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Mporpamma no XMMmnn Ha ypoBHE OCHOBHOIO 0bLw,ero o6pa3oBaHMA COCTAaBAEHA HA OCHOBE TpeboBaHWUIA K
pe3ynbTaTaM OCBOEHMA OCHOBHOM 0bpa3oBaTe/IbHOM NPOrpaMmbl OCHOBHOTO obLiero obpasoBaHus,
npeactasneHHblx B PrOC 000, a Tak:Ke Ha oCcHOBe defepanbHON paboyelt Nporpammbl BOCAUTAHUS U C
YY4ETOM KOHLEeNumMu npenogasaHuns yuebHoro npegmeta «XuMmmnsa» B 06pasoBaTe/ibHbIX OpraHM3aumax
Poccuitckoit ®epepaumu.

Mporpamma no xMmnun Aaét npeactaBiaeHUe o Uensx, obuen ctpaternm obydeHus, BOCMUTAHUA U Pa3BUTUS
obyuatoLmxca cpeacTsamm yuebHoro npeamera, yctaHasAnBaeT obsa3atenbHoe npegMeTHoe coaepskaHue,
npeaycmaTpuBaeT pacrnpeaesieHme ero no Kaaccam u CTPYKTYpupoBaHue Mo pasgenam U Temam nporpammbl
Nno XMMWUK, onpeaensieT KoJIMYeCTBEHHbIE U KaYeCTBEHHbIe XapaKTePUCTUKU CoAepXKaHUA, peKoMeHayemyto
NocNenoBaTeNbHOCTb M3YYEHUA XMMUU C YYETOM MeEXKMNPeaMETHbIX U BHYTPUMNPEAMETHbIX CBA3EN, IOTMKU
y4yebHOro npouecca, BO3pacTHbIXx 0cobeHHOCTel 0byyarowmxca, onpenensieT BO3MOXHOCTM NpeamMmeTa AN
peanusaunmn TpeboBaHWNI K pesynbTaTam 0CBOEHMUA OCHOBHOM 06pa3oBaTeIbHOM NPorpamMmmbl Ha YPOBHe
OCHOBHOrO 06lLlero o6pasoBaHus, a TakxKe TpeboBaHNI K pe3ynbTaTam 0byHeHNs XMMUM Ha YPOBHE Lenein
M3y4YeHusa npegmMmeTa U OCHOBHbIX BUAOB y4ebHO-N03HaBaTe/IbHOM AeATeIbHOCTM 06y4YatoLeroca No 0CBOEHUIO
yyebHOro coaepsaHus.

3HaHWe XMMUU CNYKUT OCHOBOW ANa GOPMMPOBAHUA MUPOBO33peHMA obyyatoLweroca, ero NnpeacTaBAeHunit o
MaTepuanbHOM eAUHCTBE MUPA, BaXKHYO POb UrpatoT popmMupyemMble XMMUEN NPEACTABAEHUA O
B3aMMONMNPEBPALLEHUNAX SHEPTUM 1 06 3BOIOLLMM BELLECTB B MPUPOAE, O NYTAX peLleHnn rnobanbHbix npobaem
YCTONYMBOro Pa3BMTUA Ye0BEYECTBA — CbiPbEBOM, SHEPreTUYECKOW, MULLLEBOI U SKOIOTNYECKOM
6e3onacHOCTM, Npobaem 34paBOOXPAHEHMS.

N3yyeHne xumnu:

cnocobCTBYeT peannsaumm BOSMOXHOCTEN AN CaMOpPa3BUTUA U GOPMUPOBAHUA KyAbTYpPbl IMYHOCTH, eé
obuen U GyHKUMOHANbHOM rPamMoTHOCTY;

BHOCUT BKN1a4, B POPMMPOBAHUE MbILLNEHNA U TBOPUYECKUX CNOCOBHOCTEN 0ByYatoLWmMXCA, HAaBbIKOB UX
CaMOCTOATE/IbHOM y4ebHOM AeATeNIbHOCTU, IKCMEPMMEHTANbHbIX U UCCNeA0BaTENbCKUX YMEHUN,
HeobXo4MMbIX KaK B NOBCEAHEBHOM }KU3HU, TaK U B NPODECCUOHANbHON AeATENbHOCTY;

3HAKOMMUT CO cneundUKON HAY4YHOTO MbILUNIEHNA, 3aK1aAbIBAET OCHOBbI LLENIOCTHOMO B3rAs4a Ha €4UMHCTBO
NPUPOAbI M YeNoBEKa, ABNSETCS OTBETCTBEHHbIM 3Tanom B GOPMMUPOBAHMUM eCTECTBEHHO-HAY4YHOM
rPamoTHOCTU 0byYaroLLmXCA;

cnocobctByeT GOPMUPOBAHUIO LLEHHOCTHOIO OTHOLLEHMA K eCTECTBEHHO-HAY4YHbIM 3HAHMAM, K TpUpoae, K
YyeNIoBEKY, BHOCUT CBOW BKNaf, B 3Kosornyeckoe obpasoBaHue obyvatoLmxcs.

[aHHble HanpaBieHUs B 0by4eHUn XuMnn obecneymBaroTcsa cneumdUKom cogepaHna ydebHoro npegmeta,
KOTOpPbIM ABNAETCA Nefarormyeckm afAanTMpPoOBaHHbIM OTPaXKeHUemM 6a30BON HayYKU XMMUK Ha OnpeaeNEéHHOM
STane eé pasBUTUA.

Kypc xMnn Ha ypoBHE OCHOBHOIO 06LLero o06pasoBaHns OPUEHTUPOBAH Ha OCBOEHME 0byYatoLWMMUCa
CUCTEMbI NePBOHAYabHbIX NOHATUIA XMMUM, OCHOB HEOPraHUUYECKON XUMUN U HEKOTOPbIX OTAE/bHbIX
3HAYMMbIX MOHATUIA OPraHUYECKON XUMUM.

CTpyKTypa coepaHua NporpaMmbl N0 Xumun cbopmmnpoBaHa Ha OCHOBE CUCTEMHOIO NOAX0Aa K eé
nsyyeruto. CopeprkaHne CKNaLblBaeTCA U3 CUCTEMbI MOHATUA O XMMMUYECKOM 3/IEMEHTE U BELLLECTBE U CUCTEMDbI
MOHATUI O XMMUYECKOW peakumn. Obe 3T1 CUCTEMbI CTPYKTYPHO OpPraHM30BaHbl MO NPUHUMMNY
nocneaoBaTeNbHOro Pa3BUTUA 3HAHWUI HA OCHOBE TEOPETUYECKUX NPEACTaBAEHNN PA3HOIO YPOBHSA:

— dTOMHO-MOIERYJIAPHOIO y4eHUA KaK OCHOBbI BCEro eCTECTBO3HAHUA;

- I'Iepmop,mquKoro 3aKkoHa [. . MeHaeneesa KaK OCHOBHOIO 3aKOHa XMMWUK;



— Y4eHUA O CTPOEHUNN aTOMa U XMMUYECKOW CBA3Y;
- I'Ipep,CTaB}'IEHMﬁ 06 3/'|eKTpO}'IVITW-IECKOl71 Anccoumaumm BelwecTs B pacTtBopax.

TeopeTnyecKkme 3HaHMA PaccCMaTPMBatOTCA HAa OCHOBE SMMUPUYECKM MONYYEHHbIX U OCMbICAEHHbIX GaKTOB,
pa3BMBalOTCA NOC/AEA0BaTE/IbHO OT OAHOIO YPOBHSA K APYroMy, BbINOAHAA GYHKLUMN 06 bACHEHNA U
NPOrHO3MPOBaHNA CBOWMCTB, CTPOEHWUA N BO3MOMKHOCTEN NMPaKTUYECKOro NPUMEHEHUA N NOAYYEHNA N3yYaeMblIX
BeLLecTs.

OcBoeHMe Nporpammbl Mo Xmmmum cnocobctsyeT GOPMUPOBaHMNIO NPEACTAaBAEHMUA O XMMNYECKOM
COCTaB/AAOLLEN HAYYHON KapTUHbI MUPaA B IOTUKE €€ CUCTEMHOM NPUPOAbI, LLEHHOCTHOIO OTHOLLEHMUSA K
Hay4YHOMY 3HAHMIO U1 MeTOoZaM NO3HAHWA B HayKe. M3ydeHne XMMUM NPOUCXOLMUT C NPUB/IEYEHUEM 3HAHUI U3
paHee M3y4YeHHbIX y4ebHbIx NnpeameToB: « OKpyrKatowmn mnp», «bunonorms. 5—7 knaccbi» n «®Pusmka. 7 Knaccy.

Mpun N3yyeHMm Xummnm nponcxogmt GopmMmmpoBaHme 3HAHNM OCHOB XMMMNYECKOM HAaYKKN Kak obnactu
COBPEMEHHOr0 eCTECTBO3HAHMA, MPAKTUYECKON AeATENbHOCTM Yel0BEKa U KaK OA4HOM0 M3 KOMMNOHEHTOB
MMPOBOW Ky/IbTypbl. 3a4a4a y4ebHOro npegmeTa COCTOUT B POPMUPOBAHUMN CUCTEMbI XMMUYECKUX 3HAHUIA —
Ba)KHEMLWMX PaKTOB, NOHATUI, 3aKOHOB U TEOPETUYECKMX NONOKEHWUN, AOCTYNHbIX 0606LWeHMH
MMPOBO33PEHYECKOrO XapaKTepa, A3blka HayKu1, B MPUOBLLEHMM K HAayYHbIM METOLaM MO3HAHWUA NPU U3YHEHUN
BELLECTB U XMMUYECKUX peakLmii, B GOPMUPOBAHUM U PA3BUTUM NO3HABATE/IbHbLIX YMEHWUN U UX MTPUMEHEHWUN B
y4ebHO-N03HaBaTe/IbHON N y4ebHO-UCCNe,0BaTeIbCKON AeATENbHOCTU, OCBOEHMM NPaBua He3onacHoro
0b6pallleHmMA C BELLECTBAMM B NOBCEAHEBHOM KU3HM.

Mpwn N3y4eHUn XMMmnn Ha ypoBHe OCHOBHOTO o6u.|,ero O6pa3OBaHMFI Ba*XHOe 3Ha4yeHune npmo6penm Takune uenu,
KaK:

dopMUpPOBaHUE NHTENJIEKTYAJIbHO PAa3BUTOM JIMYHOCTU, FOTOBOM K CaMo0obpa3oBaHMIO, COTPYAHUYECTBY,
CaMOCTOATEIbHOMY NPUHATUIO pelleHniA, CNOCOBHOM aaanTUPOBaTLCA K BbICTPO MEHAIOLWUMCA YCA0BUAM
KU3HU;

HanpaBAeHHOCTb 0by4eHMA Ha cMcTeMaTUyeckoe NpnobLieHMe 0by4aLWKUXCA K CaMOCTOATEIbHOM
No3HaBaTeNbHOM AEATE/IbHOCTU, HAYYHbIM MeTOAaM NO3HaHWA, GOPMUPYIOLLMM MOTUBALMIO U Pa3BUTHE
CNOCOBHOCTEN K XMMUW;

obecneyeHune yCA0BUIA, CNOCOBCTBYIOLLMX NPUOBPETEHUIO 06YYalOLWMMMCA ONbiTa pasHoobpasHoi
OeATeNIbHOCTU, NMO3HAHWUS U CAMOMO3HAHMSA, K/OUYEBbIX HAaBbIKOB (KNOYEBbIX KOMMNETEHLMIA), UMEIOLLUX
YHMBEpCaNbHOE 3HaYeHUe ANA PAa3/INYHbIX BULOB AeATeIbHOCTYH;

dopmmpoBaHue obLLent GYHKLMOHANbHOW U eCTECTBEHHO-HAY4YHOM rPamMOTHOCTM, B TOM YMC/IE YMEHW
0OBACHATL U OLEHMBATL ABNEHMA OKPYKAIOLWErO MUPA, UCMOJb3YA 3HAHWA U ONbIT, NOJIyYEHHbIE NPU U3YYEHUU
XMMWUK, NPUMEHATD UX NPU PeLleHnn Npobaem B NOBCEAHEBHOM KU3HU U TPYAOBON AeATENbHOCTY;

dbopmMmupoBaHMue y 06YUaIOLLMXCA TYMAHUCTUHECKNX OTHOLLEHWUI, MOHUMAHUA LEHHOCTU XMMUYECKUX 3HaHWI
[ONA BbIPabOTKM 3KONOMMUYECKN LenecoobpasHoro noseaeHuna B 6biTy U TPYL0BOMN AeATENbHOCTU B LLeAAX
COXpaHeHWs CBOEro 30P0BbA N OKPYXKaIoLLEN NPUPOAHON cpeapb;

pa3BuTME MOTMBALMM K 0BYyUYeHMI0, CNOCOBHOCTEN K CAMOKOHTPOJII0 M CAaMOBOCMMUTAaHUIO HAa OCHOBE YCBOEHMA
obLLeyeNoBeYECKMX LLEHHOCTEN, TOTOBHOCTM K OCO3HAHHOMY BblBopy Npoduasa U HanpaBAeHHOCTH
AanbHenwero obyyeHus.

Obuee yncno Yacos, OTBEAEHHDIX A5 U3YYEHMA XMMUM Ha YPOBHE OCHOBHOTIO 06Lero obpasoBaHus,
cocTaseT 136 yacos: B 8 K/1acce — 68 yacos (2 Yaca B Hedeno), B 9 Kiacce — 68 yacos (2 Yyaca B Hegento).



COOEPHXAHUE OBYYEHUA

8 KJTACC
MepBoHa4aibHble XMMUYECKMNE MOHATUA

MpeameT Xumun. Ponb XMMUU B 3KNU3HKU YesioBeKa. XMMKUA B cucTeme Hayk. Tena u Bellectsa. dusmnyeckume
CBOWCTBA BeLecTB. ArperaTHoe coctTosiHue BelecTB. MoHATUE 0 MeTogax NO3HAHWUA B XMMUK. HYucTble
BellecTBa M cmecu. Cnocobbl pasaeneHnsa cmece.

ATOMbI U MONIEKYbI. XMMUYECKME 31eMEHTbl. CUMBOIbI XMMUYECKUX 31EMEHTOB. MPOCTbIE U CI0XKHbIE
BeLecTBa. ATOMHO-MO/IEKYIAPHOE yYeHue.

Xummndeckasa ¢opmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 31EMEHTOB. 3aKOH MOCTOAHCTBA COCTABA BELLECTB.
OTHocuTenbHana aTomHasa macca. OTHocUTeNbHaA MOJIEKYAApHanA macca. MaccoBasa 40N XUMUYECKOro
3/lemMmeHTa B COeANHEHUN.

Konuuectso Beulectsa. Mosib. MonsipHasa macca. B3anmocBa3b KO/IMYecTBa, MaccChl M YNCIa CTPYKTYPHbIX
eanHuUL, BellecTBa. PacyéTtbl no dopmMmynam XMMUYECKUX COEAUHEHWNIA.

dursmyeckmne u XmuMmmniyeckume ABNeHUA. XMMUYECKas peaKkumns u eé npusHaku. 3aKoH cCoXpaHeHMa macchbl
BellecTs. XMMUYecKkmne ypaBHeHuMA. Knaccudmkauma XMMNYECKUX peakLmii (CoeanHEHMA, Pa3NoXKeHus,
3amellieHns, obmeHa).

XMMUYECKUI SKCNEPUMEHT:

3HAaKOMCTBO C XMMMUYECKOW Nocyaoun, npasuaamm paboTbl B nabopatopumn n npuémamm obpalleHms c
NabopatopHbiM 060pyA0BaHMEM, U3YYEHME U ONUCAHME PUINYECKMX CBOMCTB 06PA3LLOB HEOPraHMYECKNX
BelllecTs, HabatoaeHe pU3nMYeCcKUX (NNaBneHMe BOCKa, TasHWE Nbjia, pacTMpaHmMe caxapa B CTYMNKe, KUNneHue u
KOHAEHCauus BoAbl) U XMMUYECKUX (rOpeHne cBeun, NPoKaMBaHUe MeAHOW NPOBOIOKK, B3aUMOoAencTene
MeJia C KUCNOTON) ABNIEHUN, HabnlogeHMEe N ONMCaHWe NPU3HAKOB NPOTEKAHUA XMMUYECKUX PeakLLUi
(pasnorkeHue caxapa, B3aMMOJENCTBME CEPHOM KUCOTbI C XN10pMAOM Bapus, pasnoxKeHue rupokcuaa meam
(1) npu HarpeBaHMK, B3anMogenCTBUE Kenesa ¢ pacTtBopom conn meau (1), nsyyeHme cnocobos pasgeneHus
CMeceit: C NOMOLLLbI0 MarHuTa, GunbTpoBaHWe, BbiNapuBaHWe, ANCTUNNALMA, XpomaTorpadus, nposeaeHme
OYMCTKM NOBAPEHHOM CONU, HabAlaeHNEe N ONUCaHUe pe3yibTaToB NPOBeAEeHUS ONbITa, UTIOCTPUPYIOLWETO
3aKOH COXpaHeHUs Macchbl, CO34aHNe MOLENen MONEKYN (LapoCTepKHEBbLIX).

BarkHelwue npeacTtaBsuTeIM HeopraHNM4YeCKnX BELWECTB

Bo3ayx — cmech rasos. CocTaB BO3Ayxa. KUCNopoa — 31eMeHT 1 NpoCToe BELWEeCTBO. HaxoxaeHMe Kuciopoaa B
npupoge, pusnyeckme n XMmmndyeckme cBoncTea (peakumm roperHusa). Okenasl. NMpumeHeHne KMcnopoaa.
Cnocobbl NoNy4YeHUs KMCAo0poaa B 1abopaTopmm 1 NPOMBbILLIEHHOCTU. KpyroBOpOT KMCA0pOZa B NpUpoae.
O30H — annoTponHas mognbuKaLma Kucnopoaa.

TennoBoW apPeKT XMMNYECKOIN peaKkLumn, TEPMOXMMUYECKME YPAaBHEHWA, 3K30- U SHAOTEPMUYECKUE PEAKLMN.
Tonnueo: yrosb M MmeTaH. 3arpA3HeHne Bo3ayxa, yCUaeHne napHMKoBoro a¢deKTa, paspyLleHne 030HOBOro
cnos.

Bogopon — snemeHT n NpocToe BeL,ecTBo. HaxoxaeHune BOOOpPOAa B npupoae, ¢M3M‘-IeCKMe N XuMmmnyeckume
CBOWCTBa, npumeHeHue, cnocobbl noayyeHua. KNCAoTbl U conu.

MonsapHbIl 06bEM ra3oB. PacyéTbl N0 XMMUYECKUM YPaBHEHUAM.



®usmyeckne cBoicTBa BoAbl. Boaa Kak pacTBopuTesb. PacTBopbl. HacbllweHHble U HEHACbIWEHHbIE PACTBOPLI.
PactBopumocTb BelecTs B Boae. MaccoBas 40/1A BellecTsa B pacTBope. XMMUYECKMe CBOMCTBa BOAbI.
OcHoBaHusA. Poib pacTBOPOB B NPUPOLE M B *KU3HU YesnoBeKa. KpyroBopoT Boabl B Npupoae. 3arpsisHeHune
npupoaHbix BoA. OxpaHa M 04MCTKA NPUPOAHBIX BOA.

Knaccudukauma HeopraHNYecknx coeamHeHmnin. OKkeuabl. Knaccupukauma okemaos: coneobpasyoume
(ocHOBHbIe, KUCNOTHbIE, ambOoTEpPHbIE) N Heconeobpasyolme. HomeHknaTypa okcnaos. Pusmnyeckune u
XMMMUYECKMe CBOMCTBA OKCMA0B. MNonyyeHne oKkcnaos.

OcHoBaHus. KnaccudurKauma oCHOBaHUM: WENOUYMN U HEPACTBOPUMBIE OCHOBAHMA. HOMEHKNATypa OCHOBaHMIA.
®dur3nyeckmne n XMMmM4eckme CBoMCcTBa OCHOBAHWUI. MNoayyeHne OCHOBAHMA.

Kucnotbl. Knaccudpukauma kncnot. HomeHKnatypa KMcoT. Usnyeckme n xumumyeckne cBOMCTBA KMCAOT. Pag,
aKTMBHOCTU meTannos H. H. bekeToBa. [MonyyeHne KMcnoT.

Conun. HomeHknatypa coneit. Pusmnyeckne n xuMmyeckne cBOMCTBa conei. MonyyeHue conen.
FeHeTUYecKas CBA3b MeXAy KNacCcamu HeopraHUYEeCKUX COegUHEHU,
XMMUUYECKNIA IKCNEPUMEHT:

KayecTBeHHOEe onpeaeneHne CoAepKaHua KUCI0poaa B BO3AyXe, NojyYeHne, cobupaHme, pacnosHasaHue u
M3yyeHme CBOMCTB KMCiopoaa, HaboaeHre B3aMMOAeNCTBUA BELLECTB C KUCI0POA0M U YCN0BUA
BO3HMKHOBEHUA U NPeKpaLLeHnsa ropeHmns (Noxapa), 03HakomaeHne ¢ 06pasL,amm OKCUAOB U ONUCaHNE UX
CBOWCTB, Nony4eHune, cobmMpaHmne, pacnosHaBaHMe M U3yYeHne CBOWCTB BOoAOPOAa (ropeHue), B3aumoaeincramne
BOAOpPOAa C okcuaom megm (1) (Bo3MOKHO UCNONb30BaHWE BUAEOMaTEPUanoB), HabatoaeHme obpasLos
BELLLECTB KO/MYecTBOM 1 Mo/b, ccnefoBaHne ocobeHHOCTeN PpacTBOPEHMS BELLECTB C PasINYHOM
pPacTBOPUMOCTbIO, MPUrOTOB/IEHME PACTBOPOB C ONpeaeEHHON MaccoBOI A0Ne PaCTBOPEHHOIO BELLECTBA,
B3aVMOZLeNCTBME BOAb! C MeTaNNamM (HaTpMem 1 Kanblpuem) (BO3MOMKHO UCMNONb30BaHME BUAEOMATEPUANOB),
nccnenosaHme o6pasLOB HEOPraHNMYECKMUX BELLLECTB Pa3INUHbIX KNaccoB, HabaoaeHne M3MEeHEHUA OKPaCKM
WHAMKaTOPOB B PacTBOPaX KUC/OT M LLe/IoYel, U3ydeHne B3aMmoaeincTema okenaa meam (I1) ¢ pacteopom
CEepPHOI KUCNOTbI, KUCNOT C MEeTaIaMM, Peakuuii HeMTpanmsaumm, noaydyeHme HepacTBOPUMbIX OCHOBAHUN,
BbITECHEHME OAHOro MeTanla APYrMM U3 PacTBOpa COMM, PeLLEHNE IKCMEePUMEHTA/IbHbIX 3a[4ad Mo Teme
«BarkHelLwKne Knaccbl HEOPraHUYECKUX COeAUHEHNNY,

Mepurogmyecknin 3aKoH 1 MNeprogmyeckasn cuctema Xummn4yeckmx anementos . N. MeHgeneesa. CtpoeHue
aTomoB. Xumunyeckasa cBa3b. OKUCANTEIbHO-BOCCTAaHOBUTE/IbHbIE peakuum

MepBble NOMbITKU KAAacCMPUKALMN XUMUYECKUX SN1eMEHTOB. MOHATME O rpynnax CXo4HbIX 3/1eMEHTOB
(LenoyHble U WenoYyHo3eme ibHble MeTassbl, FafIoreHbl, MHEPTHbIE rasbl). INemMeHTbl, KOTopble 06pasytoT
amooTepHble OKCUAbI U TMAPOKCUAbI.

MepuoanyecKkunit 3aKoH. Neproamyeckas cuctema XMMmmnyeckux anemeHTos . U. MeHgeneesa.
KopoTKkoneprogHasa u AnnMHHonepuoaHaa ¢popmbl Meprnoamnyeckon cuctembl XMMUYECKUX 1emeHToB [. U.
MeHgeneesa. Mepuoabl 1 rpynnbl. PU3nMYECKUit CMbIC NOPSALKOBOIrO HOMEpa, HOMepPOB Nepuoaa 1 rpynmbl
3/1eMeHTa.

CtpoeHue aTomoB. CocTaB aTOMHbIX Agep. M30Tonbl. IneKTpOoHbl. CTpoeHMe 31eKTPOHHbIX 060/104EK ATOMOB
nepsbix 20 XuMU4ecknx anemeHToB lNepunoaunyeckoit cuctemsl [. . MeHaeneeBa. XapaKTepucTuKa
XMMWYECKOTO 3/1IEMEHTA MO ero noaoxeHuto B MNepuogmyeckoi cucteme [. . MeHaeneesa.

3aKOHOMEPHOCTU U3MEHEHWA PasMyca aTOMOB XMMUYECKUX 3/IEMEHTOB, META/LIMYECKUX U HEMETA/LTUYECKUX
CBOWCTB No rpynnam v nepuoaam.



3HaveHue MNepuoamyeckoro 3akoHa 1 Nepnoamnyeckomn CMCTEMbI XMMMUYECKUX 3/IEMEHTOB A1 PA3BUTUA HAYKK
n npaktuku. [. . MeHaenees — y4€HbIN U FPpaXKkgaHWH.

Xumuueckas cBssb. KoBaneHTHasa (MonspHan 1 HeNoAspHan) CBA3b. DNEKTPOOTPULATENIbHOCTb XMMUYECKMX
anemeHToB. MOHHas cBA3b.

CreneHb okucneHuna. OKUCANTENbHO-BOCCTAHOBUTENbHbIE peakuuu. NpoLeccbl OKUCNEHNA U BOCCTAHOBJIEHUA.
OKncamTenn n BOCCTaHOBUTENN.

XMMUYECKNI SKCNEPUMEHT:

nsydyeHne o6pasLIOB BELLECTB METa/IZIOB U HEMETA/I/10B, B3aMMOAENCTBUE TMAPOKCHAA LIMHKAE C PacTBOpPamM
KUC/OT U LWenoYell, NpoBeAeHMe ONbITOB, UANKOCTPUPYIOLLUX NPUMEPbI OKUCIUTENBbHO-BOCCTAHOBUTENbHbIX
peakuuit (ropeHune, peakLmm pas3noXKeHUs, coeguHeHna).

MexnpeameTHble CBA3U

Peanunsauna mexnpegmeTHbIX cBszen npn N3y4eHnm Xxmmmmn B 8 Kknacce OCyLlecTBnAeTCA Yepes
MCnonb3oBaHUeE Kak O6LLI,VIX ecTeCTBeHHO-HaYy4HbIX I'IOHFITMVI, TaK¥n I'IOHFITVIﬁ, ABNAKOLWMNXCA CUCTEMHbIMU ANA
OTAENbHbIX NpeaAMeToB eCTECTBEHHO-HAaY4YHOIo UnKAa.

Ob6Lwme ecTecTBEHHO-Hay4YHbIE MOHATUA: HAY4YHbIN QaKT, IMNoTe3a, TEOPUS, 3aKOH, aHa/In3, CUHTES,
Knaccudukaums, NnepuoanUYHOCTb, HabloAeHNe, SKCNEePUMEHT, MOZIEIMPOBaHNE, U3MEPEHME, MOJENb,
ABNEHMe.

®ur3mMKa: maTepus, aToM, 3N1EeKTPOH, NPOTOH, HEMTPOH, MOH, HYKWA, U30TOMbl, PAANOAKTUBHOCTb, MOJIEKYNA,
3/1eKTPUYECKMIA 3apAa, BELLEeCTBO, TeNo, 06bEM, arperaTHoe COCTOAHME BeLLEeCTBa, ras, GUsnYeckue BesiMUuHbI,
e4MHNLbI U3MEPEHUA, KOCMOC, NNaHeTbl, 3B€34bl, ConHue.

Buonorus: dotocmHTes, AbixaHne, buocdepa.

leorpadua: atmocdepa, ruapocdepa, MUHEPasbl, FOPHbIE NOPOAbI, MONE3HbIE MCKOMaeMble, TOMMBO, BOAHbIE
pecypcsbl.

9 KJTACC
BellecTBo M XMMMYeECKan peakuma

MepuoanYecKunin 3aKoH. lNeproamueckan cuctema XMMmnYeckux anemeHTos . N. MeHaeneesa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTU B U3SMEHEHMM CBOMCTB XMMUYECKMX 3N1EMEHTOB NEPBbIX TPEX NePU0oA0B, Kanusa,
KanbUMA U UX COeAUHEHMUI B COOTBETCTBUM C NOJIOKEHMEM 3/1eMEHTOB B MNepuoanyeckon cucteme u
CTPOEHMEM MX aTOMOB.

CTpoeHue BeLLecTBa: BUAbI XMMUYECKOM CBA3U. TUNbI KPUCTANIMYECKUX PELLETOK, 3aBUCMMOCTb CBOMCTB
BELLECTBA OT TUNA KPUCTANIMYECKON PELLETKM U BUAA XMMUYECKOM CBA3M.

KﬂaCCI/Id)MKaLI,I/Iﬂ M HOMEHK/1aTypa HEOPraHNYECKUX BELWECTB. Xvmunyeckue cBoicTBa BeuwecTs, OTHOCALWMNXCA K
Pa3/IMYHbIM K/1aCCaM HEOPraHUYECKNX COGAMHEHMVI, reHeTn4yecKkaa cBA3b HeopraHM4YeCKnx BeLlLecTs.

Knaccudukaumsa XMMUYECKMX peakumin No pasinyHbiM NPU3HaKam (Mo YNCAY M COCTaBY YYacCTBYIOWMX B
peaKkumMu BeLecTs, No Ten08omy 3¢GeKTy, Mo USMEHEHUIO CTENEHEN OKUCNEHNA XUMUYECKUX 3/1IEMEHTOB, Mo
06paTUMOCTK, NO YYaCTUIO KaTaM3aTopa). IK30- U IHAOTEPMUYECKMNE peaKkLum, TePMOXUMUYECKME
YpPaBHeHMUSA.



MoHATHE O CKopOCTH XMMUYECKOM peakuuu. NoHATHe 06 06paTMMbIX n H806paTMMbIX XUMUNYECKUX peakuymnax.
[TOHATME O TOMOrEHHbIX U reTeporeHHbIX peakuuax. NoHATHe o Katanmse. [IoHATME O XMMUYECKOM
PaBHOBECUMN. cDaKTOpr, BAnAowmMe Ha CKOpocCTb XUMUYECKOM peakynn 1 nonoxeHne xsmummyeckoro
paBHOBECUA.

OKNCANTENbHO-BOCCTAHOBUTE/IbHbIE peakuuu, 3ﬂeKTpOHHbII‘;I 6anaHCc OKMCANUTENIbHO-BOCCTAaHOBUTENIbHOM
peakuunun. CoctaBneHue ypaBHEHVI[;i OKUC/INTENNIbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ C ucnonb3oBaHMem metoaa
91EKTPOHHOTIO 6anaHca.

Teopus aNEKTPOIUTUYECKOW ANCCOLMALLUN. DNEKTPONTLI U HESNEKTPOINUTbI. KaTUOHbI, aHUOHbI. MexaHu3m
Auccoumantmm BeLWecTB € Pas/IMYHbIMUM BUAAMKU XUMMYECKoM cBs3n. CTeneHb anccoumaumn. CunbHble u
cnabble 3NeKTPONTDI.

Peakuuun noHHoro obmeHa. YcnoBua NpoTekaHMA peakL it MIOHHOrO 06MeHa, NOJIHble U COKPALLEHHble
WMOHHbIe YpaBHeHUA peaKkuunit. CBOIMCTBA KMCNOT, OCHOBAHUI K COMeN B CBETe NpeacTaBieHnin ob
3NEeKTPONNTMYECKON anccoumnaumnmn. KayecTBeHHble peaKkLmmn Ha MOHbI. [ToHATME O rMapPon3e conen.

XMMUYECKUI SKCNEPUMEHT:

03HaKOMJ/IEHME C MOAENAMMN KPUCTAIMYECKUX PELIETOK HEOPraHWYECKMNX BELLECTB — METa/I/IOB U HEMETA/I/10B
(rpadmTa 1 anmasa), CNOXKHbIX BelllecTs (xn1opuga HaTpua), nccneaosaHMe 3aBUCUMOCTM CKOPOCTH
XMMMYECKOW peaKkLmm oT BO3AENCTBUA Pa3IndHbIX GaKTOPOB, MCCief0BaHME 3/1EKTPONPOBOAHOCTU PAacTBOPOB
BellecTs, NpoLecca AMCCoUMaLMm KUCIOT, Lenodyen 1 conei (BO3MOXKHO NUCNO/b30BaHMWE BUAEO MaTepuanos),
nposefeHne ONbITOB, UANOCTPUPYIOLNX NPU3HAKM NPOTEKaHUA peakuuii MOHHOro obmeHa (obpa3oBaHue
ocajKa, BblaeneHue rasa, obpasoBaHme BoAbl), OMbITOB, UAIOCTPUPYIOLLMX NPUMEPbI OKUCANUTEIbHO-
BOCCTAHOBUTE/IbHbIX pPeaKkuuit (ropeHne, peakuumn pasnoxeHnsa, coeanHeHna), pacno3HaBaHue
HeopraHMYeCcKMX BELLECTB C MOMOLLIbIO KauyeCTBEHHbIX PeakLUuit Ha MOHbI, pelleHne SKCnepUMeHTalbHbIX
3ajau.

HemeTannbl n ux coeguHeHUA

Obuwan xapakTepucTnKa ranoreHoB. OcobeHHOCTU CTPOEHMNA aTOMOB, XapaKTepHble CTENEHN OKUCIEHUA.
CrpoeHue u dpusmyecKme CBOMNCTBA NPOCTbIX BELLLECTB — raloreHoB. XMMUYecKne CBOMCTBA Ha Npumepe x/1opa
(s3ammopencTeme c meTaniamm, HemeTaanamu, weaodamu). Xnoposogopod. ConaHaa KUCN0Ta, XMMUYECKMe
CBOICTBa, NOAy4YeHNe, NpumeHeHune. [elicTBMe X10pa M X10pOoBOAOPOAa Ha OpraHM3M YenoBeka. BaxHelwmne
XN0pUabl U UX HAXOXAeHWe B Npupose.

Ob6uwwan xapaktepuctnka anemeHToB VIA-rpynnbl. OcO6EHHOCTU CTPOEHMNA aTOMOB, XapaKTepHble CTEMNEHM
oKkucneHua. CtpoeHne 1 pusnMYeckme CBOMCTBA NPOCTbIX BELLECTB — KUCI0POAa U cepbl. ANNOTPOMHbIEe
MoaAndUKaLMM KUCAopoaa 1 cepbl. XMMUYeECKne cBolicTBa cepbl. CepoBoaopos, CTPOEHUE, PU3MYECKME U
Xnmmnyeckune ceolictea. OKcuabl cepbl Kak NPeacTaBUTENIM KUCIOTHbIX OKcnaoB. CepHas KUcnoTta, pusmyeckme
N XMMMYECKMe CBOMCTBA (06LMe KaK NpeacTaBuUTeNA Kaacca KUCNOT M cneunduyeckme). XMMmuyeckme peakumm,
/iexkaume B OCHOBE MPOMbILLNEHHOrO cnocoba nonyYeHns cepHom KUCAOTbl. NpUMeHeHne cepHOM KUCNOTbI.
Co/1n cepHOM KMUC/I0TbI, KaYeCcTBEHHan peakuma Ha cy/ibdaT-uoH. HaxoxaeHue cepbl U eé coeANHEHUN B
npupoae. XuMmnyeckoe 3arpasHeHne OKpyrKatoLen cpegbl CoegMHEHNAMM cepbl (KUCNOTHbIE O0XKAM,
3arpasHeHne Bo3ayxa M BoA0EMOB), cnocobbl ero npeaoTBpaLleHUs.

Ob6uwan xapakTepucTnKa anemeHToB VA-rpynnbl. OcCO6EHHOCTN CTPOEHMUS aTOMOB, XapaKTepHble CTeNeHN
OKMCNeHUA. A30T, pacnpocTpaHeHue B Npupoae, Gr3nyeckne n xummyeckune cBoicTea. KpyrosopoT a3oTa B
npupoae. AMMMaK, ero GU3NYecKme n XMmmyeckne cBOMCTBA, NoAy4YeHMne u npumeHeHne. Conm aMmoHuMA, NX
dun3nYecKne n XMMmuyeckme cBOMCTBA, NPUMeHeHMe. KauecTBEHHAA peaKkLma Ha MOHbl aMMOHMA. A30THas
KMCNOTa, eé nonyyeHne, dusmMyeckme u XMMMYecKme CBOMCTBaA (06LLMe KaK NpeacTaBUTENA Knacca KUCIOT U
cneumodunyeckme). Mcnonb3oBaHWe HUTPATOB U CONEN aMMOHMA B KAYeCTBE MUHEPAJIbHBIX YA00peHWA.
XuMunyeckoe 3arpsisHeHWE OKPYrKatoLLLel cpesbl COeAMHEHMUAMM a30Ta (KUCOTHbIE SO, 3arpsA3HEHME



BO3/yxa, NouBbl 1 BogoémoB). Pochop, annotTponHblie moanduKkaumm dochopa, GUsnYECcKne U XUMUYECKUE
csovictBa. Okeuna docdopa (V) n docdopHas KncnoTa, puUsnmyeckme n XmuMmnyeckne CBOMCTBA, NoJTyYeHme.
Ucnonb3oBaHue ¢pocdaToB B Ka4ecTBe MUHEPASIbHBIX YA0OPEHUA.

O6wwan xapakTepncTnka anemeHToB IVA-rpynnbl. OCO6EHHOCTU CTPOEHMNA aTOMOB, XapaKTEPHbIe CTeNeHU
oKMCneHuA. Yrnepoga, annoTponHble moanduKaLmm, pacnpocTpaHeHue B npupoae, G1usnyeckne n xmmuyeckune
csoicTBa. Agcopbuuma. KpyrosopoT yrnepoga B npupoge. OKkcuabl yrnepoaa, ux pusmyeckme n xsummyeckume
CBOICTBa, AENCTBUE Ha KMBble OPraHM3Mbl, MONYyYEHUE U NPUMEHEHME. IKoorMyeckne npobaemsl,
cBA3aHHble ¢ okcuaom yrnepoaa (IV), runortesa rnobasbHOro NoTensieHMa KAMmaTta, NapHUKOBbLIN 3 deKT.
YronbHaa KNCNOTa U e€ conu, Ux pUsnyeckme n XMMmMYecKkne CBOMCTBA, NOJlyYeHME U MPUMEHEHME.
KauecTBeHHan peaKkumsa Ha KapboHaT-noHbl. Micnonb3oBaHne KapboHATOB B ObITY, MeguLMHe,
NPOMbILLIIEHHOCTU U CEIbCKOM XO3ANCTBE.

MepBoHaYanbHble NOHATMA 06 OpraHMYECKNX BELLECTBaX KaK 0 COeaMHEHUAX yriepoaa (MeTaH, aTaH, 3TUAEH,
aLeTU/eH, 3TaHO, MULEPUH, YKCYCHas Kncnota). MpupogHble MCTOYHUKM YINeBoA40P0A0B (Yronb, NPUPOAHbI
ras, HedTb), NPOAYKTbI UX NepepaboTKu (6eH3MH), X Posb B BbITY M NPOMBbILLAEHHOCTH. MoHATUE O
BUONOrMUYECKM BaXKHbIX BELLLECTBAX: XKuUpax, 6eskax, yrnesonax — v UX Poau B XU3HM YenoseKa. MatepuanbHoe
€4AMHCTBO OPraHMYeCKMX U HEOPTraHUYECKUX COEANHEHWNN,

KpemHuit, ero pmsmyeckne n Xmummyeckume CBOMCTBA, NoayYeHne U npumeHeHune. CoeaMHEHNA KPEMHUA B
npupogae. O6wme npeacraBneHmsa o6 okcuae kpemuus (IV) n KpemHmneBow Kucnote. CUAKMKATLI, UX
MCMNoNb30BaHMe B HbITy, B MPOMbILWIEHHOCTU. BaxHelwmne cTpouTeNbHble MaTepuasbl: KepaMuKa, CTEKNO,
LEeMEeHT, 6eToH, »ene3obeToH. MNpobiembl 6€30MacHOro UCNO/Ib30BAHWUS CTPOUTE/IbHLIX MATEPMA/IOB B
NOBCEAHEBHOM XKU3HW.

XMMUYECKUI SKCNEPUMEHT:

n3yyeHue ob6pa3LLOB HEOPraHNYECKMX BELLECTB, CBOMCTB COIAHOMN KMCOTbI, MPOBEAEHNE KayeCTBEHHbIX
peaKLMit Ha XI0pUA-MOHbI M HablogeHWe NPU3HAKOB UX NPOTEKAHMSA, OMbITbl, OTParKaloLlmne drusmnyeckmne u
XMMWYECKME CBOMCTBA raJIoreHoB U UX coeanHEHUI (BO3MOXKHO MCMO/Ib30BaHMe BUAEOMATEPMAIOB),
O3HaKoMJieHMe c 0bpasuamm x1o0puaos (ranoreHnaoB), 03HaKomieHMe ¢ 0bpasuamu cepbl 1 eé
coegnHeHMAMN (BO3MOXKHO UCMO/Ib30BaHWE BUgeoMaTepumanos), HabaoaeHme npouecca obyrnMBaHus caxapa
nog, fencTBMemM KOHLLEHTPUPOBAHHOWM CEPHOM KUCNOTbI, U3YYEHNE XUMUYECKUX CBONCTB pa3baBieHHOM
CEPHOWN KMCNOTbI, NpOBEAEHNE KaYeCTBEHHOWN peakumu Ha cynbdaT-MoH M HabalogeHWe NpM3Haka eé
NpoTeKaHUs, 03HaKoM/ieHMe ¢ GM3MYEeCKMMM CBOMCTBaMM a30Ta, docdopa 1 UX coegnuHEHU (BOZMOKHO
Mcnosab3oBaHMe BUAeOMaTepmnanos), obpasamm a3oTHbIX U hochopHbIX yaobpeHuit, nonyvyeHune, cobupaHme,
pacno3sHaBaHWe M U3y4yeHMe CBOMCTB aMMMaKa, MPoBeAEHNE KayeCTBEHHbIX PeaKLUMii Ha NOH aMMOHMSA U
docdaT-uoH 1 M3yveHMe NPMU3HAKOB UX NPOTEKAHMA, B3aMMOAENCTBUE KOHLLEHTPUPOBAHHOM a30THOM KUCAOTbI
C Mmeabto (BO3MOXKHO MCMO/b30BaHWE BUAEOMATEPUANOB), U3yYEHNE MOLENEN KPUCTANINYECKUX PELIETOK
anmasa, rpaduTa, pynnepeHa, 03HaKoOMJIEHME C NPOLLECCOM aacopbLuMM pacTBOPEHHbBIX BELLECTB
aKTMBUPOBAHHbIM YF/1IEM M YCTPOMCTBOM NPOTMBOrasa, noayyeHune, cobnpaHme, pacnosHaBaHWe U U3yvyeHue
CBOWCTB YINEKUC/Oro rasa, NpoBeAeHne KaueCcTBEHHbIX peakuunii Ha KapboHaT U CUIMKAT-UOHbI U U3yYeHue
NPWU3HAKOB UX NPOTEKaHWUSA, O3HAKOMIEHUE C NPOAYKLUEN CUIUKATHOM NPOMbILLIIEHHOCTH, pelleHmne
3KCMepMMeHTabHbIX 33434 N0 Teme «BaskHenlne HeMeTaN bl U UX COEAUHEHUAY.

MeTannbl u nx coegnHeHuA

O6Lan xapaKTePUCTUKA XMMUYECKMX 3/IEMEHTOB — METa/IJI0B Ha OCHOBAHWUM UX NONOXKeHMUA B [epnoanyeckom
cucTeme XMMnyeckux anemeHTos . U. MeHpeneesa u cTpoeHus atomos. CTpoeHMe MeTan/oB..
MeTannumyeckas cBA3b M MeTaN/IMYEcKasa KPUCTaNIMYecKasn peléTka. DNEKTPOXMMUYECKUI pag, HanpsaKeH U’
MeTannoB. PUsnyeckne n XMMmn4eckne ceonctea metannos. Obwue cnocobbl nonyveHna metannos. MoHATUE
0 KOPPO3MM METaN0B, OCHOBHbIE CNOCOObI 3aLMUTbI X OT KOPPO3uK. Cnnasbl (CTasb, YyryH, AIOPATIOMUHWNA,
6pOoH3a) U UX NPUMEHEHME B BbITY U MPOMBbILLINEHHOCTH.



LLlenoyHble MeTannbl: NONOKeHUe B [Neproanyeckoin cucteme Xummyeckmx anemeHTos . . MeHgeneesa,
CTPOEHME NX aTOMOB, HaxoXAeHue B npupoae. Prsnyeckme n XMmumyeckne CBOMCTBa (Ha Npumepe HaTpuA U1
Kanusa). OKenapl U TMAPOKCUALI HAaTPUA U Kanua. NpumeHeHMe WeNoYHbIX METANI0B U UX COEAUHEHUN.

LLlenovyHo3emenbHble MeTabl MAarHUA U KanbLuMii: NnofoxeHue B Mepruoamyeckon cucteme XMmmMYecknx
anemeHToB [. . MeHaeneesa, CTPOEHME X aTOMOB, HaxoXaeHue B npupoae. Prsnyeckne n xmmmyeckune
CBOMCTBa MarHuaA v Kanbuusa. BaxkHellume coegnHeHnsa Kanbuusa (OKeua, ruapokeng, conn). -ECTKoCTb Boabl U
Cnocobbl eé ycTpaHeHus.

ANOMUHMIA: NoNoXeHMe B MepuoamyecKkoit cucteme XMmmYeckux anemenTos [. . MeHaeneesa, cTpoeHune
aToma, HaxoxaeHue B npupoae. dPrusmyeckne n Xmmmyeckne CBOMNCTBa aloMUHNA. AMbOTEPHbIE CBOMCTBA
OKCUAA U TMAPOKCUAA aNlOMUHKA.

*eneso: nonoxeHune B Mepnoanyeckon cucteme Xummnyeckux snemenTtos 1. N. MeHaeneesa, ctpoeHune
aToMa, HaxoMaeHue B npupoae. PM3nyeckme n XuMmnyeckne CBOMCTBa enesa. OKcuabl, rMAPOKCUMAbI U CONU
»enesa (1) v »kenesa (lll), ux coctas, CBOMCTBA M Noay4YeHMe.

XMMUYECKUI SKCNEPUMEHT:

o3HaKkomsieHue ¢ 06pasLamm MeTannos U CNAaBoB, UX GU3MYECKUMM CBOMCTBAMM, U3yYEHNE pPe3y/bTaToB
KOPPO3nnN MeTanoB (BO3MOXHO MCMONb30BaHUE BUAeOMaTepnanos), ocobeHHOCTeN B3aMMoaencTamns
OKCWAA KafbLMA N HAaTPUA C BOAOW (BO3MOMKHO MCMO/Ib30BaHME BUAEOMATEPMAsOB), UCCea0BaHMeE CBOMCTB
ECTKOM BOAbI, NPOLIECCa FOPEHUA Xenesa B Knucnopoae (BoO3MOXKHO MCMOb30BaHUE BUAEOMaTEPUNanos),
NPM3HAKOB MPOTEKAHUA Ka4eCTBEHHbIX PeaKkLMi Ha MOHbI: MarHuaA, KanbLua, antoMUHUA, UMHKa, enesa (I1) n
»enesa (Ill), meam (Il), HabnogeHMe N oNMcaHUE NPOLLECCOB OKPaLLMBAHUA NAaMEHN MOHAMU HaTPUSA, Kaana u
KanbuUmsa (BO3MOMKHO MCMO/b30BaHMeE BUAEOMAaTEPUANOB), nccneaosaHne amdoTepHbIX CBOMCTB rMapoKcuaa
aNOMUHUA N TMAPOKCMAA LMHKA, pelleHmne 3KCnepumMeHTalbHbIX 3a4a4 No Teme «BaskHenwmne meTtannbl U Ux
coeguHeHua».

XUMUA 1 OKpy:KatloLwas cpesa

BewecTtsa 1 maTepunanbl B FIOBCE,CI,HEBHOﬁ KM3HM YenoseKa. besonacHoe ncnosnb3oBaHMe BeLLeCcTB U
XUMUNYECKUX peaKu,Mﬁ B 6bITy. MepBasa NOMOLLb NPU XMMUYECKUX OXKOrax U OTpaBAEHMUAX.

XMMMUYecKoe 3arpsasHeHne oKpyrKatoLLei cpeabl (NpeaenbHas 4ONYCTMMan KOHLEHTpauma BELLECTs, danee —
NAK). Poib XuMnn B peLieHUr 3KON0TMYeCcKUX npobiem.

XMMUYECKUI IKCNEPUMEHT:
n3yyeHne o6pasLOB MmaTepManos (CTEKNO, CNaaBbl METAN0B, MONMMEPHbIE MaTepuanbl).
MenpegmeTHble CBA3MU

Peanusaumna MeXnpegmeTHbIX cBAsen npuv U3y4eHNn XuMmnmn B 9 Kknacce OCyLlecTBNAETCA Yepes
MCNoJib30BaHNE KaK O6LLI,MX eCTeCTBEHHO-HaY4HbIX NOHATUI, TaK U NOHATUN, ABNAKOWUNXCA CUCTEMHbIMU ONA
OTAeNbHbIX NpeaMeToB eCTeCTBEHHO-HAay4YHOro unKkna.

Ob6Lwme ecTeCTBEHHO-Hay4YHble MOHATUA: HAY4YHbIN GaKT, IMNOTE3a, 3aKOH, TEOPUSA, aHaA/IN3, CUHTES,
Knaccudukauma, NnepmMoanNYHOCTb, HabatoaeHNe, SKCNEPUMEHT, MOAENNPOBaHME, USMEPEHWNE, MOAEb,
AB/IEHWNE, NAPHMKOBbIN 3PDEKT, TEXHOIOTUA, MaTepurabl.

dusnka: matepua, aTom, 31eKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWA, N30TOMbI, PaANOaKTUBHOCTb, MONIEKY /A,
3NEeKTPUYECKUt 3apAag, NPOBOAHWNKK, NONAYNPOBOAHUKM, ANINEKTPUKKN, GOTOIIEMEHT, BELLECTBO, TeN0, 06bEM,
arperaTHOe COCTOsIHME BeLecTBa, ras, pacTBop, PaCTBOPMMOCTb, KPUCTaANYECKan pelléTKa, cCnaasbl,
dU3NYECKME BENNYMHDI, @ AMHULbI U3MEPEHMSA, KOCMUYECKOe NMPOCTPaHCTBO, NaaHeTbl, 38€3apl, ConHue.



Buonorua: doTtocuHTEs, AbixaHMe, Buochepa, sKocucTema, MMHepPasbHble YA06PeHNA, MUKPO3IEMEHTDI,
MaKpO3/1IeMEHTbI, MUTaTe/IbHble BELLECTBa.

leorpadua: atmocdepa, ruapochepa, MUHEPasbl, FOPHbIE NOPOAbI, NONE3HbIE UCKOMAeMble, TOMNMBO, BOAHbIE
pecypcsbl.



NJAHUPYEMBIE PE3Y/IbTATbl OCBOEHWA MPOTPAMMBbI NO XMUMWUWN HA YPOBHE OCHOBHOTI'O OBLLETO
OBPA3OBAHNA

JTIMYHOCTHBIE PE3Y/IbTATHI

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHUS NPOrpPamMmMbl OCHOBHOTO 06LLero 06pa3oBaHUs AOCTUTAOTCA B XoA4e
0ByYeHUA XMMUUM B eANHCTBE Y4ebHOM 1 BOCNUTaTeIbHOWN AeATeNbHOCTM B COOTBETCTBUM C TPAAMULMOHHbIMU
POCCUMIACKMMM COLMOKYNbTYPHbBIMWN U AYXOBHO-HPABCTBEHHbBIMU LIEHHOCTAMU, MPUHATBIMU B 0B LI ecTBE
npasMAamu M HoOpMaMu NoBeAEHNA N CNOCOBCTBYIOT NPOLLeCCaM CaMOMO3HaHWA, CaMOPa3BUTUA U
coumnanusaumm obydarowmxca.

JINYHOCTHbIE pe3ynbTaTbl OTPaXKaloOT FOTOBHOCTb 06YYatoLMXCA PYKOBOACTBOBATLCA CUCTEMOM MO3UTUBHBbIX
LLEHHOCTHbIX OPMEHTALMI U PacCLUMPEHUE OMbITa AEeATE/IbHOCTM Ha €€ OCHOBE, B TOM YMCJIE B YaCTu:

1) naTpMOTUYECKOro BOCNUTAHUSA:

LLeHHOCTHOrO OTHOLLEHWSA K OTEYECTBEHHOMY KY/IbTYPHOMY, UICTOPUYECKOMY M HayYHOMY Hac/ieanto,
NOHWMAHMA 3HAYEHUA XMMUYECKOW HAYKM B XKM3HN COBPEMEHHOro 06LLLecTBa, CNOCOBHOCTM BNaSETb
[0CTOBEpPHOM MHPOopMauuel o nepeaoBbIX AOCTUKEHUAX N OTKPLITUAX MUPOBOM U OTEYECTBEHHOM XMMUN,
3aMHTEPEeCcOBaHHOCTM B Hay4HbIX 3HAHMAX 06 ycTpoicTBe MUpa 1 06LLeCTBa;

2) rPaxK4aHCKOro BOCnNmUTaHUA:

npeAcTaBAeHMA O COLMaAbHbIX HOPMaX U NMpaBUaax MEXKMYHOCTHbLIX OTHOLIEHWI B KONIEKTUBE,
KOMMYHMKaTMBHOW KOMMNETEHTHOCTU B 06LLeCTBEHHO Noae3HoM, ydebHoMcc1ea0BaTebCKON, TBOPYECKOM U
APYrvMx BUAax AenaTe/ibHOCTM, FOTOBHOCTU K pa3HO0BpasHON COBMECTHOMN AeATEIbHOCTU NPU BbINOAHEHMM
y4yebHbIX, N03HaBaTeNbHbIX 3a4a4, BbINOAHEHUU XMMUUYECKUX SKCNEPUMEHTOB, CO34aHMM y4ebHbIX MPOEKTOoB,
CTpEeMNEHNA K B3aMMONOHUMaHUIO 1 B3aMMONOMOLLM B NpoLecce 3ToN y4ebHON AeATeNnbHOCTU, FTOTOBHOCTH
OLEHMBaTb CBOE NoBeAeHNe N NOCTYMKM CBOUX TOBAPULLEN C NO3MULMM HPABCTBEHHbIX M NPaBOBbIX HOPM C
YYETOM OCO3HAHMA NOCNEACTBUIN NOCTYNKOB;

3) UEeHHOCTM HayY4YHOro NO3HaHUA:

MMPOBO33pEHYECKME NPEACTAB/IEHMA O BELWECTBE U XMMMUYECKON peaKkLmn, COOTBETCTBYIOLME COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HAYKW U COCTaBAAIOLLME OCHOBY A1 MOHMMAHMA CYLLHOCTU HAay4YHOM KapTUHbI MUPa,
npeacTaBaeHna 06 OCHOBHbIX 3aKOHOMEPHOCTAX PAa3BUTMA NPUPOAbLI, B3aMMOCBA3AX Ye/IOBEKA C MPUPOAHOM
CPesio, O POSIN XMMUKN B MO3HAHMM ITUX 3aKOHOMEPHOCTEN;

no3HasaTeibHble MOTUBbI, Hanpas/ieHHble Ha MOAYYEeHUE HOBbIX 3HAHMI MO XMMWUK, HeobXoanMble ANA
0b6bsicHeHUs Hab o gaeMblX NPOLLECCOB U ABAEHWUI, NO3HaBaTe/IbHOMN, MHPOPMALMOHHOM U YNTATE/IbCKOM
KYNbTYpPbl, B TOM YMC/e HaBbIKOB CaMOCTOATENbHOM paboTbl ¢ y4ebHbIMWU TEKCTaMUM, CPaBOYHOM UTepaTypon,
AOCTYMHbIMU TEXHUYECKUMM CPeACTBaMU NMHPOPMALIMOHHbIX TEXHO/IOTUIA;

MHTEpec K 06y4eHMIO U NO3HaHMIO, IIOO03HATE/IBHOCTb, TOTOBHOCTb M CMNOCOBHOCTb K camoobpa3oBaHuio,
NPOEKTHOW M UCCNEeA0BaATEIbCKOM AEeATENIbHOCTU, K OCO3HAaHHOMY BbIOOPY HAaMPaB/NEHHOCTU U YPOBHS
obyyeHunna B AanbHenlem;

4) popmMmMpoBaHMA KyNbTypbl 340P0BbA:

OCO3HaHWE LEHHOCTU XU3HWU, OTBETCTBEHHOIO OTHOLLEHWUS K CBOEMY 34,0P0BbIO, YCTAHOBKM Ha 340P0BbI
06pa3s KM3HU, 0CO3HaAHWE NOCNeACTBUIN U HEMPUATUE BPeSHbIX NPUBbIYEK (ynoTpebaeHna ankorons,
HapKOTUKOB, KypeHus), HeobxoanuMocTu cobtoaeHnA NpaBua 6e30NacHOCTM NPU 06PALLEHMUM C XUMUYECKUMMU
BeLLeCTBAMM B ObITY U peasibHOM KU3HU;



5) TpyA0BOro BOCNUTAHUSA:

MHTEpEeC K NPaKTUYEeCKOMY U3yYeHMto Npodeccuin n Tpyaa pasiMYHOro poaa, yBaxKeHWe K Tpyay U pesysibTaTam
TPYLOBOM AEATENbHOCTM, B TOM YMC/1E HA OCHOBE NPUMEHEHMA NPeaMETHbIX 3HAHWUIM MO XMMUM, OCO3HAHHbIN
BbI6OP UHAMBUAYANBbHOM TPAEKTOPUM NPOJOIKEHUA 06Pa30BaHMA C YHETOM JIMYHOCTHLIX UHTEPECOB U
CNOCOBHOCTU K XMMKUU, 06LLECTBEHHbIX MHTEPECOB M NOTPEbHOCTEN, ycnewwHoN NnpodeccMoHanbHOM
OeATeNbHOCTU U Pa3BUTUA HEOHXOAUMBIX YMEHWI, TOTOBHOCTb a4anTMPOBaTbCA B NPodeccMoHanbHoM cpeae;

6) 5KO/I0rMYECKOro BOCNUTaHMUA:

3KO/IOrMYECKM LeiecoobpasHoe OTHOLEHNE K NPUPOAE KaK UCTOUYHUKY KU3HU Ha 3em/ie, OCHoBe eé
CYLLLECTBOBAHMA, NOHMMaHUE LLEHHOCTU 340P0OBOro M 6e3onacHoro obpasa KU3HM, OTBETCTBEHHOE OTHOLWIEHWE
K COBCTBEHHOMY PU3MYECKOMY M NCUXUYECKOMY 340POBbIO, OCO3HAHWE LLEHHOCTU CObtoAEeHMA NPaBU
6e3onacHoro nosegeHmaA npu paboTe ¢ BELLECTBAMM, a TaKKe B CUTYaLUSX, YIPOXKaOLWMX 340PO0BbIO U }KU3HM
nopein;

CNOCOBHOCTM NMPUMEHATb 3HAHMA, NMOJlyYaemble MPU U3YHEHUN XUMUK, 1A pelleHna 3a4aY, CBA3AHHbIX C
OKPY*KaloLLel NpUMpoaHOi cpeaomn, A1A NOBbIWEHUA YPOBHA 3KONOMMUYECKON KybTypbl, 0CO3HaHUA
rnobanbHOro xapaktepa 3K0N0rMYecknx Npobaem m NyTen Ux pelleHns NnocpeacTsoM MeTo40B XMMUMK,
3KO/IOTMYECKOTO MbILLNEHWA, YMEHUA PYKOBOACTBOBATLCA MM B NO3HABaTE/IbHON, KOMMYHUKATUBHOM U
COLMaNbHOM NpPaKTUKe.

METAMNPEAMETHbIE PE3Y/IbTATbI

B cocTaBe meTanpeaMeTHbIX Pe3ynbTaToB BblAENAOT 3HaYUMble AN GOPMUPOBAHUA MUPOBO33PEHUA
oblieHayYHble NOHATUA (3aKOH, TEOPUSA, MPUHLNM, TMNoTe3a, GaKT, CUCTEMA, NMPOLLECC, SKCMEPUMEHT U
Apyroe.), KOTopble NCMO/Ib3YIOTCA B €CTECTBEHHO-HaYYHbIX y4ebHbIX MpeameTax U No3BoAT Ha OCHOBE
3HaHWI U3 3TUX NpeaMeToB GopPMMUPOBaTb NPeACTaBAEeHNE O LLe/IOCTHOW HayYHOM KapTuHe Mupa, u
yHUBepcasibHble yyebHble AeicTBUA (N03HaBaTeIbHbIe, KOMMYHUKATUBHbIE, PEryATUBHbIE), KOTOpble
obecneunsaloT popmMUpPOBaAHNE FOTOBHOCTM K CAMOCTOATE/IbHOMY MNAaHUPOBAHUIO M OCYLLECTBNEHUIO YYeBHOM
OeATeNbHOCTU.

[Mo3HaBaTeNbHble yHUBepCcaibHble Y‘-Ie6HbIe AeﬁCTBMﬂ
basosble nornyeckune ,CI,EVICTBVIH:

YMEHMSA UCMOAb30BaTb NPUEMBI SIOTMYECKOTO MbILIEHUS NMPU OCBOEHWUWN 3HAHUIA: PACKPbIBATb CMbIC/
XMMUYECKUX NOHATUM (BbIAENATb UX XapaKTepHble NPU3HaKK, yCTaHaBIMBaTb B3aMMOCBA3b C APYrMMU
NOHATUAMM), UCNOSIb30BATb NOHATUA A/1A 0OBACHEHWUA OTAENbHbIX PaKTOB U ABNEHWUI, BbIOMPATb OCHOBAHUSA U
KPUTEPUUN O/1A KNACCUDUKALNN XMMUYECKUX BELLLECTB U XMMMUYECKUX PEaKLMMN, YyCTaHaBAMBATb NMPUYUHHO-
CNeACTBEHHbIE CBA3M MeX Ay 06beKTaMu U3yYeHUs, CTPOUTb IOTMYECKUE paccyKaeHua (MHAYKTUBHbIE,
OeLYKTMBHbIE, NO aHaNorMn), AenaTb BbIBOAb! U 3aKAOYEHUS;

yMeHMe NPUMEeHATb B NpoLecce NO3HaHUA NOHATMA (MpegMeTHble M MeTanpeaMeTHbIe), CUMBOINYECKNe
(3HaKoBble) MOAENM, NCMONb3YEMbIE B XMUMWUK, NPeobpa30BbiBaThb LUMPOKO MPUMEHAEMbIE B XMMUM
MoAeNbHble NpeAcTaBAeHNA — XMMUYECKUI 3HaK (CMMBOA 31eMeHTa), Xumudeckaa dopmyna 1 ypaBHeHUe
XMMUYECKOW peaKkLmm — Npu pelieHnn yyebHo-no3HaBaTeIbHbIX 3a4a4, C YYETOM 3TUX MOAE/bHbIX
npeacTaBAeHMI BbIABAATbL M XapaKTePMU30BaTb CYLLECTBEHHbIE NPU3HAKU N3YYaeMbIX 0BGBEKTOB — XMMUYECKUX
BELLECTB U XMMUYECKUX peaKkL i, BbIABAATL 06LIME 3aKOHOMEPHOCTU, MPUYUHHO-CeACTBEHHbIE CBA3U U
NPOTUBOPEYUNA B M3yYaeMbIX NPOLLECCaX N ABJEHMUSAX.

BasoBble nccnegoBaTenbCcKkme AencTeBus:



YMEHME NUCMNOob30BaTb NOCTaB/IEHHble BOMPOCHI B KAYECTBE MHCTPYMEHTA MNO3HaHUSA, a TaKKe B KayecTse
OCHOBbI 4719 GOPMUPOBAHUA TMNOTE3bI MO NPOBEPKE MNPABUIbHOCTU BbICKA3bIBAEMbIX CYXKAEHWNI;

npuobpeTeHune onbiTa MO NAAHNPOBAHUIO, OPraHM3aLMK U NPOBEAEHMIO YYEHNYECKUX SKCNEPUMEHTOB,
ymeHue HabnoaaTh 33 X040M NPoLEcca, CaMoCTOATE/IbHO NPOrHO3MPOBaTh ero pesyabTaTt, opMyanpoBaTb
0606LLEeHNA 1 BbIBOAbI MO pe3yabTaTam NPoBeAEHHOIO OMNbITa, UCCAEA0BaHMA, COCTABAATL OTYET O
npoenaHHon pabore.

Pabota c nHpopmaumen:

yMeHue BblOMpaTb, aHANN3UPOBATL U MHTEPNPETUPOBATL MHPOPMALMIO Pa3/IMYHbBIX BUAOB U Gopm
npeacTaBAeHMSA, MOYYaEMYHO M3 PA3HbIX UCTOYHMKOB (Hay4YHO-NONYAAPHAA AUTEPATYPa XMMUYECKOro
cofepsKaHuaA, cnpaBoydHble nocobusa, pecypcbl MHTepHETa), KPUTUHYECKM OLLEHNBATb NPOTUBOPEUMNBYIO U
HeZ0CTOBEPHYIO MHGOPMALMIO;

YMeHME NPUMEHATb Pa3/InYHble MEeTOAbl M 3aNpPocCbl NPU NOUCKe 1 oTbope MHGOPMaL MU U COOTBETCTBYHOLLMUX
OaHHbIX, HE0BX0AMMbIX 415 BbINOJAHEHMA YYEOHbIX M NO3HABATENbHbIX 33434 onpeseéHHOro TMna,
npuobpeTeHune onbiTa B 06/1aCTN UCNO/Ib30BaHUA UHOPMALNOHHO-KOMMYHUKATUBHbIX TEXHOJIOTUA,
OBNAJEHME KY/IbTYPOI aKTUBHOMO MCMOJIb30BaHMUA Pa3/INYHbIX MOUCKOBbLIX CUCTEM, CAMOCTOATE/IbHO BbIOBMPATh
ONTMMasbHyto popmy nNpeacTaBaeHns MHGOPMaLMK U UINOCTPUPOBATD PELIAEMbIE 33434MN HEC/TOXKHbIMM
CXeMaMu, AuarpaMmmamu, Apyrumm Gopmamm rpadukmn n nx KombuHauuamu;

yMeHMe NCN0Nb30BaTb M aHa/IM3MPOBaTb B Npouecce y4ebHOM 1 UccnenoBaTeIbCKOM AeATeIbHOCTH
MHPOPMALMIO O BANSHUM NPOMbILIEHHOCTU, CE/TIbCKOrO XO3AMCTBA M TPAHCMOPTA Ha COCTOAHME OKPYKatoLLEN
npupoaHoOn cpeabl.

KomMmMyHWKaTUBHbIE YHUBEpPCA/IbHbIE yYebHble AencTBUsA:

yMeHuWs 3a4aBaTb BOMPOChI (B xo4e Avanora v (Mamn) AUCKYCCUM) NO CyLLECTBY 06CYAaeMoi TeMbI,
dbopmMynnpoBaTb CBOM NPeaNoKeHUA OTHOCUTENbHO BbIMOAHEHWA NPeaIoXKeHHOM 3a4auu;

YMEHUsA NpeacTaBAATb NONYYEHHbIE pPe3yNbTaTbl NO3HABATENbHON AEATENbHOCTU B YCTHbIX M MMCbMEHHbIX
TEKCTax; AeNaTb NPe3eHTaumio Pe3ybTaToB BbIMONHEHNA XMMUYECKOTO 3KCNepmMmeHTa (nabopaTopHoro
onbiTa, nabopaTopHoM pPaboTbl MO UCCNE0BaHMIO CBOMCTB BELLECTB, y4eOHOro NpoeKTa);

ymeHMA y4ebHOro coTpyAHNYECTBA CO CBEPCTHUKAMM B COBMECTHOW NO3HABaTE/IbHOW U UCCNeA0BaATENbCKOM
OeATENbHOCTU NPU PeLLeHNN BO3HMKAKOLWMX Npobiem Ha OCHOBE Y4€Ta 06LMX MHTEPECOB U COMNacoBaHuUsA
nosuumin (obcyxaeHns, obMmeH MHEHMAMM, K MO3rOBbIE LITYPMbI», KOOPAUHALMA COBMECTHbIX AEACTBUNA,
onpeseneHne KPUTEPUEB NO OLLEHKE KauecTBa BbINOJIHEHHON paboTbl U Apyrue).

PerynatTueHble yHMBEpCanbHble yyebHble AelACTBUA:

YMEeHMe CaMOoCTOSTe/IbHO ONpeaensiTb Lenn AeaTe/IbHOCTU, NNaHNPOBaTb, OCYLLECTBAATL, KOHTPOIMPOBATL U
npu HeobXoA4MMOCTM KOPPEKTUPOBATL CBOKD AEATENbHOCTb, BbIOMPaTh Hanbosiee apdeKTUBHbIE CNOCOObI
peleHns yyebHbIX 1 NO3HaBaTe/IbHbIX 33434, CAMOCTOSTE/IbHO COCTaBAATb UM KOPPEKTUPOBATb
NpeanoKeHHbIA aNropuUTM AEUCTBUIA NPU BbINOAHEHUU 3aaHUI C YYETOM NONYYEHUS HOBbIX 3HAHMI 06
n3y4yaemblix 06 bEKTAX — BELLECTBAX U peakLmaAX, OLLEeHMBATb COOTBETCTBME NOJYYEHHOrO pe3yibTaTa
3aABJIEHHOW LeNKn, yMEeHME UCNOb30BaTb M aHa/IM3MPOBaTb KOHTEKCTbI, Npea/iaraemble B YC/I0BUM 3a4aHUN.

MPEAMETHBbIE PE3Y/IbTATHI

B coctaBe npegMeTHbIX pe3y/ibTaToB MO OCBOEHMIO 06A3aTeNIbHOIO COAEPKAHUSA, YCTAHOBIEHHOTO AaHHOM
denepanbHOM paboyei NPorpaMmoin, BblAeAKT: OCBOEHHbIE 00YYaOLWMMMCA HayYHble 3HAHWUA, YMEHUA U



crnocobbl AencTeuin, cneunduyeckne ana npeameTHon 06aact «Xnummua», BUAbl 4eaTeIbHOCTU MO NOJYYEHUNIO
HOBOTO 3HaHWA, ero UHTepnpeTauun, NpeobpasoBaHMIO U MPUMEHEHUIO B Pa3/IMYHBIX YYEBHbIX M HOBbIX
CUTyaumsx.

K KoHLYy 06y4eHus B 8 Knacce npeameTHble pe3ynbTaTbl HA 6a30BOM YpOBHE A0/IXKHbI OTPAXKATb
cbOpMMNPOBAHHOCTb Y 0OYYaIOLLMXCA YMEHUIA:

®  PACKPbIBATb CMbIC/1 OCHOBHbIX XMMUYECKUX NOHATUIA: aTOM, MONEKYA, XMMUYECKUIA SN1EMEHT,
NpPOCTOe BELECTBO, C/I0XKHOE BELLECTBO, CMECh (04HOPOAHAA U HEOAHOPOAHAA), BAIEHTHOCTD,
OTHOCUTE/IbHAA aTOMHAA U MOJIEKYNAPHAA Macca, KOJIMYECTBO BELLLECTBA, MOJIb, MOJIAPHAA Macca,
MaccoBas 40158 XMMUYECKOTO 3/1EMEHTA B COeAMHEHUM, MONAPHbLIA 06BbEM, OKCUA, KUCNOT],
OCHOBAHME, COJb, INEKTPOOTPULATENBHOCTb, CTENEHb OKUCIEHUA, XMMMYECKAn peaKkLums,
KnaccmduKaums peaKkLmin: peakLmm coegMHEHUA, Peakuum PasnokeHUs, peakLmmn 3ameLleHuns,
peakuumn obmeHa, 3K30- U SHA0TEPMUYECKME peaKLMM, TENNOBOM 3GPEKT peakunn, S 4p0 aToma,
3/IEKTPOHHDbIN CNOM aToMa, aToOMHasA opbuTasb, paanyc aToma, XMMUYECcKas CBA3b, NOAPHas 1
HEenoNsApHaA KoBaneHTHasA CBA3b, MOHHaA CBA3b, NOH, KATMOH, aHWOH, PAaCTBOP, MAccoBan A0NA
BelecTBa (MPOLEHTHAA KOHLEHTPaUMs) B pacTBOPE;

° UNNOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XUMUYECKUX NOHATUI U NMPUMEHATDL 3TN NOHATUA NPU
OonncaHnun BewecTs U UX I'IpeBpaLI.I,EHVIﬁ;

®  1CMO0/1b30BaTb XMMMUYECKYIO CUMBOJIMKY AJ1A COCTaBAEHUA GOPMY/ BELLECTB U YpaBHEHWUIA
XMMUYECKNX pPeaKkLmi;

e onpeaensaTb BaSIEHTHOCTb aTOMOB 3/1EMEHTOB B BMHAPHbIX COEANHEHUNAX, CTENEHb OKUCNEHUA
3/1EMEHTOB B OBMHAPHbIX COEANHEHUAX, NMPUHAAEKHOCTb BELLECTB K onpesenéHHOMY Kaaccy
coeguHeHuit no Gopmynam, BUA XMMUYECKON CBA3M (KOBAaNEHTHAA M MOHHAA) B HEOPTraHUYECKMX
coeguHeHusX;

®  pacKpbiBaTb cmbicn Mepuoamyeckoro 3akoHa . U. MeHgeneesa: 4eMOHCTPMPOBATL NMOHUMAHNE
nepuoanyeckoit 3aBUCUMOCTM CBOMCTB XMMMUUYECKMX 3/IEMEHTOB OT UX MOJIOXKeHUA B MNepuoanyeckoi
cucTeme, 3aKOHOB COXPaHEHMA MacCChbl BELLECTB, MOCTOAHCTBA COCTaBa, aTOMHO-MONEKYAAPHOTO
yyeHus, 3aKoHa ABoragpo;

®  OMNWUCLIBATb U XapaKkTepu3oBaTb TabanyHyto dopmy Meprogmyeckomn CMCTEMbI XMMUYECKUX
3NEMEHTOB: pa3ainyaTb NOHATUA «FNaBHasA nogrpynna (A-rpynna)» u «noboyHas noarpynna (b-
rpynna)», manble u 6onblive nepnoabl, COOTHOCUTb 0603HaYeHMA, KOTOPble UMEIOTCA B Tabaule
«Mepuroamnyeckan cuctema xummyeckux snemeHTos . . MeHgeneesa» ¢ Yncnosbimm
XapaKTePUCTUKAMM CTPOEHMA ATOMOB XMMMUYECKUX 3/1EMEHTOB (COCTaB U 3apAag, agpa, obuwee uncno
3/1IEKTPOHOB W pacnpeaeneHne Ux No 31EKTPOHHbLIM C/105M);

e  KaaccMdumUMpoBaTb XMMUYECKUE 3/1EMEHTbI, HEOPraHUYECKME BELLECTBA, XMMUYECKME peaKLmmn (no
YWUCNY U COCTABY YYaCTBYIOLWMX B PEAKLMN BELLLECTB, MO TenaosomMy 3¢ dekTy);

®  XapaKTepwu3oBaTb (ONUCbIBATbL) O6LLME XMMUYECKME CBOMCTBA BELLECTB PA3/IMYHbIX KACcCOB,
NnoATBEPKAAA ONUCaHMe NPUMEPAMU MONEKYNAPHBIX YPaBHEHNI COOTBETCTBYHOLLMX XUMUYECKUX
peaKkunit;

® [POrHO3MpPOBaTb CBOMCTBA BELLECTB B 3aBMCMMOCTM OT MX Ka4eCTBEHHOMO COCTaBa, BO3MOXKHOCTHU
NPOTEKAHUA XMMUYECKUX NPEBPALLEHMI B PA3/IUYHbIX YCNOBUSX;

®  BbIYMCNATb OTHOCUTENIbHYIO MONEKYNAPHYIO M MONAPHYIO MacChl BELLECTB, MaCCOBYIO 400
XMMMYECKOro anemeHTa no ¢bopmyse coeanHeHNA, MacCcoBYIO 4010 BELLECTBA B pacTBope,
NPOBOAMTb PACYETbI MO YPABHEHWUIO XMMUYECKOW peaKkLmu;



® MPUMEHATb OCHOBHbIE OMepaLnn MbICAIMTEIbHON AEATENbHOCTU — aHAIN3 U CUHTES, CPAaBHEHWE,
0606LeHNe, cucTemMaTU3aLUMIo, KNacCUbUKaLMIo, BbiiBAEHME NPUYMHHO-CNEACTBEHHbIX CBA3EN —
018 U3yYeHUsA CBOMCTB BELLLECTB U XUMUYECKUX peaKLUii, eCTeCTBEHHO-HayYHble MeTOAbl NO3HaHMA —
Hab/loAeHNe, U3MEepPeHUE, MOAENIMPOBAHMNE, SKCNEPUMEHT (PeasnbHbIA U MbIC/TIEHHbIN);

e C/fepoBaTb NpaBMAaM NONb30BaHUA XMMUYECKOW Nocyaol n nabopatopHbim obopyaoBaHuem, a
TaK¥Xe npaBuniam obpalLeHns ¢ BELLEeCTBaMMN B COOTBETCTBUM C MHCTPYKLIUAMM MO BbIMOJHEHUIO
NabopaToOPHbIX XMMUYECKUX OMbITOB MO MOSYYEHUIO U COBUPAHUIO ra3006Pa3HbIX BELLLECTB
(somopoaa v Kucnopoaa), NPUroToBAEHUIO PACTBOPOB C OnpeaenéHHON MaccoBoi Aonei
pPacTBOPEHHOrO BELLECTBA, N/IAHMPOBATb U MPOBOAUTL XMMUYECKME SKCMEPUMEHTBI MO
pacno3HaBaHMIO PacTBOPOB LLENOYEN U KMCAOT C MOMOLLLbIO MHAMKATOPOB (NakMyc, deHoNdpTanemH,
METWU/IOPaHIK U Apyrue).

K KoHLy 06y4yeHua B 9 Knacce npeameTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE A0/KHbI OTpaXKaTb
CPOPMMPOBAHHOCTb Y 06YYAIOLLMXCA YMEHUIA:

®  PACKpPbIBaTb CMbIC/ OCHOBHbIX XMMUYECKUX MOHATUN: XUMUYECKUIM SINEMEHT, aTOM, MOJIEKYNA, UOH,
KaTWUOH, aHWOH, NPOCTOE BeLLEeCTBO, C/IOXKHOE BEeL,eCcTBO, BaNEHTHOCTb, 3N1eKTPOOTPULLATENIbHOCTD,
cTeneHb OKMUC/IEHUSA, XMMMYECKAs peaKkLma, XMMUYECKan CBA3b, TENN0BOM 3QPEKT peakLmmn, Mob,
MONAPHbIN 06BEM, PACTBOP, I/IEKTPOJIUTbI, HEINEKTPONIUTDI, 3/IEKTPOSIUTUYECKAN AUccolmaums,
peaKkLunmn MoHHOro obmeHa, KaTaanmsaTop, XMMUYECKoe paBHoBecue, obpaTMmble U HeobpaTuMble
pPeaKLUnmn, OKUCANTENBbHO-BOCCTAHOBUTEIbHbIE PeaKLMKN, OKUC/INTESIb, BOCCTAHOBUTENb, OKUC/IEHUNE U
BOCCTaHOBJIEHWE, annoTponua, ampoTepPHOCTb, XMMUYECKas CBA3b (KOBANEHTHaA, MOHHaA,
MEeTa/I/IMYECKasn), KpUCTaNIMYEeCcKas peLléTka, KoppPo3nsa MeTaNN0oB, CNaaBbl, CKOPOCTb XMMUYECKOW
peakummn, npegenbHo 4oNycTMMan KoHueHTpauua MNAK sewecTsa;

®  UANKCTPUPOBATL B3aMMOCBA3b OCHOBHbIX XUMUYECKNX NOHATUI U NMPUMEHATDL 3TU NOHATUA NPU
OonncaHMun BeLwecTs U UX I'IpeBpaLU,EHVII‘;I,'

® MCNONb30BaATb XMMNYECKYHO CUMBOJIUKY ONA COCTaBNEHUA cbopmyn Bewects 1 ypaBHEHMI‘;I
XUMUNYECKUX peaKu,Mﬁ;

e onpeaensiTb Ba/JIEHTHOCTb U CTEMEeHb OKUCTIEHUS XMMUYECKUX 3/IEMEHTOB B COEAMHEHUAX
pa3/IMYHOro COCTaBa, NPUHALNEKHOCTb BELWECTB K ONpesesIEHHOMY KNaccy coeauHeHul no
bopmynam, BUA XMMMUYECKOM CBA3K (KOBA/NIEHTHAsA, MOHHAA, MeTaliMyeckasn) B HeopraHMYeckmnx
CoegMHeHMsX, 3apsAL MOHA NO XMMUYECKol popmyie, XxapaKTep cpesbl B BOAHbIX PaCcTBOPax
HEopraHMYeCKUX CoegMHEHUN, TUM KPUCTANNNYECKON PELETKU KOHKPETHOO BELLECTBa;

® packpbliBaTb cMbica Nepunogmyeckoro 3akoHa . N. MeHaeneesa n 4eMOHCTPUPOBATb ero
NMOHUMaHME: ONUCbIBATb M XapaKTepm3oBaTb TabanuHyo dopmy MNepnoamyeckon cuctemsl
XMMMUYECKUX 3/IEMEHTOB: pas3/inyaTb NOHATUA «rNaBHasA noarpynna (A-rpynna)» n «noboyHan
nogrpynna (b-rpynna)», manblie un 6oablumMe Nnepmnogbl, COOTHOCUTb 0603HAYEHUS, KOTOPbIE MMEIOTCS
B Nepuroamyeckon Tabamue, C YNCIOBbIMU XapaKTEPUCTUKAMM CTPOEHNA aTOMOB XMMUUYECKNX
3N1eMeHTOB (cocTaB 1 3apAa aapa, obliee YNC/I0 SNEKTPOHOB U pacnpeaeieHmne X Mo 3NeKTPOHHbIM
cnosm), 06bACHATb 06 Me 3aKOHOMEPHOCTM B U3SMEHEHUWN CBOUCTB 3/1EMEHTOB U UX COeAUHEHNN B
npeaenax manblx NeEPUOAOB U rNaBHbIX NOATPYNM C yY4ETOM CTPOEHMA UX aTOMOB;

®  KnaccMduLMpPOBaTb XMMUYECKME 3/IEMEHTbI, HEOPraHUYECKNE BELLECTBA, XMMUYECKME peakuum (no
YMCY M COCTABY YHACTBYIOLLMX B PeaKL MU BELLECTB, N0 Ten1oBoMy 3GPeKTY, Mo USMEHEHMUIO
cTeneHein OKUCIEHNA XMMUUYECKUX 3/IEMEHTOB);



XapaKTepusosaTb (ONucbiBaTb) 06LLMe U cneumbuieckme XMMMYECcKne CBOMCTBA NPOCTbIX U CIOXHbIX
BelLecTs, MOATBEPKAaA ONUCcaHUe NPUMepammn MoNEKYAAPHbIX U MOHHbIX YPaBHEHW
COOTBETCTBYIOLLMX XMMUUYECKUX PeaKLnii;

COCTaB/IATb YPABHEHUSA 3/1EKTPOSIUTUYECKOW SUCCOLMALMM KUC/IOT, LLEIoYen U conelt, NosiHble U
COKpaLEHHbIEe YpaBHEHWNA peaKL it MOHHOro 06MeHa, YPaBHEHMA PeaKkLMiA, NOATBEPKAAOLLUX
CYLLLECTBOBaHME reHeTUYECKOM CBA3M MEXAY BeLecTBaMu PasanyHbIX KNaccos;

pacKpbIBaTb CYLLHOCTb OKUCANTEIbHO-BOCCTAHOBUTE/IbHBIX PEAKLMIA MOCPEACTBOM COCTABAEHMUSA
3NIeKTPOHHOro HanaHca aTUX peaKkLunii;

NPOrHo3npoBaThb CBOWCTBA BeuwecTB B 3aBUCMMOCTU OT UX CTPOEHNA, BO3SMOKHOCTU NPOTEKAHUA
XUMUNYeCKnx I'IpEBanJ,EHVIﬁ B Pa3/INYHbIX YCNOBUAX;

BbIYMCNATb OTHOCUTENbHYIO MONEKYIAPHYIO M MONSAPHYIO MacChl BELLLECTB, MacCOBYIO 4010
XMMWYECKOro 3/1eMeHTa No popmyne coeanHeHMsA, MacCcoBYHO [0/10 BeLLecTBa B pacTBope,
MPOBOAMUTb PACYETbI NO YPABHEHUIO XUMUYECKON peaKkLuu;

cobntogaTh NpaBMaa NOAb30BaHNA XMMUYECKOW NOCyA0M 1 NabopaTopHbim 060pya0BaHUEM, a
TaK)Ke npaBuia obpalleHnn ¢ BELWECTBAMM B COOTBETCTBMM C MHCTPYKLUAMM MO BbINOJHEHUIO
NabopaToOPHbIX XMMUYECKUX OMbITOB MO MNOJIYYEHUIO U COBUPAHUIO ra3006Pa3HbIX BELLLECTB
(ammunaka v yrnekumcnoro rasa);

NPOBOAWTL PEAKLMK, MOATBEPKAAOLME KAYeCTBEHHbIN COCTAB Pas/IMYHbIX BELLECTB: pacno3HaBaTb
ONbITHbIM NYTEM XN0pua-, 6pomuna-, noana-, KapboHat-, pochat-, CUAMKAT-, cyAbdaT-, TMAPOKCUA-
MOHbI, KATMOHbl aMMOHMA U MOHbI M3YYEHHbIX META/II0B, MPUCYTCTBYOLLME B BOAHbIX pacTBOpax
HEeopraHMYeCcKnx BeLLEecTB;

NPUMEHATb OCHOBHbIE OMNEepPaLLMm MbICIUTENIbHOW AEATENbHOCTM — aHA/IU3 U CUHTE3, CPaBHEHUE,
0606LLeHne, cucTeMaTU3aLMIO, BbIIBEHWE NPUYMHHO-CNEACTBEHHbIX CBA3EN — AN1A U3yYeHUs
CBOMCTB BELLECTB U XMMUYECKUX PeaKLMii, eCTECTBEHHO-Hay4YHble MeTOAbl MO3HaHMA — HaboaeHe,
n3mepeHue, MoaeIMPoBaHNE, SKCNEPUMEHT (peanbHbIi U MbICIEHHbIN).



TEMATUYECKOE NJIAHMPOBAHUE

8 KNTACC

Konnyectso yacos

DNEeKTPOHHble (undposble)

Ne n/n | HaumeHoBaHMWe pa3aenos v TemM NPOrpaMmmel
Bcero KoHTposibHble MpaKkTnyeckune obpa3oBaTesibHble pecypcbl
paboTbl paboTbl

Xumus — BaxkHaA 061acTb eCTECTBO3HAHUA U
1.1 . 5 0 2 BubanoTeka LLIOK

NPaKTUYEeCKOM AeATe/IbHOCTU YeNoBeKa
1.2 BewecTBa U XMMU4ecKme peakumm 15 1 0 bubanoTeka LLIOK
UTtoro no pasaeny 20 0 0 --
Paspen 2. BarkHelwune npeacTaBUTENN HEOPraHUYECKMX BELLLECTB
2.1 Bozgyx. Kucnopoa. MNoHsatue 06 okcmnaax 6 0 0 bubanorteka LLOK
2.2 Bogopoa. NMoHATHE 0 KNUCNoTax n conax 8 0 1 Bubanoreka LIOK
2.3 Boga. PactBopbl. MoHATHE 06 OCHOBaHUSAX 5 1 1 bubanoTeka LLIOK
2.4 OCHOBHble KNacCbl HEOPraHNYECKUX CoeaUHEHWNI 11 1 1 Bubanorteka LLOK
Utoro no pasaeny 30 0 0 --

OKMCANUTENbHO-BOCCTAHOBUTE/IbHbIE peakunmn

Pasgen 3. Nepurogmyeckunin 3akoH 1 lMepunoagnyeckasn cuctema Xxummyeckumx anemenTos [. . MeHaeneesa. CTpoeHMe aTOMOB. XMMUYECKan CBA3b.

nepMOAMHeCKMVI 3adKOH K I'Iepmop,mqecr(aﬂ cncrema

BOCCTAaHOBUTE/IbHbIE peaKuun

3.1 Xumunyeckux anementos . N. MeHaeneesa. 7 0 0 bubnmorteka LIOK
CrtpoeHue aToma
3.2 Xummnyeckas csasb. OKNCAUTENbHO- 8 2 - Bubanoteka LIOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Utoro no pasaeny 15 bubanoTeka LLIOK
Pe3epBHOe BpemA 3 bubanorteka LLOK
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68 --



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KNACC

KonnyectBo vyacos

DNEeKTPOHHbIe (undpoBbie)

Ne n/n HanmeHoBaHMe pa3genos n Tem Nporpammel
Beero KOHTpONbHbIE MpakTnyeckmne obpasoBaTenbHble pecypchbl
paboTbl paboTbl

Pasgen 1. BelwecTtBo 1 xummyeckmne peakumnm
MosTopeHue u yrnybneHne 3HaHNM OCHOBHbIX

11 5 1 0 bubanorteka LLOK
pa3aenos Kypca 8 Knacca

1.2 OCHOBHble 3aKOHOMEPHOCTN XMMUYECKUX peaKLmit 4 0 0 bubanoteka LIOK
DNeKTpPoOANTUYECKaA anccoumnauma. Xummyeckue

1.3 8 1 1 Bubnunorteka LLOK
peaKkuum B pacTBOpax

UTtoro no pasgeny 17 --

Paspen 2. HemeTannbl n Ux coegUHEHMUA
0O6wWan xapaKTepucTuKa XMMMYecKux anemeHTos VIIA-

2.1 4 0 1 Bubnnorteka LIOK
rpynnel. FanoreHsl
O6uLan xapaKTePUCTUKA XMMUYECKNX 3nemeHToB VIA-

2.2 . 6 0 0 bubanorteka LLOK
rpynnel. Cepa n eé coegmnHeHnA
O6wWan xapaKTepUCTUKa XMMUYECKUX 31eMeHToB VA-

23 7 0 1 bubanoteka LIOK
rpynnol. A3oT, ochop 1 ux coegmnHeHUA
0O6wWan xapaKTepuCcTUKa XMMMUYECKUX a1iemeHToB IVA-

2.4 . 8 1 2 bubanoTeka LIOK
rpynnel. Yrnepoa v KpeMHUIA U NX coeamnHeHnA

UTtoro no pasaeny 25 --

Pasgen 3.

MeTtannbl u nx coegnHeHUA



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3.1 Obuwue cBOMCTBA METaNN0B 4 0 bubanorteka LIOK
3.2 BakHenwwmne meTansibl U X CoegUHEHNSA 16 1 bubanorteka LLOK
UTtoro no pasgeny 20 --

Pasgen 4. Xumma n oKkpyKawowias cpega

4.1 BelecTBa 1 matepuasbl B XXU3HU YeNOBEKA 3 0 Bubnmorteka LIOK
UToro no pasgeny 3 --

PesepBHOe Bpems 3 0 bubanoteka LLOK
OBLLEE KONMMYECTBO YACOB MO NPOTPAMME 68 4 -



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

MOYPOYHOE NJTAHUPOBAHUE

8 KJTIACC
Konunyectso 4yacos

Ne Jarta DNIeKTPOHHble UndpoBbIe
Tema ypokKa

n/n Beero KOHTpOnbHbIE MpakTnyeckne M3y4yeHusa obpasoBaTesibHble pecypchbl

paboTbl paboTbl

MNpeameT xumnun. Posib XMMnu B }M3HM YenoBeKa. Tena u

1 1 0 0 -- bubanoteka LIOK
BellecTsa

2 lMoHATME 0 meToAax NO3HAHUA B XUMNU 1 0 0 - Bubanorteka LOK
MpakTnyeckana pabota Ne 1 «Mpasuna paboTbl B

3 NabopaTopun 1 Npnémbl 0bpalleHua c NabopaTopHbIM 1 0 0 -- bubanoteka LIOK
obopygoBaHMem»

4 YucTble BewwecTBa U cmecu. Cnocobbl pasaeneHuns cMmecei 1 0 0 -- bubanoteka LIOK
MpaKTnyecKkas pabota Ne 2 «PasgeneHune cmecelt (Ha

5 . 1 0 0 -- bubanoteka LIOK
NpUMepe OYMUCTKU NOBAPEHHOWN CONMU)»

6 ATOMbI 1 MONEKYbI 1 0 0 - Bubnunortexka LOK
XMMMYECKME 3N1eMEHTbI. 3HAKU (CMMBOJIbI) XMMUYECKUX

7 1 0 0 -- Bubaunorteka LOK
afleMeHToB

8 MpocTble 1 CN0XKHbIe BeLW,ecTsa 1 0 0 -- bubanoteka LIOK

9 ATOMHO-MONIEKYNAPHOE YYeHue 1 0 0 -- bubanoteka LIOK
3aKOH NOCTOSIHCTBA COCTaBa BELWECTB. XMMUu4yeckana popmyna.

10 1 0 0 -- Bubaunorteka LIOK
BaneHTHOCTb aTOMOB XMMUYECKUX INE€MEHTOB

11 OTHOCKTeNbHAA aToMHaA macca. OTHoCMTeNbHaA 1 0 0 - Bubavoteka LLIOK
MOJIEKYIAPHAA macca



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

12

MaccoBasa 4019 XMMUYECKOro 3/1EMEHTA B COEAUHEHUN

Bubaunorteka LOK

13

Konunuectso Bewectsa. Moab. MoasapHaa macca

Bubaunorteka LOK

14

dusmyeckne n XMummnyeckme ABAeHMA. XMMKUYeCKasn peaKkuna

Bubanorteka LOK

15

MPWU3HAKKN N YCNOBUA NPOTEKAHUA XUMUYECKUX PeaKLMit

Bubaunorteka LOK

16

3aKOH COXpaHeHMA MacChl BEWECTB. XMMUYECKME ypaBHEHUA

Bubanorteka LOK

17

BbluncneHua KonmyecTsa, MaccCbl BELLLECTBA NO YPaBHEHUAM
XUMUNYECKNX peaKu,Mﬁ

Bubanorteka LOK

18

Knaccudumkauma XmmMmnyeckux peakumin (coeanHeHus,
pa3noXKeHus, 3ameLleHns, obmeHa)

Bubanorteka LOK

19

M. B. /ToMOHOCOB — Y4€HbIN-3HUMKNONeaMCT. 0606LeHNe U
cMcTemaTnsauma 3HaHUM

Bnbnunorteka LLOK

20

KoHTposbHasa pabota Nel no Teme «BeuectBa U XMMUYECKME
peakummn»

Bubanorteka LOK

21

Bo3ayx — cmech rasos. Cocras Bo3ayxa. Kucnopog —
3NeMeHT 1 npocToe BelecTBo. O30H

Bubanorteka LOK

22

dur3myeckne M XMMUYECKMe CBOMCTBa KMcnopoaa (peakumnu
OKucneHusn, ropeHune). NoHATMe 06 okcnaax

Bnbnnorteka LLOK

23

Cnocobbl nonyyYeHns KMcnhoposa B nabopatopmm u
npomblwaeHHocTU. MpumeHeHWe Kucnopoaa

Bubanorteka LOK

24

Tennosoli adpdeKT XMMMUUYECKON peakumu, NoOHATUE O
TEPMOXMMMUYECKOM YPAaBHEHWUN, 3K30- U IHAOTEPMUYECKUX
peakumax

bnbnnorteka LLOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c

25

Tonnuso (HedTb, yrosb M MeTaH). 3arpasHeHne Bo3ayXa,
cnocobbl ero npeaoTBpaLleHNns

Bubanorteka LOK

26

MpakTnueckan pabota Ne 3 no Teme «MonyyeHune un
cobupaHue Kucaopoaa, UsyyeHue ero CBOMCTB»

Bnbnnorteka LLOK

27

Boaopoa — 3nemeHT 1 NpocToe BellecTso. HaxosxaeHue B
npupoae

Bubanorteka LOK

28

dusnyeckne 1 XMMMYeckme CBOMCTBa BOAOPOAaA.
MpumeHeHne Bogopoaa

Bubanorteka LOK

29

NMoHATKe O KucnoTax u conax

bubanorteka LIOK

30

Cnocobbl nonyyeHus Bogopoaa B nabopatopuu

Bubanorteka LOK

31

MpaKkTuyecKkas pabota Ne 4 no Teme «[onyyeHune u
cobupaHue Boaopoaa, U3y4eHMe ero CBOMCTB»

bubanorteka LIOK

32

MonsapHbIn 06bEM ra3os. 3aKoH ABoraapo

Bnbnnorteka LLOK

33

BbluncneHna ob6bEMa, KoNMUecTBa BelLecTsa rasa fno ero
N3BECTHOMY KO/IMYECTBY BeLLecTBa Unmn o6bemy

Bnbnunorteka LLOK

34

BbluncneHns o6 bEMOB ra3os Nno ypaBHEHMIO peaKkumn Ha
OCHOBE 3aKOHa 06BEMHbIX OTHOLWIEHMWI ra3oB

Bubanortexka LOK

35

dur3myeckne n XMMMYecKme CBOMCTBa BOAbl

Bubanorteka LOK

36

CocTaB ocHOBaHMMI. MoHATME 06 MHAMKaTOPAX

Bubaunorteka LOK

37

Boaa Kak pacTteBopuUTeENb. HacblweHHble M HeHacbIWeHHble
pacTteopbl. MaccoBana A0nA BelwecTsa B pacTeope

Bubanorteka LOK

38

MpakTnyeckan pabota Ne 5 no Teme «lpurotosneHne
pacTBOPOB C onpeaesiEHHON MaccoBOM Aonen

Bubanortexka LOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a%D1%8A
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a

PacTBOPEHHOrO BeLLecTBa»

39

KoHTposbHas pabota Ne2 no Teme «Kucnopoa. Bogopoga.
Bopga»

Bubaunorteka LOK

40

OKcnapbl: cocTas, KﬂaCCMd)MKaLI,MFI, HOMEHKANAaTypa

Bubanorteka LOK

41

MonyyeHne U XMMUYECKME CBOMCTBA KMCNOTHBIX, OCHOBHbIX U
amdOoTepPHbIX OKCUA0B

bubanorteka LIOK

42

OcHoBaHMA: coCTas, Knaccmdmr(au,m, HOMEHKANaTypa

Bnbnnorteka LLOK

43

MonyyeHne n xumunyeckue CBOWMCTBA OCHOBaHUM

Bnbnunorteka LLOK

44

Kncnotbl: cocTas, KJ'IaCCVId)MKaU,VIFl, HOMEHKNaTypa

bnbnnorteka LLOK

45

NMonyyeHue n xumunyeckue CBOWMCTBA KMCNOT

Bnbnnorteka LLOK

46

Conu (cpeaHue): HOMEHKNATypa, cnocobbl NoyYeHUs,
XUMMUYECKue cBoMCcTBa

Bnbnnorteka LLOK

47

MpakTnyeckana pabota N2 6. PeleHne aKCnepMMeHTaIbHbIX
3aga4 no teme «OCHOBHbIE KNacCbl HEOPraHUYeCcKUX
coeguHEeHNN»

Bubaunorteka LOK

48

FeHeTUYecKan CBA3b MEXKAY KNaccamu HeopraHMYeCcKnx
coegnHeHn

Bnbnnorteka LLOK

49

0O60611eHMe N cuctemaTmsaLunsa 3HaHUN

Bubanortexka LOK

50

KoHTposibHan pabota Ne3 no Teme "OcHOBHbIE Knacchl
HeopraHMYecknx coegmHeHnin"

Bubanorteka LOK

51

I'IepBble NOonbITKN KI'IaCCMd)VIKaLI,MI/I XUMUNYECKUX /1IEMEHTOB.
MoHATKe O rpynnax CXo4HbIX 91eMeHTOB

Bubaunorteka LOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342

52

Mepuoauyeckuii 3akoH 1 MNMeprognyeckas cuctema
Xumuyeckux anemenTos . N. MeHageneesa

Bubanorteka LOK

53

Mepuoasbl, rpynnbl, NOArpyNMbl

bubanorteka LIOK

54

CtpoeHune atomoBs. CocTas aTOMHbIX Agep. U3oTonebl

Bubanorteka LOK

55

CTpoeHune 31eKTPOHHbIX 060/104eK aTOMOB 3/1EMEHTOB
MNepuoaunyeckoit cuctemsl [l. U. MeHaeneesa

bubanorteka LIOK

56

XapaKTepucTMKa XMMNYECKOTO 3/1IEMEHTA MO ero NoJIoXKeHMUto
B NMepuogmnueckoi cucteme . U. MeHaeneesa

Bubnunortexka LOK

57

3Ha4veHue lNepnogmyeckoro 3akoHa ANA Pa3BUTUA HaYKU U
npakTMkn. . N. MeHaenees — y4éHblii, negaror u
rpaxKaaHuH

Bubanorteka LOK

58

PesepsHbIl ypok. O606uieHMe 1 cuctematusauma 3HaHmi /
Bcepoccuiickas nposepoyHan paboTa

Bubanorteka LOK

59

KoHTposibHas pabota Ned no Teme «CTpoeHue aToma.
XumunyecKkas ceasb» / Bcepoccuiickaa nposepoyHan paboTa

Bubanorteka LOK

60

3I'IEKTpOOTpMLI,aTEIIbHOCTb dTOMOB XMMUYECKUNX 3INNIEMEHTOB

Bubanorteka LOK

61

MOHHaA xummnyeckan cBasb

Bubanorteka LOK

62

KoBaneHTHas nonApHaA Xummn4yecKkasa CBA3b

Bubanorteka LOK

63

KoBaneHTHas HenonApHaa Xummn4yecKkasa CBA3b

Bubaunorteka LOK

64

CreneHb OKUCAeHuA

Bubaunorteka LOK

65

OKMCANUTENbHO-BOCCTAHOBUTE/IbHbIE peakunmn

Bubanorteka LUOK

66

OKncnnTenu n BOCCTaHOBUTENN

Bubanorteka LOK



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Pe3epBHbIl ypok. O60bLLeHNE N cUCTEMATM3aLUA 3HAHUI MO

67 1 -- bubaunoteka LIOK
Teme «CTpoeHue aTtoma. XMMU4ecKas cBA3b»

68 Pe3sepBHbIl ypoK. O60bLeHme n cucTemaTm3aumns sHaHUN 1 -- bubanoteka LLOK

OBLUEE KOTMYECTBO YACOB MO NPOrPAMME 68 -



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2

9 KNACC

Konnuyectso 4acos

Ne [ata DNEeKTPOHHble UNppoBbIe
Tema ypokKa

n/n Beero KOHTpOAnbHbIE MpakTnyeckue n3yyeHusa obpasoBaTenibHble pecypchbl

paboTbl paboTbl

Mepuoaunyeckuii 3akoH. lNMeprnogmyeckas cuctema

1 1 0 0 -- bubanoteka LLOK
Xumunyeckux anemenTos . N. MeHgeneesa
3aKOHOMEpPHOCTM B UISMEHEHUU CBONCTB XMMUYECKUX

2 . 1 0 0 -- bubaunoteka LIOK
9/1IeMeHTOB MepBbIX TPEX Nepnoaos
Knaccudumkauma n HOMeHKNaTypa HeopraHMYeCcKnx

3 1 0 0 -- bubaunorteka LIOK
Bel,ecTs
B1Abl XMMUYECKON CBA3U U TUMbI KPUCTANIMYECKUX

4 B 1 0 0 -- bnbaunorteka LIOK
peweToKk
KoHTponbHan pabota Nel no Teme «loBTOpEHUE M

5 yrnybneHue 3HaHMM OCHOBHbIX pPa3aesnos Kypca 8 1 1 0 -- --
Knacca»
Knaccnopumkauma Xmmnyecknx peakumnii No pasanyHbim

6 1 0 0 -- bubanoteka LLOK
NpM3HaKam
MoHATME O CKOPOCTU XMMUYECKON peaKkuuu. MoHsaTHe o

7 1 0 0 -- Bubaunoteka LIOK
FOMOTeHHbIX U FreTeporeHHbIX peakumax
MoHATME 0 XMMMUYEeCcKOM paBHoBecun. DaKTopbl,

8 B/IMALOLLME HAa CKOPOCTb XMMMYECKOM PeaKLLUK U 1 0 0 -- bubanoteka LLOK
NoNOXeHMe XMMUYECKOro paBHOBeCUA

9 OKMCANUTENbHO-BOCCTAaHOBUTEIbHbIE peaKLuum 1 0 0 - Bubnanoreka LOK

10 Teopua aneKTpoAnUTUYECKOM anccoumaumn. CunbHble 1 1 0 0 -- bubaunorteka LIOK



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e

cnabble 31eKTPOAUTbI

11

NoHHble ypaBHEHMA peakLmii

Bubanoreka UOK

12

XMMUYeCKMe CBOMCTBA KUC/IOT M OCHOBaHUIM B CBETE
npeAacTaBAeHUIA 06 3NEKTPOAUTMYECKON AnccoLMaLmnm

Bubanoreka LUOK

13

XMMMYEeCKne CBOWMCTBA COJiel B cBeTe NpeacTaBaeHnin ob
3NEKTPONNTUYECKON anccoumaumnm

bubaunorteka LIOK

14

MoHATHe o rnapoaunse conem

Bubnnorteka LLOK

15

0O606LeHne N cucTemaTmsaLma 3HaHUI

bubnnorteka LLOK

16

MpaKTuyecKkas pabota Ne 1. «PeleHune
3KCNepUMeHTaNbHbIX 3a4a4»

Bubnnorteka LLOK

17

KoHTposbHasa pabota N22 no Teme «INeKTPOANTUYECKas
auccoumnaumna. XuMuyeckne peakunm B pactsopax»

Bubanorteka LOK

18

0O6Lan xapaKTepUCTUKA raioreHoB. XMMUYeckue
CBOWCTBa Ha Npumepe xaopa

Bubanoreka LUOK

19

Xnoposogopoa. ConsiHasa KMUCNOTa, XMMUYEcKue
CBOMCTBA, NO/ly4YeHUNE, MPUMEHEHME

Bubnnorteka LLOK

20

MpaKkTuyeckas paboTta Ne 2 no teme «MonyyeHune
CONIAHOM KNCNOTbI, U3y4yeHUe e€é CBOMCTBY»

Bubanorteka LOK

21

BbluncneHuna no YPaBHEHUNAM XUMUNYECKUX peaKLI,Mﬁ,
eCc/in OANH U3 peareHTos AaH B n36bITKE

Bubanoreka UOK

22

O6uan xapaKTepucTUKa anemeHToB VIA-rpynnbi

bubnnorteka LLOK

23

AnnoTponHble moandukaumm cepbl. HaxoxaeHue cepbl
N eé coegMHeHN B npupoge. XMMUYecKkue CBOMCTBA

Bubanorteka UOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448

cepbl

CepoB0A0OpOA, CTPOEHMNE, M3NYECKME U XUMUYECKNE

24 . -- Bubnnoteka LIOK
CBOMCTBA
Okcuabl cepbl. CepHasa KMcnota, Gusnyeckue m

25 . -- Bubanoreka LLIOK
XMMUYECKNEe CBOMCTBA, MPUMEHEHME
XnmMmunyeckune peakumnm, nexalime B OCHOBe
NPOMbILL/IEHHOro cnocoba Nosly4eHUs CePHOM KMCAOTbI.

26 . -- Bubnnoteka LIOK
Xvmunueckoe 3arpasHeHWe OKpyrKatoLwen cpeabl
coeiHEHUAMM cepbl

27 BblumcieHne maccoBoOM 40X BbIXoda NPOAYKTa peakumm -- bubaunorteka LIOK
0O6wWan xapaKkTepucTuKa anemeHToB VA-rpynnbl. A30T,

28 pacnpocTpaHeHue B npupoae, GUsndeckmne n -- bubanoteka LIOK
XMMUYECKMe CBONCTBA
AMMMaK, ero Gmnsmnyeckne u XMMmn4ecKme CBOIMCTBA,

29 -- Bubanoteka LIOK
noay4yeHue n NpUMeHeHue
MpakTnyeckasa pabota N2 3 no Teme «llonyyeHue

30 . -- bubanoteka LIOK
aMMWaKa, U3yyeHue ero CBOUCTB»
A30THas KMCNoTa, eé pUsnyeckme n xummyeckune

31 . -- Bubanoreka LLOK
CBOMCTBA
Ncnonb3oBaHMe HUTPATOB M CO/IE aMMOHMA B KadyecTse

32 MMUHepanbHbIX ya0bpeHuin. Xumnyeckoe 3arpsisHeHue -- bubanoteka LIOK
OKpYy)KatoLel cpesbl COEAUHEHNAMM a30Ta
docoop. Okeng pocdopa (V) u pochopHan kKucnota,

33 . -- Bubanoreka LLOK
dur3MYecKne U XMMUYECKME CBOIMCTBA, NOJy4EHMNE

34 Ucnonb3oBaHme ¢pocdhaToB B KAa4eCTBE MUHEPASIbHbIX -- bubanoteka LLOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
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y406peHunid. 3arpsasHeHne NpupogHoOM cpeapl
dochatamm

35

Yrnepoga, pacnpocTtpaHeHue B npupoae, dGmusmyeckune u
XMMUYECKue cBoMCTBa

bubnnorteka LLOK

36

Okcuapl yraepoaa, ux Gusmyeckme n XmmmyecKkme
CBOICTBA. DKOJIOrMyecKkue npobaemsbl, CBA3aHHbIE C
oKcngom yrnepoga (1V)

Bubanoreka LOK

37

YronbHaa KNCNOTa U eé conun

bnubaunorteka LIOK

38

MpaKTuyecKkas pabota Ne 4 no teme "MonyyeHne
yrnekucnoro rasa. KayectseHHas peakumsa Ha KapboHaT-

MOH

Bubnanorteka LOK

39

MNepBOHaYanbHblE NOHATUA 06 OopraHn4yeckux eewecreax
KaK O coeanHeHunAax yrnepopaa

Bubanoreka UOK

40

KpEMHMVI n ero coeanHeHuA

bnubaunorteka LIOK

41

MpaKTuyecKas pabota Ne 5. PeweHune
3KCMepMMEHTANbHbIX 33434 N0 Teme «BaxkHewnwme
HemMeTaN/bl U UX COeANHEHUA»

Bubnnorteka LOK

42

KoHTposibHasA pabota Ne3 no Teme «BakHenwme
HemeTanbl U NX COeAUHEHNAN

Bubanoreka UOK

43

06|.I.I,aﬂ XapaKTePUCTUKA XUMUNYECKUX INNIEMEHTOB —
meTannos. MeTannmnyeckasa cBAsb M meTaanmnyeckan
KpuUctannnyeckan DELLIéTKa. dursmyeckme ceoicTea
MeTannos

Bubanorteka LOK

44

XUMMYECKME CBOMCTBA META//IOB. INEKTPOXMMUYECKMIA
PAL HAaNPAXEeHUH MeTannos

bubnnorteka LLOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
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45

O6uwme cnocobbl nonyveHmsa metannos. Cnnasbl.
BbluMcneHnA No ypaBHEHUAM XUMUYECKUX peaKLuid,
€C/1IM OMH U3 peareHToB COAEPKUT NPUMeECH

bubaunorteka LIOK

46

MoHATUE O KOPPO3UN METaNI0B

Bubnnorteka LOK

47

LLlenoyHble meTannbl

Bubnnorteka UOK

48

OKcuapl U TMAPOKCUAbBI HATPUA M Kanusa

bubnnorteka LLOK

49

LLlenoyHo3emenbHble meTannbl — Ka}'IbLI,VIﬁ M MarHum

Bubnnorteka LLOK

50

BakHellwne coegmnHeHUa KanbLma

bubnnorteka LLOK

51

0O606uWeHne N cucTtematnsaLma 3HaHUMI

52

MECTKOCTb BOAbl M CNOCO6bI €€ yCTpaHeHUs

bubnnorteka LLOK

53

MpaKTuyecKkas paboTta Ne 6 no Teme "MECTKOCTb BOAbI U
meTozbl e€ ycTpaHeHus"

bubnnorteka LLOK

54

ANOMUHUM

Bubnanoreka LOK

55

AmdoTepHble CBOMCTBA OKCMAaa U rMapoKcuaa

Bubnnorteka LOK

56

HKeneso

Bubnnortexka UOK

57

Okcuabl, rmapoKkeuapl U conun xenesa (1) n kenesa (1)

bubnnorteka LLOK

58

0O606uWeHne N cuctematmsaLma 3HaHMI

59

MpaKTuyeckas pabota Ne 7. PeweHune
3KCNepMMEHTaNbHbIX 3a4a4 No Teme «BaxkHelwwme
MeTanbl N UX CoOeANHEHNA»

Bubanoreka LOK

60

BbluncneHuna no YPaBHEHNAM XUMUNYECKUX peaKu,Mﬁ,
€eCc/in OANH U3 peareHTos AaH B n36bITKE UK coaeput

Bubnanoreka LOK



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
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npumecu. BblumcneHns maccoBom 4011 BbIxo4a
NpPoAYKTa peaKkumnu

61 0606ueHne 1 cucTemaTn3aumUsa 3HaHUI 1 -- --

62 KoHTposibHana pabota Ne4 no Teme «BaxkHenwme 1
METaN bl U UX COeAUHEHUAY
BeulecTBa 1 matepuasibl B NOBCEAHEBHOM XKMU3HU

63 1 -- Bubnnortexka LOK
YyesloBeKa

64 XrMunyeckoe 3arpsAsHeHUE OKPY»KaloLLLEen cpesbl 1 -- bubanoteka LIOK

65 Po/ib XMMKK B peLLIEHNN SKOJIOTMYECKUX Npobaem 1 -- bubanoteka LIOK
PesepBHbIit ypoK. O60bLeHne n cuctematnsauma

66 p“ vp - 4 1 -- bubanoteka LIOK
3HAHUM
PesepBHbIit ypoK. O606LeHne n cuctematnsaums

67 pv vp - 4 1 -- Bubanoteka LLIOK
3HaHUM
PesepBHbIli ypoK. O606LieHMe 1 cuctemaTusaums

68 pu yp - 4 1 -- bubanoteka LLOK
3HaHUM

OBLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 68 -



https://m.edsoo.ru/00ad9cb2
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NPOBEPAEMbIE TPEFOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OEPA30BATE/IbHOM MPOTPAMMBbI

8 KNACC
Koga . .
MpoBepsaemble NpegMeTHble pe3yabTaTbl 0CBOEHUA OCHOBHOW 06pa30BaTeibHOM
nposepaemoro
Nporpammbl OCHOBHOro 0bLero obpasoBaHma
pesynbTaTta
1 Mo Teme: «lepBOHaYanbHble XMMUYECKNE NOHATUA»
pacKpbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKMX MOHATUIN: aTOM, MOJIEKYA, XMMUYECKUI
3N1eMEHT, NPOCTOE BELLECTBO, C/IOXHOE BELecTBO, CMeCb (0A4HOpPOAHaA U
HeoAHOPOAHas), BaIEHTHOCTb, OTHOCUTE/IbHAA aTOMHAA U MONIEKYIAPHAA Macca,
11 KOMYeCTBO BeLLeCTBa, MOJib, MOJIAPHAA Macca, MaccoBasn 4018 XMMUYECKOrO 3/1eMeHTa
' B COe4MHEHUN, MONAPHBI 06 BEM, XMMUYECKAA peakums, KnaccudurKaLma peakLmii:
peakLuMn coefMHEHNA, PeaKL MM PA3/IOKEHUA, peakuum 3aMeLLeHuns, peakunmn obmeHa,
3K30- M 3HA0TEPMMUYECKME peaKL MU, TENNOBOM 3PPEKT peakLunn, pacTBop, MaccoBas
007 BellecTBa (NPOLEHTHasA KOHUEHTPaLMA) B pacTBope
12 WANOCTPUPOBATbL B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUI U MPUMEHATb 3TN
' NMOHATUA NPW ONUCAHUN BELLECTB M UX NPEBPALLEHNI
13 NCMNO/b30BaTb XMMMUYECKYIO CUMBOJIKY ANA COCTaBAEeHUA GOPMYN BELLECTB U YPaBHEHUI
' XMMUYECKUX peaKkumii
14 pacKpbIBaTb CMbICN 3aKOHOB COXPaHEHUA MacCbl BeLLLEeCTB, NOCTOAHCTBA COCTaBa, aTOMHO-
' MONEKYNAPHOro y4eHuA, 3akoHa ABoragpo
15 onpeaensaTb BANEHTHOCTb aTOMOB 3/IEMEHTOB B BMHAPHbIX COEANHEHMAX
16 KnaccnduumnpoBaTb XMMUYECKUE peaKLmMm (Mo YNCY U COCTaBY YYaCTBYIOLWMX B peaKkLmm
' BeLLLecTB, No Tennosomy adpdeKTy)
1.7 BbIYNCNATL OTHOCUTENBHYIO MONEKY/IAPHYIO M MONIAPHYIO MacChl BELLECTB
1.8 BbIYMCAATL MAaCCOBYIO 0/10 XMMMUYECKOTO 3/1eMeHTa No popmyne coeanHEHUs,
1.9 BbIYMCNATL MACCOBYIO 40O BeLLeCcTBa B pacTBope
1.10 NPUMEHATb eCTECTBEHHOHAYYHbIE METOAbI NO3HAHUA — HAabAloAeHUE, U3MEpPEHME,
' MOZENNPOBAHNE, SKCMEPUMEHT (peasibHbli U MbIC/IEHHbIN)
2 Mo Teme: «BakHelWwmne NpeaCcTaBUTENN HEOPrAHNYECKMX BELLLECTBY
2.1 pPacKpbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX MOHATUIN: OKCUA, KUCNOTa, OCHOBAHME, COJb
29 onpeaensaTb NPUHAANEKHOCTb BELLECTB K OnpesenéHHOMY Kaaccy COeANHEHUI No
' dopmynam
2.3 KnaccuduumnpoBaTb HeopraHMYeckue BelecTsa
2.4 XapaKTepusoBaTb (ONMCbIBaTb) 06LLME XMMUYECKME CBOMCTBA BELLECTB PA3/IMYHbIX
KNaccoB, NOATBEPKAAA ONUcaHMe NPUMepPaMmn MONEKYNAPHbIX ypaBHEHWU




COOTBETCTBYHOLMX XMMUYECKMX PeaKLLUi

2.5

NPOrH03npoBaTb cBoOWcCTBa BeLwecTs B 3aBUCMMOCTU OT UX Ka4eCTBEHHOro CoCTaBa,
BO3MOXHOCTU NPOTEKAHNA XUMUNYECKNX ﬂpeBan.LeHMVI B Pa3/INYHbIX YCNOBUAX

2.6

cnefoBaTb NpaBuaamM NOMb30BaHMA XMMUUYECKOW NOCY 401N M NabopaTopHbIM
obopyaoBaHUeMm, a TaKxKe npasuiam obpallleHUs ¢ BelllecTBaMn B COOTBETCTBUN C
NHCTPYKLMAMM MO BbINONHEHMIO N1a60PATOPHbBIX XMMUYECKNX OMbITOB MO MOJYYEHMIO U
cobupaHuio razoobpasHbIX BelecTs (Boaopoaa U KMcaopoaa), NpuroToBieHuto
pacTBOPOB C onpeaenéHHON MaccoBOM A0/1ei pacTBOPEHHOTO BelecTsa, N1aHNpPoBaTh U
NPOBOAUTb XMMUYECKME SKCMEPUMEHTbI MO pacno3HaBaHMIO PACTBOPOB LenoYen u
KMC/OT C MOMOLLbIO MHAMKATOPOB (nakmyc, deHondpTanenH, MeTunopaHx n apyrue)

2.7

NPOBOAMTb PACYETLI NO YPABHEHNIO XMMMYECKOW peaKkLmm

Mo Teme: «Mepmnogunyeckmin 3akoH u Mepruoguydeckas cucTtema XMMMYECKUX 3/1eMeHTOB [1.
U. MeHpeneeBa. CTpoeHne aToMOB. Xumun4yeckas cBasb. OKMCAUTENbHO-
BOCCTaHOBUTE/IbHbIE PEaKLUn»

3.1

PacKpbIBaTb CMbIC/T OCHOBHbIX XMMMUYECKMX MOHATUI: AAPO aTOMa, 3/1EKTPOHHbIN CNoW
aToma, aTomHana opbuTanb, paanyc aToma, XMMUYECKan CBA3b, MOAAPHAA U HENOAAPHanA
KOBa/IeHTHaA CBA3b, 3/1IEKTPOOTPULATEIbHOCTb, MOHHAA CBA3b, MOH, KATUOH, aHWNOH,
cTeneHb OKMCAEHMUA

3.2

Kl]aCCMCbMLI,VIpOBaTb XUMNYECKNE 3N1EMEHTDI

3.3

ONUCbIBaTb M XapaKTepu3oBaTb TabanuHyto dopmy Meproanyeckon cucTemol
XMMWYECKUX 3/1IEMEHTOB: Pas/inyaTb NOHATUA «IrAaBHas noarpynna (Arpynna)» u
«nobouHas noarpynna (brpynna)», «manbie» u «bonblune» nepnoabl

3.4

pacKpbiBaTb cmbich [Mepuogmyeckoro 3akoHa .. MeHaeneesa: 4EMOHCTPUPOBATb
NOHUMaHME NepmnoaMYECKON 3aBUCUMMOCTU CBOMCTB XMMUYECKUX SN1EMEHTOB OT UX
nonoxeHua B lNepmogmyeckoln cucteme

3.5

COOTHOCUTb 0603HaYeHUs, KOTOpble MMetDTCA B Tabanue «lNepruoanyeckas cuctema
XMmuyeckux snementos J.1. MeHaeneesa» ¢ YNCNOBbIMU XapaKTEPUCTUKAMM CTPOEHUSA
aTOMOB XMMMYECKMX 3/IEMEHTOB (COCTaB M 3apAaa Aapa, obLiee YNCIO 31EKTPOHOB U
pacnpegeneHue Ux no 31eKTPOHHbIM CN0AM)

3.6

onpeanenATtb ctreneHb OKNCNeHNA a1EMEHTOB B 6VIHaprIX coegnHeHunAax

3.7

onpeaensaTb BUA XMMUUYECKON CBA3M (KOBasieHTHaA U MOHHasA) B HEOPraHMYeCKnX
coeINHEeHUAX




9 KNTIACC

Koga
MpoBepAaembie NpegMeTHble pe3yabTaTbl 0CBOEHWA OCHOBHOW 06pa3oBaTe/ibHOM
NpoBepPAemMoro
nporpammbl OCHOBHOro obLero obpasosaHma
pesynbTaTta
1 Mo Teme: «BelecTBO U XMMHUYECKaA peakLLmna»
pacKpbIBaTb CMbIC/1 OCHOBHbIX XMMWYECKUX MOHATUIN: PacTBOP, 3/IEKTPONNTDI,
HEe3NEKTPONUTDI, SNEKTPONUTUYECKAA ANCCOLMALNA, PeaKLLMN MOHHOTO 0bmeHa,
KaTa/IM3aTop, XMMUYECKOoe paBHOBeCUE, 0bpaTumble N HeOBpaTUMble pPeakumm,
1.1 OKUCNUTENbHOBOCCTAHOBUTE/IbHbIE PEAKLMN, OKUC/IUTE/b, BOCCTAHOBUTESb,
OKWCJIEHME N BOCCTAHOBEHUE, aNoTponusa, ampoTepHOCTb, XMMUYECKasa CBA3b
(KoBaneHTHasn, NOHHasA, METANIMYECKan), KPUCTaLIMYECKan PeLLéTKa, CNiaBsbl,
CKOPOCTb XMMUYECKOM peakumm
12 WANOCTPMUPOBATb B3AMMOCBA3b OCHOBHbIX XMMWYECKMX NMOHATUI U MPUMEHATb 3TH
' MOHATMA NPU ONUCAHMUM BELLECTB U UX NPEBPALLEHNI
13 COCTaB/IATb YPaBHEHMUA 3NEKTPOIUTUYECKOM AMCCOLMALLUM KUCIOT, LLENOYEN U coneit,
' NOJIHbIE N COKPALLEHHbIE YPaBHEHUA peaKkLMil MOHHOIo obmeHa
14 pacKpbIBaTb CYLLHOCTb OKMCANTENIbHO-BOCCTAaHOBUTE/IbHbIX PEAKLMIA NOCPEACTBOM
' COCTaB/IeHUA 3NEeKTPOHHOro 6anaHca 3TUX peakLmi
15 NPOBOANTb PACYETbI MO YPABHEHUIO XMMUYECKOW peakumm
2 MNo Temam: «HemeTannbl 1 nx coegnuHeHna» n «MeTannbl u X coeanHeHUA»
XapaKTepu3oBaTb (oNucbiBaTb) 0bLme 1 cneunduyeckme XMmuyeckme CBOMCTBa
2.1 MPOCTbIX M CNOMKHbIX BELLECTB, MOATBEPKAAA ONMCAHUE NPUMEPaMM MOJIEKYIAPHbBIX U
MOHHbIX YPaBHEHW COOTBETCTBYHOLMX XMMUYECKUX PEAKLNI
29 COCTaBNIATb YPABHEHUA peakuuii, NOATBEPKAAIOLWMX CYLLLECTBOBAaHMNE FeHETUYECKO
' CBA3M MEXAY BelLeCTBaMM Pa3/INYHbIX K/1acCoB
53 NPOrHO3MPOBaTb CBOMCTBA BELLECTB B 3aBUCMMOCTU OT UX CTPOEHMUA, BOSMOKHOCTH
' NPOTEKAHUA XMMUYECKMX NMPEBPALLEHUIA B PA3/IMYHbIX YCOBUAX
cnefoBaTb NpaBUaIaM Nob30BaHUA XMMUYECKOM NOCYA0MN U NabopaTopHbIM
)4 obopyaoBaHMeMm, a TaKKe NpaBuaam obpalleHmA ¢ BeLecTBamm B COOTBETCTBUM C
' WMHCTPYKLUMAMM NO BbINOJHEHMIO TaDOPATOPHbIX XMMUYECKUX OMbITOB MO NOSYYEHUIO U
cobupaHuto razoobpasHbIX BEWECTB (aMMMaKa U YINEeKMCNOoro rasa)
NPOBOAMUTb PEaKL MU, NOATBEPKAAOLLME KAUECTBEHHbIN COCTAB Pa3/IMYHbIX BELLECTB:
25 pacrno3HaBaTb OMbITHbIM MNYTEM XA0pUA-, 6pomna, noauna, KapboHart, pocdat, cMAMKaT,
' cynbdaT, rMAPOKCULMOHBI, KATMOHbI AMMOHUA, MOHbI M3YYEHHbIX META/NJIOB,
NPUCYTCTBYIOLWME B BOAHbIX PaCTBOPax HEOPraHMYeCKUxX BeLL,ecTB
3 Mo Teme: «XMMMA N OKpyKatoLWana cpeaa»
3.1 pPacKpbIBaTb CMbIC/1 OCHOBHbIX XMMWUYecKux noHaTui: MK Bewectsa; Kopposuma
MeTaNNoB




3.2

NPUMEHATb OCHOBHbIE OMnepaLyMm MbICAUTENIbHON AeATENbHOCTU — aHa/IN3 U CUHTES,
CpaBHeHue, 06obueHne, cMCTeEMaTU3aLMIO, BbIABIEHME NMPUYMHHO-CNEACTBEHHbIX
CBsi3el — ANA U3YYEeHMA CBOMCTB BELLLECTB M XMMUYECKUX PeaKLnif;
ecTecTBEHHOHay4YHble MeToAbl MO3HAHWUA — HabloAeHME, USMepeHUe,
MOAENNPOBaAHME, SKCNEPUMEHT (peanbHbIi U MbIC/IEHHbIN)




MPOBEPAEMBbIE 9TIEMEHTbI COOEPXKAHNA

8 KNTACC

Kog

MpoBepaemblit 3N1eMEHT COAEpPKaHUA

I'IepBOHaqaanue XUMU4YeCKne NoHATUA

11

MpeameT xumunmn. Ponb Xummm B XKMU3HU YenoBeKa. XMMKUA B CUCTEMe HayK. Tena u BewecTsa.
dunsnyeckme cBomncTBa BelecTs. ArperaTHoe COCTOAHME BELLECTB

1.2

MoHATUE 0 MeToaax NO3HaHUA B XMMUU. YucTble BewecTBa U cmecu. Cnocobbl pasaeneHus
cmecen

13

ATOMBI U MONEKy/bl. XMMUYecKkue anemeHTbl. CUMBOJIbl XMMUYECKUX IneMeHTOB. TpocTbie n
CNOXHble BelecTBa. ATOMHO-MOJIEKYNAPHOE yYyeHune

1.4

Xummyeckasa ¢opmyna. BaneHTHOCTb aTOMOB XMMUYECKMUX 31EMEHTOB. 3aKOH MOCTOSHCTBA
cocTtaBa BelecTB. OTHOCUTEIbHAA aTOMHaA Macca. OTHOCUTEIbHAA MOJIEKYASPHAA macca.
MaccoBas 4,018 XMMUYECKOro 3/1IeMEHTa B COeMHEHUN

1.5

Konunyectso Bewectsa. Monb. MoaapHaa macca. BsanmocsA3sb KOAMYECTBA, MacCbl M YMcna
CTPYKTYPHBIX eanHML, BelecTBa. Pacyétbl o popmynam XMMUYECKUX COeANHEHN

1.6

dusmyeckmne U XmMmmniyeckue ABNEeHUA. XMMUYECKas peaKkums n eé npusHaku. 3aKoH coxpaHeHua
Macchbl BeLWecTs. Xumniyeckne ypasHeHus. Knaccudukaumsa XuMmnYeckmux peakumin (coeanHeHus,
pa3noxeHus, 3amelleHuns, obmeHa)

1.7

XUMUYECKNI SIKCMEPUMEHT: 3HAKOMCTBO C XMMMYECKOM Nocy oM, ¢ npasmaamm paboTbl B
nabopatopuun 1 npuémamm obpalleHuns c nabopaTopHbIM 060pyA0BAHNEM, U3YHEHUE U
onucaHne Gp13nNYecKnx cBOMCTB 06pa3L,0B HEOPraHNYECKMX BeLLecTs, HabatogeHne pUsnyeckmx
(nnaBneHune BOCKa, TasHWE NibAa, PaCTMPaHME caxapa B CTYMKe, KUNEeHWe U KoOHAEeHCauma Boabl)
N XMMUYECKUX (ropeHune cBeun, NPoKaNMBaHNE MeLHONM NPOBO/IOKK, B3AUMOLENCTBME Mena ¢
KMCNOTON) ABNEHWNI, HabloAeHME M ONUCAHWE NPU3HAKOB NPOTEKAHUSA XMMUYECKMX PEAKLN
(pasnoxkeHune caxapa, B3aMMOAENCTBME CEPHOM KUCIOTbI C XJI0pMAOM bapus, passioxkeHue
rmgpokcnga meau(ll) npm HarpesaHumM, B3aMmoaencTeme xenesa ¢ pactsopom conm meau(ll),
nsydyeHue cnocobos pasgeneHuns cmecein (C NOMOLLbIO MarHuTa, UNbLTPOBaHUE, BbiNapuBaHue,
anctunnaums, xpomaTorpadumsa), nposeseHme 0YUCTKU NOBAPEHHOM CONK, HabaoaeHWe U
onucaHue pesynbTaToB NPOBEAEHMNA OMbITA, UAMOCTPUPYIOLLErO 3aKOH COXPAaHEHWUS MAcChl,
co3faHue mogenein MoneKkyn (LapocTepKHEBbIX)

BaxkHelWwne npeacTaBUTEIM HEOPraHUYECKUX BELLLECTB

2.1

Bo3ayx — cmech ra3os. Coctas Bo3gyxa. Kncnopos — anemeHT 1 NpoCToe BeLLecTso.
HaxoxkaeHue Kucnopoga B npupoge, dusmnyeckme n xummyeckme CBOMCTBA (peakumm ropeHms).
Okcunapbl. MpnmeHeHne kKnucnopoga. Cnocobbl NonyyeHns Kucnopoaa B 1abopatopum u
nNpoMbILWeHHOCTU. KpyroBopoT Knucaopoaa B npupoge. O30H — annotponHas mogndukauma
Kncnopopaa

2.2

TennoBoW apPeKT XMMNYECKOIN peakLmmn, TePMOXMMUYECKME YPAaBHEHWSA, IK30- U1
3HAOTEPMUYECKME peaKunn. TONAMBO: Yroib U MeTaH. 3arpAsHeHue Bo3ayXa, yCuaeHne
napHWKoBoro a¢dekTa, paspyLieHme 030HOBOrO C10fA




2.3

Boaopoa — anemeHT 1 NPOoCToe BelecTso. HaxosxaeHne Bogopoaa B npupoae, pusmyeckue u
XMMWYECKMe CBOMCTBa, NPUMeHeHue, cnocobbl noayyeHusa. KucnoTbl U conu

2.4

MonapHbIt 06bEM rasoB. PacyéTbl N0 XMMUYECKUM YPaBHEHUAM

2.5

dusmyeckne cBoiCTBa BoAbl. Boda Kak pacTBopuTenb. PacTBopbl. HacbllweHHble 1
HeHacbllLeHHble PacTBOPbI. PaCTBOPMMOCTb BeLLecTB B Boge. MaccoBan 40NA BelLecTsa B
pacTBope. XMmuyeckne cBoncTea Bogbl. OCHOBaHMA. Po/ib PacTBOPOB B MPUPOAE U B KU3HM
yenoBeKa. KpyroBopoT Boabl B Npupoae. 3arpsAsHeHMe NPUpoaHbIX Bog,. OXpaHa M 04MCTKa
NPMPOAHbIX BOA

2.6

Knaccnomkauma HeopraHnyecknx coegmHeHunin. Okemapl. KnaccuduKkaums okcnaos:
coneobpasytowme (0OCHOBHbIE, KUC/NIOTHbIE, ambOTepHbIe) U HeconeobpasytoLme.
HomeHKnaTypa oKcmaos. Pusnyeckne n xummyeckne cBOMCTBa OKcMAoB. MNonyyeHne okenaos

2.7

OcHoBaHus. KnaccudurKauma oCHOBaHUM: WENOUYN U HEPACTBOPUMBIE OCHOBAHMA.
HomeHKnaTypa OCHOBaHUI. PU3NYECKME U XMMUYECKME CBOMCTBA OCHOBAHMIA. MoayyeHune
OCHOBaHUI

2.8

Kucnotbl. KnaccuduKkauma kncnot. HomeHKnatypa KMcnoT. Pusnyeckme n xummyeckue CBOMCTBA
Kucnot. Pag aktneHoctn metannos H.H. bekeTosa. lNonyyeHue Kucnot

2.9

Conn. HomeHknatypa coneit. Pusmyeckme 1 xMmmyeckme CBOMCTBA cosel. MonyyeHune conemn

2.10

[eHeTnYyecKan CBA3b MeX Ay Knaccamm HeopraHMYecKmx COEAMHeHVIﬁ

2.11

XMMMNYECKNIN SKCNEPUMEHT: KauecTBeHHOoe onpeaesneHne CoaepsKaHua KUCA0poa B BO3ayXe,
nony4yeHue, cobmpaHme, pacnosHaBaHMe U U3y4eHUe CBOMCTB KNUCopoaa, HabaoaeHue
B3aMMOAENCTBMA BELLLECTB C KUCN0POAOM U YCN0BUA BO3HUKHOBEHMA U NPEKpaLLeHNa ropeHns
(noxkapa), o3HakomeHUe ¢ obpasLamm OKCUMAO0B U OnNMUcaHUe NX CBOMCTB, NolyYeHue,
cobupaHue, pacnosHaBaHMe N U3yYeHne CBOMCTB BOoAOpOoAaa (ropeHne), B3aumoaeiicteme
BoAopoAaa ¢ okcuaom meam(ll) (BoamoxHO Mcnonb3oBaHME BUAeOMaTepUanos), HabaogeHne
06pa3LoB BeLlecTs KOAMYecTsom 1 Mosib, ccnegoBaHne ocobeHHOCTeN PacTBOPEHMSA BellLecTs
C pPa3NMYHOI PacTBOPMMOCTbIO, MPUrOTOB/IEHME PACTBOPOB C onpeaenéHHOM MaccoBo gonen
pacTBOPEHHOrO BelllecTBa, B3aMMOAeNCTBNE BOAbI C MeTannamm (HaTpuem 1 Kanbumem)
(BO3MOXKHO MCNONb30BaHMeE BMAEOMATEPUAIOB), oNpeaeieHMe PacTBOPOB KUCIOT U LLeNoYel ¢
NOMOLLLbIO MHAMKATOPOB, UCC/lef0BaHNe 06pa3L0B HEOPraHUYECKMX BELWECTB Pa3/IMYHbIX
Knaccos, HabnoaeHne U3MeHEeHUA OKPaACKM MHAMKATOPOB B PacTBOPaX KMUCAOT U LefoYel,
n3yyeHue BzaMmogencTamsa okenaa meau(ll) c pactBopom cepHoOM KUCNOTbI, KUCIOT C
MeTaNamMu, peakuunin HelTpanmsaumm, nonydeHne HepacTBOPUMbIX OCHOBAHUIA, BbITeCHEHUE
04HOro MeTanna APYrMm 13 pacTeopa COM, peLleHne SKCnepuMeHTa bHbIX 3a4a4 No Teme
«BarkHelLwme Knaccbl HEOPraHUYECKUX COeaUHEHNNY

Mepurogmnyeckuii 3aKoH 1 Meproanyeckas cuctema Xxummyeckumx anementos .M. MeHgeneesa.
CTpoeHne aToMoB. XuMnyeckas cBsizb. OKMCANTEIbHO-BOCCTAaHOBUTE/IbHbIE peakuum

3.1

MepBble NOMNbITKM KAacCUPUKALUN XUMUYECKUX 31€MEHTOB. MOHATME O rpynnax CXoA4HbIX
3/1EMEHTOB (LLLe/IoYHbIE U WEeN0YHO3EeMe IbHbIE METaJIbl, FasIoreHbl, UHEPTHbIE rasbl).
dnemeHTbl, KoTopble 06pa3ytoT ampoTepPHbIE OKCUAbI U TUAPOKCUAbI

3.2

Mepurogmnyeckunin 3aKoH. Meproanyeckas cuctema xmummyeckux anemenTos .M. MeHgeneesa.
KopoTKkonepuoaHaa u gnmHHonepuogHaa ¢opmbl [epnoamnyeckomn CUcCTeMbl XMMUYECKNX




anemeHToB A.1. MeHaeneesa. MNepuoapl v rpynnbl. PU3nYecKknit cMbic/i NOPAAKOBOro HOMepa,
HOMEpPOB Nepuoaa U rpynnbl 3N1eMeHTa

3.3

CtpoeHue atomos. CocTaB aTOMHbIX Agep. N30Tonbl. 21eKTpoHbl. CTpOeHNe 31EKTPOHHbIX
ob6os104eK aTomoB nepBbix 20 XMMUYeCKnx anemeHToB MNepunoanyeckoin cuctemnl .U.
MeHgeneeBa. XapaKTepuUCTMKa XMMUYECKOrO 3/1IeMEHTa NO ero NosioxeHuto B Nepuroaunyeckon
cucteme .M. MeHaeneesa

3.4

3aKOHOMEPHOCTU U3MEHEHMA PAANYCa aTOMOB XMMNYECKUX 3/1IEMEHTOB, METANIJIMYECKUX U
HeMeTa/IJIMYeCKNX CBOMCTB NO rpynnam v nepmuogam. 3HayeHue Mepruoamyeckoro 3akoHa u
Mepuoanyeckol cucteMbl XMMUYECKUX 31IEMEHTOB ANA Pa3BUTUA HayKM U NPakTUMKK. .U.
MeHgenees — y4EHbIN U rpaXKaaHWUH

3.5

Xumunyeckasn cBasb. KoBaneHTHanA (I'IOI'IFIpHaFI n HEI'IO}'IHpHaFI) CBA3b. 3I'IEKTpOOTpMU,aTEJ'IbHOCTb

XUMUYECKUX 3NeMeHTOB. MMOHHaA cBA3b

3.6

CreneHb okucneHnAa. OKUCANTENbHOBOCCTAHOBUTE IbHbIE peaKkumu. Npoueccobl OKUCAEHNA U
BOCCTaHOBAEHMA. OKNCAUTENN N BOCCTAHOBUTENN

3.7

XMMUWYECKNI SKCNEPUMEHT: n3ydeHne obpasLoB BeLLeCTB MeTaN/I0B M HEMETANJOB,
B3aMMOAENCTBME MMAPOKCMAA LIMHKA C PaCTBOPaMM KUC/OT U LleioYelt, NpoBeaeHMe OMnbITOB,
NANOCTPUPYIOLLMX MPUMEPbI OKUCIUTEIbHO-BOCCTAaHOBUTENbHbIX PeaKL it (ropeHue, peakumm
pa3NoXeHus, coeguHeHnn)

9 KNACC

Kog,

MpoBepAeMblit 3SN1EMEHT coaeprKaHuA

BelecTBO 1 xmmmnyeckasa peakums. NNosTopeHne

11

Mepuoanyeckunin 3akoH. Neproguyeckan cuctema Xummniyecknx snementos .M. MeHaeneesa.
CTpoeHune aToMoB. 3aKOHOMEPHOCTM B U3SMEHEHMM CBOMCTB XMMUYECKMX 31EMEHTOB MEPBbIX
TPEX NepMoA0B, Kaus, KasbLmA U UX COeAUHEHMUI B COOTBETCTBUM C MOJIOKEHMEM 3/1IEMEHTOB B
MepuoanyecKon cucteme U CTPOEHNEM MX aTOMOB

1.2

CTpoeHue BelecTBa: BUAbl XMMUYECKOM CBA3U. TUMNbl KPUCTANIMYECKMX PELLETOK, 3aBUCUMOCTb
CBOWCTB BELLECTBA OT TMMA KPUCTAN/INYECKON PELLETKU U BUAA XMMUNYECKOM CBA3M.
Knaccudumkauma n HOMeHKNaTypa HEOPraHUYEeCKMX BELLECTB (MeKayHapoaHas u TpMBHUaIbHas).
X“MMYECKMe CBOMCTBA BELLECTB, OTHOCALLMXCA K Pa3/IMYHbIM K/lacCamM HEOPraHUYeCcKumx
CcoeaMHEHUN, reHeTUYeCcKas CBA3b HEOPraHNYECKMX BELLLECTB

13

KnaccnduKkaumsa XMMUYECKMX peakumii Mo pasnyHbIM NpM3HaKam (Mo Yncay 1 coctaBy
YYaCTBYHOLWMX B PEAKLMM BELWECTB, N0 TENI0BOMY 3DEKTY, N0 U3MEHEHUIO CTENeHeN
OKMCNIEHNA XMMMYECKUX 21EMEHTOB, N0 06PaTUMOCTK, NO Y4aCTUIO KaTaM3aTopa). DK30- U1
3HAOTEPMUYECKME PeaKLUKN, TEPMOXUMUYECKUE YpaBHEHUA. [TOHATUE O CKOPOCTU XMMUYECKOM

peakunn

1.4

MoHATME 06 06paTUMbIX U HEODBPATUMbBIX XMMUYECKUX pPeakumsaX. MOHATME O FTOMOTeHHbIX U1
reTeporeHHbIX peakumax. NMoHATUE O XMMUYECKOM paBHOBEeCUU. PAKTOPbI, BAUAIOLLNE Ha
CKOPOCTb XMMMUYECKON PeaKLMN U NONOKEHNE XMMUYECKOTO paBHOBECHA




1.5

OKUCNUTENBHO-BOCCTAHOBUTENbHbIE PEAKLMU, INEKTPOHHbIV 6aNaHC OKUCAUTENbHO-
BOCCTAHOBUTENIbHOW peakumu. CocTaBNeHNE YPaBHEHUI OKMCANUTENbHO-BOCCTAHOBUTEbHbIX
peakumMi ¢ UCnosib30BaHMEM MEeTOoAa 3/IEKTPOHHOro 6banaHca

1.6

TeopuAa 3NeKTPONNTUYECKON ANCCoUMaLNN. DNEKTPOIUTbI U HEINEKTPOANUTbI. KaTUOHbI, aHWOHDI.
MexaHu13M AMccoumnaLmMm BELWEeCTB C PasINYHbIMM BUAAMU XMMUYECKOM cBA3u. CTeneHb
anccoumaunn. CunbHble n cnabble 31eKTPoNUTbI. Peakumm MoHHOro obmeHa. Ycnosus
NPoTeKaHUs peakuuii MIOHHOro 0bMeHa, NoJIHble U COKPALLLEHHbIE MOHHbIE YPAaBHEHUA peaKLnii.
CBOWCTBa KMCNOT, OCHOBAHUI U COJIel B CBETE NPeACcTaBAeHNN 06 31eKTPOANTUYECKON
anccoumaumn. KayectseHHble peakLmm Ha MoHbI. MoHATUE O rnApoM3e conelt

1.7

XMMUYECKNI SIKCNEPUMEHT: 03HAaKOMAEHMNE C MOAENAMMU KPUCTANINYECKUX PELLIETOK
HeopraHMYecKmx BeLLecTs — MeTaNlIoB U HeMeTasoB (rpaduTa U aiMasa), C/I0XKHbIX BEL,ecTB
(xnopunga HaTpmA); uccnegoBaHMe 3aBUCMMOCTU CKOPOCTU XMMUYECKOM peakumnm oT
BO34eMNCTBMA pa3nnYHbIX GaKTOPOB; UcCaeaoBaHMe 31eKTPONPOBOAHOCTM PAaCcTBOPOB BELLLECTB,
npouecca Anuccoumaunmn KUCAoT, Wwenodel u conei (BO3MOXKHO UCNO/Ib30BaHKe
BMAEOMaTEPNANoB); NpoBeaeHNE ONbITOB, UAMOCTPUPYIOWMUX NPU3HAKM NPOTEKaHMA peaKkLumii
MOHHOro obmeHa (0bpasoBaHWe OcadKa, BblaeseHue ra3a, obpasoBaHMe BOApl); ONbITOB,
UNNOCTPUPYIOWMUX MPUMEPbI OKUCINTENbHO-BOCCTaHOBUTEIbHbIX Peakuuii (ropeHune, peakumm
pa3NoXKeHUs, coegmHeHNn); pacnosHaBaHMe HeopPraHMYECKMX BELLECTB C MOMOLLIbIO
KauyeCTBEHHbIX PeaKLMin Ha MOHbI; pelLlieHne 3KCNepuMeHTaAbHbIX 3a4au

HemeTannbl n nx coeanHeHun

2.1

O6uian xapakTepucTuka rasoreHos. OCob6eHHOCTM CTPOEHMA aTOMOB, XapaKTepHble CTeneHm
okucneHus. CtpoeHue n GpUsnYeckme CBOMCTBa NPOCTbIX BELLECTB — raloreHoB. XMMUYeckme
CBOICTBA Ha Npumepe xaopa (B3anmoaencTeme ¢ meTannamm, HeMeTanNamm, Wenodamm).
Xnoposoaopoa. ConaHan KACA0Ta, XMMUYECKNe CBOMCTBA, NMoaydYeHue, npumeHeHue. eictene
X/10pa M X1I0pP0OBOAOPOAA Ha OPraHU3M YeI0BEKA. BaxkHelLne X1o0puabl U X HaXoKAEeHNE B
npupoae

2.2

O6uwan xapaktepuctuka anemeHTos VIA-rpynnbl. OcobeHHOCTM CTPOEHMA aTOMOB, XapaKTepHble
cTeneHu okncneHmsa. CtpoeHne n pusmnyeckme cBoNCTBa NPOCTbIX BELLECTB — KUC/I0POAa U Cepbl.
AnnoTtponHble moauduKaummn KUcaoposa u cepbl. XMMMUYECKUE CBOWCTBaA cepbl. CepoBoaopoL,
cTpoeHue, puUsnYecKkme n XMMmndeckume ceomnctea. OKcMAabl cepbl Kak NpeacTaBuTeN v KUCAOTHbIX
oKkcnaos. CepHas KMCIOTa, PU3MUECKME U XMMUYECKMEe CBOMCTBA (0bLMe KaKk npeactaBuTens
Kaacca KMCNOoT U cneunduyeckne). Xummyeckme peakumu, nexKalme B OCHOBE NPOMbILLJIEHHOTO
cnocoba nosyyeHus cepHom KNcnotobl. MpumeHeHmne. CoNn cepHO KNCAOTbI, Ka4ecTBeHHan
peakumsa Ha cynboaT-uoH. HaxoxaeHue cepbl U eé coeanHEHUI B Npupoge. Xumudeckoe
3arpasHeHue OKpyXKatoLen cpegbl COegUHEHNAMM cepbl (KUCNOTHbIE A0XAM, 3arpAsHEeHNe
BO34yXa M BOAOEMOB), cnocobbl ero npeaoTepaLLeHus

2.3

Obuian xapaKTepucTuKka anemeHToB VA-rpynnbl. OcO6eHHOCTN CTPOEHMNS aTOMOB, XapaKTepHble
CcTeneHu oKkMcneHna. A30T, pacnpocTpaHeHne B Npupoae, GU3NYECKNE N XMMUYECKNE CBOICTBA.
KpyrosopoT a3oTa B npupoge. AMMUAK, ero pusmyeckme n Xummyeckme cBOMCTBA, NOyYEHME U
npumeHeHne. Connm aMmMoHus, nx PUsnYecKkme n XMmmyeckne CBOMCTBA, NPUMEHEHME.
KauecTBeHHas peakumsa Ha MOHbl aMMOHMA. A30THaA KMCNOTa, e€é nonyyveHue, pmusmnyeckme m
XMMUYeCKne cBoncTBa (0bLme KaKk NnpeacTaBmMTens Kaacca KUCAoT U cneuuduyeckue).
Ncnonb3oBaHMe HUTPATOB M CONIEN AMMOHUA B KAYECTBE MUHEpPA/IbHbIX YA06peHU.
XvMMYecKoe 3arpAasHeHE OKpYrKalollel cpeabl coegMHEHUAMM a30Ta (KUCNOTHbIE A0XKAM,
3arpsAsHeHune Bo3AyXa, NoYBbl MU BOAOEMOB)




2.4

®ocdop, annotponHbie mogndukaumnm pocdopa, PUsnYEcKne n xXummndeckmne caorictea. Okcuna
docdopa(V) u pocdopHan kKucnota, GM3MYECKME U XMMUYECKME CBOMCTBA, NOYyYeHMe.
Ncnonb3oBaHme docdaToB B KAa4ecTBe MUHEPaAsIbHbIX yA06peHuin

2.5

O6uwan xapaKktepuctuKa anemeHToB IVA-rpynnbl. Ocob6eHHOCTU CTPOEHUA aTOMOB, XapaKTepHble
CTeNeHW OKUCEeHUA. Yrneposa, annoTponHble mogmduKaummn, pacnpocTpaHeHue B Npuposae,
dur3nyeckne n xummyeckune ceoictea. Agcopbums. Kpyrosopot yrnepoga B npupoge. Okcnapl
yrnepoga, nx Gusmnyeckne u XuMmyeckme CBOIMCTBA, AENCTBME HA KUBble OPraHU3MbI, NOyYeHUE
W NpUMeHeHKne. IKonornyeckne npobnemol, cBA3aHHble C OKcMaom yraepoaa(lV); runotesa
rnobanbHOro NoTenIeHNs KAMMATa; NapHUKOBbIN 3ddeKT. YronbHasa KMCA0Ta U e€ CoNn, ux
dU3MYECKME M XMMUYECKME CBOICTBA, NOJIyYeHME N NpUMeHeHne. KayecTBeHHas peakums Ha
KapboHaT-MoHbI. Micnosib3oBaHMe KapboHaATOB B BbITy, MEAULMHE, MPOMbILAEHHOCTU U
CeNIbCKOM XO3ANCTBE

2.6

lNepBOHaYanbHble NOHATUA 06 OpraHMn4yecCKkux sellecTBax Kak 0 coegnHeHunAax yrnepoaa (MeTaH,
3TaH, 3TUNEH, aUueTu/1eH, 3TaHOA, TMnuUepuH, YKCyCHanA KMCI'IOTa). MUx cocTas n xumunyeckoe
cTpoeHue. lNoHATHe O 61010rMYECKN BaXKHbIX BelecCTBax: Xupax, 6enKax, yrnesogax — v ux poaun
B *M3HM YenoBeKa. MaTtepuanbHoe e 4MHCTBO OPraHUYECKUX N HEOPraHUYECKUX COG,EI,VIHGHVIVI

2.7

KpemHuin, ero pmsmnyeckne n xummnyeckne CBOIMCTBa, NoayvyeHne n npumeHeHune. CoegmnHeHua
KpemMHus B npupoae. Obwme npeacraBneHna o6 okcnge Kpemuua(lV) n KpemHuesol KucnorTe.
CMANKaTbI, UX UCMOb30BaHME B BbITy, MEAULMHE, MPOMbIWAEHHOCTU. BaxHelwmne
CTpoUTeIbHblE MaTepUasibl: KEpaMUKa, CTEKJIO, LLEMEHT, 6eToH, kene3obeToH. Mpobiembl
6e30nNacHOro MCNo/ab30BaHUA CTPOUTE/IbHbIX MaTePMaIoB B MOBCEAHEBHOMN HKU3HU

2.8

XMMUYECKNI SKCNEPUMEHT: n3ydeHne 06pasLLOB HEOPraHNUYECKUX BELLLECTB, CBOMCTB CONAHOM
KMCNOTbI; NPOBEAEHME KAYeCTBEHHbIX PEAKUMI Ha XN0PUL-MOHbI U HAabtoAeHMe NPU3HAKOB MX
NPOTEKaHUSA; ONbITbl, OTPaXKatolme GpUsnYecKkme U XMMUYECKMe CBOMCTBA raloreHOB U UX
coenHeHUM (BO3MOXKHO UCMNO/Ib30BaHWE BUAEOMATEPUAIOB); O3HAKOMAEHME C 0bpasLamu
X10pUA0B (ranoreHnaoB); 03HaKoM/IeHWe ¢ 0bpasL,amm cepbl U eé coeaMHEHUAMN (BO3MOXKHO
MCNONb30BaHUE BUAEOMaTEPUANoB); HabaaeHMe npouecca 0b6yrnnMBaHMA caxapa nos
AEeNCTBUEM KOHLEHTPUPOBAHHOM CEPHOMN KUCNOTbI; U3yYeHNE XMMUYECKUX CBOMCTB
pa3baBneHHOW CEPHOM KMUC/IOTbI, MPOBEAEHNE KaYeCTBEHHOM peakLnmM Ha cyibdaT-UoH U
HabntoaeHWe NPU3HaKa e€ NPOTeKaHWUsA; 03HaKOM/IeHWe ¢ GU3NYECKMMM CBOMCTBAMM a30Ta,
docdopa n nx coeguHeHnn (BO3MOXKHO MCNOIb30BaHME BUAEOMATEPMANoB), obpasuamm
a30THbIX U $ochOopHbIX ya06peHunis; nonyvyeHme, cobnpaHme, pacnosHaBaHWE U U3yYeHue
CBOMCTB aMMMaKa; NpoBeAEeHNE KAYeCTBEHHbIX PeaKL M Ha MOH aMMoHMA U docdaT-UoH 1
M3yyeHuMe NPU3HaAKoB UX NPOTEKAHUA, B3aMMOAENCTBUE KOHLLEHTPUPOBAHHOMN a30THOM KMCNOTbI
C MeApbto (BO3MOXKHO UCMONb30BaHUE BUAEOMATEPUANOB); U3YyHYEHUE MOAENEN KPUCTANTUYECKMX
PeLWEToK anmasa, rpaduTa, pynnepeHa; 03HaKOMIEHME € MPOLLECCOM aACcopOLMM PACTBOPEHHDBIX
BELLEeCTB aKTUBMPOBAHHbLIM YINEM 1 YCTPOMCTBOM NPOTUBOrasa; nosydyeHue, cobupaHue,
pacrno3HaBaHMe N U3y4yeHWe CBOMCTB YIIEKUCNOrO ra3a; NpoBeseHne KaYeCcTBEHHbIX peakLMii Ha
KapbOHAT- U CUAUKAT-MOHbBI U U3yYEHWNE NPU3HAKOB MX NPOTEKAHMA; O3HAKOM/IEHUE C
NnpoAyKLuMen CUANKATHON NPOMBILLNEHHOCTU; pelleHMe SKCNepUMMeHTa IbHbIX 3a4a4 No Teme
«BakHelWwmne HemeTan bl U UX COEAUHEHUAN

MeTannbl n nx coeanHeHnA

3.1

O6LWw,an XxapaKTePUCTUKA XMMUYECKUX IEMEHTOB — META/IJIOB Ha OCHOBAHWUU UX NOJIOXKEHWA B
Mepuoaunyeckoit cucteme xmummyeckumx anementos .. MeHgeneeBa 1 CTpoeHMA aTOMOB.
CrpoeHue metannos. MeTannmyeckasn CBA3b U MeTaNINYECKaAA KPUCTAaNNINYECKan peLléTKa.




DNEeKTPOXMMUYECKMI pAS, HaNPAXKEHUIA METANNOB

3.2

dusnyeckne n xmmmnyeckne ceoicTea metasios. Obume cnocobbl NOy4eHMA META/I/IOB.
MoHATME O KOPPO3MM METANIOB, OCHOBHbIE CNOCODbI 3aLWMTbl UX OT KOPPO3uK. Cnaasbl (CTanb,
YyryH, AOPaSlOMUHNI, BPOH3a) M UX NPUMEHEHME B BbITY U MPOMbILLAEHHOCTH

3.3

LLlenoyHble meTansbl: NOA0XKeHUe B [leprnogmyeckoin cucteme XMmMn4ecknx anemeHTos .U.
MeHgaeneeBa; CTpPOEHME UX aTOMOB; HaxoXaeHune B npupoge. Prusmyeckne u xsummnyeckme
CBOMCTBA (Ha Npumepe HaTpuA U Kanua). OKCuabl U TMAPOKCUALI HAaTPUA U Kanua. MpumeHeHne
LLLEeNOYHbIX METANNI0B U UX COeAUHEHUNN

3.4

LLlenoyHo3eme ibHble MeTa/l/ibl MarHMin 1 KanbLWi: nonoxeHue B Mepuoanyeckon cucteme
XMMUYecKux anemeHTos .M. MeHaeneeBa; CTpoeHUE UX aTOMOB; HaXxOXAeHuWe B Npupoge.

duUsnyeckne N XMMmn4eckmne cBOMCTBa MarHus 1 Kaablma. BaxHenwne coeguHeHUs Kanbuma
(okecna, rmapokena, conun). MECTKOCTb BoAbI M CNOCObbl €€ ycTpaHeH s

3.5

ANOMUHUI: NoNoXeHMe B [leprogmyeckon cucteme xummnyecknx anemeHTos .M. Mengeneesa;
CTPpOeHMe aToMa; HaxoXaeHue B npupoge. Pnsnyeckne u XMMuyeckme CBOMCTBA aIIOMUHKS.
AmdoTepHble CBOMCTBA OKCUAa U TMAPOKCMAA aNtOMUHUSA

3.6

eneso: nonoxkeHue B MNepnoanyeckomn cucteme xummdeckumx anementos .. MeHgeneesa;
CTPOEHMEe aTOMa; HaxoXKAeHue B npupoae. Prusnyeckme nu XMmMmmnYeCcKmMe CBOMCTBA »Kesesa.
Okcunabl, rmgpokemapl 1 conu xenesa(ll) u xkenesa(lll), nx cocras, cBOMCTBa U NONyYeHUe

3.7

XMMUYECKNIA SKCNePUMEHT: 03HaKoMIeHWe ¢ 06pasL,ammn METaNN0B U CNIABOB, UX PU3UYECKUMM
CBOMCTBAMM; M3yUYeHUE pPe3yNbTaToB KOPPO3UN METaNN0B (BO3MOMKHO MCMONb30BaHME
BMAEOMaTepPManoB), 0COBEHHOCTEN B3aMMOLENCTBUA OKCMAA KaNbUMS U HAaTPUS C BOLOM
(BO3MOXKHO MCMONb30BaHWME BUAEOMATEPMANOB); UCCEL0BAHMNE CBOMCTB KECTKOW BOAbI;
npoLecca ropeHus *Kesesa B Kucaopoae (Bo3MOXKHO UCMO/b30BaHWE BUAEOMATEPMANOoB);
NPV3HAKOB NPOTEKaHUA KaueCTBEHHbIX PeaKLMii Ha MOHbI (MarHus, KanbLus, aNlOMUHUSA, LMHKA,
xenesa(ll) u xkenesa(lll), megu(ll); HabntoaeHMe M oNUcaHMe NPOLECCOB OKPALLMBAHUA NAAMEHM
WOHaMW HaTPUSA, Kanusa 1 KanbLma (BO3MOXKHO MCMO/Ib30BaHME BUAEOMATEPMAIOB);
nccnenoBaHve ampoTepHbIX CBOMCTB TMAPOKCMAA alOMUHUA U TMAPOKCMAA LMHKA; pelleHmne
3KCMepUMEHTa/IbHbIX 33434 Mo Teme «BakHewwmne meTanbl U UX COeANHEHUAY

XMMUA 1 OKpyKatowwan cpeaa

4.1

HoBble maTepuanbl 1 TeXHONOrMU. Belectsa n maTepurasibl B NOBCEAHEBHOMN XU3HU YenoBeKa.
Xumua 1 3a00posbe. besonacHoe UCNo/Ib30BaHME BELLLECTB M XMMUYECKUX PeaKL it B BbITy.
MepBas NOMOLLb NPU XUMUYECKUX OXKOorax 1 OTpaBaeHUAX

4.2

OCHOBbI 3KOJIOTMYECKOMN FPaMOTHOCTM. XMMUYECKOE 3arpsisHEHWE OKpYrKatoLel cpeabl NAK.
Ponb XMMUM B peLleHMM IKoN0rMYecknx npobaem. MpupogHbie MCTOYHUKN YIIeBo40p0408
(yronb, npupoAaHbIi ra3, HedTb), NPOAYKTbI UX NepepaboTKu, UX posib B BbITy U
NPOMbILLIEHHOCTH

4.3

XMMUWYECKUI SKCNEPUMEHT: n3yyeHne obpasLLOB MaTepManoB (CTEKNO, CNAaBbl METANIOB,
nosiMmepHble MaTepuabl)

NPOBEPAEMbIE HA O3 MO XMMUW TPEBOBAHWA K PE3Y/IbTATAM OCBOEHUWA OCHOBHOM
OBPA30BATE/IbHOW MPOrPAMMbl OCHOBHOIO OBLLEFO OBPA30OBAHMA




Koga
NpoBepAemMoro
TpeboBaHuA

Mposepsaemble TpeboBaHMA K MPeaMETHbIM pe3yibTatam 6a30B0ro ypoBHA 0CBOEHMUSA
OCHOBHOI 06pa3oBaTe/IbHOM NPOrpamMmmbl OCHOBHOrO 06Llero obpasoBaHMUA Ha OCHOBE
Proc

MNpeactasneHue:
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0 MO3HAaBaeMOCTM ABIEHUI NPUPOAbI, NOHUMaHUE 0B bEKTUBHOM 3HAYMMOCTU OCHOB
XMMUYECKOW HayKM KaK 061acTh COBPEMEHHOTO eCTECTBO3HAHMSA, KOMMOHEHTa obLuei
KYAbTYPbl U NPaKTUYECKOW AeATeIbHOCTU YeN0BeKa B YC0BUAX COBPEMEHHOTO
06111ecTBa; NOHMMaHME MecTa XMMUKU cpeamn APYrnMx eCTECTBEHHbIX HayK

1.2

O Hay4HbIX MeTOodaxX NO3HAHWUA, B TOM YNUC/NE SKCNEPUMEHTA/IbHbIX N TeOPETUYECKUX
MeTo4ax nccnenoBaHuA sewecTs U USy4eHUA XUMUYECKUX peaKuMﬁ; ymeHue
Mcnonb3oBaTb moaenn anAa 06BbACHEHUA CTPOEHNA aTOMOB 1 MONIEKYN

1.3

0 chepax NpoPeccoHaNbHON AeATeNbHOCTU, CBA3AHHbIX C XMMMUEN 1 COBPEMEHHbIMM
TEXHONOTUAMM, OCHOBAHHBIMU Ha AOCTUHKEHUAX XMMUYECKOM HAYKK, YTO NO3BOUT
obyyatowmmcs paccmaTpmuBaTb XMMUIIO KaK chepy cBoei byayLuei npodeccnoHaibHOM
AeATeNbHOCTU U cAeNaTb 0CO3HAaHHbIN BbIGOP XMMMM KaK NpoduabHOro npeamera npu
nepexoje Ha ypoBeHb cpeaHero obuiero obpasosaHus

Bnap,eHme CUCTEMOWN XMMUYECKUX 3HAHUI U ymeHune npumeHATb CUCTeMY XMMUYECKUX
3HaHMﬁ, KOTOpPaA BK/IKOYAET:

2.1

BaXKHEMLIME XMMUYECKNE NOHATUA: XUMUYECKUI SNEMEHT, aTOM, MOJIEKY/a, BELLECTBO,
NPOCTOE M CI0XKHOE BEL,EeCTBO, 04HOPOAHAA U HEOAHOPOAHAA CMeCb, OTHOCUTE/IbHbIE
aTOMHaA U MOJIEKYNAPHAA MACCbl, KOIMYECTBO BeLLeCcTBa, MOJ1b, MOIAPHAA Macca,
MOIAIPHbIN 06bEM, OKCUA, KUC/I0Ta, OCHOBAHWE, COMb (CpeaHaAsn), XMMUYECKas peaKkuums,
peakuMmn coeauHeHUs, peakuMn pasioXKeEHNs, peakummn 3aMeLLLleHns, peakumm obmeHa,
TennoBoi adpdeKT peakumm, 3K30- U IHAOTEPMUYECKME peaKuum, pacTBoOp, MaccoBas
0018 XMMUYECKOTo 3N1eMeHTa B COeAMHEHMN, MAacCOBaA 4014 U NPOLLEHTHaA
KOHLEHTPaLMA BeLLecTBa B pacTBOPe, AA4P0 aTOMa, 3/IEKTPOHHbIM €101 aTOMa, aTOMHasn
opbuTanb, paguyc aToma, BaIeHTHOCTb, CTENEHb OKMCAEHUA, XMUMMUYECKaA CBA3b,
3/IeKTPOOTPULATENBHOCTb, NONIAPHAA M HENONAPHAA KOBAZIEHTHAA CBA3b, MOHHAA CBA3b,
MeTalInYecKan CBA3b, KPUCTaNIMYECKan pelléTKka (aToMHas, MOHHas, MeTalJInyeckas,
MOIEKYNSAPHASA), MOH, KAaTUOH, aHUOH, 3/IEKTPOIUT U HESNTIEKTPOINT,
3N1eKTPO/IUTMYECKAN AUccolMaLma, peakumm MOHHOro 0bMeHa, OKUC/IUTENbHO-
BOCCTaHOBUTE/IbHbIE peaKLnKn, OKUCINTEIb U BOCCTAHOBUTENb, OKUCIEHME U
BOCCTaHOBJIEHME, 3/IEKTPOJ/IN3, XMMMUECKOE paBHOBeCUe, 0bpaTumble M HeobpaTUMBbIe
peakumMn, CKOpoCTb XMMMYECKOM peakumn, Katanusartop, NAK, Kopposunsa metannos,
cnnasbl

2.2

OCHOBOMOJ/IaratoLMe 3aKoOHbl XMMWK: 3aKOH COXPaHEHMA MACCbl, MEPUOANYECKMIA 3aKOH
O.U. MeHpeneeBa, 3aKOH NOCTOAHCTBA COCTaBa, 3aKoH ABOraapo

2.3

TEOPUU XMMUN: aTOMHO-MOIEKYNAPHAA TEOPUA, TEOPUA SNEKTPOIUTUYECKOMN
anccoumaumnm

BnazeHrne oCHOBaMM XMMMUYECKOWN FPAMOTHOCTH, BKIOYAIOLLLEN:

3.1

YMeHMe NpaBuibHO UCMO/Ib30BaTbh M3yYeHHbIE BELLECTBa U maTepuasbl (B TOM yncie
MUHepasbHble ya06peHns, MeTansibl U CraBbl, NPOAYKTbI NepepaboTKM NPUPOAHbIX




MCTOUYHUKOB Yr1eBoA40poA0B (Yras, NPUpoaHOoro rasa, Hedtn) B 6bITy, CE/IbCKOM
X03AACTBE, Ha NPOM3BOACTBE U MOHMMaHME 3HaYeHUA X1pos, 6enKos, yrnesoaos Ans
opraHM3ma YenoBeKa; yMeHMe NPorHo3npoBaTh BMAHNE BELLECTB U XMMUYECKUX
NPOLLeCCOB Ha OpraHM3M Yel0BeKa W OKPYKaloLLyo NPUPOAHYIO cpeay

3.2 YMEHMEe NHTEerpupoBaTb XMMMUYECKNE 3HAHUA CO 3HAHMAMMU APYrnX y4ebHbIX NpegmeToB
Haan4Yme onbiTa PaboTbl C Pa3/INYHbIMU UCTOYHUKAMU MHPOPMALIUM MO XUMUN

3.3 (HayyHas M Hay4yHO-NoONyNApHan NUTepaTypa, CI0BapU, CNPABOYHUKU, UHTEPHET-
pecypcbl)
ymeHne 06beKTUBHO OLEeHMBaTb MHGOPMALIMIO O BELLECTBAX, X NPEeBPaLLEHMAX U

3.4 NPaKTUYECKOM NPUMEHEHUN U YMEHWNE UCNONb30BaTb €€ A5 pelleHns yyebHo-
nosHaBaTe/ibHbIX 33434
BnageHne ocHOBamMM NOHATMMHOIO annapaTta U CUMBOJIMYECKOTO A3bIKa XMMUK ANA

4 cocTaBneHua Gopmyn HeOpPraHMYECKUX BELLECTB, YPaBHEHUN XMMUYECKUX peaKkLnit;
OCHOBaMM XMMMYecKol HomeHKNaTypsbl (IUPAC 1 TpuBUManbHoM)
YMmeHue 06bACHATb CBA3b NOMOMKEHMA 31emMeHTa B [epruoanyeckol cucreme ¢

s YMCNOBbLIMU XapPaKTEPUCTMKAMKN CTPOEHNS aTOMOB XMMMUYECKMX 3N1EMEHTOB (CoCcTaB u
3apag fa4pa, obliee YNCN0 31EKTPOHOB), pacnpeaeneHnem SN1eKTPOHOB No
SHepreTUYeCKMM YPOBHAM aTOMOB NepPBbIX TPEX NEPMOA0B, KAaINA U KaNbLUA
MpeactaBneHne o NepnoaMYecKkon 3aBMCMMOCTM CBOMCTB XMMUYECKMX 3/1IEMEHTOB

6 (pagmyc aToma, 3/1€KTPOOTPULATENIBHOCTb), MPOCTbIX U C/IOXKHbIX BELLECTB OT
NONOMeHUA 31eMeHTOB B Mepuoauyeckoit cucteme (B Masbix Nepnoaax U rnasHbIxX
noArpynnax) n 3/IeKTPOHHOIo CTPOEHUS aToMa

7 YMeHue KnaccmpuumnposaTtb:

7.1 XMMUYECKUE 3/IEMEHTDI

7.2 HeopraHMyecKkne BeL,ecTsa

7.3 XUMUYECKUEe peaKkuum

8 YmeHue onpeaenarb:

8.1 Ba/IEHTHOCTb U CTENEHb OKUCNEHUA XMMUNYECKUX 31EMEHTOB, 3apAL, MOHa

8.2 BU, XMMMUYECKOMN CBA3M U TUM KPUCTAIZIMYECKOM CTPYKTYPbI B COEANHEHUSAX

8.3 XapaKTep cpeapbl B BOAHbIX PACTBOPaXx BELLECTB (KMCNOT, OCHOBaHMIA)

8.4 OKUCAUTENb U BOCCTaHOBUTENb

9 YMeHue xapaktepusoBaTb GU3NYECKNE U XMMNYECKNE CBOICTBA:

9.1 NPOCTbIX BELLECTB (KUCOPOA, 030H, BO40pO4, rpaduT, asimas, KpeMHuit, a3oT, pocdop,

cepa, X/Iop, HaTPWUI, KaNU, MarHuin, KaabLmin, aNIOMUHWUI, }Keneso)




C/IOXHbIX BELLECTB, B TOM YMCNE UX BOAHbIX PacTBOPOB (BOAa, aMMMaK, X10pOBOA0OPOA,
CepoBoAopoa, OKCUAbI U TMAPOKCnAbl meTannos |—IIA rpynn, antomuHua, meam (l1),

9.2 UmMHKa, *kenesa (Il n 1), okcuabl yrnepoaa (Il n IV), kpemuus (IV), azota n docdopa (Il n
V), cepbl (IV 1 V1), cepHucTan, cepHan, a3oTucTas, a3oTHan, ochopHas, yronbHas,
KpeMHMeBan KMCA0Ta U UX CON)
NPOrHO3nMpoBaTh U XapaKTepmn3oBaTb CBOMCTBA BELWECTB B 3aBMCMMOCTM OT UX COCTaBa U
9.3 CTPOEHMUA, NPUMEHEHUE BELLECTB B 3aBUCMMOCTM OT UX CBOICTB, BO3MOMKHOCTb
NPOTEKAHUSA XMMUYECKUX NPEBPALLEHMIA B PA3/IUYHbIX YCIOBUAX
10 YMeHMe coCcTaBNATb MONEKYASPHbIE N MOHHbIE YPaBHEHWUS peaKLnii, B TOM YNCE:
10.1 peaKkunin MoHHoro obmeHa
10.2 OKUC/IUTENIbHO-BOCCTAHOBMUTE/IbHbIX PeaKLnit
103 WUNNIOCTPUPYIOLLIUX XMMMYECKNE CBOMCTBA U3YUYEHHbIX KNaccoB (rpynn) HeopraHM4ecknx
' BellecTB
104 noATBEPXKAAIOLLNX FTeHETUYECKYIO B3aMMOCBA3b MEXAY HUMU
11 YMeHue BbluMCAATb (MPOBOAUTL PAaCcYEThl):
11 OTHOCUTE/IbHYIO MONEKYNSPHYIO M MONSIPHYIO MAcChl BELLLECTB, MAaCCOBYHO 4,00
’ XMMMUYECKOTO 3/1eMEHTa B COeAUHEHUM
11.2 MacCoBYI0 40/110 BelecTsa B pacTeope,
11.3 KO/IMYECTBO BelLLecTBa U ero maccy, o6bem rasos
114 Nno ypaBHEHUAM XMMUUYECKUX PeaKLMIA U HAX0AUTb KOMYECTBO BellecTBa, 06bEM U
' Maccy peareHToB Wau NPoAYyKTOB peaKkumm
12 BnageHwue (3HaHMe OCHOB):
OCHOBHbIMM METOAaMM Hay4YHOro NO3HaHUA (HabaaeHne, U3MepeHue, SKCNEePUMEHT,
12.1 MOZENNPOBaHME) NPU U3YYEHMM BELLECTB U XMMNYECKUX ABNEHUI; YMEHUE
chopmynupoBaTb Npobsemy 1 NpeasioKUTb NYTU eé pelleHuns
172 6e3onacHol paboTbl C XMMUYECKUMMU BELLLECTBAMM, XMMUYECKOM Nocyaon 1
' nabopaTopHbIM 06opyAoBaHNEM
npasuiamm 6e3onacHoro obpalleHusa ¢ BeWwecTsamm, UCNoIb3yEMbIMU B
nosceaHEBHOW }KU3HW, NpaBMIaMK NOBEAEHUA B Lenax cbepekeHns 300poBba U
12.3 OKpY*KatloLen NpupoaHol cpeapbl; NOHMMaHWe Bpeaa (0nacHOCTU) BO3AENCTBUA Ha
YKUBblE OpPraHM3Mbl onpeaeéHHbIX BEWEeCcTB, CNocob0B YMeHbLUEHNA U
npeaoTBpaLLeHNsa UX BpeaHOro Bo3AencTeuns
13 Hanuume npakTMYeCKMX HaBbIKOB MIAaHUPOBAHMA U OCYLLECTBNEHUS CAeayoLWwmnX
XMMMUYECKUX IKCNEPUMEHTOB:
13.1 n3y4yeHue n onncaHme pU3nNYecKMxX CBOMCTB BELLLECTB; O3HAaKOMIEHUE C PUIUYECKUMU U

XUMUYECKMMU ABNTIEHNAMMN,; ONbITbl, UANTHOCTPUPYOWME NPU3HAKN NPOTEKAHNA




XMMUYECKUX peaKkumi

13.2

n3yyeHue cnocobos pasgeneHns cmecem

133

nony4YyeHue KUCI0POoAa N U3ydeHMe ero CBOMCTB; NoyYyeHne BoA0POoAa U U3ydeHne ero
CBOWCTB; NONYYEHME YIIEeKMCIOro rasa U u3yyeHume ero CBOMCTB; NOy4eHNne aMmMmaKa u
M3y4YeHue ero CBOMCTs

134

NPUroToBAEHME PACTBOPOB C OonpeaeiEHHOM MacCoBOW A0/el PacTBOPEHHOIO
BELLECTBA

13.5

npUMeHeHne MHANKATOPOB (NaKmyca, MeTuaopaH»Ka u deHondbTanenHa) ans
onpeaeneHUA xapakTepa cpeabl B pacTBopax KUCNOT U Lenovei

13.6

nccnefoBaHWe M onucaHme CBOMCTB HEOPraHMYECKUX BELWECTB Pas/IMUYHbIX KacCoB;
n3y4yeHue B3aMMOoAeNCTBUA KUCNOT C MeTanlaMn, OKCUAamMM MEeTanos,
PacTBOPUMbIMU U HEPACTBOPUMbIMU OCHOBAHUAMM, CONIAMMU; NOJSTYYEHME
HepacTBOPUMbIX OCHOBaHMIA; BbITECHEHME O4HOr0 MeTanna APYrMm U3 pacTBopa Conu;
nccnenoBaHue amedoTepHbIX CBONCTB MMAPOKCMA0B a/lOMUHUA U LIMHKA

13.7

pelweHne akcnepnmMmeHTa/ZibHbIX 3a4a4 NO TEMaM: «OCHOBHble Kaccol HeopraHM4YecKmnx
COEAMHGHMI\&»; ((aﬂe}(TpOﬂMTVI‘-IECKaFI anccoumnauman; «BarkHelLwmne HemeTannbl U Ux
coeaunHeHunAa»; «BaxHelwmne meTannbl U UX coegunHeHunAa»

13.8

XMMUYECKMNE IKCNEPUMEHTbI, UIOCTPUPYIOLLME NPU3HAKM NPOTEKaHMA peaKkLumii
MOHHOIo 06MeHa; KaYeCcTBEHHble peaKkunm Ha NPUCYTCTBYIOLWME B BOAHbIX pacTBOpax
MOHbI: XI0pna-, bpomna-, noama-, cynbdat-, pocdar-, KapboHaT-, CUIUKAT-aHUOHbI,
rMAPOKCUA-UOHbI, KATUOHBI aMMOHMA, MarH1sa, KaibLuaA, aJtOMUHKA, XKenesa (2+) n
enesa (3+), meau (2+), umHKka

14

YmeHue:

14.1

NpeacTaBAaTb Pe3ynbTaTbl IKCNEpUMeEHTa B GOPME BbIBOAOB, A0Ka3aTe/IbCTB,
rpaduKoB 1 TabAuL, 1 BbIABAATL SIMNUPUYECKME 3aKOHOMEPHOCTH

14.2

YCTaHaB/MBaTb CBA3W MeXAY peasibHO HaboA4aemMbiMU XMMUYECKUMWN ABNEHUAMM U
npoueccamu, NPOUCXOAALLMMMN B MaKPO- U MUKPOMUPE, OB BACHATb NPUUMHbI
MHOroobpasus BelLecTs




MEPEYEHb 3/IEMEHTOB COAEPAKAHWUA, MPOBEPAEMbIX HA OCHOBHOM rOCYJAPCTBEHHOM 3K3AMEHE

Nno XMMunn
Kog MpoBepsemblit SneMeHT cofeprKaHmA
1 MNepBOHaYaNnbHbIE XMMMYECKUE NOHATHMA
1.1 YucTble BewwecTBa U cmecu. Cnocobbl pasaeneHuns cMmecei
12 ATOMbI U MOAEKYNbl. XMMYECKNEe anemeHTbl. CUMBOJIbI XMMUYECKUX 31eMeHTOB. [pocTble n
' C/IOXHble BellecTBa.
13 Xvmunyeckasa dopmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 371eMeHTOB. CTeneHb OKUC/IEHNS
14 3aKOH NOCTOAHCTBA COCTaBa BewecTs. OTHOCUTENIbHAA aTOMHAA macca. OTHOCUTeNbHanA
' MOIeKYNsiPHaAs macca. MaccoBada 40158 XMMUYECKOTO 3/1eMeHTa B COeAUHEHUN
15 Konunuectso Bewectsa. Monb. MonapHas macca. MonspHbih 06bEéM ra3oB. BsaumocBsssb
' KO/IMYEeCTBA, MACChbl M YNCNA CTPYKTYPHbIX e4ANHUL, BeLLecTBa
16 dusnyeckne n XmuMmmnyeckmne ABAEHNA. XMMMYECKas peakuma u eé npmu3Hakn. 3aKoH COXpPaHeHUA
' MaCCbl BEWECTB. XMMUYECKMNE YPABHEHUSA
5 Mepuoaunyeckuii 3akoH 1 Meprognyeckas cuctema Xmummdeckux anementos .M. MeHaeneesa.
CTpoeHune aTomos
Mepuoauyeckuii 3akoH. lNMeproanyeckas cuctema xummdeckmx anementos .. MeHgeneesa.
2.1 Mepuogbl v rpynnbl. PU3MYECKUt CMbICA NOPALKOBOro HOMepa, HOMEPOB NepMoaa U rpynnbl
3/leMeHTa
29 CtpoeHune atomos. CocTaB aTOMHbIX Agep. N3oTonbl. D1eKTPOHbI. CTpoeHne 31eKTPOHHbIX
' obo104eKk aTomoB nepsbix 20 XMMUYecknx anemeHToB MNepuoaunyeckoit cuctemsl .M. MeHaeneesa
3aKOHOMEPHOCTU B USMEHEHNU CBONCTB XMMUYECKUX 3/1EMEHTOB NEePBbIX TPEX NEpPMOA0B, Kaus,
)3 Kanbums (pagnyca aTOMOB, 3/1EKTPOOTPULLATENBbHOCTUN, META/IMYECKUX U HEMETAN/TUYECKNX
' CBOWCTB) U UX COeAMHEHMUIA B COOTBETCTBUM C NOIOXKEHUEM 3n1eMeHToB B MNepnoanyeckon cucteme
W CTpOeHneM MX aToMoB
3 CrpoeHue BeLLecTBa
31 Xrmunueckas cBasb. KoBaneHTHan (NnonspHasa M HENOAPHAA) CBA3b. DNEKTPOOTPULATENBHOCTb
' XMMUYECKNX 91eMEHTOB. MOoHHaA cBA3b. MeTannnyeckas ceasb
3.9 TunNbl KPUCTANUYECKNX PELIETOK (ATOMHaA, MOHHAsA, MeTa/lIMYeCcKasn), 3aBMCMMOCTb CBOMCTB
' BELLECTBA OT TUNA KPUCTA/I/IMYECKON PELLETKN U BUAA XMMUYECKON CBA3MU
4 BarkHellwme npeacraBUTENM HEOPraHUYECKNX BelllecTB. HemeTannbl n nx coeauHeHns. Metannbl u
UX COegMHEeHMNA
Knaccudumkauma n HomeHKNaTypa HeoOpraHUYeCcKMUX coeauHEHUIA: OKCMa0B (coneobpasyiouime:
4.1 OCHOBHbI€E, KUCNOTHblE, amdOTEPHbIE) M HecoleobpasytoLLne; OCHOBaHUI (LWENOUM U
HepacTBOPUMbIe OCHOBAHUA); KUCNOT (K1UcaopoacoaepKalime u 6eckMcnopoaHble, 0JHOOCHOBHbIE
N MHOFOOCHOBHbIE); coniel (CpenHUX U KUCAbIX)




dusnyeckne n XMMmYeckne CBOMCTBA NPOCTbIX BELLECTB-HEMETA/I/I0B: BOAOPOAA, X/10pPa,

4.2
Kucnopoga, cepsbl, azoTa, pocdopa, yrnepoaa, KpemHums
43 dur3nyeckne 1 XMMUYECKMe CBOMCTBA NPOCTbIX BELWECTB-METAINI0B: INTUS, HAaTPUS, Kana, MarHns u
' Ka/bUUS, a/IIOMUHUA, Kenesa. INEKTPOXUMUUECKUIN paa HanpaXKeHUn MeTannos
44 dur3nyeckne M XMMUYecKme CBOMCTBa BOAOPOAHbIX COeMHEHWNI HEMETAN/IOB: X/IOPOBOAOPOAa,
' cepoBoAopoaa, aMMMaKa
45 dur3nyeckne 1 xMMmnYecKme CBONCTBa OKCMA0B HemeTannos: cepsl (1V, VI), asoTa(ll, IV, V),
' docdopal(lll, V), yrnepoga(ll, 1V), kpemHua(lV). NMonyyeHne oKCcMA0B HEMETANIOB
46 Xvmumyeckne ceoiicTBa okengoBs: metannos IA-IIIA rpynn, umHka, meau(ll) v xkenesa(ll, 1l1).
' MonyyeHne OKCUA0B MeTaNN0B
47 X“MMUecKkne CBOMCTBA OCHOBAHMIM M aMdOTEPHbIX TMAPOKCUAOB (Ha NpMmepe r’MApoKCnaoB
' ANOMUHKSA, Kenesa, UMHKa). MonydyeHne ocHoBaHMIM M ambOTePHbIX TMAPOKCUA0B
0O6uye XMMMYecKkme CBOMCTBA KUC/IOT: XJIOPOBOAOPOAHON, CEPOBOAOPOAHOM, CEPHUCTOM, CEPHOMN,
4.8 a30THOM, pochopHOM, KpeMHUEBOM, yronbHO. Ocobble XMMMYEeCKUe CBOMCTBA
KOHUEHTPUPOBAHHOM CepPHOM N a30THOM KNCAOT. [NoslydeHme Knucaot
4.9 0O6wwue xmummyeckume cBOMCTBa cpeaHunx conen. MNonyyeHue conemn
4.10 MonyuyeHune, cobupaHme, pacnosHaBaHMe BOAOPOAA, KUCIOPOAA, aMMUAKa, YINIEKUC/IOro rasa B
' nabopatopuu
411 MonyyeHMe ammnaKa, CEPHOM U a30THOM KMCAOT B MPOMbILLIEHHOCTU. ObLwue cnocobbl nonyyYeHms
' MeTannoB
4.12 FeHeTUYecKan CBA3b MEXKAY KNaccamu HEOPraHMYECKUX CoeaMHEHUN
5 XMmMYecKkune peakumm
Knaccudumkauma XmuMmnYeckux peakLmMin No pasinMyHbIM NPU3HaKam: Mo YNC/y U COCTaBy
5.1 YUacTBYIOLLMX B peaKLUnM BeLLeCTB, Mo TennoBomy 3ddeKTy, Mo U3MEHEHUIO CTEMEHEN OKUCAEHNS
XMMUYECKUX 3/IEMEHTOB
5y TennoBol adpPeKT XMMMYECKON peakumm, TeEPMOXMMUYECKME YPaBHEHNA. DK30- U
' 3HAOTEPMUYECKME peakLmn. TEPMOXMMUYECKUE YPaBHEHUS
c3 OKMCAUTENBbHOBOCCTAHOBUTEIbHbIE peaKkunn. OKUCAUTENN M BOCCTaHOBUTENN. pouecchl
' OKUCJ/IEHMA N BOCCTAHOB/IEHUSA. DNEKTPOHHbIN 6afaHC OKUCINTEIbHOBOCCTAHOBUTE/IbHOWN peakLumu
c4 Teopus aNeKTPONUTUYECKOW Anccoumnaummn. KaTMoHbl, aHUOHbI. INEKTPOIUTbI U HEINEKTPOAUTSI.
' CunbHble 1 cnabble anekTponuTbl. CTeneHb guccoumaumm
5 Peakumn MOHHOro obmeHa. YcnoBuma NpoTeKaHNA peakLMin MOHHOTo 0bMeHa, NoHbIe U
' COKpaLLLEHHbIE MOHHbIE YPaBHEHUA peaKkumii
6 XnmMmuAa 1 oKpyKatowas cpea




BewecTtBa 1 maTtepuansl B I'IOBCE,D,HEBHOVI KM3HM YenoBeKa. besonacHoe Mcnosib3oBaHMe BeLLecTB

6.1 N XMMUYECKUX peaKLmii B NabopaTopumm 1 BbiTy. MNepBas NOMOLLL NPU XMMUYECKMX OXKOTaxX U
OTpaB/eHUAX
XMMKYecKoe 3arpasHeHre OKpy»Katowen cpeabl (KUCIOTHbIE A0XKAN, 3arpsA3HEHME NOYBbI, BO34YXa
6.2 1 BOAOEMOB), cnocobbl ero NpeaoTepalleHua NpeaenbHas 4ONYCTUMAn KOHUEHTPALMA BELLECTB
' (MNAK). Ponb xuMunu B pelieHNn 3KON0TMYECKMX Npobaem. YcuneHme napHMKoBoro addekKTa,
pa3pyLleHne 030HOBOrO C/10A
MpumeHeHMe cepbl, a3oTa, pocdopa, yrnepoaa, KPEMHUA U UX COeAUHEHMUI B BbITy, MeguuunHe,
6.3 NPOMBbILLIEHHOCTU U CENbCKOM X03AIMCTBE. [pUMEHEHME METAINIOB M CNJIABOB (CTaNb, YyryH,
' AtopantoMUHWIA, BPOH3a) B ObITY U MPOMBILLIEHHOCTU UX COeAMHEHW. MToHATUE O KOPPO3UK
METa/I/I0B, OCHOBHbIE CNOCOObI 3aLLUTbI UX OT KOPPO3UK
- MpupoaHble UCTOYHWMKK YINEBOAOPOAO0B (Yronb, MPUPOAHbIN ras, HedTb), NPOAYKTbI UX
' nepepaboTkn (6eH3MH), nx posib B ObITY M NPOMBbILLAEHHOCTU
MepBOHaYaNbHble MOHATUA 06 OPraHNYECKMX BELLLECTBAX KaK O COeAMHEHUSAX Yrnepoaa (meTaH,
6.5 3TaH, 3TU/IEeH, AUETWUIEH, 3TaHO, MULLEPUH, YKCYCHAn K1cnoTa). MoHATME 0 BUONOrMYECcKM BaXKHbIX
BELLLeCTBaX: XKMpax, benkax, yrnesogax — v UX poam B XKU3HU YenoBeKa
7 PacuéTbl:
7.1 no Gopmyam XMMUYECKUX COEAUHEHUI
7.2 maccbl (MaccoBoit) 40NN PaCTBOPEHHOrO BelLEecTBa B pacTsope
7.3 No XMMWNYECKUM YPABHEHUAM




YYEBHO-METOAMNYECKOE OBECIMNEYEHWE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATE/IbHbIE YHEBHbBIE MATEPUAbI /1A YHEHUKA

METOOWNYECKUE MATEPWAJIbI ONA YHYUTENA

LUMPPOBbLIE OBPA3OBATEJ/IbHbBIE PECYPCbI 1 PECYPCbl CETU MUHTEPHET



