oBaTeNbHbIX MPOTPAaMM U JIOTOJHUTEIBHBIX 00111€00pa30BaTeIbHbBIX
nporpaMMm, B TOM YHCIE JIs PACIIMPEHUsI COIEpKaHUS Y4YEOHBIX MNPEIMETOB
«Duszukay, «Xumus», «buonorusy;

* 000pyIOBaHHEM, CpeIcTBaMU OOydYeHHsS W BOCHHUTAHUA [UIsl peanu3aliu
porpamMmm JOTIOJTHUTEIBHOTO o0Opa3oBaHUs €CTECTBEHHO-HAYyYHOI
HaNpaBJICHHOCTEN;

* KOMIIBIOTEPHBIM H UWHBIM oOopymoBanueM. [IpoduiabHBII ~ KOMILUIEKT
00OpyZI0BaHUSI MOXKET OBITh BBIOpaH JIsi 00IIE0Opa30BATEIBHBIX OpPTraHU3AIIHM,
UMEIOLINX Ha MOMEHT co3laHus nentpa «Touka pocta» HabOp cpencTB 00yueHus
U BOCIIUTaHUS, TOKPHIBAOIMIUNA CBOMMH (YHKIIMOHAJIBHBIMH BO3MOXHOCTSIMU
0a30BbIe MOTPEOHOCTU MPU U3YUCHUH YUEOHBIX NMPeaAMeETOB «Du3ukay, « XuMus» u
«buonorusi»y. MuHMUMalIbHO HEOOXOAUMBbIE (YHKIMOHAIbHBIE M TEXHUYECKHE
TpeOOBaHMS W MHHMMAJIbHOE KOJIMYECTBO OOOPYJIOBaHUs, MEPEYEHb PACXOHBIX
MaTepHayoB, CPEJCTB 00yUEHUs U BOCHUTAHUS JUIsl OCHAIICHUS LHEeHTpoB «Touka



pocTta» omnpenensroTcs PernoHanbHbIM KOOpAMHATOPOM C yuderoM IIpumepHoro
nepeyHsi 00OpYyJIOBaHUS, pPACXOJHBIX MaTepuanoB, CPEACTB OOy4YeHHS U
BOCIUTAHUA I CO3MaHusi u oOecnedeHus (GYHKIMOHUPOBAHUS IEHTPOB
oOpa3oBaHMsI €CTECTBEHHO-HAay4YHON HampaBieHHocTH «Touka poctra» B
00111e00pa3oBaTeIbHBIX OPraHU3AIMIX, PACTIONOKEHHBIX B CEIbCKOW MECTHOCTH H
MaJjbIX ropojax. DKCHEPUMEHT SIBISETCS MCTOYHUKOM 3HAHUU U KPUTEPUEM HX
VUCTUHHOCTH B Hayke. KoHLenuus coBpeMEHHOro 0oOpa3oBaHHs IMOApPA3yMEBAET,
YTO B Y4YEOHOM 3KCIIEPUMEHTE BEAYLIYIO POJb JOHKEH 3aHATh CAMOCTOSTEIbHBIN
UCCIIEI0BATENbCKUI YYEHUYECKUI HKCIIEPUMEHT. CoBpemeHHbIE
HKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUA MO (PU3MUKE YK€ TPYAHO MPEACTaBUTH O€3
WCIIOJIb30BAHUSI HE TOJBKO aHAJIOTOBBIX, HO M HH(POBBIX H3MEPUTEIBHBIX
npubopoB. B ®denepanbHOM TrocyaapcTBEHHOM 00pa30BaTEIbHOM CTaHJApTE
(manee — ®I'OC) nponucaHo, YTO OJHUM U3 YHUBEPCAIBbHBIX YUEOHBIX JIEHCTBHIMA
(manee — VYVY]I), npuoOperaeMbIX y4YallUMHCS, JIOJDKHO CTaTh YMEHHE
«IPOBEJEHUS OINbBITOB, MPOCTBIX 3KCHEPUMEHTAIBHBIX HCCIECIOBAHUMN, MPAMBIX H
KOCBEHHBIX HW3MEPEHH C UCIOJIb30BAHUEM aHAJOTOBBIX M IU(POBBIX
U3MEPUTETBLHBIX TPUOOPOBY.

[IporpaMMa 1O XUMUM Ha YPOBHE CpEJHEro oOmero o0pa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoii deneparumy, TpeOOBaHUN K pe3ybTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTELHOM MPOTpaMMbl CpeAHEro oOIero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
oOpazoBatensHoM cranHaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX opraHuzainusx Poccuiickoit
denepanyy, peanu3ylOIIUX OCHOBHbIE 0Opa3oBaTelibHbIE MPOrpaMMbl, U
OCHOBHBIX ToyoXkeHul «Crtparerun pa3BUTHS BocnuTaHus B Pocculickoii
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0M0OB K pa3paboTKe MpOrpamMMbl MO XHUMHUH, K ONPEACIICHUIO
oO1ielt crpaTteruy 00y4yeHus, BOCIUTaHUS U Pa3BUTHUS O00YUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» i 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABHIIU
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMO0OOYCIOBIEHHOCTU LEJEH,
COJepKaHus, pe3yibTaToB OOydeHHs W TpeOOBaHMI K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMM, SIBJISIETCS HEOTHEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXKUT 3aBEpIIAIOIIMM 3TalloM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX
HEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHHs. OTH LEHHOCTH KacaloTCs
MO3HAHHUS 3aKOHOB IPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI



YeJIoBeKa, a TaKKe DOKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHUS K CBOEMY
3MI0POBBI0 M TIPUPOAHOW cpeme. Peamm3yeTcs XuMHUYECKOe 0Opa3oBaHUE
oOydJaronuxcst Ha ypOBHE CpPEHET0o 00Immero oOpa3oBaHUs CPEICTBAMH YUeOHOTO
npeaMera «XHMHS», COJIEPKAHUE M TMOCTPOECHHE KOTOPOIO OIpPENEIEHbl B
nporpaMme MO0 XMMHUU € Y4ETOM CHeUU(PUKKA HAyKd XUMUHU, €€ 3HAYCHHUS B
MO3HAHUU TPUPOJABl U B MaT€pUANIbHOW >KU3HU OOIIECTBA, a TAaKkKe C YUETOM
oOmux 1eneld W TMPUHINIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0COOyIO pojb B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPBHI.
OHa BHOCHUT CBOU BKJIaJ B ()OPMUPOBAHUE PAIMOHATIBHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHUE I[ETOCTHOTO MPEJICTABICHUSA 00 OKPY)KAIOUIEM MUPE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKa, KOTOpoe (OPMUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOCHHUEM BEIIIECTB, UX CBONCTBAMU M BO3MOKHBIMH O0JIACTIMU HPUMEHEHUS.

TecHO B3aMMOJEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThl0 MUPOBOU KYJIbTYpPbl, HEOOXOAUMBIM YCIIOBUEM YCIIECIIHOTO
TpyJla W >KH3HU KaXI0ro uwieHa oOmectBa. CoBpeMEHHas XUMHS KaKk Hayka
CO3UJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE
I00adbHBIX TPOOJEM YCTOWYMBOIO pa3BUTHUS 4YEJIOBEYECTBA — CHIPHEBO,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON O€30MaCHOCTH U OXPaHbI 3/I0POBbSI.

B cooTrBercTBHM C OOmMIMMU MENSIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydaronmxcsi, HEOOXOJUMYK0 WM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCICIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
oOpa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstomuMu — TipeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Oprannueckas xumus» U «OOmass W HEOpraHuyecKkas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPHIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHUCTEMa
3HAHUU MO0 HEOPTaHUYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4eckon xumMuu. @OpMUpPOBAHUE JAHHOW CUCTEMbl 3HAHWUW MPU U3YUYCHUHU
npeaMeTra oOecreuynBaeT BO3MOXXHOCTH PAacCMOTPEHHS BCETO MHOT000pas3us
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHu4ecKas XuMmus» cpopMupoBaHa B MporpaMMmMe MO XHMHH Ha OCHOBE
CUCTEMHOTO TIOAXOJa K U3Y4YeHHI0 y4eOHOro wMarepuansa ©u OOyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONPENEIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHMHHM BEIIECTBA



paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYeCKHX
COCIMHEHHUH, a TakK€ Ha YpPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
NpeICTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAUHEHUN. B Kypce oOpraHMyeckol XUMHUHU TOJYyYaroT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
NPECTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKIINH.

[lonx HOBBIM yrioM 3peHusi B mpeameTe «XHUMHsS» 0a30BOro YpOBHS
paccmMaTpuBaeTcsi M3Y4YEHHbII Ha YpPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHus
TEOPETHUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BeEllecTBaX U
XUMHUYecKoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHSD» OOy4YaroIIUMCsl TPENOCTaBISIETCd BO3MOXHOCTh OCO3HaThb 3HAUYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3ULINH,
Iy0XXe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
00001aroIIel 10 OOBICHAIOMENH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoyiHsgercss B kKypcax 10 u 11 kmaccoB
AIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJOTUYECKUA W TMPUKIAJTHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHUMAaHHUIO B3aUMOCBS3U XHUMHH C
JpPYTMMHM HayKamu, PacKpblBalOT €€ pPoJib B IMO3HABATEIIBHOM M MPAKTUYECKON
JESTEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBAXXEHHMS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHITh €€ JUIsl TOMOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaIbHbIX U
IKCIIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 3a7au. B 1enoM coaepkanue y4eOHOTo
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3Y4YEHUSI OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCS MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
bunocodckux uaeH, TakMX KakK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro U
OpPraHUYECKOTO MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM H
CTPOCHHEM, IIO3HABAEMOCTh MPHUPOJHBIX SBICHUM MNYyTEM OJKCIEPUMEHTA U
pelieHusl TMPOTUBOPEYUN MEXKAYy HOBBIMU (hakTaMU U  TEOPETUUECCKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEUICHUU 3KOJOTUUYECKUX Mpodiiem, a
Takke MpobieM cOepeKeHUsl YIHEPTeTUIECKUX PECYPCOB, CHIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmimaHe pemeHus 3aad  BOCIHUTAHUSA, PAa3BUTHS M COLMAIU3ALMU
oOy4Jaronmxcsi NPUHIATHIE MNPOrpaMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO



COJECpKaHUSI M TIOCTPOCHUSI TpEeAMETa MpeayCMaTpuBaloT (hopMHupoBaHHE
YHUBEPCAIbHBIX Y4YEOHBIX JEHUCTBUW, UMEKOIIMUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEUIEHUs MpoOJieM, IOMCKa, aHalu3a u
00paboTku uHbOpPMAIIUKA, HEOOXOAUMBIX JIJI IPHUOOPETEHUSI OTbITa IPAKTUYECKOM
U HCCIIE0BATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B npakTuke npenogaBaHHs XMMHM KaK HAa YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHuUsl, TaK U Ha YPOBHE CPEIHETO OOLIEro 00pa3oBaHus, IPHU ONPEICICHUN
COJIepKaTeIbHOM XapaKTepUCTUKH I1IeJIed W3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEeATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOIUYECKOW TOYKH 3pEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEeJIeW H3y4eHUs
MpeAMETa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.

CoryniacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEJISIMU W3Y4Y€HHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisItOTCA:

e (opMHUpOBaHHME CHUCTEMbl XMUMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOUW KapTUHBI MUPA, B OCHOBE KOTOPOWU
JeXaT KJIIOYEBbIC MOHATHUS, (PYyHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHWE U TMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNI A MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C MCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHuE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaAKIHi, HEOOXOMUMBIX ISl MPUOOPETCHUS
YMEHHUM OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMUYECKHUX SIBJICHUH,
UMEIOITUX MECTO B MIPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOM KU3HU;

e Pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTA, COOJIOICHUEM TMPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
npeaMera B MporpaMMe 1Mo XMMHUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME cpefaHero obmiero obpazoBanus. CeroaHs B
MpernoJlaBaHiy  XUMHH B OOJIbIIEH  CTEMEeHM OTHAETCS  MPEeArOoYTECHUE
MPaKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00I111€00pa30BaTEIbHOW OpraHu3aliiy, BJIaJCIOIIEro He
HAO0OpOM 3HaHUM, a (YHKIUMOHATBHOW TPAMOTHOCTBHIO, TO €CTh CIOCOOaMH U
YMEHHSIMUA aKTHUBHOTO TOJIYYEHUs 3HAHUN U MPUMEHEHUS UX B PEeaJbHOM KU3HU
JUISL PEIICHUs] MPAKTUYECKHUX 3a/a4.



B cB3M C ATUM TIpU U3YYCHUH TIpeaAMeTa «XHUMHS» JTOMUHHUPYIOIICE
3Ha4YCHUE MPUOOPETAIOT TAaKKUE LICJIN U 33]]aUH, KaK:

afganTanys oO0y4YaroIMXCsl K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSAX, CBSI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHUe y OOyYalOlIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYCHHUE JUISI PA3IMYHBIX BHUOB
NeSATEeILHOCTH: PEIICHHs MpoOJeM, MOUCKa, aHaiIu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX JIJIi TPUOOPETEHHS OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BOKHOE MECTO B TIO3HAHWM XHWMHH, a TakXkKe I OICHKH C TO3WUINN
HKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIMSIHHUS BEHIECTB M XUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YE€JI0OBEKAa U IPUPOIHYIO CPELY;

pa3BUTHE ITO3HABATEILHBIX WHTEPECOB, MHTCIUICKTYAIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN 00y4YaroIMXCs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BaTh
COBpEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl MIOMCKA M aHajdu3a y4yeOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJIEP KaAHMUS;

dbopMUpOBaHUE U PA3BUTHE Y O0YYAIOLIUXCS aCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU W TPOBEJICHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCMIUTAaHWE Yy oOydarommxcss YOeXKIEHHOCTH B TyMaHUCTHYECKOM
HaIMpaBJICHHOCTH XUMUM, €€ BaXXHOW POJM B PEIICHUU TI00AIBHBIX MpoOIeM
pPalMOHAJIBHOTO TTPUPOIOTIOIH30BAHUS, TTOTIOJIHEHUSI SHEPTrEeTUYECKUX PECYPCOB U
COXpaHEHUs] TPUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTOo
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOJYYCHHBIX 3HAHWHA JJII TPHHITHS TPAMOTHBIX PEIICHUHA B
CUTYAIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUS MPEAMET «XUMHUS»
0a30BOT0O YPOBHS BXOJUT B COCTaB IpeaMeTHON obnactu «EcTrecTBeHHO-HAay4YHBIC
IPEIMETHD.

OO6m1ee yucao 4acoB, OTBEAEHHBIX ISl U3YUYCHUs] XMMUU, Ha 6a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrapisieT 68 vacos: B 10 kimacce — 34 ygaca (1
yac B Hegento), B 11 knacce — 34 yaca (1 gac B Hefieno).



COAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omosorus, u3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPAIICHUIO OPIraHUYECKUX BELIECTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHMsI), HAaXOXKIACHHE B MPHUPOAE, IMOIy4YCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPHU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyragueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALETHIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHMUs U HUTPOBAHUS), MTOJYYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» wu  «Yromp», MoIeIMpOBaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOTeHOMPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STHUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WK POIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
METaJUlaMM, KaueCTBEHHasl PEaklys Ha MHOIOAaTOMHBbIE CHUPTHI). [lelicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYECKHUe M XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue GpeHomna.

Anpnerunpl U kemouwvl. DOpMANBIAETHI, ALETAIBIEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCIECHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0mue Juisl Kjiacca KUCIOT, PeakIus 3Tepu(pUKalum), MOJIy4eHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['uaponu3
cloxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTaB, Kiaccu(uKkanus ~— yriieBojoB  (MOHO-, JAH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3NYECKHEe W XHUMHUYECKHE CBOMCTBAa (B3aUMOJACHCTBHE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u 1ennrono3a Kak npupojaHbsie monuMepsl. CTpoeHHe Kpaxmana u
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEeHMs] BELIECTB M UX IPEBPAILICHUIA:
npoBeJcHNE, HAOMIOJCHNE W OMUCaHHE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneiicTBUe kpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHUYecKue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHAa). bronornyeckoe
3HauYe€HHUE aMUHOKUCIOT. [lenTuap.

benkn kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC cOoeaWHECHMS. IlepBruuHas,
BTOPHYHAS W TPETHUYHAS CTPYKTypa OeiaKkoB. XHMHYECKHE CBOWCTBA OCIIKOB:
THIPOJIN3, ICHATY ALK, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DKCHepUMEHTAIbHBIE METOAbl HM3yYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
HaOJI0/ICHUE U ONKMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaIusi OEJIKOB MpU
HarpeBaHWM, [IBETHBIC PEAKIIUH OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATHUS XUMHW BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSST MOJICKYJISIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHIECHCAIHUS.

DKCIepUMEHTAIbHBIE METOAbl HM3yYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MeXIpEeIMETHBIX CBA3EH NPU U3YUYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BElIECTBAa, (PU3NMUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOPHbIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000JI0YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xumudeckux aneMeHToB Jl. M. MeHnpaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemecTBa. XUMHYECKass CBA3b. BHIBl XMMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOCHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKON XHWMHHM. 3aKOH COXPAHEHHUsS MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnumn Jle Ilarense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HX MPEBPALICHUN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XuMudeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KaTAJIM3aTOPa, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuéTHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakiuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MAcCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (raJIOr€HOB, CEepbl, a30Ta,
dochopa, yriepoma ©U  KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHCJIOPOJICOIEPIKAIUX KHCIIOT, BOJOPOIHBIX COSTMHECHU ).

[IprMeHeHnEe Ba)XHEVIIMX HEMETAIIOB U KX COECUHEHHM.



Meramnel. [lonoxenne meramnoB B [leproanueckoi cucTeMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HATPSYKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIBI HM3y4YEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3Y4YEHUE KOJUICKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0uei, KaYeCTBEHHBIE PEAKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnblie 3agaun.

PacuéTtel mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIHUINAX POMBIILICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUalibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
yAaoOpeHwus.

XuUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HKCIOIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHu4yeckor XxumMuu B 11 Kjacce oCylIECTBISIETCS YEpe3 MCIONIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSTHH, TakKk M TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAYYHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, IHEPTHsl, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[IJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K peE3yJbTaTaM OCBOCHHS
oOy4arolmMuMHUCs TporpaMM cCpeaHero oOmiero o0pa3oBaHUsl (JIUYHOCTHBIM,
METaNnpeIMETHBIM M TpeAMETHbIM). HaydHo-mMeTonuueckol OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XUMHS» Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIOIUMHUCS POCCUHUCKOW TPAKIAHCKOW HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HAJIMY1E MOTHUBAIIMH K O0yYCHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUHN JIMUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIUMXCsl PYKOBOJCTBOBAaTHCS B CBOEH
JEATEIIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTABUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTaloTCs B
CANHCTBE YYCOHOW ¥ BOCHUTATEIBHOW JCSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU



U HJealaMHd POCCHICKOTO TPa)KIaHCKOrO OOIIECTBAa, MPUHATHIMH B OOIIECTBE
HOPMAaMM W  TpPaBWIAMH  [OBEIEHUSA,  CIOCOOCTBYIOUIMMHU  MpoLeccam
CaMOINO3HAHUS, CaMOpPa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00yJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMETa «XHUMHS» OTPAKAIOT
c(OPMUPOBAHHOCTH ONBITA TO3HABATENBHOM H TPAKTUYECKOW JAESITETbHOCTU
oOyJaromuxcs Mo peain3aluy MPUHATHIX B OOLIECTBE IEHHOCTEW, B TOM YHCIE B
YacCTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HaHUs 00YyYarOMMMHUCS CBOUX KOHCTUTYLMOHHBIX NPaB U 00s13aHHOCTEM,
YBaYKEHUS K 3aKOHY U MIPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U IMpaBUjaX MEXINYHOCTHBIX
OTHOILIEHHUI B KOJUUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3IAHHUH
y4eOHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYCOHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJeIuI0
OTE€UYCCTBECHHOMN XUMUM;

yBaXEHHUsI K MpoOIlecCy TBOpPUECTBA B OOJACTH TEOPUM U TPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUH, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

WHTEpeca M T[03HABaTEIbHBIX MOTHBOB B TMOJYYEHUH M MOCIEAYIOIIEM
aHayM3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMupoBaHMA KYJIbTYPHbI 310POBbS:



MOHMUMAHUS IIEHHOCTEH 3I0pOoBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOJroIcHUsT TpaBwi 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
MTOBCEIHEBHOM KU3HH U B TPYJIOBOM JEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJICICTBUN W HENPUSITHS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  YueOHO-HCCIEI0BaTEIbCKOM
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM MW JAPYruX BHJAX
JIEeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YyYacTHE B PEIICHUM TMPAKTUUYECKUX 3ajad
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3Yy4YEHUI0 Mpodeccuil pa3iuyHOro pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUM IO XUMHUH;

YBa)XEHUS K TPYY, JIOJAM TpyAa U pe3yjbTaTaM TPYJI0BOU J€ATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYaJIbHON TPaCKTOPUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

AKOJIOTHYECKH 11€J1eC000pa3HOr0 OTHOILICHUS] K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHMMAaHMS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX IMPOIECCOB HAa COCTOSIHME MPUPOTHON U COITUATLHOU CPE/Ibl;

OCO3HAaHHUS HEOOXOJAMMOCTH HCIIOJIB30BAHUS JIOCTHOKCHUN XHMHUHU IS
pelIeHus BOPOCOB PAIIMOHAIBHOTO MPUPOIOTI0JIH30BAHMUS;

AKTUBHOTO HENPHUATUS JCUCTBUM, TMPUHOCAIIMX BpPEH OKpPYKArOUIEH
MPUPOIHON Cpelie, YMEHHS MPOTHO3UPOBATh HEOJAroNpUsITHBIE IKOJOTUUYECKUE
MOCJICICTBUS MPEANPUHUMAECMBIX JSUCTBUM U MIPEIOTBpAIIATh UX;

HaJIM4yusl pa3BUTOrO 3KOJOTUYECKOTO0 MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTIBITa eI TCIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBaTbCS MMM B I0O3HABATEJIbHOW, KOMMYHHKATUBHON M COIMAJIbHOU
MIPaKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTUBOCTOSATH HICOJIOTUU
xemo(oouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:



c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKY;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
GbopMHpPOBAaHUN PALMOHATIBHOTO HAYYHOT'O MBIIIJICHUS, CO3[aHUU IIEJIOCTHOTO
MpeCTaBleHus] 00 OKpY:KaloleM MUpE Kak O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTM XHUMHHM JJIE  COBPEMEHHOM
UUMBUIIM3AlMK: B €€ TyMaHUCTHYECKON HANpaBICHHOCTH W BaXXHOW pOJIK B
CO3/IaHMU HOBOHM 0a3bl MaTepHalIbHOM KyJbTYpPBl, pELIEHUH TITI00aJbHBIX MPOOIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON O€30IacCHOCTH, B PAa3BUTHH MEAMIIMHBI, OOECHEYEHUH YCIOBUN
YCHEWIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTlydyaeMble 3HAHUA U aHAIHU3a U OOBSICHEHHsI SBIICHUN OKPY’KAIOIIEro MUpPa U
IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbIE 3aKIIOYEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOXyYeHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO WCIOJIb30BaTh XUMHUYECKHE 3HAHHS s
pelieHust npo6JyieM B peasibHbIX )KU3HEHHBIX CUTYAILIUAX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa30OBaHHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHWHA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMU;

WHTEpeca K 0OCOOCHHOCTAM TpyAa B pazNudHbIX chepax nmpodeccruoHaaIbHOM

JEATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeJIHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUINe
LEJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa U CHEeUU(PHUKY METOJOB MO3HaHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
IPOILECC, CUCTEMa, HAyYHBIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHue, HAOTI0IEeHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);



yYHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETyJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH M COITMAIbHOM KOMITETEHIIUU 00y4YaronXCs;
CIIOCOOHOCTh o0yyaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBUS B IIO3HABATEIIBHOW U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJSTUBHBIMU
NEUCTBUSIMU.

OBaanenne YHHBeEpPCATbHbIMU Y4eOHbIMU MO3HABATEJIbHBIMH
NefCTBUSIMM:

1) 0a3oBble JIOrHYecKHUe JTeCTBUS:

CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyaJlIM3UpoOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTECPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJITATHI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTaHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIOIINE TIOHSTHS JIJIs1 OOBSICHEHUSI OTJEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJICHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B pacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMBIE B XUMUU CHUMBOJINYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHUE XHUMHUYECKOU
peakiuu — TMpU PEHICHUH Y4eOHBIX TMO3HABATENIBHBIX W TMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
peaxkuuu;

dhopMyIUPOBAThH MENN U 3a/1a91 UCCIIETOBAHMSI, HCTIOIL30BATh MIOCTABIICHHBIC
U CaMOCTOSITETLHO C(OPMYyJIUpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA



MO3HAHHUS U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3BI MO MPOBEPKE MPAaBHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJa/IeTh HAaBBIKAMH CAMOCTOSITENIbHOTO TUIAHMPOBAHHUS U  IMPOBEACHUS
YYEHHUUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJ0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIHpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENILHO TOCTOBEPHOCTHU PE3yJIbTaTOB HCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTUYET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEHIeHUs MPaKTUYECKUX 3a/ady, MPUMEHEHUIO0 pa3InYyHBIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAYy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BHIOB U (opM
MpEICTaBICHHUS, KPUTHUYECKH OILICHUBATH e JOCTOBEPHOCTD u
HEMPOTHUBOPEUUBOCTH;

bopMyIUpPOBaTh 3aMPOCHl U TMPUMEHSTH PA3IMYHBIE METOJIbI MPU TIOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEIEIIEHHOTO TUIIA;

pUOOpETaTh OIBIT KCHOJIB30BAHUS HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTHUMANbHYIO  ¢GoOpMy  TpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
XUMUYECKOM uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKK U CUMBOJIBI, (hOPMYJIbI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH € CTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ JUAJIOTa W/WH
JTUCKYCCHHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYIIaTh C TMPE3CHTAIMel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONW pabOThl MO MCCIIETOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOTro mpoekTa U (OpMyIUpPOBATh BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAHHUS MO3ULIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.



OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEJIBHYIO
NEeATEIbHOCTh, Onpenessis €€ Leaud M 33Jauyd, KOHTPOJIHMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii  aJrOpUTM JICUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HUCCIEJ0BATENbCKUX 3ajad, BbIOMpaTh Hambojee
3¢ (GEeKTUBHBI CHOCOO HMX peHIeHHs C YYETOM IMOJYYEeHHsS HOBBIX 3HAHMHA O
BEILECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYILECTBIJISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a
Y CAMOOILICHKH.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W  KYJbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHHs] TPAKTUYECKUX 3a]1ad
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/J0POBBIO M MPUPOJIHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraroIe IOHATHA (XMMHUYECKMH 3JIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKast
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAs TpyIIa,
paauKai, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXkAIIUE COCAVMHEHUS, MOHOMEp, IOJHMMEP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOECHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHUU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAHUS INPUYMHHOCTH W CUCTEMHOCTH XHWMHYECKHX
SBIICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOJIYYCHHH U
0e30MacHOM HCIOJIb30BAHUM BAXKHEHIIMX OpPraHMYEeCKUX BEIEeCTB B OBITY H
MPaKTUYECKOMN ACSTEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XapaKTE€pHbIE MPU3HAKH TMOHITHIA,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIUME MOHITHUS MpPHU
ONHMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHUYECKUX COETMHEHMIA;



c(hOpPMHPOBAHHOCTh YMEHHIA HCITOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMynT OpraHMYECKHWX BEIIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIU MOJIEKYJ OPraHMYECKUX BELIECTB ISl WIUIIOCTPALIUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAICKHOCTh H3YYCHHBIX
OPTraHWUYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHUuN (yriIeBOJOPOAbl, KHUCIOPOA U a30TCOJAEpPKaIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cuctematudyeckoit Homenkiatype (IUPAC), a Takke NPUBOAUTH TPUBHAIbHBIC
Ha3BaHUS OT/ACIBHBIX OPraHWYECKUX BEIICCTB (ITWICH, MPOTMMICH, alleTUJICH,
STWJICHTJINKOb, THIECPUH, (eHoN, (HOopMaNbIeTH I, aleTaabIeTHI, MypaBbHHASA
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIF0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACISATh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSIX (OJMHAPHBIC U KPATHBIC);

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTtieposa mist 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

cOpPMHPOBAHHOCT,  YMEHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABHTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIMWICH, alleTHJICH,
Oyramuen-1,3, metunOyramuen-1,3, OeH30JI, METaHOJ, STAaHOJ, STHJICHIJIUKOJb,
TIIALEPUH, (PEHOJI, aleTalbJIerua, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmal, [eJUTI003a, aMIHOYKCYCHAsI KUCII0Ta), WILTIOCTPUPOBATh TEHETHUECKYIO
CBSI3b MEXKIYy HUMH YPaBHECHUSIMH COOTBETCTBYIOIIMX XUMHUYCCKUX PEAKIMHA C
HCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (HE(QTh, NOPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKU H
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepadoTKH;

c(OPMHPOBAHHOCTh YMCHHUHM TIPOBOJUTH BBIYUCICHHUS 110 XHUMHYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJIHBIX
BEIIECTB MJIU TPOAYKTOB PEaKITHH);

c(OpMHPOBAHHOCTh YMEHHMH BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAYYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUHU BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOII0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT, MOJISTTMPOBAHNIE),
WCIIOJIb30BAaTh CHUCTEMHBIC XWMHUUYECKHE 3HAHUS IS TPUHATHS pEIIeHUN B



KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpPMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCyJI0l ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH ITUTAHUPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILEHUS OPraHUYECKUX BEIIECTB MPU HArPEBAHUHU, MTOTYUEHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKUUU OPraHUYECKHX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHHUM, IBETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacCHOCTH TMpU OOpallleHUH C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPAaBHEHHM COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpPOBATH BEIBOBI HA OCHOBE 3TUX PE3YJILTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uH(pOpMaIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJia  DKOJOTHYECKHU
1[€JIECO00Pa3HOr0 TOBEICHUSI B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXpaHEHHUs] CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OMAacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIIEHUSI W MPEJOTBpPALEHUS WX BPEIHOIO0 BO3JACHCTBUS HA OpPraHU3M
YEJIOBEKA;

JUIs. 00y4YaroUIuXcsi ¢ OrPpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYAIOIIUXCS: YMEHHE WCIIOIbh30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudeckas
XAMUSD) OTPAXKAKOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TO3HAHHM SIBIICHUI
npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71ad



U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
DJIGKTPOHHBIE OpPOWTAM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BaJICHTHOCTbH, JJICKTPOOTPHUIIATEIIEHOCT, CTETICHh OKHCIICHUS, XHMHYECKasi CBSI3b
(koBaJICHTHAs, MOHHASI, METATHYCCKAs, BOJOPOAHAS ), KPUCTATNICCKAs PEIIETKA,
TUTIBI ~ XUMHYECKUX  PEAKIM, pacTBOp, OICKTPOJMUTHI, HEIJICKTPOJHUTHI,
DIIGKTPOJIUTUYECKAS] JTUCCOIMAIINSA, OKHUCIIUTEIh, BOCCTAHOBHUTEIh, CKOPOCTh
XUMUYECKON pPEaKIuu, XUMHUYECKOE pPABHOBECHE); TEOPUM M 3aKOHBI (Teopus
AIEKTPOJUTHYECKON Juccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHHS YHEPTHUU
Py XUMUYECKUX PEAKIHUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JISKAIIME B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOIOTHYECKHE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHHH U 0€301TaCHOM HCIIOJIh30BAHUH BAXHEHIIINX HEOPTAaHMICCKUX
BEIIECTB B OBITY U MIPAKTUUICCKOMN JCSITCIILHOCTH YEIIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHHMU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHITHIM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIUE TOHITHS MPU
OTMCAaHWH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OpPMHPOBAHHOCTh YMEHHI HCITOJIH30BaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (GOpPMyJ BEIIECTB M  YPAaBHCHHM XMMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IlUPAC) u TpuBnansHble Ha3BaHUSI OTIAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
W3BECTh, HETAEHAS N3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHC);

c(hOpPMHPOBAHHOCTh YMEHUH OMPEACIIATh BaJCHTHOCTh M CTENEHb OKHCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHECHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJECHTHAsl, MOHHAS, METAJUNIMYECKAsi, BOJIOPOHASI) B COSAMHEHUSX, THII
KPUCTAJUTMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJIIpHas,
WOHHAs, METAJTMYECKAs ), XapakTep Cpebl B BOAHBIX pacTBOpPaxX HEOPTaHUYCCKUX
COCIUHECHUM,

chOpMHPOBAHHOCTh yMEHUHN yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPTaHWYECKUX BEMIECTB MO HMX COCTaBYy K ONpPEAeIEHHOMY KIacCy/TpyIe
COCIMHECHUHU (ITPOCTHIC BEIIECTBA — METAUTBl U HEMETAILIbI, OKCHIBI, OCHOBAHUS,
KHUCTIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANIECKOro 3aKkoHa [l.
W. MenneneeBa u J1eMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOIIYI0, O0BSICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYyHKIINU;



c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cucTEMbI
xumuaeckux snemeHToB JI. M. MeHneneeBa, WCHONb3ys NOHATHA «S-, P-, O-
AIEKTPOHHBIE opouTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMUMHYECKHUX DJIEMEHTOB U MUX COEAUHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremel XUMUYECKHX 351eMeHTOB []. U.
Meneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
IIOATBEPXKAATh CYILIECTBOBAHUE T'€HETUYECKOM CBSA3U MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

c(OpMHPOBAHHOCTh YMEHMS KJIACCU(ULIHUPOBATH XMUMHYECKUE PEAKLIUHU II0
pPa3IMYHBIM IMpHU3HAKaM (YUCIy M COCTaBy pEarupyrollydx BELIECTB, TEIJIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEHW OKHMCIEHHUS 3JIEMEHTOB, 00paTUMOCTH
peakiliy, YYaCTHIO KaTaanu3aTropa);

c()OPMHPOBAHHOCTh YMEHHI COCTaBJSATh YPAaBHEHUSA DPEAKUUN pPa3THYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO OOMEHA, YUYUThIBas
YCJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUHU UAYT 10 KOHIIA,

C()OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUYECTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHHMH  PACKpbIBaTh CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaxkuu OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIEHUS XUMHYECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOLECCHI,
JekKalye B OCHOBE IMPOMBIIUICHHOTO IOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MPOOJIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHUM Ta30B
IpU XUMHYECKUX PEaKIUsIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJHOTO M3 yYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS DHEPTUU;



c(hOpPMHPOBAHHOCTh YMEHHI COOJIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
nocyAod M 1abopaTopHBIM O0OpYyIOBaHMEM, a TaKXkKe IpaBuiia OOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3joKEHUE MEPOKCUIA BOAOPOJAa B NPHUCYTCTBHM KaTalu3aTopa,
ONpENEIEHUE Cpeabl PpPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakIuu,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
TeMaMm «Metaiey u «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOPAILEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
IOPEICTaBISATh pPE3yJbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakUuil U (OpMyJIMPOBATH BBIBOJBI HAa OCHOBE
ITUX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uH(pOpMaIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYyHUKaruu, HTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJIFOJaTh  TpaBHJIA  AKOJIOTHYCCKH
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJAX
COXpaHEHHUs! CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpellbl, OCO3HABAThH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarens [IJIK, mosicHAT, Ha mnpuMepax CHocoObl YMEHBIIEHUS U
IPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUIS CJIETIBIX M CJAa0OBUAAIIMX OOYyYaIoOlIUXCS: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Pasnen 2. Yraesonopoabt
2.1 [IpenenbHbIE YTI€BOAOPOIbI — AJTKAHBI 2
59 HenpenenbHbie yrieBoaOpOIbl: alKEHbI, 6 1
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U 3 1
ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CrnoxxHbIe A(UPBI
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znen 4. A3oTcoaepxainiue OpraHnyecKkue coeIuHeHus

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Hroro no pazneny 3
Pa3pnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUU 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kourpoabsnbie IIpakTnueckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[IpenmeTt opranuyeckoil XuMuu, e€
1 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE 03.09.2024
Teopus cTpoeHUs OpraHUYECKUX
2 coenuHennii A. M. bytiepoBa, eé 1
! I 10.09.2024
OCHOBHBIE MTOJIOXKEHUS
[IpencraBienue o kiaccuPpuKauu
opraHuyeckux BemiectB. Homenknatypa
3 1
(cucreMaTuveckas) U TpPUBHAIBHBIC 17.09.2024
Ha3BaHUs OPraHUYECKHUX BEILECTB
4 AJIKaHBI: COCTaB M CTPOCHHE, 1
TOMOJIOTUYECKHUH PsiJT 24.09.2024
5 MeraH u 3TaH — npocTenIne 1
MIPEACTABUTEH AJIKAHOB 01.10.2024
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
08.10.2024
OTHIIEH W IPOIHJIEH — MPOCTEUIINE
7 1
MIPEACTABUTEH AIKEHOB 15.10.2024
[Ipaktuueckas pabora Ne 1. «IlomyueHue
8 . 1 1
ATUJICHA ¥l U3yYCHHUE €TO CBOWCTBY 22.10.2024
9 Ankanuensl. byraguen-1,3 u 1
MetunOytanuen-1,3. [Tomyuenue 05.11.2024




CUHTETUYECKOI'O KayuyKa U PE3UHBI

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHUM psAll. AUETUIICH —
| PHACEIHH DAL A1 12.11.2024
MPOCTEHIIINIA TPEICTABUTEND aJTKHHOB
1 Brraunciienus mo ypaBHEHUIO XUMHYECKOM
peakuu 19.11.2024
12 Apensl: 6eH301 1 TOIy0J. TOKCHYHOCTB
apeHOB 26.11.2024
I'eneTrueckas CBS3b yIrieBOJOPOIOB,
13
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM 03.12.2024
[TpupoHBIE HCTOYHUKH YTIIEBOIOPOJIOB:
14 MPUPOJIHBIN ra3 U MOMYTHBIC HeTIHBIC
PHPOA YTHEIC e 10.12.2024
ras3el, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[TpupoHBIE HICTOYHHUKH YTIIEBOIOPOIOB:
15 MIPUPOIHBIN a3 U MOMyTHBIE HEPTSIHBIC
PHPOA YTHEIC e 17.12.2024
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
16 KontponbHas padoTa mo pazaeny
«YTIeBOA0POIBI» 24.12.2024
[IpenenpHBIE OTHOATOMHBIE CITUPTHI:
17
MeTaHOJ u 3TaHoi. BomopoaHas cBsi3b 14.01.2025
18 MHOTr0aTOMHBIE CIUPTHI: TUIICHTIIUKOIb U
[JIMLEPUH 21.01.2025
DeHoII: CTPOCHHE MOJIEKYJIBI, (PU3UIECKHE
19 .
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 28.01.2025
20 Anpaerunst: GopManbaeTu U
aneTanbAerul. AUeTOH 04.02.2025
OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
21
KHMCJIOTBI: MypaBbUHAs U YKCyCHast 11.02.2025




22

[TpakTuyeckas padora Ne 2. «CBolicTBa
pacTBoOpa YKCyCHOH KHCIOTBDY

18.02.2025

23

24

25

CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

MpbLa KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE

Crnoxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIIOT. [ UAPOIU3 CIIOKHBIX
a¢upoB

25.02.2025

04.03.2025

11.03.2025

26

JXKupsl: ruaponus, npuMeHeHuE,
OuoJIOTNYeCcKast POJIb KUPOB

18.03.2025

27

28

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxneiimme npeactaBuTeNu: TIIOK03a,
¢bpyKTO3a, caxaposa

KanMaJ'I 1 [EJUIK0JIO3a KaK ITPUPOJHBIC
MOJIMMEPBI

25.03.2025

08.04.2025

29

KontponbHas padota mo pasaeny
«Kucnopoacoaepskariye opraHnaeckue
COCTUHEHUS

15.04.2025

30

31

32

AMWHEBI: METHJIAMUH U aHWUJINH

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpPraHMYECKUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. IlenTuan

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

22.04.2025

29.04.2025

06.05.2025

33

OCHOBHBIE TTOHSTHS XUMHHI




BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

13.05.2025

OcHOBHBIE METO/BI CHHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COECAMHEHUM.

[Inactmaccel, Kay4yKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

20.05.2025




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUUYECKUH IIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIus aToMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMA XMMHUYECKHX diieMeHTOB [I. 1.
Mengeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEN CTPOCHUSI aTOMOB

KoaunuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3y4eHust

03.09.2024

10.09.2024

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX DJIEMEHTOB U MX COCAUHEHUM
10 rpynnam M nepuojam. 3HaueHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa B
pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XUMUYECKasi CBSI3b, €€

BUABI; MCXaHHU3MBbI O6p&30BaHI/IH
KOBAJICGHTHOM CBS3H. BOI[OpOI[HaH CBA3b

17.09.2024

24.09.2024

BanenTHOCTh. DJIEKTPOOTPUIIATETBHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

01.10.2024

[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPHI.
MaccoBast 107151 BeIIeCTBa B PacTBOPE

08.10.2024




Knaccudukanus u HoMeHKIaTypa
HEOPTaHUYECKHX COCANHCHUIA.
[eHeTHyeckast CBsI3b HEOPraHMISCKUX
BEIECTB, PA3JINYHBIX KJIACCOB

15.10.2024

Knaccudukanus XuMrU4ecKux peakuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALLECHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

22.10.2024

CkopocTtb peakiu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

05.11.2024

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusaue
pa3IUYHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. [lonstue
0 BOJIOpO/IHOM Moka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuiaBoB ¥ pacTBOPOB COJIEH

KoHnTtponbHas paboTa mo pa3aeny
«Teopernyeckne OCHOBBI XHMHI

12.11.2024

19.11.2024

26.11.2024

03.12.2024

14

Mertamibl, ux nosnoxenue B [leprnoanyueckoit
CHCTeME XUMUYeCKuX 3yiemMeHToB [1. .
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue pu3nyecKue CBOWCTBa
METaJI0OB

10.12.2024




15

CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUI
PSA HAIPSHKEHUI METaJIOB

17.12.2024

16

17

18

XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX
METaJUIoB (HATpUH, Kajaui, Kajabluii, MarHui,
AIIOMUHUI) U UX COEIMHEHUI

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a U UX
COCIMHEHUN

24.12.2024

14.01.2025

21.01.2025

19

[IpakTrueckas padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramib»"

28.01.2025

20

21

22

HewmeTanbl, uX MooXeHHE B
Ilepronnueckoit cucTeMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

du3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauioB (Ha IpuMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
UX COeIUHEHUU

04.02.2025

11.02.2025

18.02.2025

23

XuMHYecKkue cBoicTBa a30Ta, pochopa u ux
COEeTUHEHNN

25.02.2025

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
UX CO€IUHEHUN

[IprumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COeTUHEHUU

04.03.2025

11.03.2025

26

O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110




Tteme «Hemetamiey. Beruucienus mo
YpPaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHYECKHUE PACUETHI

18.03.2025

[IpakTuueckas padora Ne 3. «Pemenue

27 1
3KcnepHMeHT"aJILHHx 3a/1a4 1o TemMe 95 03.2025
Hemeramnsi"»
08 KonTponbnas pabota no Temam «MeTamib» 1
u «Hemerambny 08.04.2025
Heopranunueckue u opraHnuecKkue KUciaoThI.
29 H 1
€OpraHMYecKre U OPraHuYecKue 15.04.2025
OCHOBaHUS
AmMoTepHbIC HEOPTaHUYECKHE U
opraHuueckue coequHeHus. [ eneTnueckas
30 1
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX 22.04.2025
BEIIIECTB
Pons xumuu B 00ecrieueHUN SKOJIOTHYECKOM,
1 i 7 1
3 HYHEPTreTUYECKON U MUIIEBON OE30MaCHOCTH, 99.04.2025
pPa3BUTHUU MEIUIIMHBI
[IpencraBiaenust 06 0OIMMX HAYIHBIX
32 1
anHm:max MIPOMBIIIIJICHHOTO TIOJTyYeHUS 06.05.2025
BXHCHIIINX BEIIECTB
33 q 1
€JI0BEK B MUPE BEIIIECTB U MAaTepUAIOB 13.05.2025
34 X 1
UMUS U 3I0POBbE YEIIOBEKA 90.05.2025
OBIIEE KOJIMYECTBO YACOB 110 34

I[TPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 xmace/ I'a6puensa O.C., Octpoymos WN.I'., Cnankos C.A.
AxkmmonepHoe oouectBo «M3aarenbctBo «lIpocBemenne»
* Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos WU.I'., Cnankos C.A.

AKI_[PIOHepHOG O6H16CTBO ((HB,Z[&TGHBCTBO ((HpOCBGIHeHI/IC»

METO/IUYECKHUE MATEPHUAJIBI VIS YUUTEJISA

O. C. I'abpuensn, U. I'. Octpoymos, 1. B. AkcénoBa. Metoauueckoe nocooue
it yuutens. XUMUS 10 knace (6a30BbIil ypOBEHB)

O. C. T'abpuensn, 1. I'. Octpoymos, 1. B. AkcénoBa. MeTonuueckoe nocooue

it yuutens. XUMUS 11 knace (6a30BbIil ypOBEHB)

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mmoreka [JOK






