MpunoxeHwue
k OOIN HOO MAQY «HwxHeapemasaHckass COLU»
Mpukas Ne222 ot 31.08.2023 r

PABOYASA NMPOrPAMMA YYEBHOI'O NMPEOMETA
«Xnmus» (6a3oBbIN YPOBEHDb)

CpenHee ob6Lwee obpaszoBaHue



NMosicHMTenbHana 3anucka

Paboyasa nporpamma no XxumMmMm Ha YpOBHE cpeaHero obuiero obpasoBaHus
pa3pabotaHa Ha ocHoBe ®PegepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «06
obpasoBaHnn B Poccunckon ®epepaumm», TpeboBaHuM K pesynbTaTtaM OCBOEHUS
OCHOBHOW  oOpasoBaTenbHOM  MporpaMMmbl  cpegHero  obuwero  obpasoBaHug,
npeacTtaBneHHolx B ®PegepanbHOM rocyaapCTBEHHOM obOpasoBaTefnibHOM CTaHgapTe
cpegHero obuwero obpasoBaHuda, ¢ y4étom «KoHuenuum npenogaBaHus Yy4eBHOro
npegMmeta «Xumusa» B obpasoBaTenbHbIX oOpraHmsauusx Poccuinickon depepaumn,
peanuayrLmnx oCHoBHble 0bLieobpasoBaTenbHble NPOrpamMMbl» M OCHOBHbLIX MOSIOXEHWN
denepansbHOM NporpaMmmbl BOCNUTAHUS.

OcHoBy noaxofoB K pa3paboTke MporpaMmmbl MO XMMUK, K onpegeneHuo obLuen
cTpatermn obyyeHus, BOCMUTaAHUA W pasBUTUA, obydarolmxca cpencrsamym y4yebHoro
npeameta «Xumusay ana 10—11 knaccos Ha 6a30BOM ypoOBHE COCTaBWUM KOHUENTYyarnbHbIe
nonoxeHna ®roC COO o B3anMoobyCnoBMEHHOCTU LEenen, Coaep)KaHus, pe3ynbTaToB
obyyeHuns n TpeboBaHMI K YPOBHIO NOATOTOBKWN BbIMYCKHUKOB.

B cooTBeTCTBMM C [AaHHbIMW MOMOXEHUAMW nporpamMmma no xumum (6a3oBbin
YPOBEHb) Ha YPOBHE cpeaHero obuero obpasoBaHms:

yCcTaHaBnmBaeT obsAsaTtenbHoe (MHBapuMaHTHOE) MNpeaMETHOE codepXaHue,
onpenensieT KoNMYeCcTBEHHbIE N KAYeCTBEHHbIE €ro XapakTEPUCTUKM Ha KaKAOM 3Tane
n3ydeHuss npegmeta, npegycmaTpuBaeT MPUHUMMBI CTPYKTYPUPOBaAHUS COAEpXKaHUs U
pacnpegeneHums ero no Knaccam, OCHOBHbIM pa3genam 1 Temam Kypca;

AAéT npumepHoe pacnpeferneHne y4ebHblXx YacoB MO TeMaTUYeCKMM pasgenam,
pekoMeHayeT NPMMEPHYI0 NOCNeaoBaTENbHOCTb N3YHEHMS OTAENbHbBIX TEM Kypca C y4ETOM
MeXnpeaMeTHbIX U BHYTPUMNPeAMETHbIX CBA3EK, JIOMMKN y4eBHOro npouecca, BO3pacTHbIX
ocobeHHocTen obyyatowmxes 10—-11 knaccos;

[AéT MeToOUYEeCKYlD WHTeprnpeTaumio Lenen wusydeHuss npegmetra Ha YpoBHe
COBPEMEHHbIX MPUOPUTETOB B CUCTEME CpeaHero obuiero obpasoBaHus, cogepxaTenbHon
XapaKTEPUCTUKN MMaHUPYEMbIX pe3ynbTaTOB OCBOEHWUST OCHOBHOW 0O6pasoBaTefibHOM
nporpamMmmbl  cpegHero  obuwero obpasoBaHWss  (JIMYHOCTHbLIX, MeTanpeaMeTHbIX,
NpeaMeTHbIX), OCHOBHbIX BMAOB Yy4ebHO-No3HaBaTenbHOM OeATENbHOCTU Y4YeHuKa Mo
OCBOEHUI0 cofepxaHusa npeameTa. 1o Bcem Ha3aBaHHbIM NO3MLUMSIM B porpaMmmMme no Xmmum
cobniogeHa npeemMcTBEHHOCTb € oeaepanbHon paboyen nporpammMon OCHOBHOMO O6LLEero
obpasoBaHna no xumumn (gns 8-9 knaccos obpasoBaTesfibHbIX OopraHusauun, 6a3oBbin
YPOBEHb )

CtpykTypa cogepxaHma kypcoB — «OpraHuyeckas xumusa» n  «Obwasa wn
HeopraHuyeckas Xxmmus» copMmpoBaHa B NporpaMmme no XMMum Ha OCHOBE CUCTEMHOIO
noaxoda K n3yvyeHuto y4ebHoro matepuana un obycnoBsrneHa NCTopnyeckm 060CHOBaAHHbBIM
pa3BUTUEM 3HAHNIN Ha ONpeaenEHHbIX TEOPETUYECKMX YPOBHSX. TakK, B Kypce opraHn4YecKom
XMMUN  BELLEeCTBa pacCcMaTpuMBalOTCA Ha YPOBHE KIACcCUYECKOW Teopun CTPOEeHUs
OpraHU4yecKnx COeAMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMUYECKUX W SNEKTPOHHbIX
npeacTaBneHnn o ctpoeHun BewecTtB. CBedeHns o6 m3yvaemblx B Kypce BeLLecTBax
JalTca B pasBUTUM — OT YrNeBOoAOPOAOB [0 CrOXHbIX OGUONMOrMYecKn akTUBHbIX
coeavHeHun. B Kypce opraHuMyeckon XumMum nony4varoT pasBuTMe chopMMpoBaHHblE Ha
YpOBHE OCHOBHOro 06uero obpasoBaHms nepBoHavanbHble NpeacTaBNeHNA O XMMNYECKOM
CBSA3N, KNnaccumKaLMOHHbIX NPU3HaKax BeLLecTB, 3aBUCUMOCTM CBOMCTB BELLECTB OT UX
CTPOEHUS, O XMMUYECKON peakLnn.

EovHaa cuctema 3HaHMA O BaXXHEMWWX BELLECTBax, WX COCTaBe, CTPOEHMM,
CBOMCTBAX W TMNPUMEHEHUN, a TaKkKe O XUMUYECKMX peakuusix, WX CYLUHOCTU W
3aKOHOMEPHOCTAX NpoTekaHust gononHsietca B Kypcax 10 m 11 knaccoB anemeHTamu
cogepXaHusi, UMEKLWUMM KyTbTyPOSiIOrMYECKUA U MNPUKNagHOW xapaktep. 3T 3HaHWUS
CnocobCTBYIOT MOHMMaHMIO B3aMMOCBS3N XUMUKN C OPYTMMU HayKamMu, PackpbiBalOT €€ porb
B NO3HaBaTENbHOW U NPaKTUYECKOWN OEATENbHOCTU YeroBeka, CrnocoOCTBYOT BOCMUTAHNIO



YBa)KEHMS K NpoLeccy TBOpYeCTBa B 0611acTn TeOpmn U NPaKTUYECKNX NPUNOKEHNI XUMUW,
NMOMOratT BbINMYCKHUKY OpPUEHTUPOBATbCA B OOLLECTBEHHO W JIMYHOCTHO 3HAYUMBbIX
npobnemax, CBA3aHHbIX C XMMUEN, KPUTUYECKM OCMbICNINBATbL MHGOPMaLUMIO U MPUMEHSTb
€€ [Ona MOMOSIHEHUS 3HaHUW, pPEeLUEeHUs WHTEeNneKTyanbHbIX W 3KCNepUMEHTarbHbIX
nccnegoBaTenbCkmx 3agad. B uenom cogepxaHve yyebHoro npegmeTta « XmMusa» SaHHOro
YPOBHS n3ydeHns OpPUEHTUPOBaAHO Ha dhopmupoBaHme
y o6y4yatoLmMxcsa MMpOBO33PEHYECKOM OCHOBbI A4S MOHUMaHUSA OUNOCOGCKMX Naen, Takmx
KaK: MaTepuaribHOe eAMHCTBO HEOPraHNYEeCKOro N OpraHMyYeckoro Mmpa, obycrioBfieHHOCTb
CBOMCTB BELLECTB UX COCTABOM M CTPOEHMEM, NO3HABAEMOCTb NPUPOOHbLIX SABIIEHUA NYTEM
9KCNEepUMEHTa U peLleHnsa NpoTMBOPEYUA Mexay HOBbIMU hakTaMn U TeopeTUYeCKUMU
npeanocbifikamn, 0CO3HaHWE PO XMMUW B PELLEHUM IKOSNOMMYECKMX Npobriem, a Takke
npobnem cbepexeHns aHepreTU4eCcKUxX pecypcoB, Cbipbs, CO3AaHNSA HOBbIX TEXHOMOMMI U
MaTepuanos.

O6wasn xapakrepucTuka yueoHoro npegmeta «XumMumsa»

Xumunyeckoe obpasoBaHue, NonyvyaeMoe BbiNyCKHUKaMU CpeHEeN LIKOMbI, SBNSeTCs
HEeoOTbeMNEMON 4acTbldo uXx obpasoBaHHOCTU. OHO CRyXWUT 3aBepLlUaloWMM 3Tarnom
peanusauun Ha COOTBETCTBYIOLLEM eMy 6HA30BOM YPOBHE KINOYEBbLIX LEHHOCTEN, MPUCYLLINX
LeNIOCTHOM CUCTEME XMMMUYECKOro obpas3oBaHMs. OTU LIEHHOCTM KacakwTCa MO3HaHuS
3aKOHOB NpuUpoabl, GOPMUPOBaAHUA MUPOBO33PEHUS 1 0OLLEN KyNbTypbl YENOBEKA, a TakKe
aKonornyeckn o6OCHOBAHHOrO OTHOLLEHMSI K CBOEMY 340pPOBbIO U MPUPOLHOM cpefe.
Peanunsyetca xummyeckoe obpasoBaHme obyyarolMxcs Ha YpoBHE cpepgHero obuiero
obpasoBaHunsa cpeactBamu yvyebHoro npegmeta «Xvmusiy, COAEpPXaHWe U MOCTPOEeHMEe
KOTOpPOro onpefesieHbl B nporpammMe no XMMunM C y4ETOM Cneundukn Haykm Xmmuun, eé
3Ha4YeHWs1 B NO3HAHWUM NMPUPOAblI U B MaTepuanbHOM Xn3Hu obLecTBa, a Takke C Y4ETOM
obWwmnx uenen n NPUHLMMNOB, XapakTepU3ylLIMX COBPEMEHHOE COCTOSHWE CUCTEMbI
cpegHero obuwero obpasoBaHus B Poccurckon ®Pepepauuun. Tak, Hanpumep, npwu
dopMMpOBaHUN codepXkaHus npeameTa «XUMusi»y yYTeHbl Crneayloline MONoXeHNs o
cneumduke N 3Ha4YeHNUN HayKn XMmMun.

XvMna Kak 9nemMeHT CUCTEeMbl €CTECTBEHHbIX HayK urpaetr ocobyi ponb B
COBPEMEHHOM UMBUNM3ALUMN, B CO34aHUMM HOBOM 6a3bl mMaTtepuanbHoM KynbTypbl. OHa
BHOCWUT CBOW BKNnapg B (hOpMMpPOBaHUE paunoHanbHOrO HayYHOro MbILMEHUS, B CO3aHne
LLleNoCTHOro npeacTaBneHns 06 okpyXxatLem MMpe Kak O eANHCTBE NpMpoabl U YerioBeka,
KoTopoe OpMUPYETCHS B XUMUM Ha OCHOBE MOHMMaHWUS BELLECTBEHHOro CcocTaBa
OKpY>KatoLwero Mmpa, 0Co3HaHUs B3aMMOCBSA3M MEXAY CTPOEHMEM BELLECTB, X CBOMCTBaMU
1N BO3MOXHbIMW 0651aCTAMU NMPUMEHEHMS.

TecHo B3aMMoOOenCcTBys C OPYrMMWM €CTECTBEHHbIMWM Haykamu, XMMUsi cTana
HEeOTbeMMNEMON YaCTb0 MUPOBOM KyNbTypbl, HEOBXOAMMbBIM YCIOBMEM YCMELUHOro Tpyaa U
XMU3HM Kaxkgoro udneHa obuiectBa. CoBpeMeHHast XMMUSA Kak Hayka co3upaTtenbHas, Kak
HayKa BbICOKMX TEXHONOIMI HanpasrieHa Ha pelweHune rnobanbHbiX Npobnem yCcTon4mMBoro
pasBMTMS 4ernoBeyecTBa — CbIPbEBOW, 3JHEPreTU4ecKoW, MULEBOW, 3KONOrMYECKOM
6e30nacHOCTM 1 OXpaHbl 300POBbS.

B cootBeTcTBUM C 0OLLMMUM LlensiMy 1 NpuHUMnamMu cpeaHero obuiero obpasoBaHus
cogepxaHne npegmeta «Xumua» (10-11 knaccobl, 6a30Bbli  YPOBEHb U3YyYEHUS)
OPVEHTUPOBAHO MPEMMYLLECTBEHHO Ha OOLLEKYNbTYPHYIO MNOArOTOBKY OOy4YatoLmxcs,
HeobxoouMMyld UM ANa  BblpabOTKM  MUPOBO33PEHYECKMX OPWUEHTUPOB, YCMELLUHOMO
BKITIOYEHUS B XXM3Hb COLMYMa, NPOOOINKEHMS obOpas3oBaHusi B pasnuyHbIX 0bnacTsax, He
CBSI3aHHbIX HEMNOCPEACTBEHHO C XUMMUEN.

CocTtaBnsaowmmn npegmeTa «XumMmumsi» sBnatoTca 6asoBble Kypcbl — « OpraHmyeckas
xumusay n «Oblas U HeopraHM4yeckasi XMMUsI», OCHOBHbIM KOMMOHEHTOM CcoAepXaHus
KOTOPbIX ABMNSAKTCA OCHOBbLI 6a30BOM HayKK: CUCTEMA 3HAHUIA NO HEOPraHMYECKON XMMUK (C



BKIMOYEHNEM 3HAHMN M3 OOLLEN XMMMUM) U OpraHnYeckon xumumm. PopmMmpoBaHnEe OaHHOWN
CUCTEMbl 3HaAHUW NMpPU U3y4YeHUM npegmeTa obecnevmBaeT BO3MOXHOCTb PacCMOTPEHUs
BCEro MHoroobpasusi BelecTB Ha OCHOBE 00X MOHATUI, 3aKOHOB U TEOPUIA XUMUN.

Llenb nsyyeHus yyebHoro npeameta « XuMusi»

Llensmn mnsyyeHust xummm no nporpamMmamM cpegHero obuiero obpasoBaHus
ABNAOTCS:

- agantaums obyyalwLlMXca K YCMOBMSAM OUHAMUYHO pa3BMBAIOLLIErocs Mupa,
POpMUpPOBaHNE WHTENNEKTyanbHO Pas3BUTOM JIMYHOCTWU, FOTOBOM K cCamMoobpa3oBaHuio,
COTPYOHUYECTBY, CAMOCTOATENbHOMY MPUHATMIO FPAMOTHbIX PELIEHUN B KOHKPETHbIX
XM3HEHHbIX CUTYaUMAX, CBA3AHHbIX C BELWECTBAMU U UX NMPUMEHEHNEM;

- hopmmpoBaHMe y oby4daroLMXCA KNHOYEBbIX HABBLIKOB (KMOYEBBLIX KOMMNETEHLMN),
NMELNX YHUBEpPCanbHOE 3HayYeHue ONs PasfuyHbIX BUOOB OEATENbHOCTU: peLLeHus
npobnem, noncka, aHanmaa n o6paboTkm nHpopmaummn, HeobxoauMbIX 4NA NPUodBpeTeHUs
onbiTa AeATENbHOCTN, KOTopasi 3aHMMaeT BaXHOE MECTO B MO3HAHUM XMMUU, a Takke s
OLEHKM C MO3NLMA IKOMOrMYeckom Oe30nacHOCTU XxapakTepa BIUSIHUSA BELLECTB U
XMMUYECKNX NPOLIECCOB Ha OPraHn3m YerioBeka u NpUpoaHy cpeay;

- pas3BuMTUE MO3HaBATEllbHbIX MWHTEPECOB, WHTEMMEKTyanbHbIX W TBOPYECKMX
crnocoBbHocTen obyyaroLmMxcsi: CNOCOOBHOCTM CaMOCTOATESbHO NpUobpeTaTb HOBbIE 3HAHUS
MO XMMWUM B COOTBETCTBUM C XM3HEHHBIMU MOTPEBHOCTSIMM, MCNONBb30BaTb COBPEMEHHbIE
NHPOPMALMOHHbBIE TEXHOMOMMM AN Noucka M aHanmsa y4ebHOM M Hay4HO-NonynsipHON
NHOPMALN XMMUYECKOTO CoAEPKaHMS;

- hopmupoBaHne n pasBuTME Yy OOYyYalOLWIMXCS acCOLMaTMBHOIO WM JIOrMYECKOro
MbILLNIEHNS, HabnaaTenbHOCTN, COOPAHHOCTM, akKKypaTHOCTW, KOTOpble OCOBEHHO
HeobXxoQuMMbl, B YacCTHOCTW, MNpPWU NNAHUPOBAHMM U NPOBEOAEHUM  XUMUYECKOro
9KCMEPUMEHTA;

- BOCnuTaHue y oby4vatomxcsa yoexxaéHHOCTU B r'yMaHUCTUYECKOM HanpaBneHHOCTH
XMW, €€ BaXHOW ponmM B peweHun rnobanbHbix npobnem paumoHanbHOro
NPMPOAONOSb30BaHNS, NONOSTHEHUSA AHEPreTUYECKMUX PECYPCOB U COXPaHEHUSI NPUPOLHOMO
paBHOBECKS, OCO3HaHWUS HEOOXOAMMOCTM GEpexXHOro OTHOLUEHMSI K MPUPOAE U CBOEMY
3[0pOBbIO, a Takke NpuobpeTeHns onbiTa MCMONb30BAHUA MOMYYEHHbIX 3HAHUM ONS
NPUHATUS TPAMOTHBIX PELLUEHUIA B CUTYaLMSAX, CBA3AHHBIX C XMMUYECKUMUN SABMEHUAMMN.

MecTo yuyebHOro npegmerta B y4e6HOM nnaHe

B cootBeTcTBUM ¢ DITOC COO yyebHbi npegmeT « Xnmus» 6a3oBoOro ypoBHsi BXOAUT
B COCTaB npegMeTHOM obnactm «ECTeCTBEHHO-HayyHble npegMeTbl» U SBnseTcs
o6sa3aTenbHbIM ANs U3y4YeHUs.

CopepxaHue y4yebHOro npegmetra «Xumusiy, NpeacTaBNeHHOE B HACTOsLLEN
paboyen nporpamme, cootBeTcTeyer ®FOC COO, ®OOIN COO. YyebHbiM nnaHoOM Ha
n3yvyeHue xummm oteoamTca 68 yacos: B 10 knacce — 34 vaca (1 4yac B Hegento), B 11 knacce
- 34 yaca (1 4yac B Hegenw).

CopepxaHue yyebHoro npeameta « XUMUSA»
10 knacc

TeopeTnyeckme oCHOBbI OpraHM4eckom xmmmm (3 4.)

MpeameT OpraHMYecKoM XMMWUW: €€ BO3HWKHOBEHME, pa3BUTME WU 3HAYEHWEe B
NONy4YeHn HOBbIX BELLECTB U MaTepmanoB. Teopus CTPOEHUSI OpPraHUYECKUX CoOeaUHEHUN
A.M. bytnepoBa, €€ OCHOBHble nonoxeHusi. CTpPyKTypHble OpPMynbl OpraHN4eckmx
BewecTB. [omonorus, nsomepus. Xummyeckas CBA3b B OPraHMYeCKUX COEOUHEHUAX —



OAWHAapHbIE U KpaTHble CBA3N.

[MpenctaBneHne o0 Knaccuukaumm opraHudeckux BewlecTB. HomeHknaTypa
OopraHnyecknx coefuvHeHWn (cuctemMaTtmyeckasi) U TpuBMalribHble Ha3BaHUS BaXXKHEWLINX
npeacraBUTENEN KIacCoB OPraHUYeCKMX BELLLECTB.

OKcnepuMeHTarnbHble  MeTOoAbl  U3yYeHWa BewecTtB W WX  NpeBpalLeHun:
O3HakoMneHne ¢ obpasuamm OopraHMYecKMx BeLecTB M MaTepuanamm Ha MX OCHOBeE,
MOLENMPOBaHME  MOJSIEKYNT OpraHM4yeckMx BellecTs, HabnwogeHne wn  onucaHue
AEMOHCTPALMOHHBIX OMbITOB MO MpeBpaLLEHN0 OpraHNYeCcKMX BELLECTB MpWU HarpeBaHun
(nnaeneHue, obyrnnBaHne n ropeHune).

Yrnesopopoabi (13 4.)

ArnkaHbl: cocTaB U CTpoeHue, romonornyecknn pag. MetaH n ataH — npocrenwne
npeacTaBUTENU arnkaHoB: (PU3NYecKne N XMmmyeckme CBOMCTBA (peakumn 3aMeLLeHns u
ropeHust), HaxoXxaeHue B Nnpupoae, nosnyydeHne n npuMeHeHue.

ArnKeHbl: COCTaB M CTpPOEHWe, TFOMONOrMYecKUn psga. OTUNEH W MponuneH —
npocTenme npeacTaBUTENM arnkeHoB: (hU3NYecKne N XMMMYeckme CBOWCTBa (peakuuu
rmaopupoBaHus, ranioreHMpoBaHnNg, rmapartauumn, OKUCIIEHNS U NoNMMepusauum), nonyveHne
N NPUMEHEHNE.

AnkagueHbl: 6ytagmen-1,3 wun MeTunbytagueH-1,3: CTpoeHue, BaxHeuuve
XMMUYeCcKne CBONCTBa (peakums nonumepusauun). MNMonydeHne CMHTETUYECKOrO Kayyyka u
PE3UHBbI.

AnKWHbI: cocTaB M OCOBEHHOCTM CTPOEHUHA, rOMOSIOrMYecknn psa. AueTuneH —
NpoCcTeNLLIMA NpeacTaBuTeNb arkMHOB: COCTaB, CTpPoeHue, (pusndeckne u XumMmyeckue
CBOWNCTBaA (peakuun ruapupoBaHuUs, ranoreHMpoBaHns, rmgpatauumn, ropeHns), nosiyvyeHune
N NPUMEHEHNE.

ApeHbl. beH3on: cocTas, CTpoeHue, hmnandeckne n XuMmn4eckne CBoMCTBa (peakuum
ranoreHMpoBaHUs U HUTPOBaHUS), NOSTyYeHNe 1 NpUMeHeHne. Toslyorn: cocmas, CmpoeHue,
gusuyeckue U xumudyeckue ceolicmea (peaKyuu 2ario2eHupo8aHusi U HUMPOBaHUs),
rnosiydeHUe U fpuMeHeHue. TOKCUMYHOCTb apeHoB. [eHeTudeckass CBA3b MexXay
yrneBogopoAamu, NpuHaanexawmnmMm K pasnnyHbiM Krnaccam.

MpupogHble UCTOYHWUKWM yrieBoaopoaoB. MpupogHbid ra3 U NonyTHble HeTAHbIE
rasbl. HedpTb 1 €€ npoucxoxaeHne. Cnocobbl nepepaboTkn HedTU: NeperoHka, KPEKUHK
(TepMuyeckuit, KatanuTuyeckun), numponua. [lpoaykTbl nepepaboTkn HedpTn, unx
NPYMEHEHNE B MPOMBILLIIEHHOCTU U B BbITY. KaMeHHbIN yronb 1 NpoayKTbl ero nepepaboTku.

OKCcnepuMeHTarnbHble  MeTOoAbl  M3YyYeHWd BewecTtB W WX  NpeBpaLLeHUn:
O3HaKomsieHne ¢ obpasuamu nnacTMace, KayydyykoB U pes3uHbl, Konnekumn «HedTb» u
«Yronb», MOAENUPOBaHME MOSEKyn  YrneBogopodoB W ranoreHonpou3BOAHbIX,
npoBeAeHne NpakTu4eckon paboTbl: NONy4YeHne aTUNeHa n n3yyeHme ero CBOMCTB.

PacuéTtHble 3agaun.

BbluncneHns no ypaBHEHMIO XMMWYECKOW peakumm (maccbl, 00bEMa, KonmyecTBa
MCXOOHOro BELLECTBa Uy NPOAyKTa peakuun no U3BeCTHbIM Macce, 00bEMY, KONMYECTBY
OLHOr0 N3 UCXOOHbIX BELLECTB MY MPOAYKTOB peakuun).

Kucnopoacopepxawme opraHmyeckme coeguHeHms (13 4.)

MpenenbHble ogHOaTOMHble cnMpThl. MeTaHon u 3TaHON: CTPOeHne, nU3nYecKne U
XMMUYECKME CBOWCTBa (peakuMm C akTUBHbIMW MeTanfamu, ranoreHoBogopoLaMMU,
ropeHue), npumeHeHne. BopopoaHble CBA3M Mexay Monekynamu cnuptoB. [encteue
MeTaHomna 1 3TaHosa Ha OpraHn3m YerioBeka.

MHoroaToMHble CNUPTbl. ATUNEHIMUKONb U TAULEPUH: CTPOeHue, usnmyeckme u
XUMUYECKNE CBOWCTBA (B3aMMOOENCTBME CO LIENOYHbIMM MeTannamu, KadvyecTBeHHasi
peakumsi Ha MHOroaTOMHble CnupThbl). [lecTBMEe Ha opraHuM3m dernoBeka. [lpumeHeHue
rMULEepUHa U 3TUNEHITINKONS.



deHon: cTpoeHne Monekynbl, PU3nyeckme n XMMmM4yeckne CBOMCTBA. TOKCUYHOCTb
deHona. lNpumeHeHne deHona.

Anbaernabl U kemoxbl. Popmanbaerva, auetanbgerns: CTpoeHune, dusndeckme u
XMMUYECKNe CBOMCTBA (peakunm OKUCNEHUS U BOCCTAHOBIEHUS, KAYECTBEHHbIE peakuun),
nosly4eHme n NnpuMeHeHue.

AuemoH: cmpoeHue, ¢husudeckue U xumudeckue ceolcmea (peakuyuu OKUCIIeHUs U
80ccmaHo8s1eHuUsl), NnosydeHue U npuMeHeHue.

OpHoocHOBHbIE NpefenbHble KapboHoBble KUCIOTbl. MypaBbuMHas W yKCycHas
KMCNOTbI: CTPOEHME, (PU3NYECKMe N XMMUYECKNE CBOMCTBA (CBOMCTBA, o6Lmne ansa knacca
KUCNOT, peakuus atepudumkauumn), nonyyeHne n npumeHeHme. CteapmHoBas U onenHoBas
KACNOTbl KakK NpeacTaBUTENU BbICLUMX KapOOHOBbIX KMCAOT. Mbina kak conm BbICLUMX
KapOOHOBbLIX KMCIOT, X MOtoLLIee AenCTBUE.

CnoxHble 3dupbl Kak npou3BoAHble KapOOHOBbIX KUCMOT. [MAPONN3 CROXHbIX
adupos. XKupsbl. 'mgponus xupos. NpumeHeHne Xupos. bruonornyeckasa ponb XUPOB.

YrneBoapl: coctaB, Kraccudukaums yrnesogos (MOHO-, OM- U nonucaxapuvabl).
Mioko3a — NPOCTENLLMIA MOHOCaxapua: 0COBEHHOCTN CTPOEHUS MONEKYbl, Pusndeckue n
XUMMYeckne cBoncTea (B3anmogenctame ¢ rugpokcmgom megu(ll), okmcneHme ammmayHbIM
pacTBopoMm okcuaga cepebpa(l), BoccTtaHoBneHne, BGpoOXeHME [NIOKO3bl), HaXOXAEHNE B
npupoae, npuMeHeHune, buonorundeckas posb. PoToCUHTES. DPyKTO3a KaK N30MeP MMHOKO3bI.

Kpaxman u uennionosa kak npupogHble nonumepbl. CTpoeHue kpaxmana wu
uennonosbl. dusndeckne U XMMmMYeckme CBOWCTBa Kpaxmana (rMaponivs, kavyecTBeHHast
peakuusi ¢ N1ogoMm).

JKcnepuMeHTarbHble MeTOAbl U3YYEeHUS BEeLEeCTB U UX NpeBpaLleHuii: NpoBeaeHune,
HabnogeHne n onnucaHne OeMOHCTPALMOHHBIX OMbITOB: rOpeHne CNUpTOB, KAYeCTBEHHbIE
peakuum ogHOATOMHbIX CMUPTOB (OKMUCIeHne aTaHona okcugom meau(ll)), MHoroaTtoMHbIX
CNMPTOB B3aMmoAencTeBne rnuuepuHa ¢ rmgpokengom megu(ll)), anbaerngos (okncneHme
aMMuayHbIM pacTBopoMm okcupa cepebpa(l) u rmgpokcugom meau(ll), Bzanmogencreme
Kpaxmana ¢ nogom), npoBedeHNe NpakTUYeCcKoM paboTbl: CBOMCTBA pacTBopa YKCYCHOW
KNCOThI.

PacyéTtHble 3agaun.

BbluncrneHns no ypaBHEHMIO XMMWYECKOW peakumm (maccbl, o0bEMa, KonmyecTBa
MCXOAHOro BELLEeCTBa UM NpoaykTa peakuun no U3BeCTHbIM Macce, 00bLEMY, KONMYECTBY
OAHOr0 N3 UCXOOHbIX BELLECTB UM NMPOAYKTOB peakuum).

A3oTcopaepxalume opraHnyeckme coeamHeHus (3 4.)

AMUHbI. MemunamuH u aHUNUH: cocmas, cmpoeHue, u3udyeckue U XUMuyecKue
ceolicmea (eopeHue, e3aumodelicmeaue ¢ 8000l U Kucriomamu,).

AMWHOKMCIIOTBI Kak amM@OTEPHbIE OpraHudeckne coeguHeHus. dPusndeckme un
XMMUYECKNe CBOWCTBA aMMHOKUCHOT (Ha npumepe rnvumHa). buonoruyeckoe 3HadeHue
amuHokucnot. MNentnapl.

Bernku kak npupoaHble BLICOKOMOSIEKYNSAPHbIE coeanHeHus. MNepBuyHas, BTopuyHas
N TpeTMYHaga CTpykTypa 6enkoB. Xnmudeckne cBomcTea 6enkoB: rmaponus, geHaTypaums,
KayecCTBEeHHble peakuun Ha 6enku.

OKcnepuMeHTanbHble MeTOAbl N3y4YEeHMS BELLECTB U UX NpeBpaLLeHnii: HabnoaeHne
N onucaHne AeMOHCTPaLMOHHBIX OMNbITOB: AeHaTypaunsa 6enkoB Npu HarpeBaHuu, LBETHbIE
peakuum 6enkos.

BbicokomonekynsipHblie coeguHeHus (2 4.)

OCHOBHblIE MOHATUSE  XUMUW  BbICOKOMOMEKYNSIPHbIX ~ COEOUHEHUIA:  MOHOMEP,
nonuMmMmep, CTPYKTypHOEe 3BEHO, CTeNeHb NonMMepusauun, CpeaHsas MonekynsapHas macca.
OcHOBHble MeToAbl CUMHTE3a BbICOKOMOMEKYMNSAPHbIX COEAUHEHMN — MONMMepU3auus u
NONMKOHAEeHcaums.



lNnacmmaccs! (nonuamurneH, MoAunNPONUAEeH, MOAUSUHUXIOPUO, MOIUCMUPOIT).
HamypanbHbili u cuHmemuyeckue Kaydyku (bymadueHo8bil, X/10porpeHosbll U
U30rpeHosbIl). BornokHa: HamyparsbHble (XI0MOK, Wepcmb, WESK), UCKYyCCMEEHHbIEe
(auemamHoe 80JI0KHO, 8UCKO3a), CUHMemuyeckue (KarpoH U siaecaH).

OKCcnepuMeHTanbHble  MeToabl  M3YYeHUs BewecTB M UX  NpeBpaLLEeHUi:
O3HaKomIieHue ¢ obpasuamm NPMPOAHLIX U MCKYCCTBEHHbIX BONTOKOH, MacTMace, Kay4yKoB.

11 knacc

TeopeTtnyeckme ocHoBbl xumum (13 4.)

Xymunyeckmi anemeHT. AToM. Agpo aToma, M30TomMbl. INEKTpoHHas oboriouyka.
OHepreTMyeckne YpOBHW, MOAYPOBHU. ATOMHble opbuTtanu, s-, p-, d- 9nemeHTHl.
OcobeHHOCTU pacnpeneneHns anekTpoHoB No opbutansam B aToMax 3N1EMEHTOB NepPBbIX
YeTbIPEX NepmnoaoB. DNEKTPOHHAs KOHGUrypaums aToMoB.

Mepuogunyecknn 3akoH wn [lepuoguyeckas cucTemMa XUMWUYECKUX ISIEMEHTOB
O.WN. Mengeneesa. CBsA3b nepuoanyveckoro 3akoHa U [lepuognyeckon cuctembl
xumMmmndeckmnx anemeHtos .M. MeHgoeneeBa ¢ coBpeMeHHOW TeOpuen CTPOEHUS aTOMOB.
3aKOHOMEPHOCTU W3MEHEHUSI CBOWCTB XMMWYECKMX 3fieMeHTOB W obpasyeMbiX UMK
MPOCTbIX M CAOXHbIX BELLECTB MO rpynnam v nepuogam. 3Ha4yeHne nepmoanyeckoro 3akoHa
B pasBUTUN HaYKW.

CTpoeHue BewiecTBa. Xummnyeckasa cBsadb. Buabl XuMmmnyeckon cBssu (KoBaneHTHas
HenonapHass M MondpHasa, WOHHas, MeTtannuyeckad). MexaHusambl 0b6pa3oBaHus
KOBaneHTHOM XUMUYECKOW CBA3N (OOMEHHbIN U OOHOPHO-aKUEeNTOpHbIN). BopoopoaHas
cBA3b. BaneHTHoCTb. OnekTpooTpuuaTenbHoCTb. CTeneHb OkUcreHus. VIOHbI: KaTUOHbI K
aHWOHBI.

BewectBa MONeKynapHOro U HEeMONEKYNsIPHOrO CTPOEeHUsi. 3aKOH MOCTOSHCTBA
coCTaBa BeLllecTBa. TuMbl KPUCTaNIMYECKMX PELLETOK. 3aBUCMMOCTb CBOMCTBA BELLECTB OT
TMNa KpUCTannM4yeckon peLuéTku.

lMoHATME 0 ancnepcHbIx cuctemax. ICTUHHbIE 1 KonnouaHble pacTteopbl. MaccoBas
A0S BewecTBa B pacTBope.

Knaccudgumkaumns HeopraHuM4eckux coeauHeHnin. HomeHknaTypa HeopraHuyeckmx
BellecTB. [eHeTn4eckasa CBA3b HEOPraHNYEeCKNX BELLECTB, NpUHaaexalmx K pasnmyHbiM
Knaccam.

Knaccugumkaumna XMMMYecknx peakumin B HEOpraHMYeckom U OpraHN4eckomn XMMUN.
3aKoH COXpaHeHUsi MacCbl BELeCTB, 3aKOH COXPaHEHWUs U MpeBpalleHUst SHeprun npu
XUMUNYECKNX peaKLnsaXx.

CKOpoCTb peakuun, eé 3aBUCMMOCTb OT pasnuyHbix ¢aktopoB. ObpaTumble
peakumn. Xvmunyeckoe paBHoBecue. PakTopbl, BAUSKOWMNE HA COCTOSIHUE XUMMWMYECKOrO
paBHoBecwus. [NpunHumn Jle WaTtenbe.

onekTponutudeckaa auccoumaumda. CunbHble u cnabble anektponutbl. Cpefa
BOAHbIX pacTBOPOB BELLECTB: KMUCNad, HenTparnbHas, wenodHas. lNoHsmue o 6000P0OOHOM
nokasamesne (pH) pacmeopa. Peakuun noHHOro obmeHa. [udponu3 Heopa2aHUu4Yeckux u
op2aHU4YecKux seuyecms.

OkncnntTenbHO-BOCCTAHOBUTENbHbIE  peakumn.  [ToHsmue 06  anekmponu3se
pacrinagos u pacmeopos corsed. [NpumeHeHue 3r1eKmponu3sa.

OKcnepuMeHTanbHble  MeToabl  M3Y4YeHUs BewecTB M UX  NpeBpaLleHuit:
AeMOoHcTpauma  Tabnuy  «[lepuogmyeckad  cuctemMa  XMMUYECKUX — 9fIEMEHTOB
O.W. MengeneeBay», u3yyeHue Moenen KpucTanMyeckux peLlleétok, HabrnogeHne wu
OonucaHMe [OEeMOHCTPaUMOHHbLIX W nabopaTopHbIX OMbITOB (pasnoxeHue nepokcuaa
BOOOpPOAA B MPUCYTCTBUM KaTanmsaTopa, onpegeneHue cpenbl pacTBOPOB BELLECTB C
MOMOLLbIO YHMBEPCanbHOr0 WHAWKATOpa, peakumm WoHHOro obmeHa), npoBefeHue



npakTuyeckon pabotbl «BnusHue pasnuuHbix ¢akTOpoB Ha CKOPOCTb XMMUYECKOM
peakummy.

PacuyéTtHble 3agaun.

Pacyétbl No ypaBHEHUAM XMMUYECKMX peakuuin, B TOM 4Yucne TepMOXMMUYECKme
pacyé€Tbl, pacY€Tbl C UCNOMb30BaHMEM MOHATUA «MaccoBasi 0N BeLlecTBay.

HeopraHuyeckasa xumusa (17 4.)

HemeTtannol. lNonoxeHne HemeTtannos B [lepnoanyeckon cucteme XMMUYECKUX
anemenToB .M. MenoeneeBa n ocobeHHOCTN CTpoeHusi aToMoB. Pr3nyeckne CBOMCTBA
HemeTannoB. AnnoTponua HemeTannoB (Ha Npumepe Kucnopoda, cepbl, doccopa u
yrnepoga).

XnMnyeckme CBOWCTBA BaXHEWLWWMX HemeTannoB (ranoreHoB, cepbl, asoTa,
docpopa, yrnepoga M KpeMHUs) U UX coefuHeHUn (OKCUMAOB, Kucrnopoacoaepxalumx
KMCNOT, BOAOPOAHbIX COEANHEHUN).

MpmeHeHne BaXXHENLLUNX HEMETAIOB N NX COeQMHEHUN.

Metannbl. [lonoxeHne w™eTannos B [lepuoguMyeckon cucteme XMMUYECKUX
anemeHToB .. MeHaeneeBa. OCODEHHOCTU CTPOEHMUSI ANEKTPOHHbLIX 060NoOYeK aToMOB
metannoB. OOwme  dwuamyeckme ceouctBa MeTannoB. CnnaBbl  MeTansos.
ONEKTPOXUMUNYECKUI PA HANPSXKEHNN MeTansnos.

XMUYeCKMe CBOWCTBA BaXKHEMWLUMX METannoB (HaTpun, Kanun, Kanbuuin, MarHum,
antoMUHUIA, UUHK, XPOM, Xeneso, MeAb) U UX COeANHEHUN.

O6wwme cnocobbl nonydeHna metannoB. Memarsnypaus. Koppo3us memarnsos.
Cnocobbl 3awumsl 0m KOppo3uu. B TOM Yncne B YacTtu: lNpumeHeHne metannos B 6bITy 1
TEXHUKE.

OKcnepuMeHTanbHble MeTOAbl M3YYEeHUs BELLECTB M UX NPEBPALLEHUN: U3YYEeHUne
konnekumn «MeTtannbl 1 cnnasbly, 06pa3LoOB HEMETANNOB, PELLEHNE IKCMEPUMEHTANbHbIX
3agad, HabnwgeHuMe U onucaHne [OEeMOHCTPAUMOHHBLIX UM nabopaTopHbIX OMbITOB
(B3aMmopgencTene rvgpokcuga anmMuMHUSE € pacTBOpaMM  KUCIIOT U LLENOoYeEn,
Ka4yeCTBEHHbIE peakunn Ha KaTMOHbI MeTasnoB).

PacyéTHble 3agaun.

Pacuyétbl maccbl BewectBa unu obbEMa rasoB MO M3BECTHOMY KONUYECTBY
BELLleCTBa, Macce Unn o6bLEMY OOHOrO M3 y4acTBYHOLUMX B peakuuu BELecTB, pacyeTbl
Maccbl (06bEéma, KonmyecTBa BeLlecTBa) MPOAYKTOB peakuuun, ecrnn OOHO U3 BeLlecTB
NMEET NpUMeCH.

XumMusa v Xn3Hb (4 4.)

Ponb xummn B obGecnedyeHun SKOMOrnMYeckon, ISHEepreTMyeckom wu MnuLLEeBON
6e30nacHOCTU, pasBUTUM MeguumHbl. [TOHATUE O Hay4YHbIX METOAAaX NO3HaHMS BELWECTB U
XUMUYECKNX peakumn.

MpenctaBneHns o6 OOWMX Hay4vHbIX MNPUHLMNAX MPOMbBILLIIEHHOIO MOyYEeHMUs
BaXkKHENLLNX BELLECTB.

Uenosek B MMpe BELLECTB U MaTepuarnos: BaXXHENLLUNE CTPOUTENbHbIE MaTepuarnsl,
KOHCTPYKUMOHHbIE MaTepuarnbl, Kpacku, CTEKIO, KepaMuka, Matepuarbl 45151 9NEKTPOHUKN,
HaHOMaTepwuarbl, OpraHM4YecKne N MMHepanbHble yaobpeHus.

XumMna 1M 300pOBbe  YenoBeKka: npaBuna  WUCMNONb30BaHUA  NEKApPCTBEHHbIX
npenapaTtoB, npasBuna 6Ge30nacHOro WUCMonb30BaHMS npenapatoB ObLITOBOM XMMUM B
NoBCeAHEBHOW XNU3HWU.

Y4yeT paboyen nporpaMmmMmbl BOCNUTaHNUA



dopmrpoBaHue npeacTtaBreHMn O COBPEMEHHbIX Yrpo3ax ANs >XU3HU U 300pOBbS
nogen, B TOM 4ucne B MHpopmaunoHHon cdepe; HaBbliKOB 6e30nmacHOro noBedeHnsa Ha
Aoporax, B 4pesBblyarHbIX CUTyauusix, cogencteme (opMmpoBaHuO Yy oByvaroLmnxcs
ybexxgeHHocTn B HeobxogumocTu Bblbopa 340poBOro obpasa Xu3HW, O Bpeae
ynotpebneHms ankorons u TabakoKypeHWs; OCO3HaHWI0 HeobXOAMMOCTU CcrneaoBaHUS
NpvHUMNY nNpeaBuaeHna nocneacTBuMi cBoero noeefeHusi. CosgaHuwe ycnoBuni Aans
opMMpOBaHNA y 0OYyYalLNXCS YCTAHOBKM Ha CUCTEMAaTMYECKME 3aHATUS PU3NYECKOMN
KyNbTypoOWn M CMOPTOM, MOTOBHOCTU K BbIGOPY MHOMBMAYANbHbIX PEXUMOB ABUraTenbHON
aKTMBHOCTU HA OCHOBE OCO3HaHUSI COOCTBEHHbIX BO3MOXHOCTEW; ANs OCO3HAHHOIro
OTHOLLEHMsI 00yYaroLMXCA K BbIGOPY MHAMBUAYANBbHOIO paLMoHa 300pOBOro NUTaHus; Ans
oBnageHus oby4yarwmmMmnca COBPEMEHHbIMU O340POBUTENbHBIMU TEXHOMOMMSIMAU, B TOM
4YMCIe Ha OCHOBE HaBbIKOB JIMYHOW TUrMEHbl; B Lensx HeaonylweHus ynoTpebneHus
HaApKOTMYECKMX CPenCcTB W MCUXOTPOMHbIX BeELLECTB, MNPOMPUNAKTUKN NHPEKLMOHHBIX
3aboneBaHun. Ycnosus ons opMmnpoBaHus y obyyaroLmxcs cnocobHOCTM NPOTUBOCTOATD
HeraTMBHbIM B OTHOLUEHUM COXPaHEHWS CBOEro MCUXMYECKOro U U3NYECKOro 300pOoBbS
BO3AENCTBUSIM COLManbHOM cpefbl, B TOM 4YuCle 3KCTPEMUCTCKOro, TEpPOPUCTUYECKOTO,
KPMMWHANBHOrO M MHOIO [OEeCTPYKTMBHOro xapaktepa. OcosHaHune oby4varowmmncs
B3aMMOCBSA3M 300POBbS YerioBeKa U 3KONOrMYEeCKOro COCTOSIHUA OKpY>KaloLLen ero cpeapl,
PONN 3KOSIOrMYECKOM KynbTypbl B 06ecnevyeHun NMYHOro U OBLLEeCTBEHHOIO 340pPO0BbS;
yyactme oOyyalomnxca B COBMECTHbIX C pPOAMTENSMU (3aKOHHbIMWU MpeacTaBUTENsIMN)
HeCcoBepLUEHHONETHUX 0ByYatoLLMXCa BUAax 4eaTeNbHOCTU, opraHudyeMblx OpraHusauuven
N POPMUPYIOLLIMX SKOMOMMYECKYHO KYNbTYPY MbILMEHUS U NOBEAEHUS.

MnaHupyeMble pe3ynbTaTbl OCBOEHUA y4e6HOro npegmeta « XuMmsi»
JInyHoCTHbIE pe3ynbTaThbl

JInyHOCTHBbIE pesynbTaTbl OCBOEHUS nNpegmMeTa «XuMusay» SOCTUralTCs B €ANHCTBE
y4ebHON W1 BOCNUTATENbHON [eATENbHOCTU B COOTBETCTBUM C [YMAHUCTUYECKUMM,
COLIMOKYNbTYPHBIMKY, AYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMU W mnaeanamm pPOCCUNCKOro
rpaxgaHckoro obuiecTBa, NpUHATBIMK B O6LLECTBE HOpMaMu M NpaBuraMmyn NoBeneHus,
crnocobCTByOWMMKM  NpoLeccaM  CaMOMNO3HaHWsS, CaMOpas3BUTUS W HPaBCTBEHHOrO
CTaHOBMEHUSA NINYHOCTU OBy4atoLLMXCS.

JInyHOCTHbIE  pe3ynbTaTbl  OCBOEHWA  npeaMeTa  «XUMUsi»  OTpaxarT
C(hbOpMUPOBAHHOCTL  OMbiTa  MO3HaBaTENbHOW W MNpPaKTUYEeCKON  OesTEeNbHOCTU
oby4aromxca no peanusaunn NPUHATLIX B 0OLLecTBe LEHHOCTEN, B TOM YMCIE B YaCTU:

1) rpaxpmaHCKOro BOCNUTaHUs:

OCO3HaHMSA O0OYy4YalLUMUCA CBOUX KOHCTUTYLMOHHBLIX NpaB U 00s3aHHOCTEWN,
yBa)XEHUS K 3aKOHY U NpaBonopsaaKy;

NpeacTaBreHns o0 coumanbHbIX HOpMax U NpaBuax MeXMMUYHOCTHbLIX OTHOLLEHWUIA B
KONneKTuBe;

FTOTOBHOCTM K COBMECTHOW TBOPYECKOW AEeATEeNbHOCTUM MNPU CO3AaHuM Yy4ebHbIX
MPOEKTOB, pPeLleHMN Y4eOHbIX W NO3HaBaTeNbHbIX 3a[ay, BbINONMHEHUN XUMUYECKUX
9KCMEePUMEHTOB;

CNOCOBHOCTN MOHMMAaTb U MPUHMMAaTb MOTMBbLI, HAMEPEHUS!, NMOTUKY U apryMeHThbl
APYrvX Npu aHanmae pasnuyHbliX BUOOB y4eOGHON AeATeNbHOCTY;

2) NaTpuMOTUYECKOro BOCNUTaHUA:



LEHHOCTHOIro OTHOWEHNUA K NCTOPU4YECKOMY N HAy4YHOMY Hacneguko OTEYECTBEHHON
XNUMUN;

yBaXeHunA K npoueccy TBop4ecTtBa B obnactu TEOPUN N NPAKTUYECKOIro rnpnMmeHeHuns
XUMUN, OCO3HAHUNA TOIO, YTO AOCTMXKEHUA HAYKN €CTb pe3yJibTaT AJINTESbHbIX HabnaAeHUN,
KPONOTIIMBbIX 3KCNepuMeHTalribHbIX NMOUCKOB, NMNOCTOAHHOIO Tpyaa y‘-IéHbIX N NMPaKTUKOB,

MHTEepeca n no3HaBaTesibHbIX MOTUBOB B MOJlydeEHUM W Mnocrneaywwem aHanmse
|/|chopmau,vm O nepenoBbiX AOCTUXEHNAX COBpeMeHHOVI OTEYECTBEHHOWN XUMUWN;

3) AyXOBHO-HPABCTBEHHOrO BOCNUTaHUS:

HPaBCTBEHHOIO CO3HAHWUS, 3TUYECKOrO NOBEAEHUS;

CNOCOBHOCTN OUEeHMBATb CUTyauuKn, CBA3A@HHbIE C XUMWUYECKUMMU SIBNEHUSMW, WU
NPUHUMATb OCO3HAHHbIE PELUEHUS, OPUEHTUPYSACb HA MOparibHO-HPABCTBEHHbIE HOPMbI U
LLEHHOCTM!;

rOTOBHOCTM OLEHMBATb CBOE MNoBedeHUEe U MNOCTYMNKN CBOUX TOBapULLEN C NO3ULINN
HPaBCTBEHHbIX U MPaBOBbLIX HOPM U OCO3HAHWE NoCcCNeaCTBUA 3TUX NOCTYIMKOB;

4) ¢hopmupoBaHUA KynbTypbl 340POBbA:

NOHUMaHNA LEHHOCTEN 300pOBOro 1 6esonacHoro obpasa XunsHu, HeobxoaMmMocTun
OTBETCTBEHHOIO OTHOLLEHUSI K COOCTBEHHOMY (PM3MYECKOMY U MCUXNYECKOMY 340POBbLIO;

cobniogeHna npasun  6e3onacHoro obpalleHnsas C  BewectBamuM B ObITy,
NMOBCEAHEBHOM XWU3HM U B TPY4OBOW AEATENBHOCTY;

NMOHNUMaHUSA LIEHHOCTWU MpaBUIl MHOMBWAOYaANbHOMO W KOMMNEKTMBHOro 6e3onacHoro
NOBEAEHMUS B CUTYaUMsIX, YTPOXaloLWMX 300POBbIO U XXN3HU Noaen;

OCO3HaHMSA NOCNeACTBUA W  HenpuaTus BpedHbiX MpuBbldek (ynotpebneHus
arnkorosnsi, HAPKOTMKOB, KYpeHUs);

5) TpyaoBoro BocnutaHus:

KOMMYHVKaTMBHOW KOMMNETEHTHOCTN B y4eOHO-UccneaoBaTenibCKon AeATENbHOCTH,
obLLeCcTBEHHO NOME3HOM, TBOPYECKOM N APYrnX BUOAAX OeATEeNbHOCTY;

YCTAHOBKM Ha aKTUMBHOE Yy4yacTve B peLleHUW MNpakTUYecKUx 3agad couumarnbHOW
HanpasIieHHOCTU (B paMKax CBOEro Kracca, LUKOsbl);

NMHTEepeca K NpakTM4eCcKoMy U3y4eHU0 NPogeccuii pasnmMyHoro poga, B TOM 4ucre
Ha OCHOBE MPUMEHEHUS NPeAMETHbIX 3HAHUN NO XUMUU;

yBaXeHUS K Tpyay, nogam Tpyaa n pesynbtataMm TpyaoBOW AEATENbHOCTY;

rOTOBHOCTM K OCO3HaHHOMY Bbl6OpYy MHOMBUAYaNbHOW TpaekTopum obpasoBaHus,
Oyaywen npodeccnun un peanumsauum COBCTBEHHLIX XWU3HEHHbIX MMaHOB C Y4YETOM
NNYHOCTHbIX MHTEPECOB, CMNOCOOHOCTEN K XMMUKN, MHTEPECOB N NOTPpeBHOCTEN 06LEeCTBa;

6) 3KONOrM4ecKoro BOCNUTaHUA:

9KOMornyeckn LenecoobpasHoro OTHOWEHMS K npupode, Kak  MCTOYHWUKY
CYLLIECTBOBaHUS XXMU3HW Ha 3emrne;

NOHMMaHUA  rNobanbHOrO  XapakTepa  3JKOMNormyeckux npobnem, BANAHUS
9KOHOMMYECKMX NPOLECCOB HAa COCTOSIHWME NPUPOAHON U coLmarbHON cpeapbl;

OCO3HaHMSA HeobXo4MMOCTU WUCNOSIb30BaHUA LOCTMXKEHUA XUMUW ONS peLleHns
BOMPOCOB paLMOHanbHOrO NpUpoLonofb30BaHuS;

aKTUBHOIO HeNpuATUA OEeUCTBUW, MPUHOCALUMX Bped OKpyXawwen nNpupoaHoOn
cpefe, YMeHuMst MpOrHo3npoBaTb HebraronpusiTHble  3KOSMOrMyeckMe  MnocrneacTBus
npegnpuHMMaeMbix 4eUCTBUA U NpefoTBpaLlaTth UX;

HanMynsa pasBUTOrO 3KOSOrMYECKOrO MbILLSIEHUS, 3KOMOMMYECKOWN KyrnbTypbl, OnbiTa
AEATENIbHOCTU 3OKOMOrMYEeCKOW HanpaBrieHHOCTU, YMEHUs PYyKOBOACTBOBATbCA UMK B
no3HaBaTeSIbHON, KOMMYHUKAaTMBHOM U COUManbHOW MNpakKTUKe, CNOCOBHOCTU N yMeHUs
aKTUBHO NPOTUBOCTOATb MAE0normm xemogobuu;



7) UEeHHOCTU Hay4YHOro NO3HaHUA:

ChOpMMPOBaAHHOCTU MUPOBO33PEHNA, COOTBETCTBYIOLLEIN0 COBPEMEHHOMY YPOBHHIO
pasBUTUSA HaYK1 1 OBLLECTBEHHOM NPaKTUKM,

NOHUMaHNA cneunduUKn XMMUKM Kak Hayku, OCO3HaHWA eé ponu B (popmMumpoBaHUU
pauMoOHaNbHOr0 Hay4yHOro MbILWSEHNs, CO3[4aHMM LEeNocTHOro npeacraesneHns o6
OKpyXalLeM Mupe Kak O edWHCTBe npupodbl M YenoBeka, B MO3HaHUU MPUPOOHbLIX
3aKOHOMEPHOCTEN U peLleHun Npobrem coxpaHeHUs NPUPOAHOro paBHOBECUS;

y6exxaéHHOCTM B 0COOOM 3HAYMMOCTU XUMUW ANS COBPEMEHHOW LMBUNU3aALUK:
B €€ TyMaHUCTMYECKOW HanpaBfiEHHOCTU W BaXHOW ponv B CO34aHMM HoBoW 6asbl
MaTepuanbHOW KymnbTypbl, pewweHun rnobanbHbiX Npobnem yCTOMYMBOrO pasBUTUSA
YyeroBeyecTBa — CbiPbEBOW, SHEPrETUYECKON, NULLEBON M 3KOormyeckon 6esonacHocTH, B
pasBUTMM MeauLMHbI, obecneyeHun YCNoBWUA YCMNELHOro Tpyda W 3KOMOrMyecku
KOMGOOPTHOM XXU3HWU KaXKAOoro YrieHa obLlecTBa;

€CTECTBEHHO-Hay4YHOW rPaMOTHOCTU: MOHMMAHUSA CYLLHOCTU MeTOAOB MO3HaHUSA,
MCNONb3yeMbIX B €CTECTBEHHbIX HaykaX, CMOCOBHOCTN UCNONb30BaTh Nofy4Yaemble 3HaHUS
ANS aHanuM3a U OObSCHEHUSI ABMNEHUN OKPYXalwero mMvpa M MpPoOUCXOAAWNX B HEM
N3MEHEeHUN, yMeHna genatb 060CHOBaHHbIE 3aKIHOYEHUS HA OCHOBE Hay4HbIX (PaKTOB U
MMEIOLLNXCH AaHHbIX C LUerblo NonyYeHnsa JOCTOBEPHbIX BbIBOOOB;

CNOCOBHOCTN CaMOCTOATENBHO UCMONb30BaTb XUMUYECKUE 3HaAHUSA AN pelueHus
npobrem B pearnbHbIX XXM3HEHHbIX CUTyaLUSIX;

MHTepeca K MO3HaHWUIO U uccneoBaTenbCKOM AesATEeNbHOCTH;

rOTOBHOCTM M CMNOCOBHOCTU K HENpepbiIBHOMY 06pa3oBaHunio 1 caMoobpasoBaHuio, K
aKTUBHOMY TOJTYYEHUIO HOBbIX 3HaHUMW MO XUMUM B COOTBETCTBUU C XKU3HEHHbLIMU
notpebHocTaAMY;

WHTepeca K OCODOEeHHOCTAM Tpyda B pasnuyHbix cdepax npodeccuoHanbHOM
AEeATENbHOCTMW.

MeTanpeameTHble pe3ynbTaTbl

MeTanpeMeTHble pe3ynbTaTbhl OCBOEHUS y4ebHOoro npegMmeta « XMMusi» Ha ypoBHe
cpenHero obuiero obpasoBaHUs BKNHOYAOT:

3Ha4YNMble ans hopmMmpoBaHns MWPOBO33PEHNSA obyyatowmxcs
MEXANCUUNINHAPHbIE  (MeXnpeaMeTHble) obLlleHayyHble  MOHATUSA,  OTpaaroLue
LLeNIOCTHOCTb Hay4YHOW KapTWHbI MUpa 1 cneumduky MeTogoB NO3HaHUA, UCMONb3yeMbIX B
€CTEeCTBEHHbIX HayKkax (mMaTepus, BeLLECTBO, JHeprus, sBNeHwe, MpoLecc, cuctema,
HayYHbIN (PaKT, NPUHUMMN, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus, UccregoBaHue,
HabngeHne, NsMepeHne, AKCNEPUMEHT U apyrue);

yHMBepcarnbHble y4yebHble [OencTBus  (NOo3HaBaTenbHble, KOMMYHUKATUBHbIE,
perynsatuBHbie), obecneumBarowme GopmmpoBaHme (YHKUMOHANbHOM TPaMOTHOCTU U
counarnbHON KOMNEeTEHUUN 0By4atoLWnNXCS;

CnocobHOCTb OBy4aloLMXCA UCMONb30BaTb OCBOEHHbIE  MEXAUCUUNIIMHAPHbIE,
MMPOBO33PEHYECKNE 3HAHUSA U YHUBEPCarnbHble y4ebHble AENCTBUSA B NO3HaBaTENbHOM U
counaribHOW npakTuke.

MeTanpeameTHble pe3yrbTaTbl OTpaXaloT OBNageHne yHMBepcanbHbIMU y4eOHbIMM
no3HaBaTeslbHbIMWN, KOMMYHUKATUBHLIMU U PETYNATUBHBIMU LENCTBUSMM.

OBnapgeHue yHuBepcasnbHbIMU Y4eOHbIMM NO3HaBaTeIbHbIMU AENCTBUSAMMU:

1) 6a3oBble nornvyeckne OENCTBUS:

CaMOCTOATENBHO POPMYNMPOBaTb U akTyanu3anpoBaTb Npobnemy, BCECTOPOHHE eé
paccmaTpuBaTb;

onpenenaTb Luenn AedaTenbHOCTY, 3a4aBas napaMeTpbl U KpUTEPUM UX JOCTUXKEHNS,
COOTHOCUTbL pe3ynbTaTbl AEATENbHOCTU C NOCTABMNEHHbIMU LIENSMN;



NCNosib30BaTh NPU OCBOEHUN 3HAHWIW MPUEMBI JTOTMYECKOrO MbILLSIEHUS — BblAENATb
XapaKTepHble MNPU3HAKM MOHATUM W YyCTaHaBnMBaTb WX B3aMMOCBS3b, WCMONb30BaTb
COOTBETCTBYIOLLME NOHATUSA A5 OOBACHEHNA OTAENbHbLIX (DAKTOB U ABNEHUN;

BblbMpaTb OCHOBaHUSA W KPpUTEPUU ONs Kraccudukaumm BeLEeCTB U XUMUYECKUX
peakunn;

yCTaHaBnMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3M MEXOY U3yvYaeMbIMU ABEHUAMMU;

CTPOUTb JlOrMYeckne paccy>XaeHnsa (MHOYKTUBHbIE, AeAYKTUBHbIE, MO aHanoruu),
BbISIBMSATb  3aKOHOMEPHOCTU WM MPOTMBOPEYUS B pacCMaTpMBaEMbIX  SBIIEHUSIX,
doopMynnpoBaTh BbIBOAbl U 3aKMIOYEHNS;

NPUMEHATb B MNpOLECCe MNO3HaHUS, WUCMOMb3yeEMblE B XUMUUM CUMBOJSIMYECKME
(3HakoBble) Mogenu, npeobpas3oBbiBaTb MOAESbHbIE NPEACTABEHNA — XUMUYECKUA 3HAK
(cumBoOn) anemMmeHTa, xumMm4yeckas ¢opmyna, ypaBHEHME XUMUYECKOW peakumm — npu
pelweHnn y4yebHbIX MOo3HaBaTeNbHbIX W MNPAKTUYECKUX 3aday, MPUMEHSTb Ha3BaHHblE
MOAESNbHblE MNpPeACcTaBfieHns ONs BbISIBIEHUA XapaKTEPHbIX MPU3HAKOB U3yvaeMblX
BELLECTB U XMMUYECKUX PEaKLINNA.

Bba3soBble uccrnegoBaTtenbCckue AeMCTBUA:

BNageTb OCHOBaMun MeTO40B Hay4YHOro NO3HAHWS BELLECTB U XMMUYECKUX peakLumi;

opMynuMpoBaTtb LeNu 1M 3agadn uccrefoBaHus, UCNOMb30BaTb NMOCTaBMEHHbIE Y
CaMOCTOATENbHO COOPMYNUPOBAHHbIE BOMPOCHI B KayecTBe WHCTPYMEHTa MNO3HAHWUS U
OCHOBbl AS19 hOPMUPOBAHNA TUNOTE3bl MO MPOBEPKE MNPaBUMBbHOCTU BblCKa3blBaeMbIX
CYXXOEHWN;

BNageTb HaBblkaMW CaMOCTOSATESNBHOIO NSIaHMPOBaHUSA N NPOBELEHUST YHEHNYECKNX
9KCMEPMMEHTOB, COBEPLUEHCTBOBaTb YMeHUs Habnwgatb 3a Xo4oMm  npouecca,
CaMOCTOATENBHO NPOrHO3NpOBaTb €ro pesynbTaT, hopmynnposaTb 0606LeHNs 1 BbIBOAbI
OTHOCUTENbHO OOCTOBEPHOCTU Pe3ynbTaTOB MCCIEeLOBaHUSA, COCTaBNATb OOOCHOBAHHbLIN
OTYET 0 NpoaenaHHon paborTe;

npuobpeTtaTtb ONbIT YY4EHNYECKON NCCNenoBaTEeNbCKON N NPOEKTHOM AEATENBHOCTH,
NposSBNATbL CNOCOBHOCTb M FOTOBHOCTb K CAMOCTOATENBbHOMY MOUCKY METOAO0B peLUeHUs
NpaKTUYeCcKNX 3agad, NPUMMEHEHUIO PasfNYHbIX METOLAOB NO3HAHWS.

Pa6oTa ¢ nHcpopmaumen:

OPUEHTUPOBATLCA B PasfUYHbIX WUCTOYHWKAX MHGOpMaumm (Hay4HO-nonynspHas
nitepatypa XUMMYECKOrO COAEepXXaHusi, crpaBovHble nocobusi, pecypcbl MHTepHeTa),
aHanuanpoBaTb MHAOPMaLMIO PasnMyHbIX BUOOB U DOPM MPeACcTaBMEHUs, KPUTUYECKU
oLeHMBaTb €€ AOCTOBEPHOCTb U HEMPOTUBOPEYNBOCTb;

dhopmMynmnpoBaTh 3anpochbl U MPUMEHSTb PasnnyHble MeToadbl Npu novcke u otbope
nHpopmauumn, HeobxogmMmMon Ans BbINONHEHUs y4ebHbIX 3agay4 onpeaenéHHoro Tmna;

npuobpeTtaTtb onbIT MCnonb3oBaHUs NHPOPMaLNOHHO-KOMMYHUKATUBHbIX
TEXHONOMMM N Pasnn4YHbIX MOUCKOBbLIX CUCTEM;

CaMOCTOATENBHO BbIOMpaTL onTUMarnbHy hopmy npeactaBneHus nHdopmMaumm
(cxembl, rpadukn, gnarpaMmmbl, Tabnuupbl, PUCYHKN 1 opyrue);

MCNonb30BaTb HayudHbIM A3blK B KayecTBe cpeacTtBa npu paboTte C XMMUYECKOM
NHpopMaumnen: NPUMEHSITb MexnpegMeTHble ((Pr3ndeckne n matemaTmdeckme) 3Hakm u
CMMBOIbI, opMynbl, abbpeBnaTypbl, HOMEHKNATYPY;

ucnonb3oBatb UM nNpeobpasoBbiBaTb  3HAKOBO-CMMBONMYECKME  CpeacTBa
HarnsAAHOCTW.

OsnageHue yHMBepcanbHbIMU KOMMYHUKaTUBHbLIMU OeNCTBUAMMU:

3adaBaTb BOMPOCHI MO CyLlecTBy obcyaaemol TeMbl B xoAde auvanora W/unu
[INCKYyCCWM, BbICKasblBaTb Waeun, opMynMpoBaTb CBOM MNPEArioXeHUss OTHOCUTENbHO
BbIMNONTHEHUSA NPEANOXEeHHON 3aaa4u;



BbICTyNnaTb C Mpe3eHTaumMen pesynbTaTtoB MNO3HABaTENbHON AEATENbHOCTMH,
MONy4YeHHbIX CaMOCTOATENbHO WM COBMECTHO CO CBEPCTHMKaMM NpPU  BbIMOSTHEHUM
XUMUYECKOrO  3KCMEepUMeEHTa, npakTudyeckon paboTbl MO UCCNEAOBaAHUIO CBOWCTB
n3yvyaemblx BeLLEeCTB, peanusauuum yvebHoOro npoekta uM copmynupoBaTb BbIBOAbI MO
pesynbTatam npOBEAEHHbIX WCCNefOBaHU MNyTEM COrfacoBaHuUs MNO3ULMKA B Xo4e
obcyxaeHus n obmeHa MHEeHUAMN.

OBnageHne yHuBepcanbHbIMU PErynsaTUBHbIMU AENCTBUAMMU:

CaMOCTOATENBHO MNaHMpoBaTb W OCYWECTBNATb CBOK  MO3HABATESNbHYIO
AeATeNbHOCTb, ONpeaenss eé uenu n 3agadv, KOHTPoNMpoBaTh U No Mepe HeobxoanMocTu
KOppeKTUpoBaTb Mpeanaraembli anroputM LEWCTBMA MNPU  BbIMOMTHEHUU Y4EOHbIX 1
nccnegoBaTenbCckuxX 3adad, BblbnpaTb Hanbonee apEPEKTMBHLIN CNOCOO MX peLleHus c
YY4ETOM NOSTYYEHUS HOBbIX 3HAHUIN O BELLECTBAX M XMMUYECKNX peaKLnaX;

OCYLLECTBMNSATb CAMOKOHTPOSIb CBOEN OEeATENbHOCTM Ha OCHOBE CaMoaHanusa u
CaMOOLEHKMN.

NMpeamMmeTHble pe3ynbTaTthl
10 knacc

[MpeomMeTHble pe3ynbTaThl OCBOEHUS NporpaMmmbl cpegHero obuero obpasoBaHus no
XMMun Ha 6a30BOM YpPOBHE OpPUEHTUPOBaHbl Ha obecnevyeHne npenMyLLeCTBEHHO
obuieobpasoBaTenibHON N OOLWEKYNbTYPHOW MOAroTOBKM obydarowmxca. OHM BKIOYaKoT
crneunduyeckne onst yyedbHoro npeameta «XMMusi» HaydHble 3HaHWUSA, YMEHUSI U CNOCOObI
AENCTBUI MO OCBOEHMIO, UHTEpNpeTaumm n npeobpasoBaHUIo 3HaHUI, BUAbI AeATESNTbHOCTU
MO NOMyYEeHN0 HOBOIO 3HAHUS Y MPUMEHEHNIO 3HAHUIA B PasnUYHbIX y4eOHbIX U peanbHbIX
XM3HEHHbIX CUTyauMsaX, CBSA3aHHbIX C XMMMeW. B nporpamme no xvmum npeameTHble
pes3ynbTaTbl NPeACTaBreHbl N0 rogam U3yyYeHus.

K koHUuy oOydeHns B 10 knacce npegMeTHble pesynbTaTbl OCBOEHUSI Kypca
«OpraHuyeckas XMMnsa» oTpaxator:

CchopMMpPOBaAHHOCTb NpPeACcTaBfieHUA O XUMUYECKON COCTaBMsOLLEN eCTeCTBEHHO-
Hay4YHOW KapTWUHbI MUpaA, POSIN XMMUN B MO3HAHUWU SBNEHUN Npupoabl, B OPMUPOBaAHUN
MbILUSIEHUST U KYTbTYPbl IMYHOCTU, €€ (PYHKUMOHAaNbHOM rpamMoTHOCTU, Heobxoammon ons
peLleHna NpaKkTUYeckux 3agay M 3KONormyeckm OBOCHOBAHHOIMO OTHOLUEHUS K CBOEMY
30pOBbIO N NPUPOLHON Ccpeae;

BNageHne CMCTEMON XUMMUYECKUX 3HAHUI, KOTOpas BKMOYaeT:

OCHoBoOMonararLwme noHATUS (XMMUYECKUI INIEMEHT, aTOM, 3NeKTPOHHasa oborioyka
atoma, Morsfiekyna, BarleHTHOCTb, 9NeKTpooTpULaTEeNbHOCTb, XMMUYEcKas CBS3b,
CTPYKTypHas chopmyna (pa3BépHyTas U COKpaLLEHHas), MOSb, MOSISIPHas Macca, MOSSIPHbIN
00bEM, yrnepoaHbl ckeneT, (PyHKUMOHanbHas rpynna, pagukan, U3oMepus, nsomepsl,
rOMOSIOrMYEeCKUn  psd, rOMOMOrKM, YrneBOAOPOAbl, KUCIOPOA UM asoTcodepxaliume
COEOWHEHUsl, MOHOMep, MNONMMEpP, CTPYKTYpHOE 3BEHO, BbICOKOMOSEKYNSPHbIE
coenHEHs);

TEOpUN 1 3aKOHbI (TEOPUS CTPOEHUS opraHnveckux sewects A.M. bytnepoBa, 3akoH
COXpaHeHMs MaccCbl BELLECTB);

3aKOHOMEPHOCTU, CUMBOSTUHECKUI S3bIK XMMUU;

MUPOBO33pEHYECKNE 3HaHUS, nexawue B OCHOBE MNOHMMAaHWA MPUYUMHHOCTU U
CUCTEMHOCTU XUMWUYECKNX ABMEHUN, (paKkTonormdeckne cBefeHuUss 0 CBOMCTBaX, COCTaBe,
nony4yeHun n 6e30nacHOM UCNOSb30BaHUN BaXXHENLLMX OPraHNYeCcKNX BELLECTB B ObITy n
NpaKTU4EeCKON OeATENbHOCTN YENOoBeKa;

C(POpMMPOBAHHOCTb YMEHWN BbIABMNATL  XapakTepHble MPU3HaKU  MOHATUN,
yCTaHaBnMBaTb NX B3aMMOCBS3b, UCMOMb30BaTb COOTBETCTBYIOLLME MOHATUS NPU ONNCaHUK
cocTaBa, CTPOEHMUs N NpeBpaLLEHN OpraHNYeCcKNX CoeaNHEHNI;



CPOPMUPOBAHHOCTb  YMEHUA  UCMOMb30BaTb  XUMUYECKYID CUMBOSIMKY  ANS
COCTaBfIEHMUS MOMNEKYNSPHbIX WM CTPYKTYPHbIX (Pa3BEPHYTOW, COKpaLLUEHHOW) hopmyn
OpraHU4yecKMx BELLECTB W YpaBHEHUN XUMMUYECKMX peakuuih, W3rotaBnmBaTb MOLENU
MOJEKYIT OpraHNYeCcKMX BELECTB 4151 UICTPaLnmn NX XMMUYECKOro U MPOCTPaHCTBEHHOMO
CTPOEHUS;

C(hOpMMPOBAHHOCTb YMEHWW  yCTaHaBnMBaTb MPUHAOMIEXHOCTb  M3YYEHHbIX
OpraHU4ecKMx BELLEeCTB MO MX COCTaBy M CTPOEHUIO K OnpegenéHHomy Knaccy/rpynne
coeauHeHumn (yrnesogopofapbl, KAcrnopog M asoTcogepXkalme  coeauHeHus,
BbICOKOMOSEKYNSAPHbIE COEAWHEHWsI), OaBaTb WM Ha3BaHWs MO CUCTEMATUYECKON
HomeHknatype (IUPAC), a Takke npuBOAUTb TpuUBMANbHble Ha3BaHUS OTAENbHbIX
OpraHN4yecKnx BeLecTB (3TUMEH, NPONUIEH, aueTUEH, 3TUNEHINNKOMb, IMULEPUH, beHon,
dopmanbgerna, auetanbnerng, MypaBbMHasi KMCNoTa, YKCycHasi KMcnoTa, OfieMHOBas
KMCnoTa, CTeapuHoBasi KUCNOTa, rMoKo3a, PPyKTo3a, Kpaxmarn, Lennonosa, rmuuunH);

ChOpMMPOBAHHOCTb YMEHUS ONpeaensaTb BUAbl XMMUYECKON CBS3M B OPraHUYecKmnx
coeanHeHuax (OauHapHbIE U KpaTHbIE);

C(hOPMMPOBAHHOCTb  YMEHUS  MNPUMEHATb  MONOXEHUS  TEOPUMU  CTPOEHUSA
opraHu4veckumx Bewects A.M. bytnepoBa ans 06bACHEHMSA 3aBUCUMOCTM CBOMCTB BELLECTB
OT MX COCTaBa U CTPOEHNS; 3aKOH COXPaHEHNS1 MacCbl BELLECTB;

ChOPMUNPOBAHHOCTb YMEHUA XapaKTepu3oBaTb COCTaB, CTpOeHue, usnveckme u
XUMUYECKNE CBOWCTBA TUMNWUYHBIX MpPeAcTaBUTENEN PasfNUYHbIX KNacCoB OpraHM4ecKux
BelleCcTB (MeTaH, 3TaH, 3TUIeH, NponuneH, auetuneH, éytagmeH-1,3, metunbytaguen-1,3,
6eH30n, MeTaHos, 3TaHOM, 3TUNEHINNKOSb, MULUEPUH, PeHon, aueTanbaerna, MypaBbuHas
M YKCYCHasi KUCNOTbl, [MOKO3a, Kpaxman, LUenniono3a, aMuMHOYKCycHasi KucnoTta),
UNACTPMPOBATb MEHETUMYECKYID CBSA3b MEXAY HUMW YpaBHEHUSIMU COOTBETCTBYHOLLMX
XUMUYECKNX peaKLMii C NCNOSb30BaHMEM CTPYKTYPHbIX hOpMYIT;

CchOpMMPOBAHHOCTb YMEHUSA XapaKTepmn3oBaTb MCTOUHNKN YreBOAOPOLAHOIO Chipbs
(HeTb, NPUPOAHBLIN ras, yronbe), Cnocobbl X NepepaboTkn 1 NpakTn4yeckoe NpUMeHeHune
NpoayKTOB nepepaboTku;

ChOPMUPOBAHHOCTb YMEHUIN NPOBOAUTL BbIYUCNIEHNSA NO XUMUYECKUM YPaBHEHUSM
(maccbl, 06BbEMa, KonM4yecTBa NCXOQHOro BELWECTBa NN NPOoAYyKTa peakunmn no n3BecTHbIM
macce, 06bEMy, KONMYECTBY OOHOMO N3 UCXOAHbIX BELLECTB UNN NPOAYKTOB peakuun);

ChOpMMPOBaAHHOCTb YMEHWNA BageTb CUCTEMOW 3HaAHMM 06 OCHOBHbLIX MeTodax
Hay4YHOro MO3HaHWS, UCMOMNb3YEMbIX B XMMWUW MPU WN3YYEHUM BELLECTB U XUMUYECKUX
aBneHMn (HabnwgeHue, M3MepeHue, SKCMEPUMEHT, MOAENMPOBaHME), WUCMNONb30BaTb
CUCTEMHbIE XMMWYECKME 3HaHUS AN MPUHATUS PELUEHUA B KOHKPETHbIX >XU3HEHHbIX
CUTYyaLMsIX, CBA3AHHbIX C BELLLECTBAMU N UX MPUMEHEHUEM;

ChOPMUPOBAHHOCTb YMEHWU cobntogaTb npaBuia MNOMb30BaHUSA  XMMUYECKOW
nocygon n nabopatopHbiM 060pynoBaHMEM, a TakkKe npasuna obpalleHus ¢ BellecTsamm
B COOTBETCTBMM C MHCTPYKLMSAMM NO BbINOSTHEHWUIO JTABOPaTOPHbIX XMMNYECKUX OMbITOB;

CchOpMMpPOBAHHOCTb YMEHUI NNAHMPOBATb M BbIMOMHATE XUMUYECKUIN SKCMEPUMEHT
(NnpeBpalLeHnsi OpraHMYeCKNX BELLEeCTB NpU HarpeeaHun, NonyyYeHne aTureHa n nsyyeHune
€ro CBOWCTB, Ka4e€CTBEHHbIE peakLnn OpraHNYecKnx BeLwecTB, AeHaTypaums 6enkos npu
HarpeBaHUW, LUBETHble peakuMm 6enkoB) B COOTBETCTBUM C MpaBUniaMym TEXHUKU
GesonacHocTM npu obpaweHun C BewecTBamMn M nabopaTopHbIM 0060pygOBaHMEM,
npeacTaBnATb pesynbTaTtbl XMMUYECKOro 3KCnepumeHTa B (hopme 3anucu ypaBHEHWUN
COOTBETCTBYHOLMX peakuuni n opmynmpoBaTb BbIBOAbI HA OCHOBE 3TUX Pe3yrbTaToB;

ChOPMUPOBAHHOCTL  YMEHUM KPUTMYECKM  aHanu3npoBaTb  XMMMUYECKYH
MHpopmauuio, Nony4Yaemyro 13 pasHbiX UCTOYHWKOB (CpeacTBa MacCOBOW WMHpopmauum,
WHTepHeT u gpyrux);

chopMMpPOBaAHHOCTb YMEHUI cobntogaTth NpaBuna 3KONIOrMYeckn LenecoobpasHoro
noBeaeHust B ObITy U TPyAOBOW OEATENBHOCTM B LENAX COXPaHEHUs1 CBOEro 340POBbA U
OKpyXawLwen nNpupoaHOM cpedbl, OCO3HaBaTb OMACHOCTb BO3AEWCTBMS HaA >KMBbIE



opraHu3Mbl onpefenéHHbIX OpraHNYeckux BeLLecTB, NoHMMas cmbicn nokasatens [MAOK,
MOSICHATb Ha npumepax Ccrnocobbl yMEHbLUEHUS W NpefoTBpalleHus UX BpegHoro
BO3JEeNCTBUSA Ha OpraHn3m YerioBeka;

ana  oby4varwmxca € OrpaHUYEeHHbIMU  BO3MOXHOCTAMM  300POBbS:  yMeHue
NPUMEHATb 3HAHNA 06 OCHOBHbIX AOCTYMHbIX METOAAX MO3HaHUSA BELLECTB U XUMUYECKUX
SABMNEHUN;

Ansa cnenbix 1 crnaboBngawmx oby4varowmxcsa: yMmeHne Mcnonb3oBaTb penbedHOo
TOYEYHYo cuctemy ob6o3HaveHun J1. Bpanna gna sanncm XmmMmyecknx opmyr.

JInyHOCTHbIE pe3ynbTaTbl ocBoeHus degepanbHon paboyert nporpammbl Mo
PYCCKOMY S3blKy OCHOBHOro 06Lero obpasoBaHus JOCTUralOTCA B eANHCTBE y4ebHOoM n
BOCNUTATENbHON [OeATeNIbHOCTU B COOTBETCTBMM C TPaAWUUOHHLIMU POCCUNCKUMMU
COLMOKYNbTYPHLIMU U YXOBHO-HPABCTBEHHBIMWN LLEHHOCTAMU, NPUHATLIMU B 0bLLecTBe
npaBMnamMm n HOpPMaMu MNOBEAEHUA U CNOCOBCTBYIOT npoueccam CamMOno3HaHWS,
CaMOBOCMUTaHMSA U caMopasBUTUSA, (POPMUPOBAHUS BHYTPEHHEN NO3ULIUN FINYHOCTMW.

JInyHOCTHbIE pe3ynbTaTbl ocBoeHusi PepepanbHon paboden nporpammbl Mo
PYCCKOMY £13bIKY ANs1 OCHOBHOIO obuiero obpasoBaHns OOMKHbI OTpaXKkaTb FOTOBHOCTb
o0yyarLnXcs pyKoBOACTBOBATLCA CUCTEMON MO3UTUBHbBIX LLEHHOCTHBIX OpUEeHTaLuMn U
paclumMpeHue onbiTa AesTenbHOCTU Ha e€ OCHOBE B npoLuecce peannsauum OCHOBHbIX
HanpasreHun BocnuTaTenbHON AeATEeNbHOCTU, B TOM YMCIe B YacCTu:

Fpa)K.anCKoro BOCINMUTAHUA:

rOTOBHOCTb K BbINOSIHEHUIO 06513aHHOCTEN rpaXkaaHWHa 1 peanusaumm ero npaes,
yBakeHne npae, cB0o60A M 3aKOHHbIX UHTEPECOB APYrMX NOAeNn; akTUBHOE yvacTue B
XW3HM ceMbM, obpasoBaTenbHON OpraHM3aunm, MECTHOIO CooOLLLECTBA, POAHOrO Kpas,
CTpaHbl, B TOM YMCIE B COMOCTABNEHUN C CUTYaALUSIMU, OTPAXKEHHBIMU B NMUTEPATYPHbIX
Npou3BeaeHNsIX, HaNUCaHHbIX Ha PYCCKOM A3blke; Henpuatne nwbbix dopm
3KCTpEMMN3MA, ANCKPUMNHALMMK; MOHMMaHWE PO PasfIMYHbIX CoUMarnbHbIX MHCTUTYTOB
B XXM3HM YenoBeka; npeacraBneHne ob OCHOBHbIX NpaBax, cBoOOoaax U 0bsi3aHHOCTAX
rpakgaHumHa, coumanbHbiX HOpMax W npaBunax MEXIUYHOCTHbIX OTHOLUEHUN B
NOSIMKYNbTYPHOM U MHOFOKOHg)eCCMOoHanbsHoM obuiectse, hopmMmpyemMoe B TOM Yucne
Ha OCHOBE MPMMEPOB M3 NUTEPATYPHbIX NPOU3BELAEHUN, HaMUCaHHbIX Ha PYCCKOM
A3blke; FOTOBHOCTb K pa3HOOOpa3HOM COBMECTHOW OeATEeNbHOCTWU, CTPEMIIEHME K
B3aMMOMOHMMaAHUIO M B3aMMOMOMOLLN;  aKTUMBHOE  y4yacTMe B  LUKOSIbHOM
camoyrnpasfeHun; roTOBHOCTb K Y4aCcTUO B rymMaHUTapHOW AesTeNlbHOCTM (MOMOLLb
nasaM, HYXXOarLWKMMCS B HEW; BONTOHTEPCTBO).

nanVIOTVI'-IECKOI'O BOCINMUUTAHUA:

OCO3HaHWE POCCUMACKOWN TIPaKAaHCKOW WOEHTUYHOCTM B MOMMKYNbTYPHOM WU
MHOroKOH(peccrMoHanbHOM OOLIecTBe, MOHMMaHWE pPONM  PYCCKOrO si3blka  Kak
rocyaapcTtBeHHoro ssblka Poccuiickort dedepaunm M a3blka MeXHaLMOHANbHOMO
obLieHnss HapodoB Poccun; nposiBrieHne MHTepeca K MO3HaHUIO PYCCKOro sidblka, K
nctopun n kynbType Poccuiickon degepaumm, KynbType cBOero kpasi, Hapoaos Poccum
B KOHTeKcTe y4ebHoro npegmMeTa «Pycckuii s13blK»; LEHHOCTHOE OTHOLLEHUWE K PYCCKOMY
A3bIKY, K OOCTUXeHusM cBoeilt PoauHbl — Poccuu, K Hayke, UCKyccTBy, GOeBbIM
nogBuram W TPYAOBbIM LOCTWXKEHMSIM Hapoda, B TOM YMCNe OTPaXEHHbIM B
XY[I0XXECTBEHHbIX NMPOU3BEAEHUSIX; YBaXXeHNe K cMMBoraM Poccun, rocyaapCTBeHHbIM
npasgHuMkam, UCTOPUYECKOMY M NMPUPOOHOMY Hacneguio U naMsTHUMKaM, Tpaauumsm
pasHbIX HAPOAOB, NPOXMBAOLLMX B POAHOW CTPaHe.

D,YXOBHO-HpaBCTBeHHOFO BOCMNMUTAHUA:



OpueHTaumMst Ha MoparbHble LEHHOCTU U HOPMbl B CUTyaUMUsiX HPaBCTBEHHOMO
BblIGOpa; rOTOBHOCTb OLEHMBATL CBOE NoBeAeHME, B TOM YMCIE PeYeBOe, U MOCTYNKK, a
Takke noBedeHVe M MOCTYMKN OPYrMX Niogen C No3vuum HPaBCTBEHHbIX U NPaBOBbIX
HOPM C Y4Y€TOM OCO3HaHWsi MNOCNEACTBUA MOCTYMNKOB; aKTUBHOE HenpuaTue
acoumanbHbIX MNOCTYNKoB;, cBo6oga W OTBETCTBEHHOCTb JIMYHOCTU B YCIOBUSIX
WHAMBMAYANbHOIO M 06LLEeCTBEHHOrO NPOCTPaHCTBA.

AcTeTnyYecKkoro BOCNUTaHus:

BOCNPUMMYMBOCTL K pa3HbIM BUAaM UCKYCCTBa, TPaaMLUSM U TBOPYECTBY CBOErO
N OpYrux HapOAOB; NMOHMMaHME 3MOLIMOHANbBHOrO BO3AENCTBUSI UCKYCCTBA; OCO3HaHMEe
Ba)XHOCTM XyAOXXECTBEHHOM KyNbTypbl Kak cpeacTBa KOMMYHMKALMW U CAMOBbIPaXXeHUS;
OCO3HaHWe BaXXHOCTM PYCCKOro si3blka Kak CpeAcTBa KOMMYHMKALIMN Y CAMOBbIPaXKEHWS;
NMOHMUMaHME LIEHHOCTM OTEYECTBEHHOIO M MWPOBOIrO WCKYCCTBa, POSNN ITHUYECKUX
KyNbTYPHbIX TPaaWUMA U HAPOAHOro TBOPYECTBA; CTPEMIIEHME K CAMOBbLIPaXXEHUIO B
pasHbIX BUAax UCKycCcTBa.

Pu3nyeckoro BOCNUTAHUSA, d)OpMVIpOBaHVIH KynbTypbl 300PO0OBbA U
AMOLUMNOHaNbHOro 6narononytwm:

OCO3HAHWE LEHHOCTM >WU3HM C OMOpPOM Ha COOBCTBEHHbLIA >KU3HEHHbLIA W
YnTaTenNbCKUIA ONbIT; OTBETCTBEHHOE OTHOLLEHME K CBOEMY 340POBbI0 M YCTAHOBKA Ha
300poBbIN 0bpa3s XM3HM (300pPOBOE NUTaHME, COBMAEHUE TUIMEHMYECKUX MpaBui,
pauMoOHanbHbIM PEXUM 3aHATUAN M OTAbIXa, perynspHas duandeckas akTUBHOCTb);
OCO3HaHWe NocneacTBUA N HENPUATUE BPEOHbIX NMpMBLIYEK (YNOTpebneHne ankorons,
HapPKOTMKOB, KypeHWe) U MHbIX opM Bpeda Ana U3NYECKOro U MCUXNYECKOro
340poBbs; cobntogeHne npasun 6e30MacHOCTU, B TOM 4YuCne HaBblkMm ©e3onacHoro
nosegeHuss B VHTepHeT-cpede B MNpoLEcCce LKOMbHOro $A3blKOBOro obpasoBaHus;
CMOCOBGHOCTbL  aganTUpoBaTbCA K  CTPECCOBLIM  CUTyauMsM W MEHSHLWMMCS
coumanbHbIM, MHPOPMALMOHHBIM M NPUPOAHBLIM YCNOBUSIM, B TOM 4YMCle OCMbICNAS
COBCTBEHHbIN OMbIT U BbiCTpanBas AanbHENWMEe LEeNu; yMEeHue npuHumatb cebs un
APYrMX, He OcCyXaasi; yMeHMe OCO3HaBaTb CBOE 3SMOLMOHANIbHOE COCTOSHME WU
SMOUMOHanbHOE COCTOsIHUE APYrnX, UCMONb30BaTh afeKBaTHbIE S3bIKOBblE CPeacTBa
ANS BblpaXXeHUs1 CBOEro COCTOSIHUS, B TOM 4uCNe onupasicb Ha npuMepbl U3
nuTepaTypHbIX NPOU3BEOEHWI, HAMMCaHHbIX HA PYCCKOM A3blke; COOPMUPOBAHHOCTb
HaBbIKOB pedoriekcum, NpU3HaHne CBOEro npaBa Ha OLWMOKY M Takoro e npaea 4pYyroro
yenoBseka.

TpyaoBoro BocnutaHus:

YyCTaHOBKa Ha aKTMBHOE y4acTue B peLUeHMM MpakTUYecknx 3agad (B pamkax
CeMbW, LIKOMbI, ropoda, Kpasl) TEXHONOrMYECKOW W coumarnbHOW HanpaBneHHOCTH,
CNOCOBHOCTb MHULIMMPOBATL, NNaHMPOBaTb U CAMOCTOATENBHO BbIMOMHATL TAKOro poaa
AEeATENbHOCTb;

WHTEpEC K NpakTU4YeCKOMY M3y4YeHUo npodeccunin U Tpyda pasnuyHoro poaa, B
TOM YMUCre Ha OCHOBE NPUMEHEHNSA N3y4aeMOoro NpeaMeTHOro 3HaHNSA 1 O3HAKOMITEHUS
C [OeATerNlbHOCTbI0 (PUNONoroB, XXypHanNuUCTOB, NUcaTenen; yBaXeHwe K Tpyay W
pesynbTatam TpydoOBOW [LEATENbHOCTU, OCO3HaHHbIN BbIGOP W  NOCTPOEHue
MHOMBUAYANbHOW TpaekTopun 06pasoBaHNs N KU3HEHHbIX NIAHOB C YY4ETOM JTIMYHbIX U
00LLECTBEHHbIX MHTEPECOB M NOTPEBHOCTEN; YMEHNE paccKa3aTb O CBOMX MnaHax Ha

Gyayuiee.

OKONIOrM4ecKoro BOCNUTaHUA:



OopueHTaumMs Ha NPUMEHeHNe 3HaHUI U3 06nacTy coumarnbHbIX U €CTECTBEHHbIX
HayK Onsi peleHns 3agay B 06nacTy okpykatoLen cpefpbl, NiaHMpOBaHWS MOCTYMNKOB U
OLIEHKWN MX BO3MOXXHbIX NOCNEACTBUIA AN OKpY>KatloLLen cpeapbl; yMeHne TOYHO, NOMMYHO
BblpaXxaTb CBO TOUKY 3pEHMS Ha 3Korormyeckmne npobnems;

NOBbILIEHNE YPOBHS 3KOJOrMYECKOW KynbTypbl, OCO3HaHuWe rrnobanbHoro
Xapaktepa 9KOformyeckmx npobnem u nyterl UX peLlleHusi; akTUBHOE HenpuaTue
AEenCTBUK, NPUHOCALLINX Bpe OKpyXXatoLLen cpefe, B TOM Yucrie cpopMmmpoBaHHoe npu
3HaKOMCTBE C nuTepaTypHbIMWU NPOM3BEAEHUAMU, MOAHUMAOLLMMU 3KOMOrmyeckme
npobnembl; OCO3HaHWE CBOEW PONM Kak rpaxgaHnHa u notpebutens B ycCrnoBusAX
B3aMMOCBA3N MNPUPOAHON, TEXHOMOrMYeckoM W couuanbHOW cpef; FOTOBHOCTb K
y4acTu1IO B NPaKTUYECKON OeATENbHOCTUN 3KONOrMYEeCKOoM HanpaBneHHOCTH.

LleHHOoCTH HAay4yHOro no3HaHuA:

opuveHTauma B  [OeATeNlbHOCTM Ha  COBPEMEHHYHD CUCTEMY  Hay4HbIX
npeacTaBneHnin 06 OCHOBHbLIX 3aKOHOMEPHOCTSAX pPasBUTUSA YerioBeka, nNpupoabl U
obwiecTBa, B3aMMOCBA3AX YenoBeka C  NPUPOAHOM W couuanbHOW cpenow;
3aKOHOMEPHOCTAX Pa3BUTUA A3blKa; OBNageHNe A3bIKOBOW U YNTATENbCKOW KyNbTypoW,
HaBblkaMW YTEHUSI KaK CcpeacTBa MO3HaHWUS MUpa; OBflaieHne OCHOBHbLbIMU HaBblkaMu
nccnenoBaTenbCKOM OeATEeNIbHOCTU C YY4ETOM CheuMUKU  LUKOSTbHOMO  S13bIKOBOIO
obpasoBaHud; yCTaHOBKA Ha OCMbICIEeHWe onbiTa, HabNAeHWn, MNOCTYNKOB WU
CTPEMSMIEHNE  COBEpPLUEHCTBOBATb  NYTM  AOCTWXKEHUA  UHOAMBUAYAIbHOIO U
KONSEeKTMBHOro 6narononyyus.

Apantaumm oby4arowerocsi K U3MEHAWMMCA YCNOBUMAM COLManbHOMU U
npUpoaHON cpeabl:

OCBOEHMe 0BbyyarLMMMUCAa coUMarnbHOro OnbiTa, OCHOBHbLIX COLManbHbIX ponen,
HOPM M MNpaBusT 0OLLECTBEHHOro noeBeaeHnd, (oopM CouManbHOW XU3HM B rpynnax u
coobLiecTBax, BKIOYas CeMblo, rpynnbl, cOPMUPOBAHHbIE MO NPOeCcCnoHanbHON
AEeATENbHOCTU, a TaKkke B paMKax counanbHOro B3aMmoaencTBus ¢ NioabMmn n3 apyron
KynbTYypHOW cpenbl;

noTpebHOCTb BO B3aUMOAENCTBUM B YCIOBUSIX HEONPeaenéHHOCTU, OTKPbITOCTb
OnbITY Y 3HAHWAM OPYrUX; NOTPeBHOCTb B AENCTBUN B YCNOBUSIX HEONPEAENEHHOCTH, B
NOBbILLIEHNW YPOBHSI CBOEN KOMNETEHTHOCTUN Yepes NPaKTUYECKy OeSTeNbHOCTb, B TOM
yucre yMeHue y4nTbes y Apyrux nogen, nonyvyaTb B COBMECTHOM AeATENbHOCTU HOBbIE
3HaHUS, HaBbIKWU M KOMMNETEHLUMM U3 ONbiTa APYrMX; HE0GXoANMOCTb B (DOPMUPOBaHU
HOBbIX 3HAHWIA, yMEHWI CBA3bIBaTb 06pasbl, hopMynmMpoBaTh Aeun, NOHATUS, TMNoTesbl
06 0GbekTax U sIBNEHUSIX, B TOM YUCNe paHee HEeU3BECTHbIX, OCO3HaHWe aeduvuuta
COOCTBEHHbIX 3HaHUA W KOMMETEHUMI, NfaHMpOBaHWE CBOEro pas3BUTUS; YMeEHUe
onepupoBaTb OCHOBHbLIMW MOHSATUSIMU, TEPMUHAMK U MNpPeacTaBneHnsMuM B oGracTu
KOHLENUUM YCTOMYMBOTO pasBUTUS, aHanMsMpoBaTb W BbISBNSTb B3aMMOCBSI3b
npupoabl, oblecTsa U 3KOHOMUKW, OLEHNBATb CBOM AENCTBUS C YY4ETOM BIUSHUS Ha
OKpY)XaloLLylo cpedy, OOCTMXKEeHWUs Lenell U NpeofoSieHusi Bbi30BOB, BO3MOXHbIX
rmoGanbHbIX MOCNEACTBUIA; CNOCOBHOCTbL OCO3HaBaTb CTPECCOBYK —CUTyaluio,
OLEHMBATb MPOUCXOASALLME U3MEHEHUS U UX NOCNEACTBUS, ONUPAsiCb Ha >KU3HEHHbIN,
peYeBON U YUTaTENLCKUA OMbIT; BOCMPUHMMATbL CTPECCOBYID CUTyaUMIO Kak BbI30B,
TpebyoLwnii KOHTPMEP; OLleHNBaTbL CUTYaLMI0 CTPecca, KOPPEKTUPOBATb NPUHMMAaEMbIEe
peleHus un aencteusl; OpPMynMpoBaTb W OLEHMBaTb PUCKM W MOCMNEACTBUS,
dopMuMpoBaTb ONbIT, YMETb HAXOAWUTb NMO3UTUBHOE B CMOXMUBLUENCS cuUTyauun; GbiTb
rOTOBbIM [EWCTBOBATb B OTCYTCTBUE rapaHTUii ycrnexa.



MeTanpenmeTHble pe3ynbTaTthbl
OBnapgeHue YHUBepcalibHbIMUA y‘-l96HbIMVI no3HaBaTeSIbHbIMU AEUCTBUAMMU
Ba3oBble nornyeckue 4enUcCTBUA:

BbIABJIATb U XapaKTepu3oBaTb CYyLIEeCTBEHHbIE€ TMPU3HAKN A3bIKOBbIX €OWHUL,
S13bIKOBbIX ABIEHUI U npoueccos;

yCTaHaBNMBaTb CYLECTBEHHbIA MPU3HaK Kraccudukaumm s3blKOBbIX €OUHUL,
(sBneHnn), ocHoBaHua Ans 0606LWEeHMss U CpaBHEHWUHA, KPUTEPUM NPOBOAMMOIO
aHanuaa; knaccnmumpoBaTb A3bIKOBbIE €4MHULbI MO CYLLECTBEHHOMY NPU3HAKY;

BbISIBMSAITb  3aKOHOMEPHOCTU W MNPOTUBOPEYNA B paccMaTpuBaeMbix (oakTax,
AaHHbIX U HabnaeHnax; npeanarate KpUTEPUN AN BbIIBNEHNA 3aKOHOMEPHOCTEN U
npoTUBOPEYNN;

BbISIBNATE  AeduumT MHPOpMauun TekcTa, HeobxoauMmonm Ans  pelueHus
nocTtasreHHon y4ebHon 3aaa4n;

BbIABJIATb NPUYNHHO-CNeACTBEHHbIE CBA3U MNMPU U3YyHEHUN A3bIKOBbIX NMPOLECCOB,
Jenatb BbiBOObl C UCMNOJIb3OBaHNEM AOEOYKTUBHbLIX N UHAOYKTUBHbIX yMOS&KJ’HO‘—IGHVIVI,
yM03aKmoqu|/||7| no aHanorun, CbOpMyJ'II/IpOBaTb r’MNoTe3bl O B3aMMOCBA3AX;,

CaMOCTOATENBHO BblGMpaTb cnocob pelleHna ydyebHou 3agadqm npu paboTte C
pasHbIMW TUNamMM TEKCTOB, pas3HbIMX eavHMLAMKU A3blka, CpPpaBHMBAsi BapUaHTbl
peLLeHnsa 1 BbibMpas onTUManbHbI BApUaHT C YY4ETOM CaMOCTOATENBbHO BblAENEHHbIX
KpUTEpMEB.

Ba3zoBble uccnepoBaTesnibCKkue AeNCTBUA:

MCnonb3oBaTb BOMPOCHI Kak WCCNeaoBaTeNbCKUM MHCTPYMEHT MO3HaHMA B
A3bIKOBOM 0Opa3oBaHuu;

dhopmynmpoBaTb BOMPOCHI, (PUKCUPYHIOLLIME HECOOTBETCTBUE MEXIY pearnbHbIM U1
XenarternbHbIM COCTOSIHUEM CUTYaLun, U CaMOCTOATENMbHO YCTaHaBNMBaTb MCKOMOE U
[aHHOE;

dopmupoBaTb rMnoTedy 06 UCTUHHOCTU COBCTBEHHbLIX CYXOEHUA U CY>XOAEHWUN
APYruX, apryMeHTMpoBaTb CBOK MNO3MLNIO, MHEHUE;

COCTaBMATb anropuTM OEVCTBUA U UCMONb30BaTb €ro ANs pelleHust y4ebHbIX
3ajau;

NPOBOAMTL MO  CaMOCTOSITENIbHO  COCTaBfieHHOMY MnaHy  Hebonbluoe
nccnegoBaHve MO YCTaHOBMEHUIO OCOBEHHOCTEN $3bIKOBbIX €4WHWL, MPOLECCOB,
NPUYNHHO-CNEACTBEHHbIX CBA3EN N 3aBMCMMOCTEN OOBEKTOB Mexay cobou;

OLEeHMBaTb Ha NPUMEHNUMOCTb U AOCTOBEPHOCTb MHAOPMALNIO, MOMYYEHHYO B
XO4e  JIMHIBUCTMYECKOrO  MUCCReaoBaHus  (9KCMEpUMMEHTa);  CaMOCTOSITENbHO
dopmynmpoBaTb 0606LEeHMSA 1 BbIBOALI MO pe3ynbTaTtam NpoBeaEHHOro HabnoaeHus,
nccnenoBaHusi; BnageTb WHCTPYMEHTaMM  OLEHKM [OCTOBEPHOCTM  MONYyYeHHbIX
BbIBOOB 1 0000LLIEHUI;

NPOrHo3npoBaTb BO3MOXHOE hanbHenwee pa3suTne npoueccos, CcoBbITUI U X
nocneactBnd B aHaAnNoOrM4yHbIX WM CXOAOHbIX CUTyaUuUdX, a TakKkKe BblOBUNaTb
npennonoXxXeHumA 06 nx pa3BUTUMN B HOBbIX YCITOBUAX N KOHTEKCTaX.



Pa6oTa ¢ nncopmauumen:

NPUMEHATb Pa3fiMyHble MeToAbl, MHCTPYMEHTbI U 3anpocChkl Npu noucke n otbope
MHOPMaLUKN C YH4ETOM NPeasIoXKEHHON y4ebHOM 3a4a4n U 3aaHHbIX KPUTEPUEB;

BblOMpaThb, aHanM3npoBaTb, WHTEpPNpPeTMpPOBaTh, o6o6waTb 7
cuMcTeMaTn3npoBaTb MHOpMaLMIo, NpeacTaBneHHyo B TeKCTax, Tabnmuax, cxemax;

NCNOMb30BaTb PasfnNyHble BUAblI ayaNPOBaHUS U YTEHUS ANS OLEHKWU TeKcTa C
TOYKW 3pEHNst 4OCTOBEPHOCTU 1 MPUMEHMMOCTY CoaepKallencs B HEM nHdopMauun u
YCBOEHUS He06X0AMMONM MHGOPMALIMK C Lienbio peLleHnst y4ebHbIX 3aaay;

MCNonb3oBaTb CMbICIIOBOE YTeHWe AN U3BMeYeHusi, o00o0LieHna wu
cucTteMmatmsaumm UH@OpMauun u3 OOHOrM0 WIIM HECKOSbKUX MCTOYHWUKOB C YYETOM
NOCTaBJIEHHbIX Lienen;

Haxo4uTb CXOOHble apryMeHTbl (MoATBepKaatoLmne Unmn onpoBepratoLmne ogHy u
TY e NAeto, BepCuio) B pasnmyHbiX MHPOPMAaLIMOHHbIX MCTOYHMKAX;

CaMOCTOATENbHO BbIOMpPaTh ONTMMarbHY hopMy NpeacTaBneHnss HpopmMaLumnm
(Tekct, npeseHTauusa, Tabnuua, cxema) U WNMKOCTPUPOBATL pellaeMble 3adaydn
HECMOXHbIMW CXemMaMn, Ouarpammamu, WHOW rpadukon M Mx KOoMOUHaUMsIMK B
3aBMCUMOCTUN OT KOMMYHUKATUBHOW YCTaHOBKY;

OLieHMBAaTb HaAEXHOCTb MHAOPMALIMM MO KPUTEPUAIM, NPEANOXKEHHBIM YYNTENEM
NN cPopMynmMpoBaHHbIM CaMOCTOSITENBHO;

Sd)d)eKTI/IBHO 3allOMMNHaTb N CUCTEMaTU3NPOBATb MH(*)OpMaLI,I/II-O.

OBnapgeHue YHUBepcanbHbIMU y4eOHbIMMU KOMMYHUKaTUBHbIMU
AEeUCTBUAMMU

O6buweHue:

BOCMPUHMMATb 1 POPMYNMPOBaTb CYXXOEHUS, BbipaXaTb SMOLUN B COOTBETCTBUM
C YCNoBUAMM U LENSMU 00LLEHNS; BbipaXaTb ceba (CBOK TOYKY 3peHUs) B Auanorax u
ANCKYCCUSIX, B YCTHOM MOHOMOMMYECKON peydn U B MMCbMEHHbIX TEKCTaXx; pacno3HaBaTb
HeBepbanbHble cpeacTBa 0bLLEHUS, MOHUMATL 3HAYEHNE COLMarbHbIX 3HAKOB; 3HATb U
pacno3HaBaTb NPeanoOCbITKN KOH(NKTHLIX CUTYyaumMi U cMsardyaTb KOHNUKTLI, BECTH
NeperoBopbl; MOHMMAaTb HAMEPEHUSA OPYruX, NPOSBNATE YBAXUTENbHOE OTHOLUEHME K
cobecegHUKy U B KOppekTHon copme bopMynupoBaTb CBOM BO3PaXEHUs; B Xoae
avanora/guckyccmm  3agaBatbh  BOMPOCbI MO CywecTBy OOCyXOgaemonm Tembl W
BbiCKa3blBaTb WAEW, HauefleHHble Ha pelweHne 3ajayun 1 noggepxaHue
BnaroxenatenbHOCTM OBLLEHMS; CONOCTaBNATL CBOU CYXXAEHUS C CY>KOEHUAMU OPYrnX
y4aCTHMKOB Amanora, obHapyXuBaTb pasnuyme U CXOACTBO MO3ULUN; NyGrMYHO
npeacTaBnATb  pes3ynbTaTbl MPOBEOEHHOTO SA3bIKOBOrO aHanu3a, BbIMNOSIHEHHOIO
NMHIBUCTMYECKOTO  SKCMEepUMEHTa, UCCnefoBaHWsA, MpoekTa; CaMOCTOSITENbHO
BblOMpaTb opmaT BbICTYNNEHNA C YY4ETOM LENU npes3eHTaumm M ocobBeHHoCcTen
ayanTopum U B COOTBETCTBMM C HMM COCTaBfSATb YCTHbl€ U MUCbMEHHbLIE TEKCTbl C
MCNONb30BaHMEM UNNIOCTPATMBHOIO MaTepuana.

CoBMecTHaA feATeNbHOCTb

noHMMaTb WM WUCNOMb30BaTb MNPEUMYLLECTBA KOMaHAHOW W WHOAMBMAYaIbHOW
paboTbl MpW peLleHMM KOHKPETHOM npobnembl, 0OOCHOBbIBAaTb HEOOXOOUMOCTb



NPUMEHEHNS rpynnoBbIX OPM B3aMMOLENCTBMSA NPU PELLEHMM NOCTABNEHHON 3a4auu;
NpYHUMAaTh LiefNb COBMECTHOW AEATEeNbHOCTU, KOMMEKTUBHO CTPOUTL OENCTBUSA NO eé
AOCTWKEHUIO: pacnpenenaTb ponu, AoroBapmeaTtbes, 00CyaaTb Npouecc u pesynbTaT
COBMECTHOM paboTbl; ymMeTb 00600LaTb MHEHUSI HECKONbKUX naen, nposiBhsiTb
FOTOBHOCTb PYKOBOAWUTb, BbIMOMHATL MNOPYYEHUs, MOOAYUHATLCS; MnaHMpoBaTb
opraHmM3auunio COBMECTHOW paboThl, onpeaensiTb CBOK Posib (C YY4ETOM NpeanoyYTeEHUN
N BO3MOXHOCTEN BCEX YY4ACTHMKOB B3aUMOAEWCTBMS), pacnpedensatb 3agavvm mexay
yfieHaMn KoMaHabl, ydacTBoBaTb B rpynnoBbix oopmax paboTbl (06cyxaeHusi, obmeH
MHEHUAMMN, «MO3rOBOW LUTYPM» U APYrue); BbiNOMHATL CBOK YacTb paboThl, AoCcTUratb
KayeCTBEHHOro pesynbTaTa MO CBOEMY HanpaeBfeHWto W KOOPAWHWPOBaTb CBOU
AENCTBUS C OENCTBUAMM OPYrMX YIEHOB KOMaHAb!; OLLEHMBATb Ka4eCTBO CBOErO BKNaaa
B O6LLMI NPOAYKT MO KPUTEPUAM, CAMOCTOATENBHO CPOPMYIMPOBAHHBIM YY4aCTHUKaMM
B3aMMOOENCTBUNA; CpaBHUBATb pe3ynbTaTbhl C MCXOOHOW 3adadver U BKNagd KaKgoro
yneHa KOMaHAbl B AOCTWXEHWe pes3ynbTaToB, pa3fensatb cdepy OTBETCTBEHHOCTU U
NPOSsIBNATb FOTOBHOCTb K NPEACTaBMeHNI0 OTYETa nNepes rpynnon.

OBnapgeHue yHuBepcanbHbIMU Y4€OHbIMU PerynsiTMBHbIMU A€UCTBUAMM:
CamoopraHusauus:

BbIABNATL Mpobnembl Ans peweHns B y4ebHbIX U XKU3HEHHbIX CUTyauusix;
OPVEHTUPOBATLCA B PasfnyHbIX NoAxodax K NPUHATUIO pelleHun (MHOMBUAYanbHoe,
NPUHATME pelleHns B rpynne, MNpUHATME peLleHna [pynnomn); CamMOoCTOATENbHO
COCTaBfIATb anropuTM peLleHns 3agayvm (UM ero 4acTb), BbloMpaTtb cnocob pelleHus
yyebHOM 3ajaynm C YyY4ETOM WMMEILLMXCS PECYPCOB U COBCTBEHHLIX BO3MOXHOCTEWN,
aprymeHTMpoBaTb npeasiaraemble BapuvaHTbl peLleHUn; CaMOCTOATENTbHO COCTaBNATb
nnaH A4encTBUiA, BHOCUTb HeOBXO4MMble KOPPEKTUBLI B XOA4€e ero peanusaumv; genatb
BbI6Op 1 BpaTb OTBETCTBEHHOCTbL 3a PELLEHNE.

CaMOKOHTpOnb:

BNageTb pasHbiMM crnocobamym CaMOKOHTponiss (B TOM 4YUCNE PEYEBOro),
camomoTuBauMm n pedniekcuun; AaBaTb afeKBaATHYK OLEHKY y4yebHoM cuTyauumn um
npegnaratb NnaH €€ N3MeHeHns; NpeaBuaeTb TPYOHOCTU, KOTOPblE MOTYT BO3HUKHYTb
npu peleHun Yy4yebHOM 3agayn, M aganTMpoBaTbh pPELEeHUE K MEeHSHOLWMMCS
obcToaTenbCcTBaM; OOBACHATb MPUYUHBLI OOCTUXKEHUSA (HEAOCTMXKEHUS) pesynbTaTta
AEATENbHOCTM; MOHMMAaTb  MNPUYMHbI  KOMMYHWKATMBHbIX Heydady UM yMeTb
npegynpexnate WX, [AaBaTb OUEHKY MpUOOPETEHHOMY pevyeBOMYy OnbITy WU
KOppEeKTUpoBaTb COOCTBEHHYHO peyb C YYETOM Liefien 1 yCroBui obLeHnst; oueHnBaTb
COOTBETCTBME pe3ynbTaTta Lenu 1 ycrioBuam obLeHus.

AMoUMOHanNbHbIN UHTENTEKT:

pas3BMBaTb CMNOCOOHOCTb YNpPaBnsATb COOCTBEHHLIMU 3MOLMUSIMU M 3MOLMSIMU
OPYrMX; BbISBMATb M aHanuauposaTb MPUYMHBI 3MOLMK; MOHMMAaTb MOTUBbLI WU
HaMepeHMs1 ApYroro YenoBeka, aHann3mpys pe4YeByro CUTYaLuio; perynmpoBaTb crnocob
Bblpa)KeHUs1 COOCTBEHHBIX AMOLNA.

MpuHATHe cebsa u gpyrux:

OCO3HaHHO OTHOCUTLCS K APYroMy YerioBEKY U ero MHEHWUIO; Mpu3HaBaTb CBOE U
yy)koe npaBo Ha owubKy, NpuvHUMaTb cebs WU Opyrux, He ocyxaas; MPOSBNSATb
OTKPbITOCTb; 0CO3HaBaTb HEBO3MOXXHOCTb KOHTPONIMPOBATL BCE BOKPYT.



TEMATUYECKOE NMIAHUPOBAHUE NPEOMETA «XUMUA»

10 KINACC
Ne Tema Bcer | KP | MNP | MporpammHoe conepxaHue | OCHOBHble BUAbI OneKTPOHHbIe
o AeATenbHOCTHU (umdbpoBbie)
yaco obpas3oBaTernibHble
B pecypchbl

TeopeTnyeckne OCHOBbI OpraHM4eckom Xmummum (3 4.)

1 Mpeamert 1 MpeameT opraHM4ecKon PackpblBaTb CMbICH https://resh.edu.ru/subj
opraHu4eckom XUMUK: €€ BO3HNKHOBEHME, N3y4aeMblX NOHATUN ect/lesson/6149/start/1
XUMUK pa3BuTNE U 3HAYEHNE B (BbIABNATL X XapakTepHble | 70392/

2 | Teopuda 1 Nony4YeHnn HOBbIX BELLLECTB U | MPU3HAaKK), yCTaHaBNMBaTb
XUMUNYECKOTO maTepuanos. Teopus NX B3aMMO-CBSI3b.

CTpOEeHus CTPOEHUS OpraHNYeCcKmX [MpUMEHSTb NONOXeHNS
OpraHnyeckmnx coeauHeHun A. M. TEopun CTPOEHUS
coeauHeHnn A.M. BytnepoBa, eé€ OCHOBHbIe OpraHNUYyecknx coeanHeHumn
ByTtneposa nonoxeHuns. CTpyKTypHble A. M. bytneposa ans

doopMynbl OpraHNYecKnx
BewlecTB. [lomonorus,
n3omepus. Xummyeckas CBs3b
B OpraHM4yecKunx
COeVNHEHUSIX: KpaTHbIE CBA3M,
O- 1 TT-CBSA3MN.

MpencraenexHune o
Knaccudukaumm
OpraHN4yecKnx BeLLECTB.
HomeHknaTypa opraHm4eckmnx
coeauHeHumn
(cuctematumyeckas) u
TpUBManbHble Ha3BaHWSA
Ba)KHENLLMX NpeacTaBuTenemn
KnaccoB OpraHn4yecKux
BELLECTB.

HemoHcTpauun

06 BbACHEHUSA 3aBMCUMOCTU
CBOWCTB BELLECTB OT MX
cocTaBa M CTPOEHUS.
Mcnonb3oBaTb XMMUYECKYHO
CYMBOSNKY ON1S
coCTaBneHns
MOJSEKYNSPHbIX U
CTPYKTYPHbIX (pasBEpHYTON,
COKpaLLEHHON) bopmyn
OpraHN4ecKMx BELLECTB.
Onpegenatb BUAbI
XUMUYECKOW CBSI3M
(oanHapHbIe, KpaTHbIE) B
OpraHn4eckmnx
COEeANHEHWSIX.

PackpbiBaTb ponb
OpraHN4yeckKom XMmMmn B




— O3HaKOMIIEHME C
obpasuyamu opraHn4ecKmnx
BELLECTB U MaTtepmanamm Ha
NX OCHOBE;

— ONbITbl NO NPEBPALLEHNIO
OpraHM4yecKnx BeLLecTB nNpu
HarpeBaHuu (NnaBneHue,
obyrnvMesaHue 1 ropeHue).
NabopaTtopHbIN ONbIT

— MOENMPOBaHNE MOSEKY
OpraHN4yecKnx BeLLeCTB

>KM3HU YeroBeka,
WNNCTPUPOBaTb CBSA3b C
APYrMMM HayKaMmu.
Habntogatb 1 onucbiBaThb
AEMOHCTPaLMOHHbIE
ONbITbl; NPOBOAUTL U
onucbiBatb NabopaTopHble
onbITbl

3 BxogHasn 1
KOHTpOJibHas
paboTta

WUtoro no paspeny 3

Yrnesopopoabl (13 4.)

4 MpenenbHble 1 AnkaHbl: cOCTaB 1 CTPOEHUE,
yrnesogopoabl - romosiorndyeckumn psag. MetaH
ankaHsbl N 9TaH — NpocTtenwne

5 CsowcTBa ankaHoB 1 npencraBuTenn ankaHoB:

dM3n4ecKme N Xmumm4yeckune
CBOMCTBA (peakummn
3aMeLLeHns U ropeHuns),
HaxoXgeHwe B npupoae,
nosly4eHme N npumMeHeHune

6 HenpegenbHbie 1 ArKeHbl: COCTaB 1 CTPOEHME,
yrnesogopoasl. rOMOJSIOrMYECKUI pag. ITUNEH
ArnKeHbl N nponuneH — npocTenmne

7 AnKeHbl 1 npeacrtaBUTesNin ankeHos:

8 AnKaaneHsl 1 cbmsvmqecmzle N XUMUYECKME

CBOWCTBA (peakummn

9 AnNKWHBI 1 FMAPVPOBAHMS,

10 | AuetuneH 1 ranioreHMpoBaHus,

rmapaTtauumn, OKUCIEHUS U

PackpbiBaTb CMbICH
N3y4yaeMblX NOHATUN
(BbIABNATL UX XapaKTepHble
Npu3HaKkK), ycTaHaBNMBaTb
NX B3aMMO-CBA3b,
MCNoNb30BaThb
COOTBETCTBYHOLLME MOHATUS
npu onucaHuM CocTaBa,
CTPOEHUS U NpeBpaLLeHni
OpraHN4Yecknx CoeanHEHUN.
Mcnonb3oBaTb XMMUYECKYHO
CUMBOJVKY A1
COCTaBreHus
MOMEKYIAPHbIX U
CTPYKTYPHbIX (pa3sBEpHYTON,
COKpaLLEHHOW) chopMyn
OpraHM4YecKnx BeLLEeCTB.

https://resh.edu.ru/subj
ect/lesson/1608/start/

https://resh.edu.ru/subj
ect/lesson/5412/start/

https://resh.edu.ru/subj
ect/lesson/2436/start/




nonumepusawmm), nonyyeHme
N NPUMEHEHME.
AnkagueHbl. bBytagueHn-1,3 n
meTunbytaguneH-1,3:
CTpOEHNE, BaXXHENLLNE
XUMMYECKne CBONCTBA
(peakuunsa nonumepusauunn).
[MonyyeHne CUHTETUYECKOTO
Kay4yyka u pe3uHbl.

AnKWHbI: cocTaB un
0COBEHHOCTN CTPOEHNS,
roMOJSIOrM4YEeCKUM pag.
AueTuneH — nNpocTenwnn
npeacTaBUTESNb afkKUHOB:
cocTaB, CTPOEHME,
dunanyeckme n Xmummyeckme
CBOWCTBA (peakuuu
rmapupoBaHus,
ranioreHMpoBaHus,
rmapatauun, ropeHust),
nosly4eHme n NpuMeHeHne

YcTtaHaBnueaTthb
NpUHaLNEXHOCTb BELLECTB
K onpegenéHHomy knaccy
yrneBoopoaoB No cocTaBy
N CTPOEHWUIO, Ha3blBaTb MX
Nno cncTtemMaTu4eckomn
HOMeEHKNaType; NpMBOAUTb
TpvBManbHble Ha3BaHWs
OTAEenbHbIX
npeacraBuTenemn
yrneBoaopoaoB.
Onpegenatb BUAbI
XUMWNYECKOWN CBS3N B
MOSeKynax
yrneBoaopoaos.;
XapakTepusoBaTb
3aBMCUMOCTb pPeakLNOHHON
CNOCoOHOCTU
yrneeogopoaoB oT
KpaTHOCTM KOBaNeHTHOM
CBSA3MN.

XapakTtepusoBaTb COCTaB,
CTPOEHUNE, NPUMEHEHME,
dursmyeckme n xsummnyeckmne
CBOWCTBA, BaXXHenLIne
crnocobbl nony4vyeHus
TUMWUYHbIX NPeACcTaBUTENEN
pa3fiMYHbIX KNaccoB
yrneBoaopoaoB (MeTaHa,
aTaHa, aTuneHa,
aueTtuneHa, bytagmeHa-1,3,
OeH3ona).

BbISiBNATb reHeTUYECKyHo
CBSA3b Mexnay




yrnesogopogamMmu un
noaTBepXaaTb €€ Hanndune
ypaBHEHUAMU
COOTBETCTBYHLLNX
XUMUYECKNX peaKLmin C
Ncnonb3oBaHMEM
CTPYKTYPHbIX hopMyI.
XapakrepusoBaTb
NCTOYHMKM
yrneBoAOpPOAHOrO Cbipbs
(HepTb, NpMPOAHBLIN ras,
yrosb), cnocobbl nx
nepepaboTku n
NpakTU4eckoe npumMeHeHne
nony4yaemMblxX NPOAYKTOB.

11

ApomaTunyeckue
yrnesogopoab!

12

ApeHbl. beHson

ApeHbl. beHson: cocTas,
CTpoeHune, dusnyeckune u
XUMWYECKME CBONCTBA
(peakunn ranoreHnpoBaHNa n
HUTPOBaHUSA), NONyYEHNE U
npumeHeHne. Tonyorn:
cocmas, cmpoeHue,
gusuyeckue u xumu4yeckue
ceolicmea (peakyuu
2ario2eHuUposaHus u
HUmMpoeaHusl), nosiy4eHue u
npumeHeHue. TOKCUYHOCTb
apeHoB. ['eHeTU4eckas CBsA3b
yrnesogopoaos,
npuHagnexawmx K
pPasnnYHbIM Knaccam

13

MpupogHbie
NCTOYHUKN

MpupoaHbIE NCTOYHMKM
yrnesogopoos. [NpupogHbin

Wcnonb3oBaTb
€CTEeCTBEHHO-Hay4Hble
MeToAbl NO3HaHUS —
npoBefeHne, HabnaeHme
N oNMcCaHne XMMMUYECKOTro
9KCNepuMeHTa
(nabopaTtopHbie n
npakTuyeckne paboThbl).
CnepoBatb npasunam
©esonacHon paboTbl B
nabopaTtopuu npu
MCNONb30BaHUK
XUMWUYECKOW Nnocyabl 1
obopynoBaHus, a Takke
npasunam obpalleHus ¢
BelecTBaMm B
COOTBETCTBUM C
NHCTPYKLUUAMM NO

https://resh.edu.ru/subj
ect/lesson/2436/start/

https://resh.edu.ru/subj
ect/lesson/4775/start/

https://resh.edu.ru/subj

ect/lesson/6148/start/




yrneBo4OPOAOB U UX
nepepaboTka.

14

HedTb 1
NPUPOAHbLIN ras

15

MpakTu4yeckasn
pab6ota Ne 1.
Mony4yeHwne
3TUNeHa u
u3y4yeHue ero
CBOWCTB.

16

KoHTponbHas
paboTa no teme
«Yrnesogopoabl u
MX NpupoaHbIe
MCTOYHUKU»

ras v NOnyTHble HeEPTSHbIE
rasbl. He(ptb n eé
npoucxoxaeHne. Cnocobbl
nepepaboTkn HedTK:
neperoHka, KpeKnHr
(Tepmmnyeckumin,
KaTtanuTuyeckui), NMponms.
MpoaykTbl nepepaboTku
HedTH, UX NPpUMEHEHNE B
NPOMBILLNIEHHOCTU U B ObITY.
KameHHbIn yrons n npoayKThbl
ero nepepaboTku.
HemoHcTpauus

— Konnekuun «HedTb» 1
«Yronb».

NabopaTtopHbie onbIThbI

— O3HaKoMIIeHME C
obpasuyamn nnacrtmacc,
Kay4yKOB U pPe3uHbI;

— MOAENNPOBaHME MOSEKYN
yrneBo4opoaoB 1
ranoreHonpon3BOAHbIX.
BbluucneHus

— MO YPaBHEHMNIO XMMUYECKON
peakuum (Maccbl, 06bEMa,
KOnmM4ecTBa MCXOOHOro
BeLLleCTBa Unu NpoaykTa
peakumn no U3BECTHbIM
mMacce, 06bEmy, KONMYeCTBY
O[IHOTO M3 UCXOAHbIX BELLECTB
NN NPOAYKTOB peakLmm)

BbINOSTHEHWIO
nabopaTopHbIX OMNbITOB 1
npakTuyecknx paboT no
MNOMNYYEHUIO U U3YYEHUIO
OpraHN4ecKnx BELLECTB.
MpeacTaBnATb pesynbTaThl
3KcnepumeHTa B oopme
3anncu ypaBHeHUN
COOTBETCTBYHOLLUNX peakuuni
N genaTb BbIBOAbI HA UX
OCHOBe.

MpoBOAUTL BbIYUCIIEHUSA MO
YPaBHEHNIO XMMNYECKOM
peakumu.
CamocTosATenbHO
nnaHnpoBaTb U
OCYLLIECTBMATb CBOIO
no3HaBaTeNbHYHO
AEeATeNnbHOCTb; NPUHUMAaTb
aKTUMBHOE y4yacTue B
rpynnoBon y4yebHom
AEeATeNnbHOCTU

https://resh.edu.ru/subj

ect/lesson/2064/start/

Utoro no pasgeny

13

1

1

Kucnopoacopnepxawme opraHn4yeckme coeauHeHus (13 u.)




17 | CnvpTbl. CBOKCTBA [MpenernbHble 0O4HOATOMHbIE PackpbiBaTb CMbICH https://resh.edu.ru/subj
CcnMpToB cnupTtbl. MeTaHon v aTaHor: n3yyaeMblX MOHATUN ect/lesson/4769/start/
CTpoeHune, usnyeckune u (BbIABNATL UX
18 | MHOroaToMHbIE .
XUMUYECKME CBONCTBA (peakumm | XxapakTepHble NpuU3Hakn),
cnnpTel C aKTMBHbIMWN MeTannamu, yCTaHaBnMBaTb NX
ranioreHoBo4opoLaMu, ropeHune), | B3aMmo-CBA3b,
npuMmeHeHne. BogopoaHas MCNoNb30BaTb
cBsa3b. [lencteme metaHona u COOTBETCTBYIOLLNE
3TaHOMNa Ha OpraHM3M YesioBeKa. | MOHATUA MPU ONUCaHUK
MHoroaToMHblE CNUPTLI. COCTaBa, CTPOEHUSA U
OTUNEHIMNKONb WU MMULEPUH: npeBpaLLeHni
CTPOEHUE, PU3nMYecKme n OpraHMYeckmx
XMMUYEeCKMe CBOMUCTBA COEeANHEHWM.
(B3aMmopencTemne co Mcnonb3oBaTb
LLIENTOYHBIMM MeTannamum, XUMUYECKYIO CUMBOJSINKY
KayeCTBEHHas peakuus Ha ANs COCTaBneHns
MHOroaTOMHbIE CNNPThI). MOJSEKYNSIPHbIX U
CTPYKTYPHbIX
(pa3BépHyTOMN,
COKpaLLEHHON) cbopmyn
OpraHM4YecKnx BELLECTB.
19 | ®eHon [enctere Ha opraHnam YcTraHaBnuBeaTb https://resh.edu.ru/subj
yenoseka. [lpmeHeHne NPUHaAEXHOCTb ect/lesson/5727/start/
rMyUepuHa U 3TUNEHITNKONS. BELLIECTB K
®eHon. CTpoeHne mornekynbl, onpenenéHHomy Krnaccy
du13nYECKME N XUMNYECKNE MO COCTaBYy U CTPOEHMUIO,
cBoncTBa peHona. TOKCMYHOCTb | Ha3blBaTb UX MO
deHona. lNpumeHeHne peHona | cMcTeMaTM4eCcKon
20 | Anbgernabl n Anbaernabl U KEMOHAI. HOMEHKNaType; https://resh.edu.ru/subj

KETOHbI

dopmanbaerva, auetanbaoerna:

npuBoONTb TpMBUalrbHbIE

ect/lesson/4776/start/




21

ALEeTOoH

CTpoeHune, pusnyeckune u
XUMUYECKME CBONCTBA (peakumm
OKMCINEHUS1 U BOCCTAHOBIIEHNS,
Ka4yeCTBEHHbIE peakuun),
nony4yeHne 1 NpMMeHeHMe.
AUemoH: cmpoeHue,
gusuyeckue u xumudyeckue
ceolicmea (peakyuu OKUCIIeHUs
U 80CCMAaHOBIIEHUS), Nofy4eHue
U NMpUMEHEHUE.

22

Kap6oHoBble
KUCNOTbI

23

CnoxHble agoumpbl

24

Kupbl

OaHoOoCHOBHbIE NpeaenbHble
KapbOHOBbIE KMCMOTHI.
MypaBbKHas n yKkcycHas
KUCNOTbI: CTPOEHNE,
dun3n4eckmne n xmmmdeckmne
CBONCTBa (CBOWCTBA, 00Lme ans
Knacca K1cnoT, peakuus
aTepudmkauun), nonyveHme un
npumeHeHne. CteapmHoBas u
ONenHOBas KUCNOTbI Kak
npeacTaBUTENN BbICLUNX
KapOOHOBbIX KMCNOT. Mbina Kak
COMN BbICLUINX KAPBOHOBbIX
KUCIOT, UX MOloLLIee AEeNCTBUE.
CnoxHble agmpbl kak
Npon3BoAHbIE Kap-00-HO-BbIX
KMCnoT. maponms CrioXHbIX
acpupos. Kupsl. 'mgponus
XnpoB. NpuMeHeHne Xnpos.
Buornornyeckas ponb Xupos

25

Yrnesoabl

26

["moko3a

27

Kpaxman n
uennonosa

YrneBoabl: cocTas,
Knaccugukauma yrnesonoB
(MOHO-, on- n nonncaxapuabl).
["ntoko3a — npocTenumm

Ha3BaHUSA OTAENbHbIX
npeacraBuTenemn
Kncnopoacogepxawmx
COeNHEHNN.
XapaktepusoBaTb
COCTaB, CTPOEHME,
npUMeHeHne,
domsnyeckume n
XMMUYECKMEe CBOWCTBA,
BaXkHeNLLmne cnocodsbl
NONy4YeHUsT TUMUYHBIX
npeacraBuTenemn
pasfn4YHbIX KnaccoB
Kncrnopoacoaepawmx
coeguHeHun (MeTaHona,
3TaHona, rmuuepvHa,
deHona,
dopmanbaernaa,
aueTtanbgernaa,
YKCYCHOM KUCNOTHI,
FMIOKO3bI, Kpaxmana,
Lensonosbl); BbIABMNSATb
reHeTUYECKYHo CBA3b
MeXay HAMK K
noaTBepXxaaTb eé
Hanuyne ypaBHEHNSMU
COOTBETCTBYHOLLMX
XUMNYECKMX peakuunm ¢
NCNOMNb30BaHNEM
CTPYKTYPHbIX ¢hopmyn.
OnwucblBaThb cocTas,
XUMNYECKOE CTPOEHME U
NPUMEHEHNE XNPOB,
XapakTepusoBaTb UX

https://resh.edu.ru/subj

ect/lesson/2065/start/

https://resh.edu.ru/subj

ect/lesson/5952/start/

https://resh.edu.ru/subj
ect/lesson/6150/start/

https://resh.edu.ru/subj
ect/lesson/5413/start/




28

MpakTu4yeckasn
pab6oTta Ne 2.
CBounctBa
pacTBopa

YKCYCHOW KUCIIOTbI.

29

KoHTponbHas
paboTa no teme
«Kucnopoacoaepx
awme
opraHu4yeckue
coeAuHeHUn»

MOHOcaxapua: oCoO6eHHOCTH
CTPOEHUNSA MOSEKYIbI,
dunsmnyeckme n xmummyeckme
CBOWCTBa (B3aMoLencTBmne ¢
rmgpokcngom meaun(ll),
OKMCIEeHME aMMMaYHbIM
pacTBopom okcuga cepebpa(l),
BOCCTaHOBMNEeHne, bpoxeHne
rMNIOKO3bl), HAXOXAEHME B
npupoae, NpUMeHeHne,
BGuonoruyeckas posb.
doTocnHTE3. DpyKTO3a Kak
N3oMep rMNIKO3bI.

Caxaposa — npedcmasumerib
Oucaxapudos, 2udposiu3,
Haxoxo0eHue 8 npupode u
rPpUMEHeHUe.

Kpaxman v uenntonosa kak
NpUpoAHbIE NONUMEPbI.
CTpoeHue kpaxmana u
uenntonosbl. Pnsnyeckne u
XMMUYECKMe CBONCTBA Kpaxmana
(rmaponus, kayecTBeHHast
peakumusi c 10goM)
NabopaTtopHbie onbIThbI

— ropeHune cnupToB;

— OKMCIIEHME 3TaHOMa OKCUMAOM
meau(ll);

— B3aMMOLENCTBUE IMULEPUHA
¢ rmgpokemnaom megu(ll);

— OKMCIeHMe anbaerngos
aMMMaYyHbIM pacTBOPOM OKcuaa
cepebpa(l) n rmgpokcmaom
meau(ll);

3Ha4veHune ans
XU3HeaeAaTenbHOCTH
OpraHn3moB.
Oco3HaBaTb ONacHOCTb
BO3ENCTBUSA Ha XXNBble
OpraHmM3mbl
onpenenéHHbIX
OpraHMYecKnx BELLECTB U
NOACHATb Ha NpuMepax
CNoCcoObl YMEHbLUEHNSA 1
npenoTBpaLleHns nx
BpeaHOro BO34encTBuns
Ha OpraHn3M 4enoBeka.

https://resh.edu.ru/subj

ect/lesson/2064/start/




1noaom.

BbluucneHus

— N0 YpaBHEHMUIO XUMUYECKOMN
peakumn (Macchbl, 06bEma,
KonnyecTBa MCXOQHOro
BELLEeCTBa Unu NpoayKTa
peakumm no M3BeCTHbIM Macce,
00BbEMY, KONNYECTBY OAHOIO 13
NCXOOHbIX BELLECTB UINn
NPOAYKTOB peakuunn)

— B3auMogencTeme Kpaxmana c

Utoro no pasgeny

13

1 1

A3oTcopepxalime opraHmyeckue

coeauHeHusn (3 4.)

AMUHBbI. MemunamuH u

aHUJIUH. cocmas, cmpoeHue,

30 | AMUHBI. AHUNKUH 1
31 | AMUHOKUCHOTHI 1
32 | benku 1

usuyeckue u xumu4eckue
ceolicmea (2opeHue,
g83aumodelicmesue ¢ 8o0ol u
Kucriomamu,).
AMMHOKNCIIOTbI Kak
aMmoTepHbIe OpraHMyeckue
coeguHeHus. Punsnyeckne u
XMMNYECKME CBOMNCTBA
aMWHOKUCNOT (Ha Nnpumepe
rmuuuHa). buonornyeckoe
3Ha4YeHne aMUHOKUCIOT.
MenTnabi.

Benku kak npupogHble
BbICOKOMOJSIEKYNSAPHbIE
coeanHeHus. NepBu4dHas,
BTOPUYHAA N TpeTU4Has
CTpyKTypa 6enkos.
XuMmn4yeckme CBOMCTBA

6GenkoB: rmaponus,

PackpbliBaTb CMbICN
N3y4aemMblX NOHATUN
(BbIABNATb UX XapaKTepHble
NpW3HakKkK), ycTaHaBNMBaTb
NX B3aMMO-CBS3b,
MCNonb30oBaTb
COOTBETCTBYHOLLMNE

NOHATUSA NPU oNUcaHUn
cocTaBa, CTPOEHMUS U
npeBpaLlLeHnn
OpraHNYecknx CoeanNHEHUN.
Mcnonb3oBaTb
XVMUYECKYIO CUMBOMKY
ANs cocTaBneHnsd
MONEKYNSPHbIX 1
CTPYKTYPHbIX (Pa3BEPHYTON,
COKpaLLEHHOW) dhopmyn
OpraHN4yecKnx BeLLecTB.
Onpegensatb
NPUHaLNEXHOCTb BELEeCTB
K onpegenéHHoMy Knaccy

https://resh.edu.ru/subj

ect/lesson/4743/start/

https://resh.edu.ru/subj
ect/lesson/6296/start/




AeHaTypauns, Ka4yeCTBEHHbIE
peakumm Ha 6enku.
HemoHcTpauun

— AeHaTypaumsa 6enkos npu
HarpeBaHuu;

— UBETHble peakunn 6enkos.

Mo COCTaBy U CTPOEHMUIO,
Ha3blBaTb UX MO
cucTtemaTm4eckomn
HOMEHKMNaType; NPMBOAUTb
TpMBManbHble Ha3BaHMUS
OTAENbHbIX
npeactaBuTenen.
XapaktepusoBaTb COCTaB,
CTPOEHUE, NPUMEHEHNE,
dunamnyeckme n xummyeckme
CBOWCTBA, BakKHeuLIune
cnocobbl Nony4yeHns
TUMWUYHBIX NPeacTaBUTENEN
asoTcoaepxaLumx
coeauHeHun (rmuumnHa n
6enkoB.).

MosAcHATL Ha Npumepax
3Ha4YeHmne benkoB Ans
opraHM3ma 4ernoBeka.
Mcnonb3oBaTb
€CTECTBEHHO-Hay4Hble
MeTOoAbl MO3HAHNUSA —
HabngaTh U oNUCbIBaTb
AEMOHCTPaLMOHHbIN
9KCNEPUMEHT.
CamocTtoaTenbHo
nnaHMpoBaTh U
OCYLLECTBNATb CBOIO
no3HaBaTesbHYHO
AeATeNbHOCTb; NPMHUMaTb
aKTUBHOE yyacTue B
rpynnoBon y4yebHom
AesaTenbHOCTH

Utoro no pasgeny




BbicokomoneKynsipHble coeanHeHus (2 4.)

33 | Mnactmaccel. 1 OCHOBHbIE MOHATUS XMW Bnagetb nsyvyaembivn https://resh.edu.ru/subj
Kayuykn BbICOKOMONEKYNAPHbIX XUMUYECKMMU NOHATUAMM: ect/lesson/6095/start/

cOeIHEHUIA: MOHOMED, pacKkpbiBaTb CMbICI https://resh.edu.ru/subj
nonumep, CTPYKTYpHOE 3BEHO, | N3y4aeMblX NMOHATUMI U ect/lesson/6152/start/
cTeneHb nonumepusaunm, NPUMEHSATb 3TW MOHATUS https://resh.edu.ru/subj
cpeaHaa MonekynspHas npu onncaHun coctasa u ect/lesson/4777/start/
macca. OCHOBHble MeToabl CTPOEHMS
CUHTe3a BbICOKOMOSEKYSAPHbIX
BbICOKOMOJSEKYNSIPHbIX OpraHWYeCcKnX BELLECTB,
COeNHEHUN — Ans o0 bACHEHUSA
nonMMmepusauus n OTAENbHbIX hAKTOB U
NONMKOHAEHCcaLUMS. ABMNEHWIA.
lMnacmmaccsi (nonuamuneH, | icnonb3oBaTb XMMUYECKYHO
MOSIUNPONUIIEH, CYMBOIUKY ONsl
osIu8UHUNXIOPUO, COCTaBNEHNsI CTPYKTYPHbIX
nonucmuporn). HamypasnbHbil | (hopMyn BELECTB U
U CUHMemuyecKkue Kay4dyku YypaBHEHMWI peakLmi
(bymadueHosnbld, nonumepusaumm un
XI10pOrpeHo8bIl U MONMKOHAEHCALMM
u30rpeHosbIl). BorokHa:
HamyparibHble (XJI0MOK,
wepcmsb, WESK),
UCKyccmeeHHbIe (auemamHoe
B0JIOKHO, 8LCKO3a),
CUHmMemud4yeckue (KarnpoH u
J1agcaH).
demoHcTpauusa
— O3HaKoMIIeHMe ¢
obpasuyamu NpupogHbIX U
NCKYCCTBEHHbIX BOSTOKOH,
nnacrTmacc, Kay4yykos

34 | O6o6weHne n 1 Bbiuncnenus

cncrtemMatTunsauus




3HaHUU NO Kypcy
opraHu4eckoun
XUMUM

— MO YPaBHEHMNIO XMMUYECKON
peakuum (Maccbl, 06bEMa,
KOnmn4yecTBa MCXOOHOrMO
BeLlecTBa UM NpoaykTa
peakumn no M3BECTHbIM
mMacce, 06bEMy, KONMYeCTBY
O[HOr0 N3 UCXOAOHbIX BELLECTB
NN NPOAYKTOB peakLmn)

WUtoro no paspeny

nToro

34




11 KNNACC

Ne | Tema ypoka Bcer | KP [T | MNporpammHoe OcHoBHble BUAbI ANEeKTPOHHbIe
o P | copepxaHue DeATeNbHOCTH (undpossbie)
yaco obGpa3oBaTeribHble
B pecypchbl
TeopeTtnyeckme ocHoBbl Xumum (13 4.)

1

CTpoeHune atomoB

2

Mepuogunyeckmin
3aKOH 1n
nepuoanyeckas
cuctema [.U.
MeHpeneeBa

BxopgHan
KOHTpOJibHanA
paboTta

XUMNYECKUN SNIEMEHT.
ATom. Agpo aTtoma,
N30TOMNbI. DNEKTPOHHas
obonoyka. JHepreTnyeckne
YPOBHW, NOOYPOBHW.
ATOMHbIE opbutanu, s-, p-,
d-anemeHTbl. OcobeHHOCTH
pacnpeneneHus
3NEKTPOHOB NO opbuTansam
B aTOMax 3/1EMEHTOB

nepBbIX YeTbIPEX NepuoaoB.

OneKTpoHHas
KOHourypaumsa aTomosB.
Mepuognyeckmin 3aKoH u
Mepuognyeckaa cuctema
XUMUYECKMX anemeHToB [.
. MengeneeBa. CBsa3b
nepuoanyecKkoro 3akoHa u
Mepuognyeckon cnctemol
XUMUYECKMX anemeHToB [.
. MeHpene-eBa

PackpblBaTb CMbIC/T
n3y4yaemMblX NOHATUN
(BbIABNATL NX XapaKTepHble
Npu3Hakn), yctaHaBnNueaTtb UX
B3aMMOCBA3b.

PackpbiBaTb CMbICIT
nepuogmnyeckoro 3akoHa [. A.
MeHpoeneeBa un
AEMOHCTPUPOBATb €ro
CUCTEMATU3UPYIOLLYIO,

OO BACHUTENBHYIO U
NPOrHOCTUYECKYIO (DYHKLMN.
XapaktepusoBaTtb
3IEKTPOHHOE CTPOEHNE
aTOMOB XMMWYECKUX
anemeHToB 1—4 nepnoaos,
NCNonb3ys NOHATUA «S-, p-, d-
3EKTPOHHbIE opbuTanmy,
«9HepreTn4eckme ypoBHM».
Ob6bACHATL 3aKOHOMEPHOCTU
N3MEHEHNSA CBOUCTB

https://resh.edu.ru/subjec
t/lesson/6479/start/




C COBpPEeMEHHOW Teopuen
CTPOEHNSA aTOMOB.
3aKOHOMEpPHOCTH
N3MEHEHNSA CBOUCTB
XUMUYECKNX 3N1EMEHTOB

n obpasyemMbix NMu
NPOCTbIX N CIOXHbIX
BELLLECTB NO rpynnam u
nepuogam. 3HadeHue
nepunoanyecKkoro 3akoHa B
pPa3BUTUN HAYKMW.
demoHcTpauumn

Buabl Tabnuy
«lNepnogmnyeckas cuctema
XUMUYECKMX anemeHToB [.
N. MeHpeneeBa»

XUMUNYECKMNX A3NEMEHTOB U UX
COeIMHEeHU No nepuoaam u
rpynnam Nepunogunyeckomn
CUCTEMbI XMMUYECKNX
anemeHToB . U.
MeHpoeneeBa

Xnmmn4yeckas CBsi3b

BelwecTBa
MOMEKYNSPHOro U
HEeMONEeKynsipHOro
cTpoeHua. Tunbl
KpUCTannmyecknx
peLueToK

YucTble BelecTBa
n cmecu.
AduncnepcHoble
CUCTEMbI

KoHTponbHas
paboTa no teme
«CTpoeHue
BellecTBa.
Xnmunyeckasn
CBA3b»

CTpoeHue BellecTBa.
Xumundeckasi ceBaA3b. Buabl
XUMUYECKOW CBSI3U
(koBaneHTHasa HenonspHas
N NonsipHasi, MOHHas,
MeTannumyeckas).
MexaHun3mbl o6pasoBaHus
KOBaneHTHON XMMMNYECKOMN
cBs3M (OOMEHHbIN K
AOHOPHO-aKLENTOPHbIN).
BopgopoagHas cBs3b.
BaneHTHOCTb.
OnNeKTpPooTPULATENBHOCTD.

CteneHb okncneHus. VoHbi:

KaTMOHbI N @aHNOHbI.
BewecTtBa monekynsapHoro
N HEMOIEKYNSIPHOIO
CTPOEHUS. 3aKOH

PackpbiBaTb CMbICIT
n3y4yaemMblX NOHATUN
(BbIOENATDL UX XapaKTepHbIe
NPWU3HaKN) N NPUMEHATb 3TU
NOHATUSA NPU oNUcaHNn
coCTaBa U CTPOEHUS
BELLEeCTB, A1 0ObACHEHMA
oTAenbHbIX PaKkToB

N ABNEHUN.

OnpepenaTb BUAbI
XUMUYECKOWN CBSA3U
(koBanNEeHTHOW, NOHHOMN,
MeTannmyeckon,
BOAOPOOHOWN) B COEANHEHUSX;
TUN KpUCTannyeckomn
PEeLUETKN KOHKPETHOro
BellecTBa.

OnpegenaTtb BaneHTHOCTb 1

https://resh.edu.ru/subjec
t/lesson/6332/start/

https://resh.edu.ru/subjec
t/lesson/5911/start/
https://resh.edu.ru/subjec
t/lesson/5581/start/

https://resh.edu.ru/subjec
t/lesson/4939/start/15113
4/




NOCTOSAHCTBA COCTaBa
BelwlecTBa. Tunbl
KpUcTaninnyecknx peLuéTok
1 CBONCTBA BeLLEeCTB.
[MoHATME O AMCNEPCHbIX
cuctemax. ICTUHHbIE K
KONNouaHble pacTBOpPbI.
MaccoBas gons BellecTBa
B pacTBope.
Knaccudgumkauus
HeopraHN4Yecknx
coeJUHEHUN.
HomeHknaTtypa
HEeopraHM4YeCcKMx BELLIECTB.
feHeTn4eckasa cBA3b
HEeopraHM4YecKnx BELLECTB,
npuHagnexawmx

K pasfiMyHbIM Krnaccam

cTeneHb OKUCIEHMS!
XUMUYECKNX 3TIEMEHTOB

B COEAMHEHUSIX Pa3INYHOrO
cocTaga.

MpoBOAUTL BLIYUCIEHMS C
MCNOMb30BaHNEM MOHATUS
«MaccoBasi [oNs BellecTsa B
pacTBope»

Knaccudumkaums
XUMUYECKNX
peakuunn B
HeopraHN4Yeckom u
opraHu4eckomn
XUMUU

CkopocCTb
XUMUYECKON
peakumnm

10

OneKkTponuTnYecK
as guccoumnauns

11

OkncnurtensHo-
BOCCTaHOBUTENbH
ble peakuum

12

MNMpakTuyeckasn
pa6ora Ne 1.

Xnmumyeckas peakums.
Knaccudgumkauus
XUMUYECKMX peakuuni B
HeopraHN4Yeckom u
OpraHN4YecKon XmmMmn.
3aKOH CoxXpaHeHns Macchl
BELLLECTB; 3aKOH
COXpaHeHus 1
npeBpaLLeHnst SHeprnmn npu
XUMUYECKNX peaKLmsiX.
CkopocCTb peakumu, eé
3aBUCMMOCTb OT pPasfnnUYHbIX
¢akTopoB. ObpaTumble
peakunn. Xmmmyeckoe
paBHoBecue. PakTopbl,
BNMSOLLNE HA COCTOSIHNE

Ob6bACHATL 3aBUCUMOCTb
CKOPOCTUN XMUYECKOMN
peakuum OT pasfnUYHbIX
dbaKTOpOB.

OnpepenaTb xapakrep
CMELLEHNST XU-MUYECKOTO
paBHOBECUS B 3aBUCMMOCTU
OT BHELUHEero Bo3gencTBus
(npvHUMn Jle WaTenbe).
CocTaBnATb ypaBHEHUSA
peakuni pasnmyHbIX TUMOB;
NOJSIHbIE U COKPALLEHHbIE
NOHHbIE YPaBHEHUS peaKkLmni,
yunTbIBasi yCrioBus, npu
KOTOPbIX 3TN peakumMm nayT ao
KOHUa.

https://resh.edu.ru/subjec
t/lesson/4938/start/15110
7/

https://resh.edu.ru/subjec
t/lesson/3523/start/15116
1/

h_ttps://resh .edu.ru/subjec
t/lesson/5912/start/92791
/

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




BnusHune
pPa3snnyYHbIX
¢akTopoB Ha
CKOpOCTb
XUMUYECKON
peakuum

13

KoHTponbHas
pa6oTa no teme
«Xnmunyeckue
peakummn»

XMMUNYECKOrO paBHOBECUS.
MpuHumn Jle WaTtenee.
OnekTponutTnyeckas
anccoumaums. CunbHble U
cnabble aNeKTponuThl.
Cpepa BOAHbIX pacTBOPOB
BELLECTB: Kucnas,
HeuTparbHas, LWerno4vHas.
[MoHssmue o 8000POOHOM
rnokasamere (pH)
pacmeopa. Peakumn
NOHHOro obmeHa. udporsu3s
opa2aHuU4ecKux u
HeopeaaHU4YeCcKux eewecms.
OkncnutenbHo-
BOCCTaHOBUTENbHbIE
peakuuun. lNoHsmue o6
3/lekmponu3e pacrisiagos u
pacmeopos corsedl.

[NpumeHeHue anekmposusa.

demoHcTpauumn

— moaenu
KPUCTannyeckmx peLleTok;
— pasnoxeHune nepokcuaa
BOOOpPOAA B MPUCYTCTBUN
KaTanusaTopa.
NabopaTtopHble paboTbl
— npoBefeHne peakuum
NOHHOro obmeHa;

— onpeaenexHune cpeabl
pacTBOPOB BELLECTB C
NOMOLLbIHO YHUBEPCANbHOIo
nHamnkKaTopa.
Bbluncnenus

MoareepxagaTb
CyLLleCTBOBaHME
reHeTUYECKON CBA3N MEXAY
HeopraHM4YeCcKMMmn
BELLLECTBAMN C MNOMOLLIbHO
YpaBHEHNN COOTBETCTBYHOLLNX
XUMUYECKMX peakLm.
MpoBoauTb, HabnwaaTL U
OnunCbIBaTb XMMUYECKNIA
9KCNEPUMEHT: Mo
onpeaeneHnto cpeabl BOAHbIX
pacTBOPOB BELLECTB,
BbISIBNIEHWNIO YCNOBUIA
npoTeKaHns peakumi MOHHOIo
obMeHa, N3y4yeHuto BNUSHNA
pasnn4YHbIX PakTopoB Ha
CKOPOCTb peakuui.
CnepoBatb npaBvnam
NoSIb30BaHNSA XMMNYECKOM
nocyaon n nabopaTtopHbIM
obopyaoBaHuem.
MpeacTaBnAaATb pesynbTaThl
XMMMUYECKOro 3KCNepMMeEHTa B
dopmMe 3anncu ypaBHEHUN
COOTBETCTBYHLLMX peakuumn 1
Aenartb BbIBOAbI HA UX
OCHOBE.

MpoBOAUTbL BbIMUCNEHUS NO
YPaBHEHNAM XMMUYECKNX
peakuuin, B TOM vucrne
TEPMOXMMUNYECKME PaCHETHI

esson/9adf8229-876b-
4907-868e-
1d43bf90855¢

https://academy-
content.myschool.edu.ru/I
esson/cc14f97b-ada3-
4ac9-a123-dadc40973c6f




— pac4yeTbl C
NCNONb30BaHMEM MOHATUSA
«MaccoBas gons
pPaCTBOPEHHOIO BeLlecTBay;
— pacyéTbl N0 ypaBHEHUAM

XUMUNYECKNX peaKLlMVI, B TOM

yucne TepMoxXuMmnyeckmne
pacyéeTbl

Utoro no paspeny 13

HeopraHnyeckasa xumua (17 4.)

14 | MeTtannbl N nx 1
cBoWcTBa
15 | Cnnasbl 1

MeTannsl. NonoxeHne
MeTanmnoB B
[Mepuogunyeckon cncteme
XUMUYECKMX anemeHToB [l.
N. MeHpeneesa.
OcobeHHOCTUN CTpOoeHNs
3NEKTPOHHLIX 0605104EK
atomoB meTtannos. Obuwme
dom3nyeckme cBoncTBa
meTannos. Cnnasbl
MeTanmnos.
ONEKTPOXNMMYECKUI psa
HanpsH>KeHUn MeTanmnos.
XUMmnyeckme CBoOMCTBa
BaXkKHEWLLNX MeTannoB
(HaTpuin, Kanun, KanbLmN,
MarHum, arntoMUHUN, LUNHK,
XPOM, Xenes3o, Meb) N nx
COeAVNHEHUN.

O0bwume cnocoobbl
nosly4YeHnst MeTansnos.
MeTtannyprusa. Kopposus
memaurinos. Criocobsl

PackpbiBaTb CMbICIT
n3yyaeMblX NOHATUN
(BbIAENATD MX XapaKTepHbIe
NPWU3HaKN) N NPUMEHATb 3TU
NOHATUSA NPU onNMcaHUn
cocTaBa 1 CTpoeHus
BeLecTB, Ans oobAcHeHns
oTAenbHbIX (aKkToB

N SABNEHUN.

Ob6bacHATL obLme
3aKOHOMEPHOCTH

B UBMEHEHNN CBONCTB
3M1EMEHTOB — METansoB N Ux
COEOVHEHUI C YY4ETOM
CTPOEHNA NX aTOMOB U
nonoXxeHus

B Nepunogunyeckon cucteme
Xummnyeckmx anemenTtos [l. L.
MeHpeneesa.
XapakTtepunsoBaTtb
(onucebiBaTh) 0b6LWMe
XUMUYECKME CBONCTBA
MeTanmnoB, UX BaXKHENLUMX

https://resh.edu.ru/subjec
t/lesson/3493/start/15121
3/

https://resh.edu.ru/subjec
t/lesson/4961/start/15129
3/




16

Xumuyeckume
CBONCTBa
MeTannos

17

CnocoObl
nonyyeHuns
MeTannos

18

MeTtannyprus.
Koppoaus
MeTarnsnoB

19

MpumeHeHne
MeTansnos

20

MNMpakTnyeckasn
pa6oTta Ne 2
PeweHne

JKCnepuMmeHTanb

HbIX 3aAaad no

Teme «MeTtannbi»

3awumbl 0m Koppo3uu.
MpuMeHeHne meTannos B
ObITY U TEXHUKE
demoHcTpauum

— konnekuus «MeTannbl 1
cnnaBbl».

Na6opaTtopHbie onbIThbI
— KayeCTBEHHbIE peakumm
Ha KaTMOHbI METAIMOB.
BbluucneHus

— pac4y€Tbl Macchbl
BeLllecTBa nnm obobema
ra3oB No U3BECTHOMY
KONM4YecTBY BELLECTBA,
Macce nnn obbLEMY O4HOro
N3 y4acCTBYIOLLNX B peakumm
BELLECTB; pac4€Tbl Macchl
(o6béma, konnyecTBa
BelLlecTBa) NpoaYyKTOB
peakuuu, ecrniv 0gHo u3
BELLIECTB UMEET NPUMECH;
— pac4€Tbl Macchbl

coeauHeHun, noaTeepXxaas
3TO onucaHue npumepamm
YpaBHEHNN COOTBETCTBYHOLLNX
XUMNYECKUX peaKkLni;
npuMeHeHne MeTannos B
pasnuyHbIX obnacTsx, a
TaKKe NCNosib30BaHWe 1x As
CO3aHnsi COBPEMEHHbIX
MaTtepuasnoB U TEXHONOIMMN.
PackpbliBaTb CYLHOCTb
OKUCINUTENBHO-
BOCCTAHOBUTESbHbIX peakuun
nocpeacTBOM COCTaBMEeHUs
3MeKTpoHHOro 6anaHca aTmx
peakunmn.

MpoBoanTb peakumu,
nogTeepxaatoLime
XapaKTepHble CBOUCTBA
n3y4yaemblX BELLECTB;
pacrno3HaBaTb OMbITHbIM
nyTEM MOHOB MeTansoB.,
NPUCYTCTBYIOLLNE B BOOHbIX

https://resh.edu.ru/subjec
t/lesson/3534/start/15126
6/

https://resh.edu.ru/subjec
t/lesson/5814/start/15123
9/

h_ttps://resh.edu.ru/subiec
t/lesson/3493/start/15121
3/

h_ttps://resh.edu.ru/subiec
t/lesson/3479/start/15118
7/

h_ttps://resh .edu.ru/subjec
t/lesson/3514/start/15142
9/

h_ttps://resh.edu.ru/subiec
t/lesson/2067/start/




21

KoHTponbHas
pa6oTa no teme
«MeTannbi»

(06bEMa, KonmyecTBa
BelLlecTBa) NpoaykTa
peakuuu, ecriv OgHo u3
BELLLECTB JaHO B BMAe
pacTBopa C onpegenéHHomn
MaccoBoW gonen
pacTBOPEHHOIO BeLLecTBa.

pacTBopax.
Habntopgatb 1 onucbiBaTh
AEMOHCTPaLMOHHbIE OMbIThI;
NpPOBOAUTb U ONUCHIBATb
XUMUYECKNIA IKCMIEPUMEHT
(nabopaTtopHbie n
npakTnyeckne paboThbl).
MpenctaBnatb pesynbTaThl
XMMMUYECKOro 3KCnepumeHTa B
doopme 3annucu ypaBHeHUN
COOTBETCTBYHOLLUNX peakuuin n
Aenatb BbIBOAbI HA UX
OCHOBE.

CnepoBatb npasunam
Nofib30BaHNSA XMMNYECKOM
nocyaon n nabopaTtopHbIM
obopynoBaHuem.

MpoBOAUTL BbIYMCNEHUS NO
YPaBHEHNAM XMMUYECKNX
peakunin.

CamocToaTensHo
nnaHMpoBaThb U
OCYLLECTBNATb CBOIO
no3HaBaTesbHYI0
AEeATENbHOCTL; NPMHUMAaTb
aKTUBHOE yyacTue B
rpynnoeon y4yebHom
AEeATENbHOCTM

https://resh.edu.ru/subjec
t/lesson/5913/start/15134
7/

22

HemeTtannsbl.
MonoxeHue B
Meprnoanyeckon
cucteme
XUMUYECKUX
anemeHToB . U.

HemeTannsl. NonoxeHune
HEMeTansnos B
MNepnoanyeckon cucreme
XUMUYECKNX 3nemeHToB [.
. MeHgeneeBa un
0COBEHHOCTN CTPOEHNS

PackpbiBaTb CMbICIT
N3y4yaemMblX NOHATUN
(BbIOENATD UX XapaKTepHbIe
NPU3HaKN) N NPUMEHATb 3TU
NOHATMS NPU oNMcaHUn
COCTaBa U CTPOEHUS

https://resh.edu.ru/subjec
t/lesson/5939/start/15132
0/




MeHpeneeBa

23

CsolictBa
BaXkHEMLLUX
HemeTannos

24

CaoWcTBa oKcmnaoB
HemeTannoB

25

Kucnotsbl.
BopopoaHble
COeNHEHUA

26

MpumeHeHne
BaXKHEWLLINX
HemMeTannoB n nx
coegunHeHnn

27

eHeTn4eckas
CBSA3b MexXay
Knaccamu
coegunHEeHnn

28

MpakTnyeckue
paboTbi Ne 3.
PeweHue
3KcnepuMeHTanb
HbIX 3aga4 no
TemMe
«HemeTtannbi»

29

KoHTponbHas
paboTta no teme
«HemeTannbi»

aTtomoB. dusnyeckne
CBOMCTBA HEMETAsMOB.
AnnoTtponuna HemeTansnos
(Ha npumepe kucnopoaa,
cepbl, gocdopa n
yrnepoga).

XMnyeckme CBOMCTBa
BaXkKHEULLNX HEMETansnoB
(ranoreHosB, cepsbl, a3oTa,
docdopa, yrnepoaa u
KPEMHUS) U UX COeANHEHUN
(okecnpos,
Kncnopoacoaepxawmx
KMCNOT, BOAOPOLHbIX
COeaUHEHUN).
MpuMeHeHne BaXKHENLLNX
HemeTannoB n nx
coeVHEH NI
demoHcTpauum

— obpasubl HEMEeTansos;
— B3auMoaencTene megm ¢
a30THOW KNCNOTOWN
PasnMyHOM KOHLEHTpaLUuu;
NabopaTopHble onbITbI
— KayeCTBEHHbIE peakumm
Ha aHMOHbI N KaTUOH
aMMOHUS;

— B3aMMoOOeuncTBue
rmapokcmaa antoMuHms ¢
pacTBOpPaMu KUCIOT U
Lenoyen;

Bbluncnenus

— pac4€Tbl Macchbl
BellecTBa Unu obbLEma

BeLEeCTB, Ans 00bACHeHUS
oTAenbHbIX PakToB

N ABNEHUN.

ObObACHATL 0bOLWMe
3aKOHOMEPHOCTH

B M3MEHEeHNN CBONUCTB
HemeTannoB n nx
COeINHEHUN C Y4ETOM
CTPOEHNA NX aTOMOB U
nonoxeHua B lNeprnognyeckon
cUcCTeEME XUMUYECKMX
anemenToB . .
Menpgeneesa.
XapaktepunsoBaTb
(onucbiBaTh) 0OLWMe
XMMUYEeCKne CBONCTBA
HEMEeTannoB, UX BaXXHENLLNX
coeIMHeHUN, NoaTBepXKaas
3TO onucaHne npumepamm
YpaBHEHWNN COOTBETCTBYHOLLNX
XUMNYECKUX peaKLn.
XapaktepusoBaTb BfMsiHUE
HemMeTansnoB n nx
COE€NHEHMN Ha XuBble
OpraHu3mbl; ONUCbIBaTb
NPUMEeHEHNEe B PasnuyHbIX
obnacTsx npakTnyeckom
OEeATenbHOCTU YenoBeka.
PackpbiBaTb CyLLIHOCTb
OKUCINUTENBHO-
BOCCTaHOBUTESbHbIX peaKkLunn
nocpeacTBOM COCTaBEHUS
3MeKTpoHHOro 6anaHca aTmx
peakumin.

https://resh.edu.ru/subjec
t/lesson/5939/start/15132
0/

https://resh.edu.ru/subjec
t/lesson/5913/start/15134
7/

h_ttps://resh .edu.ru/subjec
t/lesson/4960/start/15137
4/

https://resh.edu.ru/subjec
t/lesson/4960/start/15137
4/

https://academy-
content.myschool.edu.ru/l
esson/7¢c19b0ba-7815-
4db3-86f4-
d0ac5b740b3b

https://resh.edu.ru/subjec
t/lesson/2068/start/




30

KoHTponbHas
pa6oTa no teme
«Knaccbl
HeopraHU4YecKux
BeLlecTB U
opraHu4ecKux
coeauHeHnn»

rasoB Nno U3BeCTHOMY
KONM4YecTBY BeLLECTBA,
mMacce unm o6bEMY OAHOro
N3 y4acCTBYIOLLNX B peakumnm
BELLECTB; paC4€Tbl Macchl
(o6béma, konnyecTea
BelllecTBa) NpoayKTOB
peakuumu, ecriv ogHo u3
BELLLECTB UMeEeT NpuMecH;
— pac4éTbl Macchbl
(06béma, konnyecTBa
BeLLleCTBa) NpoaykTa
peakuuu, ecriv OgHo u3
BELLIECTB JaHO B BuAe
pacTBopa C onpeaenéHHomn
MaccoBOW gonen
pacTBOPEHHOIO BeLLecTBa.

MpoBoauTb peakumm,
nogTeepxagatoLime
XapakTepHble CBOMCTBa
N3yyaeMblX BELLECTB;
pacno3HaBaTb OMbITHbIM
nyTémM aHWOHOB,
NPUCYTCTBYIOLLME B BOOHbIX
pacTBopax.

HabntogaTb 1 onucbiBaTb
AEMOHCTPaALMOHHbIE OMbIThbI;
NPOBOANTbL N ONUCLIBATb
XUMUYECKNIA SKCNEPUMEHT
(nabopaTtopHble u
npakTu4eckne paboThbl).
MpeacTtaBnaTb pesynbTaThl
XUMUYECKOro 3KCNepUMEHTa B
dopMe 3annucu ypaBHEHUN
COOTBETCTBYHLLMX peakuumn 1
Aenatb BblIBOAbI HA MX
OCHOBe.

CnepoBatb npasunam
NONb30BaHNSA XMMUYECKON
nocyaon n nabopaTtopHbIM
obopynoBaHuem.
MpoBOAUTL BbIMMCNEHUS NO
YPaBHEHUAM XMMNYECKMX
peakunin.

CamocTosaTenbHO
nnaHMpoBaThb U
OCYLLECTBNATbL CBOKO
no3HaBaTeSbHYIO
AEATENbHOCTbL; NPUHUMAaTb
aKTUBHOE yyacTue B
rpynnoBon y4ebHowm

https://resh.edu.ru/subjec
t/lesson/2068/start/




OeATesIbHOCTW.

WUtoro no pasageny

17

XumMusa u Xn3Hb (4 4.)

31 | Xumunsa un 1
©e3onacHoCTb

32 | Yenosek B mupe 1
BELLECTB U
mMarepmanos

33 | Xumus v 3goposbe | 1

yerioBeka

Ponb xumun B obecnevyeHnm
3KONOrM4eckou,
3HEepreTM4YeckKom n nNULLEBON
6esonacHocTn, pasBuTUn
MeaunumHbl. NMoHaTHMe o
Hay4HbIX MeTogax
NO3HaHMSA BELLECTB U
XUMWNYECKNX peakumn.
MpeacrtaeneHusi 06 odLmx
Hay4HbIX NpMHUMNAax
NPOMbILLITIEHHOIO
NONyYEHNST BXKHENLLINX
BELLIECTB.

Uenosek B Mupe BELLECTB U
MaTepuanos: BaXHeunwme
CTPOUTENbHbIE MaTepuansl,
KOHCTPYKLMOHHbIE
MaTtepuanbl, Kpacku,
CTEKII0, KepaMuka,
mMarepuansl onsa
3NEKTPOHMKM,

PackpbiBaTb pofib XMMUK B
peLleHNN IHEPreTUYECKUX,
CbIPbEBbIX M 3KOJTOrMYECKNX
npobnem 4yenoBe4yecTBa,
OonncbiBaTb OCHOBHbIE
HanpaBieHWs1 pa3BUTUS
XMMWUYECKOW HayKuM U
TEXHONOMNMN.

MpumeHaTb Nnpasuna
6e3onacHoro obpatleHus ¢
BellecTBamMu,
NCcnonb3yemMbiMn B
NOBCEOHEBHOMN XXN3HW,
npasuna NnoBeaeHNs B LeNsax
cbepexeHns 300poBbst

N OKpYyXXatoLlen NpupoaHomn
cpeabl; NOHMMaTb Bpea
(onacHOCTb) BO3AENCTBUS Ha
XUBble OpraHn3mbl
onpenenéHHbIX BeLecCTB,
cmblicn nokasatens MNAK,

https://resh.edu.ru/subjec
t/lesson/3504/start/15148
5/

h_ttps://resh.edu.ru/subiec
t/lesson/4823/start/

https://resh.edu.ru/subjec
t/lesson/5452/start/




HaHOMaTepwuansl,
opraHun4yeckme n
MUHeparbHble yaobpeHus.
XUMnsa n 300poBbe
YyernoBeka: npasuna
NCNonb30BaHUS
neKapcTBEHHbIX
npenapaToB; npasuna
©e3onacHoro
NCNOnNb30BaHUS
npenapaToB ObITOBON
XUMUN B NMOBCEOHEBHOW
YKU3HU

MOSICHATb Ha NpMMepax
CMoCco0bbl YMEHbLUEHNSA 1
npeaoTBpaLleHns nx
BpeaHOro BO34encTBus.
AHann3npoBaTb N KPUTUYECKN
OLleHMBaTb MHopMaLMIo,
CBSI3@HHYI0 C XMMUYECKNMMU
npoweccamun n nx BANAHNEM
Ha COCTOSIHME OKpYXXatoLLen
cpeabl.

Mcnonb3oBaTb NoOny4YeHHble
3HaHUA 1 NpeacTaBneHnd o
chepax oeaTenbHOCTH,
CBSI3aHHbIX C HAyKOM U
COBPEMEHHbIMU
TEXHONOIrMsAMU, Kak OCHOBY
ANs opueHTaumn B Bblbope
cBoen byayuien
npodeccnoHanbHOW
AeATeNIbHOCTN.

MpuHMmaTL yyacTtme B
obcyxgeHumn npobnem
XUMNYECKON N IKOSTOrNYEeCKOMn
HanpaBiEHHOCTH,
BbICKa3blBaTb COOCTBEHHYIO
no3uumio nNo npobneme

n npegnaraTb BO3MOXHblE
nyTn eé peLueHuns

34

O6006LwweHue n
cuctematusauus
3HaHUK NO Kypcy
OpraHu4ecKkom u
HeopraHM4YeckKou
XUMUKN

BbluucneHus

— pac4y€Tbl Macchbl
BellecTBa Unu obbLEma
rasoB no U3BECTHOMY
KONM4ecTBY BeLlecTBa,
mMacce nnnm o6 LEMY 04HOro

https://academy-
content.myschool.edu.ru/l
esson/34e920c7-f570-
45b1-8c7e-
b7989845da49




N3 y4acTBYIOLLNX B peakumm
BeLLeCTB; paC4eéTbl Macchl
(06bEMa, konmyecTBa
BelllecTBa) NpoaYyKTOB
peakuuu, ecriv OgHo U3
BELLEeCTB MMeeT NpumMecy;
— pac4y€Tbl Macchbl
(o6béma, konnyecTBa
BelllecTBa) NpoaykTa
peakummn, ecnu ogHo u3
BELLECTB AaHo B BUAe
pacTBopa C onpegenéHHomn
mMaccoBoW gonen
paCcTBOPEHHOIO BeLlecTsa.

Utoro no paspeny 4 1

UTOro 34 5 |3

KOHTpO.ﬂbeIe paGOTbI C Kputepunamm oueHnBaHusA npeancTtaBlieHbl B I'Ipunox(eva 1.

JNabopaTtopHbie U npakTu4yeckne paboTbl C MHCTPYKUuaMU npoBegeHus B YMK.
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