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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHH Ha YPOBHE CpeHEro oluiero oOpa3zoBaHus pa3padoTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3oBaHuu B
Poccuiickoii ®enepauuny», TpeOOBaHUI K pe3yibTaTaM OCBOEHUs (eaepalbHON
oOpa3zoBaTeapHONM MporpamMMbl cpenHero obmiero oopazoBanus (POII COO),
npejacTaBieHHbIX B DeiepanbHOM ToCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
COO, c¢ yuérom Konuenuuu mnpenojaBaHus y4eOHOro MpeaMera «XHUMHUS» B
oOpas3oBarenpHBIX opraHusauusx Poccuiickoit @enepanuu, peaau3yrOMIUX
OCHOBHBIE 00pa30BaTEJIbHBIE MPOTrpaMMbl, 1 OCHOBHBIX MONOXKeHUH «CTparerun
pa3Butusi BocnuTanusi B Poccuiickoit ®enepanuu Ha niepuon g0 2025 roga»
(Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXO0J0B K pa3paboTKe MPOrpaMMbl IO XUMHUH, K ONPEIENICHUIO 001ei
CTpaTernu OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHS OOydYaIOUIUXCS CpPEICTBAMU
yaebHoro npeameta «Xumus» ans 10-11 kmaccoB Ha 6a30BOM yYpOBHE COCTaBUIIH
koHuenrtyanbHble nojoxkenus OI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJNIEH,
COJICpKaHMsl, PE3yJbTaTOB OOy4YeHUSI U TpPeOOBaHUN K YPOBHIO MOJrOTOBKHU
BBIITYCKHUKOB.

XuMuueckoe oOpa3oBaHME, MOJYy4aeMOe BBIMYCKHUKAMH 0011e00pa3oBaTebHON
OpraHu3alllH, SIBJISETCS HEOTHEMIIEMON YacThiO UX 00pa30oBaHHOCTH. OHO CITYKHUT
3aBEpUIAIOIINM 3TAllOM pea3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIIOYEBBIX  LEHHOCTEH, NPUCYIIUX  LEJIOCTHOW  CHUCTEME  XMMHYECKOTO
oOpa3oBaHMsl. OTH IIEHHOCTHM KacaloTCi T[I03HAaHUS 3aKOHOB  INPUPOBI,
dbopMUpOBaHUS MHPOBO33pPEHHMsI M OOIIeH KyJIbTypbl YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3/I0pPOBBIO M MPUPOIHOU
cpene. Peammsyercs xummuueckoe o0pazoBaHuEe OOYYaIOIIMXCS Ha ypOBHE
cpenHero oOmiero oOpa3oBaHMS CpEACTBAMH YYEOHOTO mpenMera «XHUMHSD,
coJlep)KaHUE M TOCTPOEHHE KOTOPOTO ONPENEIEeHbl B MPOTpaMME IO XUMHH C
y4€TOM crneuu@uKd HAayKHM XUMHH, €€ 3HA4eHUs B IO3HAHWM NPUPOABI U B
MaTepUalbHON XKU3HU OOILECTBA, a TAKXKE C YYETOM OOIIMX LENel U NPUHIUIIOB,
XapaKTEepU3YyIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeJHero oOIIero
obOpazoBanus B Poccutickoit deneparuu.

XuMuUsl Kak 3JEMEHT CHCTEMbl ECTECTBEHHBIX HayK HIpaeT oco0yi pojb B
COBPEMEHHOW IMBWIIM3AIMM, B CO3/IaHUU HOBOM 0a3bl MaTe€pUaIbHOU KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJ B (POPMUPOBAHKE PALlMOHATILHOTO HAy4YHOI'O MBIIICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXaroIleM MHUpPE KaKk O €IUHCTBE
IPUPOJIBI U YENIOBEKa, KOTopoe (popMHpyeTcss B XMMUU Ha OCHOBE NOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHHS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXXHBIMH 00JIACTSIMU IPUMEHEHUS.
TecHo B3auMOAEHMCTBYsSI C JPYrMMH €CTECTBEHHBIMU HayKaMHu, XHMHs cCTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJla W KM3HU KaXJIO0ro wieHa ooOmectBa. COBpeMEHHas XMMHsI Kak Hayka
co3ujaTelibHas, KaK HayKa BBICOKMX TEXHOJOTUH HampaBjieHa Ha pelIeHue



TJI00ABHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHSI YEJIOBEUECTBA — CHIPbEBOM,
OHEPTreTUYECKOM, MUIIEBOM, IKOJIOTHIECKON O€30MaCHOCTH U OXPAHBI 3JJ0POBBSI.

B coorBerctBUM ¢ OOmMMMHU LEISIMH M TOPUHLIUIIAMU CPEIHEro 0OIIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl yPOBEHB
M3YYEHUS) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydarommxcs, HEOOXOJUMYI0 MM JJid BBIPAOOTKM  MHUPOBO33PEHUYECKHUX
OpPUEHTHPOB, YCIIEIIHOIO BKIIKYEHUS B JKU3Hb COLMYMa, MPOJOJIKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.
CocraBnsitomiuMu  nipeameTa «XUMHS»  SBISIOTCA  0a3oBble  Kypehl  —
«Opranuyeckas xuMus» U «OOmas u HeOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HaYKH: CUCTEMa
3HAHHUM 10 HEOPTraHWYECKOW XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHu4eckor xumMuu. @OpMUPOBAHUE JTAHHOM CHUCTEMBI 3HAHUU NPU W3YyUYEHUHU
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PAacCCMOTPEHHUS BCErO0 MHOIrooo0pasus
BEIIECTB HA OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPHI XUMHH.

Crpykrypa coaepxkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMus» cPopMHUpOBaHa B MPOrpaMME IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3y4YeHHI0 y4eOHOro Marepuana H OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XHMHUU BELIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIIEKTPOHHBIX
NpEJICTaBIEHUd O CTpoeHur BemecTB. CBefeHuss 00 H3ydaeMbIX B Kypce
BElIeCTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUWWA. B Kypce OpraHM4eckol XHWMHUHU IMOJY4YarOT pPa3BUTHE
copMUpOBaHHbIE HA YPOBHE OCHOBHOTO 001ero oOpa3oBaHusl MepBOHAYATIbHBIC
NPEJICTABICHUS O XUMHUYECKOM CBSI3U, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKON PEAKIINH.

I[Ton HOBBIM yrJioM 3peHuss B npeaMere «XuMmus» 0a30BOro  ypOBHSA
paccMaTpuBaeTCsd U3YUYEHHbIM Ha YpPOBHE OCHOBHOTO o0O0miero oOpa3oBaHUs
TEOPETUYECKUI MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYecKoil peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas U HeopraHuveckas
XUMUS» OOyHaroUIMMCsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTHYECKUX TO3UIUH,
riy0oke TOHSATh MCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
0000mIaromen 10 00bSICHSIONICH ¥ IPOTHO3UPYIOIICH.

Envnas cucremMa 3HaHWM O BaXXHEHIIUX BENIECTBaX, MX COCTaBe, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XUMHYECKUX PEAKIHUSX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JonosiHsercs B Kypcax 10 m 11 xmaccos
DJIEMEHTAMM COJECPKAHUsl, HMMEIOIMMHU KYyJIbTYpOJIOTHYECKUH W IPUKIATIHOU
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT IOHHMAHUIO B3aMMOCBSA3UM XUMHUU C
OPYTUMH HayKaMHU, PAcKpbIBaXOT €€ pPOJIb B IIO3HABATEIBHOW U NPAKTUYECKOU
JEeSTENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IMPOIECCY



TBOpPYECTBAa B 00JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUH XMMHHU, TIOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATH WH(OPMALUIO U
NPUMEHATh €€ U1 TONOJHEHUA 3HaHUM, pEelIeHUS WHTEIUIEKTYaJbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENbCKUX 3a/1a4u. B 1enoM coaepkanue yueOHOTo
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS — M3YyYE€HHMs] OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOYyYaOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JIJISi MOHUMAaHUS
¢bunocockux uAeH, Takux Kak: MaTepualbHOE €IMHCTBO HEOPraHHUYECKOro M
OpraHUYecKOro Mupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh MPHUPOJHBIX SBICHUM NYTEM OHKCIEPUMEHTA U
pellieHus MPOTUBOPEUMH MEXAy HOBBIMU (akTaMM U  TEOPETHUYECKUMHU
NPEINOChUIKAMH, OCO3HAHNE POJIM XMMHUU B PEIIEHUHU 3KOJOTHYECKUX MpodieMm, a
TaKXke MpoOseM cOepeKeHUsI FHEPTETUUECKUX PECYPCOB, ChIPhs, CO3JaHMsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mnane pemieHus 3amad BOCIIUTAHUS, Pa3BUTHUS U COIMATM3ALNN O0YyJarOIMINXCS
MPUHATHIE MPOTPAaMMOM O XUMHUU MOAXOAbl K ONPENEICHUI0 COAEpKaHUA U
MOCTPOEHUsI TMpeAMeTa MNpeaycMaTpuBaroT (HOPMHUPOBAHME YHUBEPCAIbHBIX
y4eOHbIX JACHCTBUM, HMEOMMX 0a30BO€ 3HAYEHUE [UIS Pa3IMYHBIX BHJIOB
JEeSATENbHOCTU: PElleHUs MpoOseM, MOUCKA, aHalnu3a U 00padOTKU MH(POpMaLIUH,
HEOOXOJIUMBIX I MPUOOPETEHUS] OMbITa MPAKTUYECKONW M HCCIIEeI0OBATEIBCKON
NEATENbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUH XUMHUH.

B nmpaktuke mnpenojgaBaHMs XUMHU Kak Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHuUsl, TaK U Ha YPOBHE CPEIHETO 0OIIEro o0pa3oBaHus, PU ONpeIeICHUN
COJIEPKATEIIbHOM XAPAaKTEPUCTHUKHU LeJIed W3Y4eHUs NpeIMeTa HallpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAJUIIMOHHO NPU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NESATENbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACICHUIO LENIeW HU3y4eHUs
MpEeJMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3PEHUs IVIABHBIMU LIEJIIMH U3yUEHHUS MpeaMeTa « XUMUS»
Ha 6azoBoMm ypoBHe (10 —11 kJ1.) sIBISIFOTCS:

o dbopMHpOBaHHWE  CHUCTEMbl XHUMHUYECKMX 3HAHUW KAk  BaKHeHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KAPTHHBI MHUPA, B OCHOBE KOTOPOW JIEXkKaT
KJIIOUEBbIE TOHATHUS, (yHIAMEHTAIbHbIE 3aKOHbI MU TEOPUM XHUMHH, OCBOEHHUE
A3bIKa HAyKH, YCBOEGHHE W TIOHUMAaHUE CYIIHOCTH JOCTYMHBIX O000IIEeHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEH HUX pa3BUTHI U
CTaHOBJICHUS,

o (¢opMupOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHMS
BEUIECTB U XHMHUYECKUX peakiuil, HeOOXOIUMBIX IJIsi NMPUOOPETEHUS YMEHUH
OpPUEHTUPOBATHCS B MUPE BEIIECTB M XMMHUYECKHX SIBJICHUM, UMEIOIIUX MECTO B
MPUPOJE, B MPAKTHYECKOW U TOBCETHEBHOM )KU3HU;



o pa3BUTHE YMEHHUM U CIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HAOMIIOICHUEM U
OOBSICHEHHEM XWMHUYECKOTO JKCIIEpUMEHTa, COOJIFOJIEHUEM TPaBHI OE30MacHOTO
oOpaIleHus C BeIeCTBAMHU.

Hapsiny ¢ atum, coiepxaTeiibHas XapaKTepUCTHKa ILejed M 3aJay U3y4deHus
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM TPUOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
OpernojaBaHUM  XUMUU B OOJbIIed cTeneHH OTHaéTcs  MPEeANoYTeHHE
MPAKTHUYECKOH KOMIIOHEHTE COJAep)KaHusd OOydeHHUs, OPHEHTUPOBAHHON Ha
MOATOTOBKY BBIIIYCKHUKA 00II€00pa30oBaTENbHOM OpPraHW3alliy, BIAJCIOLIEr0 HE
HAaO0OpOM 3HaHWH, a (YHKIMOHATBHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHUSIMH aKTHBHOTO TOJYYCHHS 3HAHUW U MPUMEHEHUS WX B peajbHOW >KU3HU
IUIS peleHus] IPaKTHYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TIpU M3YYCHHH MpeAMeTa «XUMUS» JOMUHHUpYIOIIee 3HAUCHHE
pUOOPETAIOT TaKUE IETU U 3a/1a4H, KaK:

ajanranus oOyJaromMXcsi K YCIOBUSM JTWHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
bopMUpOBaHHE  HUHTEIJIEKTYyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX
PUMEHEHUEM;

dbopMupoBaHre y 00y4aromuXCsl KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETECHIIHI),
UMEIONINX YHHUBEPCAIbHOE 3HAU€HWE [UIs Pa3jNYHbIX BHUAOB JESITEIHbHOCTH:
perieHus: npoosieM, NOKMCKa, aHaliu3a U 00pabOTKM MH(GOpPMAIMKU, HEOOXOAUMBIX
Ui TIPUOOPETEHHUsl OTMbITa JACATEIbHOCTH, KOTOpas 3aHUMaeT Ba)KHOE MECTO B
MO3HAHUH XUMHH, a TaKKe I OLEHKH C TIO3HUIMA YKOJIOTHYECKON 0€30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPTaHM3M YEJIOBEKa U
IPUPOTHYIO CPELY;

pa3BUTHE TIO3HABATCIbHBIX HWHTEPECOB, HWHTEIUICKTYadbHBIX ¥ TBOPYECKHUX
CIOCOOHOCTEH 00yUarommXcsi: CIIOCOOHOCTH CAMOCTOSITEIILHO MPUOOPETaTh HOBBIC
3HaHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMHU, UCIIOJIb30BATh
COBpeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJOTUHU JUIs TIOMCKA M aHalu3a y4yeOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COIEP KAHNUS;

dbopMupoBaHHEe U Pa3BUTHE Yy OOYYAIOUIMXCS ACCOIMATHBHOIO M JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTENbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOEHHO
HEOOXOJUMBI, B YACTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE Yy  oOOydaromuxcsi  yOeXAEHHOCTH B TYMaHHCTUYECKOM
HAMpaBICHHOCTH XUMHUH, €€ BaXXHOW pPONM B PEIICHWH TIO0AIBHBIX MpPoOIeM
paIMOHATBHOTO MPUPOJIONONB30BaHMs, TIOTIOJTHEHUS SHEPTETHIECKIX PECYPCOB U
COXPaHEHHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OepekHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIOJIb30BAHUSI TOJYUYCHHBIX 3HAHWM JJI TPUHSITHS TPAMOTHBIX PEIICHUN B
CUTYalUsIX, CBA3aHHBIX C XUMHUUYECKUMH SBJICHUSMU.



B ydeOHOM 1uTaHe cpemaHero oOIero oOpa3oBaHUs MPEeAMET «XUMHUSD» 0a30BOTO
YPOBHSI BXOJAWT B COCTaB TNpeaAMETHOW oOmactu «EcTecTBeHHO-HAy4YHbBIC
MIPEMETHD.

OO01iee yuciao 4acoB, OTBEAEHHBIX JUIsl M3YyYEHHUs XMMHUH, HA 0a30BOM YpPOBHE
cpeaHero obuiero odpazoBaHusi, cocrabisieT 68 dacoB: B 10 kiacce — 34 yaca (1
yac B Heienr0), B 11 kinacce — 34 vaca (1 gac B Hefiemio).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPI'"AHUYECKASA XUMUA

TeopeTnyeckune 0CHOBBI OPraHMYeCKOH XUMHHU

[IpeameTr opraHuyeckod XMMHH: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpUs CTPOECHUS OPraHUYECKUX
coenunenuii A. M. Bytneposa, e€ ocHOBHBIE 1OJI0KeHU. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKuX BemecTB. [omosorus, wu3oMmepusa. XHMHYECKas CBs3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBS3H.

[IpencraBienne o Kiaccu(UKaAMM OpraHUYECKUX BelecTB. HomeHkmarypa
OpraHUYECKUX COEJIMHEHUH (CHCTEMAaTW4yecKas) M TPUBHAIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEH KIIACCOB OPraHNYECKUX BEIIECTB.
OKCHepUMEHTAJIbHBIE METOJbl M3YYEHHs BEIIECTB MW HUX [PEBpaIICHUIL:
O3HAKOMJIEHHME € 00pa3laMu OpraHWYeCKHX BEIIECTB M MaTepualaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEUIECTB, HAONIOACHUE U
OMKCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB
IpU HarpeBaHuu (TUIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHE).

YraeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUN psifl. MeTaH U 3TaH — MpOCTEUIIne
OpEICTaBUTENN aJKaHOB: (U3NYECKUE M XHUMUYECKHE CBOMCTBA (peakiuu
3aMEILIEHUs U TOPEHNs ), HAXOXKIEHUE B IPUPOJE, ITOITYyYEHUE U IPUMEHEHHUE.
AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKHW psAf. ODTWIEH U MPONWIEH —
OpOoCTEeHIlne MPEJCTABUTENN AaJKEHOB: (PU3NYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHUSA, TIUAPATALMH, OKHUCICHHS U
MOJIMMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u wmetmnOyrtaauen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKUE CBOWCTBa (peakuus moiaumepusauuu). [lomyyeHue CHUHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTMUECKUIN psii. ALIETHIIEH —
NPOCTEUIINI MpPEeNCTaBUTENh AJIKHHOB: COCTaB, CTpPOCHHE, (U3UYECKue U
XUMUYECKUE CBOMCTBA (pEakiMu THIPUPOBAHUS, FaJOT€HUPOBAHUS, THIPATALINH,
rOpeHus), NOJy4YEHNE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MUECKHME MU XUMHYECKHE CBOWCTBA
(peakuu raJJoreHMpOBaHNs U HUTPOBAHMS), MOJyYEHUE U NPUMEHEHue. Tonyon:
cocmas, cmpoeHue, @Quauueckue U  XuMUuecKue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NoOTyYeHue u npumereHnue. TOKCUYHOCTH
apeHoB. ['eHeTMYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHHAMISKAIIUMH K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble UCTOYHHUKHU YTiIeBOAOPOA0B. [Ipupoanblii a3 u nonyTHble HEQTAHBIE
razpl. Hedtes u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HePTHU: MEeperoHkKa,



KPEKUHT (TePMUYECKUN, KaTaIUTHUeCKuil), muponu3. [IpomykTel mepepaboTku
He()TH, WX TPUMEHEHHE B MPOMBINIIEHHOCTH W B ObITy. KameHHBIA yromb u
MPOJYKTHI €ro NepepadoTKy.

OKCNIEPUMEHTAIbHBIE METOAbl HW3YYEHHsS BEIIECTB W UX MPEBPALICHUN:
O3HAKOMJIEHME C 00pa3naMu IJJaCTMAcC, KaydyyKOB W PE3HHbI, KOJUIEKUIUU
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, MTPOBEJACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YE€HUE €TI0 CBOMCTB.

Pacuérurle 3amaun.

Boruucienuss mo ypaBHEHHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJTHOTO BEIECTBA WJIM TPOJYKTa PEaKIMM O M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WA MPOAYKTOB PEAKIIUN).
Kuciiopoacoaep:kamue oprannyecKkue coeMHeHUs

[IpenenbHBIE OTHOATOMHBIC CIIUPTHI. METaHO M 3TAHOJ: CTPOCHUE, (HU3UIECKUE U
XUMUYECKUE CBOMCTBA (PEaKIMy ¢ aKTUBHBIMU METaJlJIaMH, TAJIOT€HOBOJAOPOIaMU,
ropeHue), NpuMeHeHHe. BoaopojHble CBA3M MEXAY MOJEKYJIAMH CIOUPTOB.
JleficTBME METaHOJA U ATAHOJIA HA OPraHU3M YeJIOBEKA.

MHoroaToMHble COUPTHI. DTUIIECHTIIMKOJb U TJIMLUEPUH: CTpOCHHE, (PU3HUUYECKUE U
XUMHUYECKHUE CBOMCTBAa  (B3aUMOJICUCTBHME CO  IIEJTOYHBIMM  METaJlJIaMU,
KaueCTBEHHAsl peakiusi Ha MHOroaTOMHBIE CHUPTHI). JlelicTBMe Ha oOpraHusMm
yenoBeka. [[puMeHeHne rimuuepruHa U STUIIEHTIIMKOIIS.

deHoJ: CTPOeHUE MOJIEKYJIbI, (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA. TOKCUYHOCTh
¢denomna. [Ipumenenue denona.

Anbaerunibl U kemorsl. DopManbIerul, aleTanbIeTuI: CTpoeHue, GU3HIEeCKUe U
XUMUYECKUE CBOMCTBA (pEaKIUMU OKUCICHHS M BOCCTAHOBJIEHHUS, KaU€CTBEHHBIC
peaKkiuu), NoJy4YeHUe U IPUMEHEHHUE.

OnHOOCHOBHBIE MpEJENbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs M yKCyCHas
KHCJIOTBL: CTPOCHHE, (PU3UUECKUE U XMMUYECKHE CBOKCTBA (CBOMCTBA, oOUIME s
Kjlacca KHUCJOT, peakuus »Tepuukanuu), IMOJIyYEHUE U  I[PUMEHEHHE.
CreapuHOBasi M OJICMHOBAasg KUCIOTHl KaK MPEJICTABUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbl1a Kak COJIM BBICIIMX KapOOHOBBIX KMCIIOT, UX MOIOIIEE ACHCTBUE.
CrnoxxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MApONN3 CIOXHBIX
sa¢upoB. Kupsl. I'maponus xkupos. IIpuMmenenue >xupoB. buonorudeckass poib

KUPOB.
VYrneBoasl: cocTaB, KiacCUUKAIMS YIIIEBOJOB (MOHO-, JU- U TOJUCAXAPUIBI).
['moko3a — TpOCTEHIIMIT MOHOCaxapui: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbI,

bu3nYecKre U XUMUYECKHUe CBOMCTBA (B3aumojieicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHAadHbIM pacTBOpoM okcuma cepedpa(l), BoccraHoBIeHUE,
OpO’XKeHHME TIIFOKO3bl), HAXOXKICHUE B MPHUPOJAE, MPUMEHEHUE, OHOJIOTHYecKas
ponb. @otocuHTe3. DpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u nemmono3a Kak NpupojHble mnonumepbl. CTpoeHue Kpaxmaia u
nettono3bl.  dusnyeckue W XUMUYECKHME CBOMCTBA Kpaxmayia (THAPOIH3,
KaueCTBEHHAs PEaKIMsI C HOJIOM).



OKCHEpUMEHTAIbHBIE METOAbl M3Y4YEHHMS BEIIECTB MW HX IPEBpAIICHUIL:
IpoBeJcHUE, HAOMIOJEHNE U OINMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, Ka4E€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJa
okcusiom Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
ruapokcugom meau(1l)), anpaeruoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCH/JIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHE Kpaxmania C HOJIOM),
MPOBEICHUE NMPAKTHUECKOW pabOThI: CBOICTBA PACTBOPA YKCYCHOM KUCIIOTHI.
PacuéTnrble 3amaun.

Boluucienuss o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJTHOTO BEIECTBA WJIM NPOJYKTa PEaKIMH IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEMIECTB WUJIM MPOAYKTOB PEAKIIMH).
A3oTrcoaeprkaniue OpraHM4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTBl Kak aM(OTepHble OpraHudyeckue coeAuHeHus. Dusnveckue u
XUMHUYECKHUE CBOMCTBA AMHHOKHMCIOT (Ha OpUMeEpe IMIMHA). buosiornueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kkak TpUPOIHBIE BBICOKOMOJEKYJISpHbIE coequHeHus. [lepBuuHas,
BTOpPUYHAs W TPETUYHas CTPyKTypa OenkoB. XUMHUYECKHE CBOICTBA OEIKOB:
TUIPOJIN3, IEHATypallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCHepUMEHTAJIbHBIE METOJbl M3Y4YEeHHs BEIIeCTB U WX [pEeBpalleHU:
HA0JII0/ICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypalus OCJIKOB MpU
HarpeBaHHM, IBETHbIC PEaKIUU OEJIKOB.

BricokoMouIeKyJISIpHBbIE COeIUHEHUS

OCHOBHbBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHN —
MOJINMEPU3ALUS U TTOJUKOHEHCALUS.

OKCHEepUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB MW WX [PEBpaIICHUIL:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U HCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeagMeTHbIe CBS3H.

Peannsanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHHH OpraHudeckord xumuu B 10
KJIACCEe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJIS OTIEIBHBIX PEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEeHHO-HAy4YHbIE TMOHSTHA: SIBJIICHHWE, HAy4yHBIM (akT, rumoresa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, Kiaccu(uKalus, MepruoJUIHOCTb, HaONI0/ICHNUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIMPOBAHUE.

®duznka: Matepus, SHEPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJIA, SHEPIe€TUYECKHIA
YpOBEHB, BEIIECTBO, TENIO, 00BbEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3HUECKHE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHUSL.

buonorusi: knerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3Me,
(dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEJIKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).



I'eorpadms: MuHEpanabl, TOpPHBIE MOPOABI, IIOJIE3HBIE KMCKOIIAeMble, TOILIMBO,
pECYPCHL.

TexHOonorus: MUIIEBbIE MPOAYKThI, OCHOBBI PALMOHAIBHOTO IHUTAHUS, MOIOIINE
CpPEACTBa, JICKAPCTBEHHBIE W KOCMETUYECKHE TMpemnapaTrbl, MaTEepUAIbl U3
WCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XUMHUYECKHM dleMeHT. ATOM. SAapo aroma, M30TOMbBI. DJIEKTpOHHAs 000I0YKa.
DHepreTuvecKkre ypoBHH, MOJYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- 3JIEMEHTHI.
OcoOeHHOCTH pacrpe/iesieHUs JJICKTPOHOB MO OpPOWTANISIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOHPUTYypaIisl aTOMOB.
Ilepnognueckuit 3akoH U llepuonnueckas cucrema XuMU4eCKUX 3yeMeHToB . H.
MenneneeBa. CBsi3b INEPHOAMYECKOrO 3akoHa M llepmonnueckod cucTeMsl
xuMudeckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEIIECTB MO TIPYNIaM U MEPHOJIaM.
3HaueHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMUYECKask CBsA3b. BUIIbI XUMUYECKO# CBsI3U (KOBaJICHTHAS
HEMoJsipHas M MOJsIpHas, WOHHAs, MeTajuinuyeckas). MexaHu3mbl 00pa3oBaHUs
KOBJICHTHOM XUMHUYECKOM CBs3M (OOMEHHBIH W JOHOPHO-aKIICITOPHBIN).
Bonopoanas  cBaA3p.  BanmeHTHOCTB.  DnekrtpoorpuuarenbHocTb.  CTeneHb
OKuCJeHUs. IOHBI: KATHOHBI U AHHOHBI.

BemectBa MOJEKYJISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTBA. [WIbl KPUCTALIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA
BEILIECTB OT TUNA KPUCTAINYECKON PEIIETKHU.

IlonaTne o0 nuCHEpCHBIX cUCTEMax. VICTUHHBIE W KOJUIOMAHBIE PAaCTBOPHI.
MaccoBas 10Ji1 BEHIECTBA B pACTBOPE.

Knaccudukanus Heoprannyeckux coenuHeHuil. HomeHkiatypa HeopraHmuecKkux
BEILECTB. |'€HETHMYECKasi CBSI3b HEOPraHWYECKUX BEIIECTB, NPUHAICKAININX K
Pa3JIMYHBIM KJIacCaM.

Xumuueckas peakiusi. Kinaccupukaius XUMHYECKUX PEaKIMi B HEOPTaHUUECKOU
Y OPraHWYEeCKOM XUMHUU. 3aKOH COXPAHEHUsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPAILECHHS SHEPTUH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX ¢akTopoB. OOpaTuMbie
peakiuu. XuMH4YECKOe paBHOBecHe. DaKTOpbl, BIMAKOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnnn Jle [latense.

Onextponutuyeckas auccouuanus. CuibHble M ciabble 3nekTponuTsl. Cpena
BOJHBIX PaCTBOPOB BELIECTB: KUCJAs, HEUTPAJIbHAS, IEIOYHAS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.



OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUsI BEIIECTB M WX [PEBpalllCHUN:
neMoHcTpanus Taomui «lleprogudeckas cucremMa XuMHUeckux 3jaeMentos 1. U.
MenpeneeBay, U3ydeHHE MOJENEN KPUCTALUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3foKeHUEe NEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPE/Ibl PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHIWKATOpa, pEaKIMH HOHHOTO OOMEHa),
MPOBEJICHUE MTPAKTUUECKON paboThl «BiusHUE pa3InuHbIX (PAaKTOPOB HA CKOPOCTH
XAMUYECKOU PEAKIIHNY.

Pacuérurle 3amaun.

Pacué€tel Mo ypaBHEHUSIM XMMUYECKHX PEAKLHUN, B TOM YHCIE TEPMOXUMHUYECKUE
pPacy€Thl, pacu€Thl C UCIOJIB30BAHUEM MOHATHS «MAcCOBas JI0J1s1 BEILIECTBAY.
Heoprannyeckasi xumus

Hemeramnel. Ilonoxxenue HemeramnoB B Ilepuogmyeckon cucreme XUMHUYECKHUX
sanemenToB JI. . MenneneeBa m 0COOCHHOCTH CTpOCHHS aToMOB. Du3MUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIIOB (HAa MPUMEpPE KHUCIOPOA, CEPHI,
dbocdopa u yriepona).

XUMUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAJIOB (TajllOT€HOB, CEphbl, a3oTa,
dochopa, yriepoga U KpeMHHMs)) U HX  COCAMHEHUUH  (OKCHUJIOB,
KHUCJIOPOJICOIEPKAITUX KUCIIOT, BOAOPOIHBIX COSTUHECHHUI).

[IpyuMeHeHne BaXKHENIIINX HEMETAJUIOB U KX COCUHEHNM.

Meramnel. Ilonoxenne wmeramnoB B Ilepuoamdeckoil cuCTEME XHUMHYECKHX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OO0mme gusnyeckue cBoricTBa MeTauioB. CriaBbl METAJIOB.
DNEKTPOXUMHUUECKUIN P HANIPSYKEHU METaJIOB.

XUMHYECKHE CBOMCTBA BAKHEHIIIMX METAJJIOB (HATpUM, Kaaui, KaJIbIIMiA, MarHuii,
QTIOMUHUM, IUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHU.

OO6mme cnocobbl monyudeHus: MeTaiioB. [IpumeHeHHe MeTauioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl U3YUYEHHS BEIIECTB M UX MPEBPAILICHUN: U3YyUYCHUE
KoJulekiuu  «MeTtamiel ¥ CIUIaBbl», O00pa3lloB  HEMETAIJIOB, pelIeHUe
AKCTIIEPUMEHTAILHBIX 3a7a4, HaOJNIOJIeHHEe M OIMCAaHHE JEeMOHCTPAllUOHHBIX U
Ja00paTOPHBIX ONBITOB (B3aUMOJCHCTBHE TUJIPOKCHUJIA AFOMUHUS C PACTBOPAMHU
KHUCIIOT U LIEI0YeH, KAYECTBEHHbIE PEaKI[MU Ha KATUOHBI METAJIIOB).

Pacuérnblie 3agaun.

Pacuétel maccel BemiecTBa WM OOBEMA Tra3oB MO H3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OIHO
13 BEILIECTB UMEECT MPUMECH.

XumMus ¥ )KU3Hb

Ponpr xumum B oOecrnedeHUM HKOJIOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, Pa3BUTUM MeIUIUHBL [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIH.



IIpencraBienns 00 OOIMMX HAYYHBIX MPHUHIMIIAX HTPOMBIIIJICHHOTO TMOJIYYCHUS
BaXKHEHIINX BEIIECCTB.

UenoBek B MUpE BEIIECTB U MATEPUAIIOB: BAXKHEUIIIME CTPOUTEIbHBIE MaTEPUAIIBI,
KOHCTPYKIIMOHHBIE MAaTe€pHaybl, KpPACKH, CTEKJIO, KEpaMHKa, MaTepuasbl s
AIIEKTPOHUKH, HAHOMATEPHUaJlbl, OPTaHUYECKUE U MUHEPATbHBIE YI00pEHUSI.
XuMHSIT W 300pOBbE UYEJIOBEKA: IMpPaBUJIAa UCIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia OE30MaCHOr0 MCIOJIb30BaHUS MPENapaToB OBLITOBOM XHUMUU
B IIOBCEHEBHOM KU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanuzaniust MeXIpeIMETHBIX CBSI3€M NPU WM3YUYCHHHM OOIIEH M HEOpPraHWYECKOU
xuMud B 11 Kjacce OCYIISCTBISETCS Yepe3 MCIONIb30BaHUE KakK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHATHM, TaK U TOHATHUM, SIBIISIFOIIUXCS CUCTEMHBIMU IS
OTJEIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MMOHSATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHajau3, CUHTE3, Kiaccu(ukaius, MepuoJUYHOCTh, HAOIIOJCHUE, SKCIEPUMEHT,
MO/JIEJINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

®dusuKa: Marepus, 3HEpPrusi, mMacca, aroMm, 3JIEKTPOH, MPOTOH, HEWTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUN YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (PM3MUYECKUE BEJIWYMHBI U €AUHHUIIBI UX
U3MEPEHMUS, CKOPOCTb.

buosnorus: kinerka, opranusm, sKocuctema, ouochepa, Makpo- ¥ MUKPOIJIEMEHTHI,
BUTAaMHUHBI, OOMEH BEIIECTB B OpraHU3Me.

I'eorpadms: mMuHEpanabl, TOpPHBIE MOPOABI, IOJIE3HBIE KMCKOIAeMble, TOIUIMRBO,
pECYpCHI.

TexHoJIOTHS: XHMHYECKas MNPOMBIIIICHHOCTh, METAJUIypPIrus, MNPOU3BOJICTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIBCKOXO35IMCTBEHHOE ITPOM3BOJICTBO, IHIIEBAS
MPOMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX MpenapaTroB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB,
3JIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMMHUN
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC  COO ycranaBnuBaeT TpeOOBaHMS K  pe3yjbTaTaM  OCBOEHUS
oOy4JaromuMuCs TporpaMM CpeaHero ooOmero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeJIMEeTHbIM U  MpeaMeTHbM). HayuyHo-Meroauueckoil OCHOBOM IS
pa3pabOTKHU TJIAHUPYEMBIX DPE3YJIbTATOB OCBOCHUS MPOrPaMM CPEJAHEro OOIEero
0o0pa30BaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOAXO0/.

B coOTBETCTBMM C CHUCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NIpeIMeTa «XHUMHsD» Ha YPOBHE CPEIHErO
o01rero oOpa3oBaHus BBIJICICHBI CIICAYIOIINE COCTABIISIOIIHIE:

OCO3HAHWE OOYYaIOMUMHUCS POCCHHCKON TPakKTAHCKOWM HMJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTNPEIEICHUIO;

HaJIM4YKM€ MOTUBALMH K OOYYEHHIO;

LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAULIMA 0a30BOM HAYKU XUMUMU;
TOTOBHOCTh M  CIIOCOOHOCTh OOYYalolIUXCA PYKOBOJCTBOBAThCS B CBOEH
JEeSTENBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1IETOCTHOU
CUCTEME XUMHYECKOTO 00pa30BaHus;

HaJIM4YKEe TPABOCO3HAHMS SKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTABUThH IEIH
U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHUS MIPEAMETA « XUMHUSD JOCTUTAKOTCS B €UHCTBE
y4eOHOM U BOCTIUTATEIBHOMN JESTEIbHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKUMH,
COLIMOKYJITYPHBIMH,  JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH U  HJeajaMu
POCCHUICKOTO TpakJaHCKOro oOIIecTBa, MPHUHATHIMH B OOIIECTBE HOPMaMH U
npaBWiIaMd  [OBEJIEHUS, CIIOCOOCTBYIOIIMMHM  IpOLIECCaM  CaMOINO3HAHUS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YYarOIIHUXCS.
JIn4HOCTHBIE ~ pe3yibTaThl  OCBOEHHUS  NpeaMera  «XUMHUS»  OTpaxKaroT
c(OpPMHPOBAHHOCTh OMbITa I[TO3HABATEIbBHOM U MPAKTUYECKON JAESTEIbHOCTU
oOy4Jaronmxcs Mo peaju3aluy MPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIE B
YacTHu:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHUsl OO0YyYarOIIMMUCA CBOUMX KOHCTHTYLMOHHBIX IpaB U O0O0s3aHHOCTEH,
YBaXEHUS K 3aKOHY U IPABOIOPSIIKY;

IIPEACTABIICHHS O COLMAJIBHBIX HOPMAaX M MPABUJIAX MEKINYHOCTHBIX OTHOLLEHUN
B KOJUIEKTHUBE;

TOTOBHOCTHM K COBMECTHOM TBOPYECKOHN NEATENHHOCTH TNMPHU CO3JAHUM YUEOHBIX
IIPOEKTOB, PEIIEHHMH Y4YEeOHbIX U [O3HABaTEIbHBIX 3a7a4, BBIIOJHEHUU
XUMHUYECKUX 3KCIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JJOTUKY U apryMEHThI
JAPYTUX MPU aHAIKU3E PA3TUYHBIX BUJIOB YUYEOHOU AESTEIbHOCTH;



2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO  OTHOIIEHUSI K HMCTOPUYECKOMY W  HAy4YHOMY  HacJIeAUIOo
OTE€YECTBEHHON XUMUM;

YBOKEHUSI K TIPOIIECCY TBOpYECTBA B OOJACTH TEOPUM M MPAKTUUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUS HAYKU €CTh Pe3yJbTar
JUIMTEIBHBIX ~ HAOMIOACHUM, KPOIMOTIUBBIX  OKCIEPUMEHTAIbHBIX  ITOUCKOB,
MMOCTOSTHHOT'O TPyJa YUYEHBIX U MPAKTUKOB;

MHTEpeca W TO3HABaTEJIbHBIX MOTHUBOB B TMOJYUYCHHH U TIOCJICIYIOIIEM aHaJIu3e
UH(GOpPMAIIH O NIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XHUMUMU;
3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBS3aHHBIE C XMMHYECKUMU SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUNA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ATUX MOCTYIKOB;

4) popmMupoBaHHs KyJAbTYPhI 310POBbSI:

MOHUMAaHUs LIEHHOCTEN 310pOBOrO M 6e30macHoro o0pasa kM3Hu, He0OXO0AUMOCTH
OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (U3UYECKOMY U TICUXUYECKOMY
3JI0POBBIO;

coOMoicHUsT TpaBui Oe30macHOTO oOOpalieHus C BEIIeCTBaMH B OBITY,
MOBCEITHEBHOM )KU3HH U B TPYJIOBOM NEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBWJI WHAMBUIYAIBHOTO U KOJJIEKTUBHOTO 0OE€30MacHOTrO
MOBEJICHHS B CUTYyalUsIX, YTPOKAIOIIKNX 3J0POBbIO U KU3HU JIIOAEH;

OCO3HAHMS TIOCIEJACTBUNA W HEMPUATUS BPEAHBIX NPHUBBIUCK (YMOTpeOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS]);

5) Tpya0BOrO BOCIMTAHMS:

KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATENbCKON
NESATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW APYrMX BHJAAX
NeSATeNbHOCTH,

YCTAHOBKM Ha aKTUBHOE y4YacTHE B PEIICHUM MPAKTUUYECKUX 3aJ1ady COLMAIbHOU
HAIIPaBJICHHOCTH (B paMKax CBOET0 Kjacca, IIKOJIbI);

MHTEpECa K MPAKTUYECKOMY U3YYEHHIO MPOQPECCUIl Pa3IMyHOro pojia, B TOM YHUCIIe
Ha OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U PE3yabTaTaM TPYAOBOU NESITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIUBHUAYATHHOM TPACKTOPUHU OOpa30oBaHUs,
Oynymel npodeccuu U peann3alui COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XWMHWH, WHTEPECOB M TOTPEOHOCTEH
00IIIECTBA;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTMUECKU 11e71IeCO00pa3HOTO OTHOIICHUST K TMPUPOJIe, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIE;



MOHUMAHUSI TJOOATBHOTO XapakKTepa HKOJOTHYECKUX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COMAIIBHON CPELBI;
OCO3HAHHUS HEOOXOIUMOCTH HCIOJIb30BAHUS JOCTIKEHUNW XUMHUHU JJIS PEIICHUS
BOIIPOCOB PALIMOHAIBHOTO ITPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HENPUATHUS JCHUCTBHM, NMPUHOCAIIMX BpEI OKPYKAKOLIEH IMPUPOIHOU
cpele, YMEHHs MPOTHO3MPOBATh HEOJArONMPUATHBIE SKOJIOTMUECKHUE MOCIEACTBUS
NPEANPUHUMAEMBIX IEMCTBUN U NIPENOTBPALLATH UX;

HaJlM4usl Pa3BUTOTO HKOJOTMYECKOTO MBIIIICHUS, JKOJOTMYECKON KYIbTYPHI,
OmbITa JEATENbHOCTH AKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
NPAKTUKE, CIOCOOHOCTM U yMEHHUS AaKTUBHO MPOTHUBOCTOSITH HJICOJOTHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CrieU(PUKN XUMUU KaK HayKH, OCO3HaHUA €€ posin B ((OPMUPOBAHUU
pPalMOHAIBHOI'O HAYYHOT'O MBIIUICHHS], CO3JaHUHU LIETOCTHOIO NpPEACTaBlIeHUs 00
OKPYXalIIEM MHUPE KaK O €OUHCTBE MNPHUPOJIbl M YEIOBEKa, B MO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEM U pEHICHUU NPOOJeM COXPaHEHHUS MPHUPOTHOTO
paBHOBECHS,

yOEeXKIEHHOCTH B 0CO00M 3HAYUMOCTH XUMHH JIJIi COBPEMEHHOM ITUBUIN3ALINU: B
e€ ryMaHUCTHUYECKON HANpaBIEHHOCTH M Ba)XHOW POJIM B CO3/IaHMM HOBOM 0azbl
MaTePHAIbHON KYJIbTYPbI, PEIICHNUHU TI100aTbHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS
YEJI0BEUECTBA — CBIPbEBOM, DJHEPreTUYECKOM, MUIIEBOM M 3KOJIOTMYECKOU
0€30MacHOCTH, B Pa3BUTUM MEIUIIUHBI, 00ECIICUYEHUN YCIOBUMA YCIICUTHOTO TPYy/a
1 DKOJIOTHYECKH KOM(DOPTHOM KU3HH KAXkKIO0T0 YiIeHa OOIIeCTBa;
€CTECTBECHHO-HAYYHOM TPaMOTHOCTH: MOHMMAaHUS CYIIHOCTH METOJIOB NO3HAHUS,
HCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble
3HaHUS JUIsl aHaiu3a W OOBSCHEHUS SBJICHUM OKPYXAIOLIEro MHpa U
MPOUCXOIAIIUX B HEM U3MEHEHUHN, YMEHHUS JeiaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCA JaHHBIX C 1EJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO UCIOJIb30BaTh XUMHUUYECKHE 3HAHUS JJI PEIICHHUS
npo0JieM B pealbHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpECa K MO3HAHUIO U UCCIIEI0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH U CTIOCOOHOCTH K HEMIPEPHIBHOMY 00Opa30BAHUIO U CaMOOOPA30BAHUIO,
K AaKTMBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM 1O XHMHUHA B COOTBETCTBUU C
KU3HCHHBIMU TTOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pasiuyHbX chepax mnpodeccHoHaTIbHON

NEATEIIbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI



MertanpeaMeTHbIE PE3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHS» Ha
YPOBHE CpeaHeTo 00I1ero 00pa3oBaHus BKIIOUYAIOT:

3HAYNMBbIC TUISt dbopmupoBaHuUs MUPOBO33PEHUS 00yJaroIuXcst
MEKIUCIUIUIMHAPHBIE (MEXMPEIMETHBIE) OOIIEHAYYHBIE MOHITHUS, OTpaKarolue
I[EIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUupUKy METOJOB MO3HAHUS,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIus, sIBICHUE,
MPOIIECC, CUCTeMa, HAYYHBIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpusi, UCCeIOBaHNE, HAOIOICHUE, U3MEPEHHE, DKCIIEPUMEHT U APYTHE);
yHUBEpCAJIbHbIE Yy4YeOHble JIecTBHsS (TO3HABAaTENbHbIE, KOMMYHUKATUBHBIE,
peryJISTUBHEIE), obecrieynBaroIIe dbopmupoBaHue (G YHKIIMOHAIBHOM
IPaMOTHOCTH M COIMATIbHON KOMIETEHIIUU O0yYarOIINXCS;

CIIOCOOHOCTh O0OYYaIOIIUXCSl HMCIOJB30BaTh OCBOEHHBIC MEXKIUCIUILTHHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS W  YHUBEpCajbHbIE Yy4YeOHBIC JCHCTBUS B
MMO3HABATEIbHOU U COMAIIBHON ITPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHUE  YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
JNEUCTBUSIMU.

OBJjajieHne YHUBEPCATbHBIMH YUeOHBIMH MO3HABATEILHBIMU A€HCTBUSIMU:

1) 0a30Bble JIOrHYeCKHUE TeHCTBUS:

CaMOCTOSITeNIbHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENEIATH LENH AESITENbHOCTH, 3a/1aBasi IapaMeTPbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTb PE3YJIbTAThI IEITEIBHOCTH C IOCTABJICHHBIMU LIEJISIMHU;

UCIIOJB30BaTh IPU OCBOCHUM 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJIEJISATh XapaKTEpPHbIE MPU3HAKU TOHITUN M YCTAaHABIMBATH WX B3aUMOCBSI3b,
MCITOJIP30BATh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTACTBHBIX (DaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUM I KIACCU(UKAIUU BEIIECTB U XUMUUYECKHUX
peaKkuui;

yCTaHaBJIMBATh MPUYNHHO-CJIEACTBEHHBIC CBSI3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;
CTPOUTH JIOTUUECKHUE PACCYXIEHUS (MHAYKTHUBHBIC, JICNYKTUBHbBIC, 110 aHAJIOTHUN),
BBISIBJISITh  3aKOHOMEPHOCTH W TIPOTHBOPEUMS] B pPacCMaTPUBAECMBIX SIBJICHUSX,
(OopMyITUpPOBATH BHIBOJIBI M 3aKITIOUCHUS;

OPUMEHATh B MPOLECCE IO3HAHUSA, HUCIOIb3YyEMbIE B XUMHUU CHMBOJIMYECKHUE
(3HAKOBBIE) MOJIETH, IPEOOPA3OBHIBATH MOJIEIbHBIE MPE/ICTABIICHUS — XUMHUYECKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMHUYeckas QopMmyna, ypaBHEHHE XHUMHUYECKOU
peaknuu — TPU PEHICHUU YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh HA3BAHHBIE MOJIEIbHBIE MPEICTABICHUS JJIsl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIQJIETh OCHOBaMHU METOJIOB HAyYHOI'O0 TIO3HAHMS BEIIECTB U XUMHYECKUX
peaKLnil;



dbopMyIMpoBaTh LIETH M 337a4d HCCIEIOBaHUS, HCIOIb30BaTh MOCTABICHHBIE U
CaMOCTOSITENIbHO  C(OPMYJIMPOBAHHBIE BONPOCHI B KaueCcTBE HMHCTPYMEHTa
MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJETh  HaBbIKAMU  CaMOCTOSITEJIBHOTO  IUIAHUPOBAHMS W MPOBEICHUSA
YYEHHUYECKUX AKCIIEPUMEHTOB, COBEPLUIEHCTBOBATh YMEHHUsS HAOIIOATh 332 XOIOM
Mpolecca, CaMOCTOSITENbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
000011I€eHUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOJEIIaHHON padoTe;

npuoOpeTaTb  ONBIT  YYEHMUECKOM  MCCIENOBAaTENbCKOW M MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS MPaKTUYECKHX 3a/]ad, IPUMEHEHUIO pa3JInYHbIX
METO/I0B ITO3HAHMUS.

3) pab6ora ¢ ungopmaunmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MHPOpMauuu (Hay4dHO-IOMYyJIsIpHas
JUTEpaTypa XUMUYECKOIO COJEp)KaHHs, CIPAaBOYHbIE MOCOOHUsS, Ppecypchl
WNuTepHeTa), aHanu3upoBaTh HHMOpPMALMIO pa3IUYHBIX BHAOB U  (QopM
Mpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

(bopMyIUpOBATH 3aMPOCHl U MPUMEHSTh Pa3IMYHbIE METObI PU MOUCKE U 0TOOpE
UHpOpMaALU, HEOOXOIMMOMN JUIsl BBIIIOJHEHUS YUYEOHBIX 3aJad ONpPEIeTIEHHOTO
TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJb30BaHUS  MH()OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENFHO BBHIOMPATh ONTHUMANBbHYIO (DopMy mpeactaBiieHuss WHOOpMAIUu
(cxemsl, rpaduKu, TUArpaMMBbI, TAOJIHIIBI, PUCYHKH H JIPYTHE);

MCIIOJb30BaTh HAYUYHBIM S3bIK B KAa4€CTBE CPEACTBA IpU pabOTe ¢ XUMHUYECKON
uH(popManuen: MPUMEHATh MEXIpEeIMETHbIE ((PU3NYECKHEe M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, ()OpMYJIbl, 800pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaIJISIHOCTH.

OBiaeHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMON TeMbl B XOJ€ Auajlora W/Wiu
JOUCKYCCHUH,  BBICKa3blBaTh  HWJEH, (OpPMYJIUPOBATH CBOM  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEUI0KEHHOM 3a/1auu;

BBICTYNaTh C IPE3CHTALMEN pPE3yJIbTAaTOB IO3HABATEIBHON JEATENBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, NMPAKTHYECKOW PabOThI MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTro MpoeKkTa U (HOpMyIHpPOBATh BHIBOJBI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIVIACOBAHMS MO3ULIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:



CaMOCTOATEJIBHO IUIAHUPOBAaTh M OCYLIECTBIISITH CBOK  I[TO3HABATEJIBHYIO
NESATENbHOCTh, ONpenensiss €€ Lead M 3aJadyd, KOHTPOJMPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh IMpeajaraeMblii aJropuT™M ACHCTBHM mpu
BBIIIOJIHEHUH YYEOHBIX M HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh HauOoliee
3¢ (PeKTUBHBIN €rMoco0 MX pelmeHuss ¢ Y4ETOM IMOJyYEHUS HOBBIX 3HAHHHA O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYILECTBIATh CaMOKOHTPOJIb CBOEH JEATEIBHOCTHM HAa OCHOBE CaMOaHalIM3a M
CaMOOILICHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

[IpenMeTHble pe3yabTaThl 0OCBOEHUS Kypca « OpraHuyecKkasi XuMUsh OTPa)aroT:
c(hOpMHUPOBAHHOCTH TPEACTABICHUNA O XHMHUYECKOW COCTABIISIONICH €CTECTBEHHO-
HAYyYHOW KapTUHBl MHpA, POJIM XHMHUU B T[IO3HAHWM SBIICHUHW NPUPOABI, B
(GOpMUPOBAHUM MBIIUICHUS W KYJIbTYpPbl JHUYHOCTH, €€ (PYHKIIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U IKOJOTHUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CpeJIE;

BJIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHU, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATHUS (XUMHUYECKHH dJIEMEHT, aToM, DJIEKTpOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIEGHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMHUYECKAsI
CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpail€HHas), MOJb, MOJSpHas
Macca, MOJISPHBIM O00BEM, YIJIEPOJHBIN CKeleT, (PYyHKIIMOHANbHAs TpYIIIa,
pauKal, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN PSAl, TOMOJIOTH, YTJIEBOAOPO/IBI,
KUCJIOPOJI W a30TCOAEPKAIIME COCIUHEHUS, MOHOMEpP, NOJIUMEp, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEANMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKkOH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIeKAIME B OCHOBE NOHUMAHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKHX
SBJICHUHN, (aKTOIOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJYYCHUU U
0€301MacHOM HCIIOJIb30BAHUU BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
NPaKTUYECKOMN AEATEIbHOCTU YEIOBEKA;

c(OpPMHPOBAHHOCT, YMEHUU BBISBISATH XapakKTepHbIE MPHU3HAKU TOHSITHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCHOJIb30BATh COOTBETCTBYIOLIUE MOHATHS MPH
ONMCAHUU COCTABA, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCMHEHUN;
chOpPMHPOBAHHOCTh YMEHHUH UCIOJIb30BaTh XWMHUYECKYIO CHUMBOJHUKY IS
COCTaBJICHUSI MOJIEKYJISIPDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMynT OpraHMYECKWX BEMIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3rOTAaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHUX BEIIECTB I WJUIKOCTPALMUA UX
XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh yYMEHUM yCTAaHABIMUBATh MPUHAJICKHOCTh H3YyUYECHHBIX
OpPraHMYEeCKUX BEHIECTB 10 HX COCTaBY M CTPOCHUIO K ONpPEeACIEHHOMY



KJIACCY/TpyNIe COeMUHEHUN (YTJIEBOJIOPOIBI, KHUCIOPOA U a30TCOJEp Kalllnue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHMs), JaBaThb KM Ha3BaHUS [0
cuctematnueckoil HomeHknatype (IUPAC), a Takke NpHBOIUTH TPUBHAIBHBIE
Ha3BaHUSI OTACJIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMUIICH, AlleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, dhopmanmpiaeruj, aleTaibAerua, MypaBbUHAas
KHCJIOTa, YKCYCHAsl KUCII0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIII0KO032,
bpyKTO3a, Kpaxmal, 1eJIJTI0J103a, TIUIUH);

chOpMUPOBAHHOCTh YMEHHUS  ONpENesATh BHUAbI XUMHYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIE);

chOPMHUPOBAHHOCTh yMEHUS MPUMEHATH TMOJIOKEHUS TEOPUH  CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT X COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHSI MaCChl BEILIECTB;
c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HU3UYECKUE U
XUMUYECKUE CBOMCTBA THUIUYHBIX NPEACTAaBUTENIEH PA3JIUYHBIX  KJIACCOB
OpraHUYECKUX BEIECTB (METaH, 3TaH, STUJICH, MPOMUJIEH, alleTWICH, OyTaaueH-
1,3, metundyranuen-1,3, OeH30JI, METAHOJ, 3TAHOJ, STUJICHIJIMKOJb, TJUIEPHUH,
(deHon, aleTanbAerujl, MypaBbUHAsT U YKCYCHasl KHUCJIOTBHI, TJIOKO3a, Kpaxmal,
LEJUII0JI03a, aMUHOYKCYCHasi KHCIIOTa), WJUTIOCTPUPOBATH TE€HETUYECKYIO CBSI3b
MEXJy HUMH ypaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEaKIUh ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POpMYIT;

chOpPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaThb HWCTOUYHHMKH YTJIIEBOJOPOIHOTO
CeIpbsi  (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKH U
IPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepadboTKH;

chOpPMHPOBAHHOCT, YMEHUW TMPOBOAWTH  BBIYHCICHUS TI0 XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEIIECTBA WMIIU IMPOIYKTA
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO M3 MCXOJTHBIX
BEILIECTB WM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHUU BIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJAX
HAy4YHOTO T[IO3HAHUSA, WCIOJIB3YyEMbIX B XHUMHUHU I[IPU H3YYCHUU BEIIECTB W
XUMUYECKUX ABJICHUMN (HaOMI0eHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICTUPOBAHHUE),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIl TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U HUX
IpUMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHHUN COOJIOJATh MpaBUJa TOJb30BAHUS XUMHUYECKON
nocyJoi 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe IMpaBHiia OOpalIeHUsi ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO JaOOpaTOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHH  IUIAHUPOBAaTh W  BBIMNOJHATH  XUMHYECKUUN
AKCHEPUMEHT (TIpeBpalIEHUs] OPraHUYECKUX BEIIECTB NMPU HATPEBAHUU, MOJIyYEHUE
ATUJIEHA U U3YYEHUE €ro CBOWMCTB, KAUYECTBEHHbIC pEAKIUU OPraHUuYECKHUX
BEILIECTB, JICHATypalus OCJIKOB MPU HarpeBaHUHU, I[BETHBIC pPEaKIUu OCIKOB) B
COOTBETCTBHM C TIpaBUJIaMM TEXHUKM O€30MacHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJOBaHHEM, TIPEACTABISATH PE3yJIbTAaThl



XUMHYECKOTO HKCIIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;
cOpMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  AHAIM3HPOBATh  XHUMHUYECKYIO
MH(pOpMAIMIO, TMOJYYaEMyK U3 pa3HbIX HCTOYHHMKOB (CpeICcTBa MAacCOBOM
uHpopmanuu, aTEpHET U IpYyrux);

c(hopMUPOBAHHOCTH YMEHUU cobroaaTh MpaBuia 3KOJIOTUYECKHU
11e71ecoo0pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JAEATEILHOCTH B LEJAX
COXpaHEHHUs! CBOETr0 3JI0POBbS U OKPY’KAIOIIEH MPUPOIHON Cpenbl, OCO3HABATh
OMAaCHOCTh BO3JECHCTBUS HA KMBBIE OPIaHU3MBI OIPEAEIEHHBIX OPraHUYECKHX
BEIIEeCTB, MoHMMas cMbici nokaszatens [IJIK, moscHATe Ha mpumepax crocoObl
YMEHBILIEHUSI M TMPEAOTBpAIllEHUs HMX BPEIHOTO BO3JEHUCTBUS HA OpraHU3M
YeJI0BEKa;

g O0y4aromMXcsi € OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 370pPOBbSl: yMEHHE
NPUMEHATHh 3HaHHSA OO0 OCHOBHBIX JIOCTYMHBIX METOAAaX IO3HAHMUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CIENBIX M CTA0OBUASIIHUX OOYYaIOIIMXCSA: YMEHUE HMCHOJIb30BATh PENbEPHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins 11 3anucu XUMUYEeCKUX GOpMyIL.

11 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas ¥ HEOpraHUYecKas XUMHUS
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: 0 XUMUYECKON COCTABIISIFOIIEH €CTECTBEHHO-
HAYYHOM KapTUHBI MHpA, POJA XHUMHUHM B IIO3HAHWUU SIBJICHUW NOPUPOIBI, B
(GOpMUPOBAHUHM MBINUICHUS W KYJIBTYpPhl JUYHOCTH, €€ (PYHKIIMOHAIBLHOU
IPAMOTHOCTH, HCOOXOAUMOM ISl PEIICHUS MPAKTHYSCKHUX 3a7ad U IKOJOTHYCCKU
000CHOBaHHOTO OTHOITICHUS K CBOEMY 37I0POBBIO M IPUPOTHOM CPelIe;

BIIAJICHUE CUCTEMOU XUMHUYECKUX 3HaHWH, KOTOpas BKJIFOYAET:
OCHOBOTIOJIAralOIINe TOHATUS (XUMHUYECKUM DJIEMEHT, aToM, W30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKyJa, MOJb, MOJIIPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHHS, XUMUYECKasl CBS3b
(KoBaJIeHTHas1, MOHHAs, METaJNINUeCKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBl  XUMHUYECKUX  pEaKUUi, PacTBOP, DJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJIUTUYECKAS] JUCCOLMALNSA, OKHUCIUTEINb, BOCCTAHOBUTENL, CKOPOCTh
XUMHUYECKOW peakInu, XUMHUYECKOEe PABHOBECHE); TEOPHUU U 3aKOHBI (TEOpHs
BJICKTPOJUTUYECKONW JUCCONMAlM, nepuoanueckuid 3akoH [[. M. Menpgerneesa,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILLCHUS SHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJHUYECKUM S3BIK XUMMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHWYECKUX SIBIICHUH, (PAKTOJOTMYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4EHUU U 0€30MacCHOM MCMOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHHOCTH YEJIOBEKA;



chOpMHPOBAHHOCTh YMEHUN BBISBISATh XapaKTePHbIE MPHU3HAKH TOHSTHUH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, MCIOJB30BATh COOTBETCTBYIOLIME MOHATHS NPHU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALCHHUIM;

c(hOpMUPOBAHHOCTh YMEHHMM HCHOJIb30BATh XUMUYECKYH) CHMBOJIUKY JJIsI
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHUM  XUMHYECKUX  PEaKLUH,
cucremarndeckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHUYEeCKUX BelIeCTB (yrapHblid Tra3, YIVIEKUCIBIM Ta3, aMMHakK, raméHas
U3BECTh, HETaIIEHAs U3BECTh, TUTHEBAS COJ/IA, TUPUT U JIPYTHE);
c(hOpMHPOBAHHOCT, YMEHUU OIpPEAeNATh BaJE€HTHOCTb M CTENEHb OKHCIICHHS
XUMUYECKUX 3JIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJE€HTHAsl, MOHHAs, METAJNINYECKasi, BOJOPO/IHASI) B COCTUHEHUAX, TUTI
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BeIleCTBa (aTOMHas, MOJEKYJIApHas,
MOHHAas, METAJJIMYECKAs1), XapaKTep CpPebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJIC)KHOCTh HEOPTaHWYECKHUX
BEILIECTB IO UX COCTaBY K OMNpPENEIEHHOMY KJIACCy/TpyIne COeNUHEHUM (IIpoCcThie
BEILIECTBA — METAJIJIbI U HEMETAJUIbI, OKCUJIbI, OCHOBaHUS, KUCIOTHI, aMPOTEPHbIC
TUAPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICI mepuoauueckoro 3akona [[. U.
MeHieneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIBHYIO U
IPOTrHOCTUYECKYIO (PYHKIIUU;

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mepuonoB Ileproanyueckoil CUCTEMBI XMMUYECKHX
anemenToB JI. VM. MenpaeneeBa, HCHONB3ys MOHATHUS «S-, p-, d-dJIEKTPOHHBIC
opOuTaNM», «IHEPreTUUECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH WU3MEHEHUS
CBOMCTB XMMHUYECKHX D3JIEMEHTOB M HMX COCAMHECHUM IO NEPUOAAM M TpyHmnam
ITepronnueckoii cucrembl XuMudecKux 3neMeHToB . . Menneneena;
c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATh) OOIIUME XUMUUYECKUE
CBOMCTBA HEOPraHUYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAThH
CYIIECTBOBAHUE TE€HETUYECKON CBS3M MEXKIAY HEOPTaHWYECKMMH BEIIECTBAMU C
MOMOIIbIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;
c(hOpMUPOBAHHOCTh YMEHHSI KJIACCU(PUIMPOBATH XHUMHUYECKHE PEAKIHUH IO
pa3IUYHBIM MpPHU3HAKaM (YUCIY M COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
abdexTy peakuuu, U3MEHEHHIO CTETIEHEW OKUCIIEHUSI JIEMEHTOB, 00paTHUMOCTH
peakiuy, y9acTUIO KaTaanu3aropa);

c(hOpMHPOBAHHOCTh YMEHUN COCTABIIATh YPAaBHEHUS PEAKIIMA Pa3IMYHBIX THUIIOB,
MOJHbIE W COKpall€HHbIE YPaBHEHUS pEAKUUA HOHHOTO OOMEHa, YYHUThIBas
YCJIOBHS, TPU KOTOPBIX 3TU PEAKIUU UAYT A0 KOHIIA;

chOpPMHPOBAHHOCT, ~ yMEHUW  TMPOBOAUTH  PEAKIMH,  TOJITBEPKIAIOIIIE
Ka4ECTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPAaCHO3HABATH
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIIECTB;



cOpMUPOBAHHOCTh ~ yYMEHMH  pAacKpbIBaThb  CYIIHOCTb  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIMNA MOCPEICTBOM COCTABIEHUS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINN;

c(OPMHPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH
pEeakLMU OT PA3IUYHBIX (PAKTOPOB; XapAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunnumn Jle [latense);
c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BATh XUMHUYECKUE MPOIECCHI, JIeHKAIUe
B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEpHOM KHCIOThI, aMMHaKa, a TaKxke
chOpMHPOBAHHOCTh MPEACTaBICHUM 00 OOMMX HAyYHBIX MPUHLUNAX U
HKOJIOTHYECKUX MPOOJIeMaX XMMUYECKOTO TIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTH YMEHUN MPOBOAUTH BHIYUCIICHUS C UCIIOIH30BAHUEM TOHSTHS
«MaccoBasi JI0Ji1 BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHUN Ta30B IpHU
XMMHYECKHUX PpEaKLHUsAX, MacChl BEIIECTBA WM 00bEMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHUM COOJIOJaTh TpaBUJia TOJIb30BAHUS XUMHUYECKOU
MOCy/I0l U J1abOpaTOPHBIM OOOpYJOBAaHHMEM, a TaKXe IMpaBWiia OOpalieHus ¢
BEILIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH IO BBIIOJIHEHUIO JaOOpaTOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCT, YMEHHMH  IUIAHUPOBaTh M  BBINOJHATH  XMUMHUYECKUUN
HKCIIEPUMEHT (pa3jioKeHUE MEePOKCHIA BOJOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
ONpPENENICHUE CpEeIbl PpPacTBOPOB BEUIECTB C IIOMOIIBIO YHHUBEPCAIBLHOTO
WHJUKATOPA, BIMSHUE Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pPEaKIInH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIuu Ha cyibdar-, kKapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad IO
teMaM «Metaiey U «Hemeramiby) B COOTBETCTBHM € MPABWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHNUU C BEIIECTBAMHU M JJAOOPATOPHBIM 000PYJOBaHUEM,
MPEACTABIATh PE3YNbTaThl XHWMHYECKOIO JKCIIEpUMEHTa B (QopMe 3amucu
YpPaBHEHUH COOTBETCTBYIOLIMX peaKUMil U (OpMYIUpOBATH BBIBOABI HA OCHOBE
ATUX PE3yIbTATOB;

chOPMHPOBAHHOCTh ~ YMEHUM  KPUTUYECKH  aQHAJIM3UPOBATH  XHMHUYECKYIO
uH(pOpMAIIMIO, TOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYyHUKaluu, UHTepHEeT u ApyTHX);

chOpMHPOBAHHOCTh YMEHHUI coOJI01aTh MpaBUJIa AKOJIOTUYECKHU
1eJeco00pa3HOro MOBEACHHUS B OBITY M TPYIAOBOM JEATENbHOCTH B LEISIX
COXpaHEHUsI CBOEr0 3J0POBbS M OKPY’KAIOIIEW NPUPOIHOM Cpenbl, OCO3HABATh
OIACHOCTbh BO3/ECHCTBUS HA )KMBBIE OPraHU3Mbl ONIPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax cHocoObl YMEHBIICHHS U
MPEAOTBPALIECHUS UX BPEIHOTO BO3JICHCTBHS HA OPraHNU3M YEJIOBEKA;

sl OOy4aromMXcsi C OTPAaHMYEHHBIMM BO3MOXXHOCTSIMU 3/I0POBbSI: YMEHHUE
MPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaX IO3HAHUS BEILECTB U
XUMUYECKUX SIBJICHUH;



JUTSL CTIETIBIX M CTIA0OBUASIIUX OOYYAIONIMXCSA: YMEHUE HCIOIb30BaTh PElbeHO-
TOYEUHYIO cucTeMy obo3HaueHui JI. bpaiins mis 3anucu XumMudeckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHUME

10 KJIACC
Ne | HaumeHoBaHMe pa3jejioB U KosmmuectBo | JiaexkrpoHHble (HudpoBbIe)
n/m | TeM NPOrpamMMbl 4acos o0pa3oBaTte/ibHbIE PeCYPChI

Paznen 1. Teopernyeckue 0CHOBbI OPraHM4YeCKO XUMHUH

[IpenmeT opraHMYEeCKO XUMUMU.
Teopust ctpoeHns

https://lesson.academy-

1.1 3
OpPTaHUYECKHUX COCAUHEHUN A. content.myschool.edu.ru/04/10
M. bytneposa
Paszpnen 2. YruaeBoaopoabl
[IpenenvHBIC YTIIEBOIOPOIBI — https://lesson.academy-
2.1 2
aJIKaHbI content.myschool.edu.ru/04/10
HenpenenbHblie yriaeBoAOpOIbL: https://lesson.academy-
2.2 6
aJIKEHBI, aJIKaJIUEHBI, aJIKUHBI content.myschool.edu.ru/04/10
https://lesson.academy-
2.3 A 2
POMATHHECRHE YIICBOROPOARL content.myschool.edu.ru/04/10
[IpupoiHbIe NUCTOYHUKU https://lesson.academy-
2.4 YTJIEBOJIOPOJIOB U UX 3 content.myschool.edu.ru/04/10

nepepadoTka

Paznen 3. Kucjiopoacoaep:xamue opranHn4eckue coenHeHust

https://lesson.academy-

3.1 C . O 3
HHPTRL TUOHON content.myschool.edu.ru/04/10
Ansnerunsl. Kapbonossie https://lesson.academy-
3.2 7
KHUCJIOTHI. CI0KHBIE A(UPBI content.myschool.edu.ru/04/10
https://1 . -
13 VreBomb! 3 ttps://lesson.academy

content.myschool.edu.ru/04/10

Paznen 4. A3oTcoaep:kaniue opranndeckue coeTHHeHUsI

4.1

AMuHBl. AMAHOKHUCJIOTEIL.
benkn

3

https://lesson.academy-
content.myschool.edu.ru/04/10

Paznesa S. BoicokoMoJIeKyJISIPHbIE COCAMHEHUS

5.1

[TImactmaccel. Kayuyku.
BosnoxkHa

2

https://lesson.academy-
content.myschool.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB
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11 KITACC

Ne
n/m

HaunmeHoBaHue pa3ienoB u
TeM IPOrpaMMbl

KoaunuyectBo

yacoB

DJieKTpOHHBbIE (HU(POBHIE)
o0pa3oBarte/ibHbIE PECYPChI

Paznen 1. Teopernyeckue 0CHOBbI XUMUM

CtpoeHue aToMOB.
[lepuonnueckuii 3aK0H U

https://lesson.academy-

1.1 I1 3
CPHOIHHCTRA CHCTCMA content.myschool.edu.ru/04/11
XAMHUYECKUX 31eMeHTOB /1. 1.
Menneneena
Crtpoenue BelecTna. https://lesson.academy-
1.2 4
MHuoroo0pa3ue BeuiecTB content.myschool.edu.ru/04/11
https://lesson.academy-
1.3 X 6
FMHABCRHC peartim content.myschool.edu.ru/04/11
Paznen 2. Heopranuveckasi Xumusi
https://lesson.academy-
2.1 M 6
CraIbl content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 H 9
EMETAILIH content.myschool.edu.ru/04/11
’3 CBs3b HEOPTraHUYECKUX U ) https://lesson.academy-
' OpraHWYECKHUX BEIIECTB content.myschool.edu.ru/04/11
Pazgen 3. Xumus v ;KU3Hb
https://lesson.academy-
3.1 X 4
VML HORISHD content.myschool.edu.ru/04/11
OBUIEE KOJIMYECTBO YACOB 34
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IMOYPOYHOE IINTAHUPOBAHUE
10 KJTACC

Ne
Konuyects | JiaexkTpoHHbIe nMppoBbIe
n/ Tema ypoka
0 0 4YacoB o0pa3oBaTeJibHbIE PeCyPChI
https://lesson.academy-
) BxonHas KOHTpoJibHas | content.myschool.edu.ru/lesson/
paborta a913d191-5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
[Ipenmer
OPraHu4YeCKON XHUMUH,
©¢ BOSHHICHOBCHIE, https://lesson.academy-
pa3BHUTHE W 3HAUYCHUE.

) Teopus crpoets | content.myschool.edu.ru/

SE—— lesson/c935a58c-ab0e-4c59-9dct-
. 20517ae4b52e?backUrl=%2F04%2F10
coequHeHU A. M.
byrtneposa, e€
OCHOBHBIE TIOJIOKCHHUS
IIpencrasnenue o
KJIacCU(PUKALTIT
OpPTraHUYEeCKHX
BCIIECTB. https://lesson.academy-

3 Homenxknarypa | content.myschool.edu.ru/lesson/
(cucremarnyeckas) u 726ee099-e1a9-410f-b8be-
TPUBHAJIbHbBIC b4cb589aead1?backUrl=%2F04%2F10
Ha3BaHUs
OpPTraHUYeCKHX
BEIIIECTB

https://lesson.academy-
AJIKaHBI: COCTaB U

4 —— 1 content.myschool.edu.ru/lesson/

FOMOTONeCKH AL 258ddc06-ec23-473¢c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
MertaH u 3TaH — https://lesson.academy-

5 pocTeHIIre | content.myschool.edu.ru/lesson/
MpeICTaBUTEIN 4da31505-652d-4916-9¢7c-
aJIKaHOB 56e88b39bb24?backUrl=%2F04%2F10

6 AJIKEHBI: COCTaB U 1 https://lesson.academy-

CTpOEHUE, CBONCTBA content.myschool.edu.ru/lesson/
4038171e-4158-4bd1-ae98-




18dc1ctb9399

OTUJEH U NPONUIIEH

https://lesson.academy-

. — TIpocTenIre content.myschool.edu.ru/lesson/
MpeICTaBUTEITN 05ab5925-ba8e-499¢-840b-
QJIKEHOB 70b5e8db71ae
[TpakTuyeckas pabota https://lesson.academy-

g Ne 1. «Ilomyuenue content.myschool.edu.ru/lesson/
STUJICHA U U3yYEHUE 53cd2379-2a45-43b1-9167-
€ro CBOMCTBY 7ebcdaf03cel
AJKaIUuEHbI.
byranuen-1,3 u https://lesson.academy-

9 MeTunoyTaauen-1,3. content.myschool.edu.ru/lesson/
[Tonyuyenue 6d23393-6f08-4b9f-ae01-
CUHTETHYECKOTO a983b95b854a
KaydyKa H PE3UHBI
AJIKUHBI: COCTaB U
0COOEHHOCTH
CTPOCHHSI, https://lesson.academy-

10 TOMOJIOTHYECKHH PsI. content.myschool.edu.ru/lesson/
AneruieH — 05¢92a929-6741-4d7¢c-84b5-
NPOCTEUIITNAMN 009292468356
MIPEJICTaBUTEITh
AIKMHOB
Brruucnenus no

11 YPaBHEHHUIO
XUMUYECKOU PeaKIuu
ApeHsr: Genson i https://lesson.academy-

12 ronyor. TOKCHHOCTS content.myschool.edu.ru/lesson/

d86d7d00-d5b4-491d-aded-
APEHOB c3ddal9feefs
['eHeTnyeckas CBs3b
13 YTJI€BOJOPOIOB,

IIpUHAVICKAIINUX K
Pa3JIMIHBIM KlIaCcCaM




KouTponbsnas padora

https://lesson.academy-

14 z;fszssgc})]ponm» ] content.myschool.edu.ru/lesson/
KOHTpOBHAS paGoTa 10 99557a5e-2221-43e0-97b8-
983de535c44d
UTOTaM TIOJTyTOHS
[Ipuponubie
HUCTOYHUKH
YTJIEBOJIOPOIOB: https://lesson.academy-

15 NPUPOAHBIN Ta3 U content.myschool.edu.ru/lesson/
MONyTHBIC HEPTAHBIE 99557a5e-2221-43e0-97b8-
raspl, He(pTh U 983de535c44d
MPOIYKTHI €€
nepepadboTKu
[TIpuponnsie
HUCTOYHUKH
YTJIEBOJIOPOIOB: https://lesson.academy-

16 MPUPOIHBIN Ta3 U content.myschool.edu.ru/lesson/
MONyTHBIC HEPTAHBIE 6abf1680-4eb5-4612-8eas-
ra3el, HeQTh U 44d63cccf518
IIPOAYKTHI €€
nepepaboTKu
[IpenenvHbIC https://lesson.academy-

17 OJTHOATOMHBIE CIIUPTBHI: content.myschool.edu.ru/lesson/
METAHOJ U TAHOIL 5439c18b-7440-4b6f-bf84-
Bonopoanas cBs3b c04fa471694f
MHoroatoMHbIe https://lesson.academy-

18 CIIUPTHI: content.myschool.edu.ru/lesson/
ATUJICHTJIUKOJIb U 461aa9c8-cOef-4827-a8e5-
TJIMLEPUH d12a0bedc826
enox: crpoerie https://lesson.academy-
MOJICKYJIBI,

19 usIeCKUe I content.myschool.edu.ru/lesson/
CHMIECKIE CBOHCTRA 649883b8-7c51-4f16-896e-

’ 10a2278b08f1
pUMEHEHHE
https://lesson.academy-
AJBIEruab!:

20 (opMATBIETHA I content.myschool.edu.ru/lesson/
aeTATBICIL. ALCTOH 8664b319-0ba3-4945-b076-

cb7ae5858b90

21 OIHOOCHOBHBIE https://lesson.academy-




pe/IeIIbHbIC
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U
YKCyCHasI

content.myschool.edu.ru/lesson/
b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d

[TpakTryeckas padbota
Ne 2. «CBoiicTBa

https://lesson.academy-
content.myschool.edu.ru/lesson/

22 pacTBOpa YKCyCHOM 9834d408-386d-444a-8de3-
KHCIIOTBD) 7efba8b98cdb
Creapunionasi i https://lesson.academy-
OJICMHOBAsI KUCJIOTHI,

3 KaK MpeCTaBHTEH content.myschool.edu.ru/lesson/
BEICIIUX KAPGOHOBHIX 71ac4312-a0d4-4945-a0eb-

1€59cd5f4dof
KHCJIOT
Mpbuta Kak coiau https://lesson.academy-

24 BBICIITNX KapOOHOBBIX content.myschool.edu.ru/lesson/
KHCJIOT, UX MOIOIIIEE 71ac4312-a0d4-4945-a0eb-
JeHCTBUE 1e59cd5f4dof
C0HbIe dUpEI KK https://lesson.academy-
MIPOU3BO/IHBIC

25 KAPGOHOBLIX KHCIIOT. content.myschool.edu.ru/lesson/
T H PO CTOIKHBIX 71ac4312-a0d4-4945-a0eb-

1e59cd5f4dof
3¢upoB
Kupsr: ruaponus, https://lesson.academy-

26 pUMEHEHUE, content.myschool.edu.ru/lesson/
OunoJormueckast pojib 71ac4312-a0d4-4945-a0eb-
KUPOB 1e59cd5f4dof
VYTIeBOIBI: COCTAB,

KJIaccupuKaIus. https://lesson.academy-

7 Baxneitmme content.myschool.edu.ru/lesson/
PEICTaBUTEIH: 709ce43a-deb6-4281-963b-
III0K03a, PPYyKTO3a, 01d2e212d4d0
caxaposa

https://lesson.academy-
Kpaxman u nemnonosa

)3 KaK pHPOTHBIE content.myschool.edu.ru/lesson/
HoJHMEpH! 690fbb76-t94a-4f77-bbbe-

3d3ae748f716

29 KontponbHas pabora https://lesson.academy-

10 paszueiy
«Kucnopoacoaepxaiii

content.myschool.edu.ru/lesson/
66a7bd94-2bc5-4ec7-b7c7-




1€ OPraHHYCCKHE
coenquuenusn». I[1A no f893919d25a
UTOTaM Tojia

https://lesson.academy-

30 AMWHBI: METHJIAMHUH U | content.myschool.edu.ru/lesson/

aQHWUJIMH 0c608a59-4c69-4481-839¢-
9205201b73e

AMMUHOKHUCIIOTBI KaK

am(pOoTepHBIC https://lesson.academy-

31 OpraHuvecKHe | content.myschool.edu.ru/lesson/
COEIMHEHMUS, X c2f2f3d7-43d1-4873-ace0-
OHMOJIOTHYEeCcKOe 78eca6009628
3HauyeHue. [lentuabr

https://lesson.academy-
benku xak npupoaHbIe

1 BEICOKOMOIEKY IADHEIE | content.myschool.edu.ru/lesson/
COCTHHCHS 45b81dac-acba-440e-99¢3-

14c3ba78050a
OcCHOBHBIE TTOHATHUS https://lesson.academy-

1 XUMUHU | content.myschool.edu.ru/lesson/
BBICOKOMOJICKYJISIPHBIX 45b81dac-acba-440e-99¢e3-
COEIMHEHUH 14¢3ba78050a
OCHOBHBIE METOIBI
CHHTE3a https://lesson.academy-

34 BBICOKOMOJIEKYJISPHBIX | content.myschool.edu.ru/lesson/
COCTMHEHUH. 45b81dac-acba-440e-99¢3-
[TmacTmaccel, KayqyKH, 14c3ba78050a
BOJIOKHA

OBUIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME




11 KITACC

Ne
KouaunyectB | JaekTpoHHble nudppoBbIE
n/ Tema ypoka
0 0 4acoB o0pa3oBaTejibHbIE PeCypPChl
. https://lesson.academy-
XUMUYECKHAN JIEMEHT.

| ATom. DIeKTpoHHas | content.myschool.edu.ru/lesson/

KOH(HIYPALIIS ATOMOB 20b1df2e-6ce4-435b-bbdc-
5155d30a45fa

[Tepuonnueckunii 3aK0H 1

Heproreckas https://lesson.academy-

CHUCTEMa XUMUYECKUX

) semetrros J1. 1. | content.myschool.edu.ru/lesson/

MeHIICIIeeRa, HX CBAZ C ¢7d48881-055d-49da-a49c-
4 . 7375¢3d033e9

COBPEMEHHOU Teopuei

CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH

W3MEHEHUS CBOMCTB

XUMHYECKHX JICMCHTOB

fp?i;g;ﬂ;ie;;f;;; https://lesson.academy-

3 ateHie | content.myschool.edu.ru/lesson/

HEpHOIHECKOro 3aKOHa ¢7d48881-055d-49da-a49c-
7375¢3d033e9

U CUCTEMbl XHUMHYECKHIX

snemeHToB J[.U.

MemnpeneeBa B pa3BUTHH

HAyKH

CtpoeHue BelecTna.

XuMHYeCcKast CBsI3b, €& https://lesson.academy-

4 BH/IbI; MEXaHU3MBI I content.myschool.edu.ru/lesson/
oOpa3oBaHUs 2859ec02-8ecd-4cd8-8531-
KOBQJICHTHOU CBSI3HU. edad962608tb
Bonoponnas cBssb
BanenTtHOCTSD.

DNEeKTPOOTPULIATETHHOC
Tb. CTENEHb OKUCIIECHUS.
5 Bemrectsa 1

MOJICKYJIIPHOTO 1
HEMOJICKYJISIPHOTO
CTPOCHHUSI




ITonsiTHE O AUCTIEPCHBIX
cucreMax. lctuHHbIE N

https://lesson.academy-
content.myschool.edu.ru/lesson/

¢ KMO;I:C‘Z)P;’:;’;ZE}?CTBOW’L 8ae38be6-e06f-4fae-9729-
699031091968
BEIIIECTBA B PACTBOPE
Knaccudukanus u
HOMECHKJIaTypa
HEOPTaHNYECKUX https://lesson.academy-

7 COCTMHCHUI. content.myschool.edu.ru/lesson/
I'eneTndeckas cBs3b 5e33bc30-805d-41fe-bf72-
HEOpraHUYEeCKUX 8604344557
BEIIECTB, PA3INIHBIX
KJIaCCOB
Knaccudukarus
XUMHYECKHUX PEaKLUN B
HEOPTaHUYECKOH U
OpPraHUYeCKON XUMUHU. https://lesson.academy-

g 3aK0oH COXpaHCHHS content.myschool.edu.ru/lesson/
MaccChI BEIIECTB; 3aKOH 75637222-d397-4b1a-810a-
COXpaHEHHS U cc7bca9e8alc
MIPEBpAIICHUS YHEPTUU
P XUMHYECKUX
PEaKIsIX
CKOpOCTh peakIvy. https://lesson.academy-

9 OOpaTtuMBbIe peaKIuy. content.myschool.edu.ru/lesson/
XuMuueckoe f0cbS5def-307e-4575-89d0-
paBHOBecHE 86041b603655
[IpakTuyeckas padbora
Neo 1. «Bnusaue

10 pa3nMYHBIX (PAKTOPOB HA
CKOpPOCTbh XUMUYECKOM
peaKIum»

11 DNEeKTPOTUTHICCKAS https://lesson.academy-

muccouuanus. [Tonstue
0 BOJIOPOJTHOM
nokazatesne (pH)
pactBopa. Peakuun
HOHHOTO OOMEHa.
['uaponus

content.myschool.edu.ru/lesson/
237¢db54-2787-4817-8330-
6¢027b075645




OpraHUYECKHX U
HEOPraHUYECKUX
BEILIECTB

12

OKuCIUTENbHO-
BOCCTaHOBHTEIIHHBIE
peakuuu. [lonstue 06
3JIEKTPOJIN3E PACILIaBOB
Y pacTBOPOB COJIeH

https://lesson.academy-
content.myschool.edu.ru/lesson/
8f219cef-7a8a-44d5-b58a-
b3d1b2eeb237

13

Kontponpsnas pabora mo
pazzeny
«Teopernueckue
OCHOBBI XUMHUW»

14

Metamnibl, ux
MIOJIO’KEHHE B
[Tepuonnueckon
CHUCTEME XUMUYCCKUX
snemeHToB 1. U.
Menpeneesa u
0COOEHHOCTH CTPOCHUS
atomoB. O0mue
(bu3nuecKkrne cBONCTBA
METaJTIOB

https://lesson.academy-
content.myschool.edu.ru/lesson/
a0d5bd16-683e-4ale-8073-
70c604e9c862

15

CruiaBbl METAILIOB.
DIIEKTPOXUMUYECKUIA
P HANPSIKEHU N
METaJJIOB

16

XHWMHUYECKHUE CBOMCTBA
Ba)KHEUIIIMX METAJIOB
(HaTpwii, KaIui,
KaJIbLIMM, MarHum,
ATFOMHUHHN) U UX
COCTMHCHUI

https://lesson.academy-
content.myschool.edu.ru/lesson/
e7ft8162-0d4d-4018-b9f7-
422¢3e710750

17

XUAMUYECKUE CBOMCTBA
XpoMa, MEJI1 U UX
COeTUHEHUN

18

XUMHUYECKHUE CBOIMCTBA
IIMHKA, JKeJie3a M X
COEIMHEHUN

19

[TpakTrueckas pabora

https://lesson.academy-




No 2. "Pemenue
AKCTIEPUMEHTATBHBIX
3a7a4 10 TeMe
«MeTamiei»"

content.myschool.edu.ru/lesson/
6545ec44-34¢5-4316-826b-
a648d7do6fef7

20

Hemerannel, ux
MIOJIOYKEHUE B
[Tepuonuueckon
CUCTEME XUMUUYECKUX
anemenToB /1. .
MeuneneeBa u
0COOEHHOCTHU CTPOEHUS
aTOMOB

https://lesson.academy-
content.myschool.edu.ru/lesson/
2390b83e-a935-4c96-bd3a-
25f26d9¢1139

21

DuU3nYECKUE CBOMCTBA
HEMETAJJIOB.
Annorponus
HEMETaJIJIOB (Ha
npuMepe KUCIopoa,
cepsl, hochopa u
yIIeposa)

https://lesson.academy-
content.myschool.edu.ru/lesson/
ctb70c37-2784-4c66-be05-
b0966dffb673

22

XUMUYECKUE CBOMCTBA
raJior€HOB, CEPHI U UX
COeTUHEHUN

23

XUMHUYECKHUE CBOIMICTBA
azoTta, pocodpa u ux
COEIMHEHUN

24

XUMHUYECKUE CBOMCTBA
yIJIepojia, KpEMHHUS U UX
COeTMHEHUN

25

[Ipumenenue
BaXXHEUIIINX HEMETAJLIOB
U UX COCTMHEHUH

26

O06o006mIcHNE H
CHCTEeMAaTHu3alus 3HaHUU
o treme «HemeTamibmy.
Breraucnenus mno
YPaBHECHUSAM
XUMUYECKUX PEAKIU U
TEPMOXUMHUYECKHUE
pacu€Thl




[IpakTuyeckas pabora
Ne 3. «Pemenne

27 AKCIEPUMEHTAIBHBIX
3a]1a4 1o TeMe
"Hemeramnbr"»

https://lesson.academy-
content.myschool.edu.ru/lesson/
7c19b0ba-7815-4db3-8614-
d0ac5b740b3b

KonrtponpHas pabora 1o
28 TemMaM «MeTaibDy U
«HemeTauieny

Heoprannueckue n
OpPraHUYECKHE KHCIIOTHI.
29 Heopranuueckue u
OpraHu4ecKHe
OCHOBaHHS

https://lesson.academy-
content.myschool.edu.ru/lesson/
35¢2be59-f1¢6-46¢6-910c-
46a0576d6924

AmMdoTtepHbie
HEOPraHUYeCKue u
OpraHUYECKHE

30 COCJTMHCHHSL.
I'eneTnueckas cBsA3b
HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB

https://lesson.academy-
content.myschool.edu.ru/lesson/
46b429¢4-931c-43fb-a2ba-
be9eObbeddef

Ponbs xumuu B
o0ecIeYyeHN N
31 AKOJIOTHYECKOM,
SHEPreTUYECKON U
MHIIEBON OS30MMacHOCTH,

Pa3sBUTUN MCAUTTUHDBI

[IpencraBnenus 00
OOIINX HAYYHBIX
[IPUHLIATIAX

32 P
MPOMBIIICHHOTO
MOJIYYCHHS BaKHEHIINX

BEIIICCTB

1 Yenosek B Mupe
BEILECTB U MaTEPUAJIOB

XUMHS U 300POBbE
JeJIoBeKa

34

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 10 xnacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3aarensctBo «IIpocBenienne»
» Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,

AxmonepHoe o6miectBo «M3narensctBo «lIpocBemenne
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