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NOACHUTE/NIbHAA 3AMNMUCKA

Mporpamma MO XMMUM HA YPOBHE OCHOBHOrO o0b6uero ob6pa3oBaHMA
coCTaBneHa Ha ocHoBe TpeboBaHMM K pe3yibTaTaM OCBOEHMA OCHOBHOM
obpasoBaTenbHOM nporpaMmmb OCHOBHOTO obuwero obpasoBaHus,
npeactaBneHHbix B ®rOC 000, a TaKKe Ha ocHoBe ¢deaepanbHon pabouen
nporpammbl BOCAMTAHMA M C YYETOM KOHUENuUUM npenogasaHuA ydyebHoOro
npegmeTta «XuMmua» B obpasoBaTenbHbIX opraHmn3aumsax Poccuiickon Peaepaumu.

Mporpamma no xMmmu Aa€T npeactaBieHne O uensx, obuwei cTpaTernu
obyyeHMA, BOCNUTAHMA W PaA3BUTUA OOyYaloOWMXCA CcpeacTBaMn yy4ebHOro
npegmeTta,  yCTaHaB/AuBaeT  obA3aTeNbHOe  MNpegMeTHOe  coAeprkaHue,
npeaycmaTpmMBaeT pacnpeneneHMe ero no Kaaccam WM CTPYKTypUpOBaHME no
pasgenam M Temam Nporpammbl MO XMMMUKU, ONpeaensieT KOJIMYECTBEHHbIE W
KayeCTBEHHbIE XapaKTepUCTUKM coaepKaHus, peKOMeHAyeMYHO
nocnenoBaTeNbHOCTb  M3YyYEHUA XMMUM € YY4ETOM  MeEXNpeaMEeTHbIX U
BHYTPUNPEOMETHbIX  CBA3EN, JIOTUKM  y4yebBHOro npouecca, BO3PACTHbIX
ocobeHHocTe obyyalowmxcs, onpeaenser BO3MOMKHOCTM npegmeTa ANs
peanusaunm TpedboBaHUM K pe3ysibTaTaM OCBOEHUS OCHOBHOW obpa3oBaTeibHOM
NPOrpamMmmbl Ha YPOBHE OCHOBHOro obuiero ob6pasoBaHusA, a TakKe TpeboBaHMI K
pe3ynbTaTam 0Oy4yeHMs XMMWUM HA YPOBHE Uenen u3yyeHMA npegmera MU
OCHOBHbIX BWAOB Yy4ebHO-No3HaBaTe/NbHOM AesTeNbHOCTM obyyarouweroca no
OCBOEHMIO Y4eOHOro coaepKaHus.

3HaHWE XUMUWU CAYXKUT OCHOBOM Ana GOPMMPOBAHUA MUPOBO33PEHUA
obyuvatowierocs, ero npeacTaBAeHU 0 MaTepuasibHOM egMHCTBE MMUPA, BAXKHYIO
poab UrpatoT Gopmupyemble XMMUEN NpPencTaBieHUA O B3aMMOMpPEBpPALLEHMAX
sHeprMn mn 06 3BOMIOLMM BELLECTB B NPMpPOAE, O NYTAX pelleHuAa rnobanbHbIX
npobnem ycToMuyMBOro pPasBUTUA 4YenoBevyecTBa — CbiPbEBOWM, 3HEPreTUYeCcKon,
NULLLEBOM M 3KON0TMYeCKoM 6e3onacHoCTH, Npobaem 34paBoOOXpPaHEHMS.

N3yyeHne xummuu:

cnocobCcTBYeT  peanusaumm  BO3MOXKHOCTEM ONA  CaMOPasBUTUA W
bopMUpPOBaAHNA  KYAbTypbl  AIMYHOCTM, €€ obuwernr ©n  YHKUMOHANbHOM
rPamMoTHOCTY;

BHOCUT BKIaZ B GOPMUPOBAHUE MbILLIEHMA N TBOPYECKMX cnocobHocTel
oby4aloWwmxca, HaBblKOB WX CaMOCTOATE/IbHOW y4ebHOW  AeATeNbHOCTY,
3KCMEPUMEHTA/IbHbIX W  UCCNeA0BaTe/IbCKUX YMEHUW, HeobXoAMMbIX Kak B
NoOBCEAHEBHOM XWU3HWU, TaK N B NPodeccMOoHaNbHOM AeATENIbHOCTY;



3HAKOMUT CO CneumdrUKOM Hay4yHOro MbIWNEHNA, 3aKNA4bIBAET OCHOBDI
LEeNOoCTHOro B3rnAga Ha eauMHCTBO Npupoabl W 4YesioBeKa, ABAAeTcAa
OTBETCTBEHHbLIM 3Tanom B GOPMMPOBAHUM €CTECTBEHHO--HAY4YHOM FPAMOTHOCTU
obyyarowmxcs;

cnocobcTByeT GOPMUPOBAHUIOD LLEEHHOCTHOINO OTHOLUEHUSI K eCTecTBEHHO-
-HAYYHbIM 3HAHMAM, K NPUPOAE, K YENOBEKY, BHOCUT CBOW BKAAJ, B 3KO/IOTMYECKOE
obpa3oBaHue oby4yatowmxca.

[aHHble HanpaBneHuAa B obyvyeHUM xmmuum obecneumBatoTca crneundUKom
coaepXaHma y4yebHOro npegmeTta, KOTOPbIM  ABAAETCA  MNefarormyecku
afanTUPOBAHHbIM OTpaXeHnem 6a30BON HAYKM XMMWUKM Ha onNpeaenéHHOM 3Tane
€é pa3BuTUA.

Kypc xMumunm Ha ypoBHe OCHOBHOro obuiero obpa3oBaHMsA OPUEHTUPOBAH HA
0CBOEHME O0OYYaLWMMUCA CUCTEMbI MEPBOHAYa/IbHbIX MOHATUMN XMMUK, OCHOB
HEOPraHNUYECKOM XMMWUMU U  HEKOTOPbIX OTAENbHbIX 3HAYMMbIX MOHATUN
OPraHUYeCcKoM XMMUMN.

CTpyKTypa cogeprkaHuAa nporpammbl No XMmmu chopmMUpoOBaHaA Ha OCHOBE
CUCTEMHOrO noaxoaa K eé maydeHuto. CoaeprkaHue CKNaablBaeTca M3 CUCTEMBbI
MOHATUMA O XMMWYECKOM 3SNEMEHTE W BELEeCcTBE W CUCTEMbI MNOHATUA O
XMMUYecKon peakummn. Obe 3T cnctembl CTPYKTYPHO OPraHM30BaHbl NO NPUHLUNY
nocnefoBaTeIbHOro Pa3BUTUA 3HAHMIM Ha OCHOBE TEOPETUYECKMX NPEeACTaBAEHUN
Pa3HOro YPOBHSA:

— AaTOMHO--MONEKYNAPHOr0 Y4EHMNA Kak OCHOBbI BCEFO €CTECTBO3HAHMUA;

— [lepunoandeckoro 3akoHa . WN. MeHpeneeBa Kak OCHOBHOrO 3aKOHa
XUMWUK;

— Y4Y4EHMSA O CTPOEHMUN aTOMa U XMMUYECKOM CBA3MN;

— npeacTaBneHUin 06 3NEKTPOSIMTUYECKOM AUCCOUMaLMM  BELLECTB B
pacTBoOpax.

TeopeTMyeckne 3HaHMA pPACCMATPUBAKOTCA HA OCHOBE 3SMMOUPUYECKU
NONYYEHHbIX U OCMbIC/IEHHbIX GAKTOB, Pa3BMBAKOTCA NOCNEA0BATENIbHO OT O4HOTO
YPOBHA K ApYyromy, BbINONAHAA QYHKUMM OODBACHEHMA M MPOrHO3UPOBAHMUA
CBOWCTB, CTPOEHUSA U BO3IMOXHOCTEN MPAKTUYECKOTO NMPUMEHEHMA U MONYYEHUS
M3y4YaeMblX BELLECTB.

OcBoeHMe nporpammbl  NO  XMmMuM  cnocobcrteyeT  GOPMUPOBAHUIO
npeacTaB/IeHNA O XMMUYECKOMN COCTABAAIOLWLEN HAYYHOM KapTUHbI MUPA B IOTUKeE
€€ CUCTEMHOM npupoabl, LEHHOCTHOrO OTHOLWEHMA K HAYYHOMY 3HAHMUIO WM
MeTo4aM MNO3HaHWA B Hayke. M3yyeHne XMMMUKM NPOUCXOAMUT C MPUBAEYEHMEM



3HaHWI U3 paHee WU3YYeHHbIX Y4ebHbix npeameToB: «OKpyKalOWUI MUPY,
«buonorua. 5—7 knaccbi» n «PnsmkKa. 7 Knacey.

Mpu M3y4YeHUM XUMUKM npoucxoaut ¢GopMUpPOBaHME 3HAHWUIA OCHOB
XMMMWYECKON HaYKM KaK 06/1aCTU COBPEMEHHOIO €CTEeCTBO3HAHUA, NPaKTUYECKOM
OEATENbHOCTM YesloBEKA M KaK OAHOr0 M3 KOMMOHEHTOB MWPOBOWM KyNbTypbl.
3apaya yyebHoro npegmera cocTouT B pOPMUPOBAHMUM CUCTEMbBI XMMUYECKUX
3HaHUN — BaXKHeuLWwmnx PpaKToB, MOHATUMN, 3aKOHOB U TEOPETUYECKUX MONOXKEHUN,
AOCTYyMHbIX 0606WEHNIA MUPOBO33PEHYECKOrO XapaKTepa, A3blka HayKu, B
NPUOBLWEHMN K HAy4YHbIM METOAaM MO3HAHMA MPU U3YYEHUU BELLECTB W
XMMUYECKUX peaKkunii, B pOpMUPOBAHUN U PA3BUTUMN NO3HABATE/IbHbIX YMEHUN U
MX NpPUMEHeHMn B Yy4ebHO-NO3HABATENbHOM M Yy4ebHO-MUCcCnesoBaATENbCKOM
[eATeNbHOCTM, OCBOEHUM npaBun 6He3onacHoro obpalleHuss ¢ BewecTBamu B
NOBCEAHEBHOM }KU3HW.

MpY U3y4yeHUU XMMUN Ha YPOBHE OCHOBHOIO 06Lero o6pasoBaHMA BaXKHOE
3HaYyeHue NpMobpenn Takme Lenun, Kak:

— dpopmMuUpOBaHME WHTENNEKTYalbHO pPa3BUTOM J/IMYHOCTM, FOTOBOM K
camoobpa3oBaHMIO, COTPYAHMYECTBY, CAMOCTOATE/IbHOMY MPUHATUIO PELLEHUN,
cnocobHoM aaanTMPOBATLCA K ObICTPO MEHSIOLWMMCA YCIOBUAM KU3HU;

— HanpaBneHHOCTb 0byyeHMss Ha cUCTemaTUyeckoe npuoblieHne
obyyaloWmnxca K CamMoCTOATE/IbHON MO3HaBaTe/NbHOM AeATeNbHOCTU, Hay4YHbIM
MeToZaM MO3HaHUA, POPMUPYIOLLMM MOTUBALIMIO U Pa3BUTUE CMOCOBHOCTEN K
XUMWUU;

— obecneyeHune ycnoBMin, cnocobeTByoWMX NpruobpeTeHuto obyyatowmmmcs
onbiTa Pa3sHOObOpPasHOM AeATEeNbHOCTU, MO3HAHMA M CaMOMO3HAHMUSA, KAKYEBbIX
HaBbIKOB (K/IIOYEBbLIX KOMMNETEHLUN), UMEIOLWNX YHUBEPCA/IbHOE 3HaYyeHue AnA
Pa3/INYHbIX BUAOB AeATeNbHOCTY;

— ¢opmmpoBaHmne obuern PyHKUMOHANbHOM U ecTecTBEeHHO-Hay4YHOW
rPAaMOTHOCTK, B TOM YMUC/E YMEHUA OODBACHATL M OUEHUBATb ABJIEHUSA
OKPY’KaloWEro Mupa, UCMNo/b3ys 3HaHUA W OMNbIT, NONYYEHHbIE MPU U3YYEHUU
XMMUKN, MPUMEHATb UX MNPU peweHurM npobsem B MNOBCEAHEBHOM MKWU3HU W
TPYA0BOWN AEeATENbHOCTU;

— ¢dopmupoBaHMe Yy 0Oy4YalOWMXCA TYMAHUCTUYECKUX  OTHOLLEHWUN,
NMOHMMAHMA UEHHOCTU XMMWUYECKUX 3HAHUMA AnA BbIPpabOTKM 3KONOTrMYECKM
uenecoobpasHoro noseAeHMs B ObITy M TPyAOBOW AeATEeNbHOCTM B LENsx
COXpPaHEeHMA CBOEro 340P0BbA N OKPYKaloLWen NpupoaHon cpeasbl;

— pa3BUTME MOTMBALUM K OOYYEHUIO, CMOCOOBHOCTEM K CAaMOKOHTPO/O U
CaMOBOCMMTAHMIO HA OCHOBE YCBOEHMsi 0bLLeYenoBevYeckMx LLEHHOCTEMN,



FOTOBHOCTU K OCO3HAaHHOMY BblboOpy Npoduns U HanpaBNEHHOCTU AaNbHENLIEro
obyuyeHus.

Obuwee 4yucno 4acoB, OTBEAEHHbIX ANA WU3YYEHMA XUMUU Ha YPOBHE
OCHOBHOro 0bLiero obpasoBaHmsa, coctaBnaeT 136 yacos: B 8 kKnacce — 68 yacos (2
yaca B Hegento), B 9 Knacce — 68 yacos (2 yaca B Hegento).



COOEPHKAHUE OBYHEHUA

8 KNIACC

MNepBOHaYanbHble XMMUUYECKUE NOHATUA

MpegmeT XuMuun. PoNb XMMUKN B KU3HM YenoBeKka. XMMUA B CUCTEME HayK.
Tena wn BewectBa. Pusnyeckne cBOMCTBA BeLLECTB. ArperaTHOe COCTOAHME
BewecTB. [TOHATME O MeToAax MO3HaHMS B XMMMUWU. YnUCTble BELLECTBA U CMECH.
Cnocobbl pa3geneHns cmecen.

ATOMbl W MONEKyNbl. XUMUYECKMEe 3neMeHTbl. CUMBOJIbI  XMMUYECKUX
3N1eMeHTOB. pOoCTbie U CNOXKHbIE BelLecTBa. ATOMHO-MOJIEKY/IAPHOE yYeHMe.

Xvmunuyeckasa popmyna. BaneHTHOCTb aTOMOB XMMUYECKUX IN1E€MEHTOB. 3aKOH
NOCTOAHCTBA coCTaBa BellecTB. OTHOCMTENbHAA aTOMHAA macca. OTHoCUTeIbHas
MONEeKyNApPHaA macca. MaccoBaa [0N1A XMMUYECKOTo 3/1IEMEHTA B COeAUHEHUM.

Konnyectso BewecTtsa. Mosnb. MonapHaa macca. B3anmocBA3b KONMYECTBa,
Maccbl M 4YMCNa CTPYKTYPHbIX eauHWL, BewecTtBa. PacyéTtbl no d¢opmynam
XMMUYECKUX COEANHEHUN.

dusnyeckme U XMMUYECKNe ABNEHUA. XMMMYECKan peakuma U eé npusHaku.
3aKOH COXpaHEeHMA Maccbl BelecTB. XMMUYeCKUe ypaBHeHuA. Knaccudukaumsa
XMMUYECKMX peaKkumin (coeguHEHMUA, Pa3NoXKeHUs, 3aMeLLLeHnA, obmeHa).

XumuyecKuli akcnepumeHm:

3HAaKOMCTBO C XMMMYECKOM Nocyaoi, npaBunamm paboTbl B nabopatopum u
npuémamm obpalyeHma c nabopaTopHbiM 060pya0BaHNEM, U3YHEHME M ONMUCAHNE
dun3nyecknx CBOMCTB 06pasLOB HeOopraHMYeckMx Belects, HabaoaeHue
du3nyecknx (nnaBneHuMe BOCKA, TadAHME NbAa, PacTUpaHME caxapa B CTyMKe,
KUMEeHWe M KOHAEHCAumA BOAbl) U XMMUYECKMX (ropeHue cBe4vn, NpoKanBaHue
MeAHOW MPOBOJIOKM, B3aUMOAENCTBME MeNA C KUCNOTOM) ABNeHWUIM, HabatoaeHne
M ONUCaHWe NPU3HAKOB MNPOTEKAHUA XMMUYECKUX peaKkumi (pa3noXeHne caxapa,
B3aMMOZLENCTBUE CEPHOM KMCNOTbI C XI0pNAOM HBapua, pasnoKeHne rmapokcnaa
megm (1) npn HarpeBaHUM, B3aMMoAEeNCTBME Kese3a C pacTBopom coamn megm (l1),
n3yyeHme cnocobos pasgeneHmna cMecen: C NMOMOLLbIO MarHuTa, PUNbTPOBaHME,
BblNapuBaHWe, ANCTUANALNA, XpOMaTorpadms, npoBeseHNe OYNUCTKM NOBAPEHHOM
conu, HabnwaeHne M oOnNMcCaHWe  pe3ynbTaToB  MPOBEAEHMA  OMbITa,
WNNOCTPUPYIOLLETNO 3aKOH COXPAaHEHMA MacCCbl, CO34aHME MOZENIeEN MOJIEKYN
(wapocTep:kHEBbIX).

Ba)kHelumne npepcTaBUTEIN HEOPraHUYECKUX BELLECTB

Bo3ayx — cmecb rasoB. CoctaB Bo3ayxa. Kucnoposg — anemeHT n npoctoe
BelwecTBo. HaxorpeHue Kucnopoga B npupoae, PpusMyeckme U XMMUYECKue



csoiictBa (peakuum ropenusa). Okcmabl. lNpumeHeHue Kucnopoga. Cnocobbl
Nony4yeHMs Kucnopoga B nabopatopum UM  nNpomblaeHHOCTU. KpyrosopoT
Kucnopoaa B npupoge. O30H — annoTponHaa moandukaums KMcaopoaa.

TennoBon 3pPeKT XMMUYECKOW peaKkumu, TEPMOXUMUYECKME YPABHEHMUA,
3K30- M 3HAOTEPMUYECKME peakumu. TonaMBO: Yrosib U MeTaH. 3arpssHeHue
BO3A4yXa, YcuaeHue napHuKosoro a¢dekTa, paspyLieHme 030HOBOrO C/0S.

Bopopoa — anemeHT M npocTtoe BelectBo. HaxoxkaeHwe Bogopoaa B
npupoae, ¢uU3INYECKME U XUMMUYECKMEe CBOWCTBA, MNPUMEHEHME, Crnocobbl
nonyyeHus. Kucnotbl n conu.

MonsapHbIi 06bEM ra3os. PacyéTbl MO XMMUYECKUM YPABHEHUAM.

dunsmyeckme cBoncTBa Bogbl. Bopa KaKk pactBoputenb. PacTtBopbl.
HacbileHHble M HeHacbllWEeHHble pPacTBOPbl. PacTBOPUMOCTb BeLWECTB B BoAe.
MaccoBas 015 BellecTBa B pacTBope. XMmuyeckume ceoiictea Boabl. OCHOBaHMA.
Ponb pacTBOpOB B NpMpoAEe U B XM3HU YenoBeKka. KpyroBopoT BoAbl B NpMpoae.
3arpasHeHne NpMpoaHbIX Bod. OxpaHa U O4YUCTKA NPUPOAHbIX BOA,

KnaccuduKkauma HeopraHuyecknx coeamHeHuin. OKeuabl. Knaccnoukaums
OKcuaoB: coneobpasyowme (OCHOBHble, KUCAOTHble, amdoTepHble) WU
Heconeobpasywuwme. HomeHKknatypa OKcuaoB. DusMyecKne U XUMUYECKue
cBOMCTBa OKCUAoB. MonyyeHne okCcMaos.

OcHoBaHuA. KnaccuduKaums OCHOBaHUM: LWENOYM UM HepacTBOPUMblE
oCcHOBaHWA. HomeHKnaTypa OCHOBaHUN. PU3NYECKME U XMMUYECKUE CBOMCTBA
OCHOBaHWMI. [Tony4yeHne 0CHOBAHUIA.

Kucnotbl. Knaccudpukauma kucnot. HomeHknaTtypa Kucaot. dusmnyeckme u
XMMMUYECKMEe CBOMCTBA KucAoT. Paa aktmeBHoctm metannos H. H. BekeTtosa.
MNonyyeHune KMcnor.

Conn. HomeHknatypa conen. Pusnyeckme M XMMUYECKMe CBOMCTBA COJNEN.
MNonyyeHune conen.

leHeTUYeCcKan CBA3b MeXKAy KNaccamMm HEOPraHMYECKNX COeANHEHNA.

XumuyecKuli akcnepumeHm:

KauyeCTBEHHOEe OnpegeneHne COAEPXKAHMA  KUcnopoga B  BO3AyXe,
nonyyeHune, cobupaHue, pacno3HaBaHME W W3yYeHME CBOWMCTB KUCA0POAa,
HabnogeHne  B3aMMOAENCTBUS  BELWECTB C  KUC/IOPOAOM W yCcnoBMA
BO3HWKHOBEHMA U NPeKpaLLeHNA ropeHns (noxapa), 03HakomeHue ¢ obpasuamu
OKCMAOB M OMNMUCAHWE WUX CBOWMCTB, MOJydeHMe, cobupaHue, pacno3HaBaHUE U
n3yyeHMe CBOMCTB BOAOPOAA (ropeHue), B3aMMoAeNCTBME BOAOPOAA C OKCUAOM
mean (ll) (BO3MOXKHO KCNONb30BaHME BUAeomaTepuanos), HabawaeHue
obpasuoB BewecTB KoamyectBOM 1 Monb, wuccnegoBaHWe 0CObeHHOCTeN



PaCcTBOPEHMA BELLECTB C Pa3/IMYHOM PAaCTBOPMMOCTbIO, MPUTrOTOBAEHME PACTBOPOB
C onpeaenéHHon MaccoBOM Ao/el pacTBOPEHHOrO BeLLecTBa, B3aMMOAeNCcTBUue
BOAbl C MeTannamu (HaTpyem U Kanbumem) (BO3MOMKHO WCNO/Ib30BaHME
BMOAEOMATEPUANOB), MUCCNesoBaHMe 06pasyoB HEOpraHMYecKUX BeLLecTB
Pa3fINYHbIX KnaccoB, HabnogeHne U3MEHEHMA OKpPaCKM MUHAMKATOpPOB B
pacTBOpax KUCNOT WU LienoYei, nsydyeHne Blanmmopenctena okcmga megm (ll) c
PacTBOPOM CEPHOM KUCNOTbI, KACNOT C METaNlaMM, PeaKUUM HenTpanmnsaumm,
noay4yeHMe HePacTBOPMMbIX OCHOBAHMM, BbITECHEHWE OAHOr0 MeTania APYrum us
pacTBOpa CO/M, PeELUEHUE SKCMEepMMEHTaNbHbIX 33a4a4y No Teme «BaxkHenwwue
KNaCCbl HEOPraHMYECKNX COEANHEHNIY.

Nepuogunuecknin 3akoH U [llepuoauueckaa cuctema XUMMUYECKUX
anemeHtoB [I. U. MeHpeneeBa. CtpoeHuMe atomoB. XMMMUYECKaa CBA3b.
OKncAUTENbHO-BOCCTAaHOBUTE/IbHbIE peaKLuun

MepBble MOMNbITKM KAACCUPUKALUUMU XMMUYECKUX 3/1eMeHTOB. [oHATME O
rpynnax CcxXoAHblX 3/1eMeHTOB (WenoyYyHble M LWeNoYHO3eMesibHble MeTansbl,
ranoreHbl, MHEPTHbIE ra3bl). D1eMeHTbl, KOTopble 06pa3yoT amdoTepHble OKCUAbI
N rMapoKcunabl.

MNeproanyecknii 3akoH. Mepnoanyeckana cUCTEMa XMMMUYECKUX I/1EMEHTOB
O. W. MeHpeneeBa. KopoTKkonepuogHas W  AAnHHonepuoaHas (Gopmbl
MNepnogmueckom cuctembl XMMuYecknx anemenTos . . MeHgeneesa. MNepuoapl
n rpynnbl. PU3MYECKMN CMbICA MOPALKOBOrO HOMEpPa, HOMEPOB nepuosa W
rpynmnbl daNemeHTa.

CtpoeHune atomos. CocTaB aTOMHbIX Agep. M3oTonbl. DNeKTpoHbl. CTpoeHue
3NEKTPOHHbIX 0b6onoyek atomoB nepsBblx 20 XMMWYECKUX  3/IEMEHTOB
MNepnogmyeckon cuctembl O. N. MeHaeneeBa. XapaKTepuUCTUKa XMMUYECKOro
3/1IeMeHTa No ero noaoxeHuto B Nepmnoanueckon cucteme . . MeHpeneesa.

3aKOHOMEPHOCTU M3MEHEeHUA paauyca aTOMOB XMMMUYECKUX 3/1eMEHTOB,
METANI/INYECKUX U HEMETANI/IMYECKMX CBOMCTB MO rpynnam 1 nepnoaam.

3HaueHue MNeprogmyeckoro 3akoHa u NMeprnogmuyeckom cMcTeEMbl XMMUYECKNX
3N1eEMEHTOB ANA Pa3BUTUA HayKM WU NpakTuKu. [. N. MeHaeneeB — y4éHbIN U
rPaXK4aHUH.

Xvmnuyeckaa cBA3b. KoBaneHTHaa (nonspHaa WM HenonApHas) CBA3b.
DNEeKTPOoOTPMLATENIbHOCTb XMMUYECKNX 31eMeHTOB. MOHHaA cBA3b.

CreneHb  oKucneHmAa.  OKUCAUTENbHO--BOCCTAHOBUTE/NbHbIE  peaKuuwn.
Mpoueccbl OKNCEeHNA N BOCCTaHOBNAEHUA. OKUCAUTENN N BOCCTAHOBUTENN.

XumuyecKuli akcnepumeHm:



n3yyeHme obpasLoB BELECTB METAN/NI0B U HEMETAN/OB, B3aMMOAENCTBME
TMAPOKCUAA UMHKA C PacTBOpaMM KWUCNOT WU LLESIoYeln, npoBeneHUe OMbITOB,
WNNIOCTPUPYIOWMX  MPUMEPbl  OKUC/AUTENIbHO-BOCCTAHOBUTE/IbHbLIX  PeaKuui
(ropeHune, peakuunmn pasnoKeHun, coeanuHeHns).

MexnpeomemHsle cea3u

Peanusauma mexKnpegmeTHbIX CBA3EM NPU U3YYEHUU XMMUKM B 8 Knacce
OCYLLECTBASIETCA 4Yepe3 WCMNOoNb30BaHME KaK o0bwWux ecTecTBEHHO--Hay4HbIX
MOHATUI, TaK U NOHATUIN, ABNAOLLNXCA CUCTEMHbLIMU ANS OTAENbHbIX NPeaMETOB
€CTeCTBEHHO--HAy4HOrO UMKAa.

Obuwme ecTecTBEHHO--Hay4YHble MOHATUA: HAy4HbIAN (aKT, rMNOTe3a, Teopus,
3aKOH, aHanu3, CcuHTe3, KnaccuduKauma, nepuoanyHoCcTb, HabaaeHue,
3KCNEPUMEHT, MOAEIMPOBAHNE, USMEPEHNE, MOAEND, AAIBJIEHNE.

®dunsmka: matepus, aTtom, 3/IEKTPOH, MPOTOH, HEUTPOH, WOH, HYKAMA,
M30TOMbl, PAagMOAKTUBHOCTb, MOJIEKYNA, 3/IEKTPUYECKUN 3apAja, BELWECTBO, TESO,
06bEM, arperaTHoe COCTOsIHME BELWECTBa, ras, pM3nyeckne BennYmHbl, eaUHULbI
N3MepeHunsa, KOCMOC, NnaHeTbl, 38€3abl, ConHue.

Buonorua: poTtocuHTEs, AbiXxaHMe, buocdepa.

leorpadua: atmocdepa, ruapochepa, MUHepanbl, FOpPHble MNOPOAbI,
nosaesHble UCKONaemble, TONJINBO, BOAHbIE pPecypchl.

9 K/1ACC

Bew,ecrBo U XMMHUUYECKAA peaKkuusa

MNepunogmyeckmn 3akoH. Mepuoanyeckana cMCTEMA XMMUYECKUX 3/IEMEHTOB
A. N. MeHpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTU B MU3MEHEHUM CBOMCTB
XMMUYECKMUX 3S/1EMEHTOB MepPBbIX TPEX NepuoaoB, KaauA, Kanbuua U UX
COeAMHEHUN B COOTBETCTBMW C MOJIOXKEHUEM 31emMeHToB B [lepuognyeckomn
CUCTEME U CTPOEHMEM MUX aTOMOB.

CTpoeHne BelwecTBa: BWUAbl XMMUYECKOM CBA3U. TUMbl KPUCTaNNANYECKUX
pPeLweéToK, 3aBUCMMOCTb CBOMCTB BeLLEeCTBa OT TUMa KPUCTA/I/IMYECKON PELLETKU U
BUAA XMMUYECKOMN CBA3MU.

Knaccnomkauma m HOMEHKNaTypa HEeOopraHM4YecKkux BewecTB. XMMUYecKue
CBOMCTBa BELLECTB, OTHOCALUMXCA K Pas3/IMYHbIM KjaccamM HeopraHUYecKmnx
COeQUHEHUN, TeHEeTUYEeCKan CBA3b HEOPraHUYECKNX BELLLECTB.

KnaccuduKauma XumMmUYeCcKnx peakumin No pas/iiyHbiM NpusHakam (no umcny
M COCTaBY YYacTBYWOLIMX B peakumu Bewects, No TennoBomy 3PpdekTy, no
M3MEHEHUIO CTeNEeHEN OKUCNEHUS XMMUYECKUX IN1eMEHTOB, N0 0bpaTMMoCTH, Mo
YYaCTUIO KaTa/in3aTopa). DK30- U IHA0TEPMUYECKNE PeaKUMN, TEPMOXMMUYECKNE
YPaBHEHMUA.



MOHATME O CKOPOCTU XMMUYECKoM peakuuu. MNoHATMe 06 obpaTUMbIX U
HeobpaTUMbIX XMMUYECKMX peaKkumsax. NMoHATME O FOMOreHHbIX U reTeporeHHbIX
peakumax. MoHaTUe o KaTanuse. [oHATUE O XMMMUUYECKOM paBHOBecun. PakTopbl,
BAUAIOLWLME HA CKOPOCTb XMMUYECKOM pPeaKkuMm U MNONOXKEHME XMMUYECKOTro

paBHOBeCUS.
OKUCNTENbHO-BOCCTAHOBUTE/IbHbIE  PeaKUWUK,  3/IEKTPOHHbIM  HanaHc
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHOM peakumn.  CocTaB/ieHUE  ypaBHEHWUM

OKUCNNTENbHO--BOCCTAHOBUTE/IbHbLIX  PEaKkUuMii C  WUCNONb30BaHMEM METoAa
3/1eKTPOHHOro HbanaHca.

Teopwusa aNEKTPONUTUYECKOM AMCCOUMaLNU. DNEKTPOINTLI U HEINEKTPOIUTBI.
KaTMoHbl, aHMOHbI. MexaHn3m guccoumaumnm BeLLeCTB C Pas/IMYHbIMKU BUAAMM
XMmuyeckom ceasun. CteneHb gmuccoumaunmn. CunbHble U cabble 3N1eKTPONUTDI.

Peakumn MOHHOro obmeHa. YcnoBua NnpoTekaHMs peakLunii MOHHOro obmeHa,
MONHbIE W COKPALWEHHbIE WOHHble YypaBHeHMA peakuuit. CBOMCTBA KUCANOT,
OCHOBaHWM W CONEen B CBeTe MNpeAcTaBNeHUM 06 31eKTPOAUTUYECKOMN
auccoumaunmn. KayectBeHHble peakuum Ha UOHbI. MoHATUE O TMAPOSIN3E CONEN.

XumuyecKuli akcnepumeHm:

O03HaKOM/JIEHNE C MOAENAMU KPUCTA/IZIMYECKUX PELIETOK HeopraHUYyecKux
BELWECTB — MeTa/N/ioB U HemeTannoB (rpaduta M anmasa), C/IOXKHbIX BeLLecTB
(xnopuaa HaTpua), nccnegoBaHMe 3aBUCUMOCTU CKOPOCTU XMMUYECKOM peakumm
OT BO3AENCTBMA pPa3IMUHbIX GAKTOPOB, UCCAeAO0BaHWE 3N1EeKTPONPOBOAHOCTU
PacTBOpPOB BeLLECTB, Mpolecca AUCCOoUMALMU  KUCNOT, LENoYeld U conem
(BO3MOXKHO MCNoONb30OBaHWME BUAEO MaTepuanoB), NpPOBEAEHME OnNbITOB,
UNNIOCTPUPYIOWMX  MPU3HAKM  MPOTEKaHUA  peakuuih  MOHHOro  obmeHa
(obpasoBaHue ocafKa, BblaeneHue rasa, obpa3oBaHMe BOAbl), OMbITOB,
UNNOCTPUPYIOWMX  MPUMEPbI  OKUC/IUTE/IbHO-BOCCTAHOBUTENbHbIX  peakuui
(ropeHue, peakunmn pasnoxKeHus, coeMHEHNA), pacno3HaBaHNEe HEOPraHMYECKNX
BEWECTB C TMOMOLLbO KA4YeCTBEHHbIX pPeakuMhm Ha WOHbI, pelleHue
3KCNepUMEHTaNbHbIX 3a4au.

HemeTtannbl U nx coeguHeHun

Obuwana xapakTepucTuka ranoreHoB. OcobeHHOCTM CTPOEeHUA aTOMOB,
XapaKTepHble cTeneHun okucnenua. CtpoeHne u dpusmMyeckne cCBOMCTBA NPOCTbIX
BEWEeCTB — TraJioreHoB. XMMWYECKMe CBOMCTBA Ha nNpumepe xjaopa
(B3anmopeiictBne ¢ MeTannamum, HemeTan/lamu, LienodYamu). Xsoposoaopos.
ConsHaa KUCNOTa, XMMUYECKME CBOICTBA, NOJyYeHWe, npumeHeHue. [elicteue
X/lopa M XN0POBOAOPOAA HAa OpPraHU3M 4YenoBeKa. BaHeuwwue xnopuapl U uUX
HaXoXAeHune B Npupoae.



Obuwas xapaktepuctnuka anemeHtoB VIA-rpynnbl. OcCO6EHHOCTU CTPOEHUA
aTOMOB, XapaKTepHble cTeneHun okucneHua. CTpoeHne u GU3MYecKne CBOWCTBA
NPOCTbIX BELLECTB — KUCA0OPOAA U cepbl. ANNIOTPONHbIE MogMPUKaLMM KNCAopoaa
n cepbl. XMMnYeckme cBomnctea cepbl. CepoBoaopos, CTpoeHune, dpusnveckme u
XMMMUYeckme cBoncTBa. OKcMAbl cepbl KaK NpeacTaBUTENM KUCAOTHBIX OKCUAOB.
CepHas Kucnota, @u3MYeckMe U XMMUYECKMe cBOMcTBa (obuwme  Kak
npeacTaBUTENA Kaacca KUCAOT WM cneumduyeckue). XMMMUYECcKMe peaKkuuu,
Nexawme B OCHOBE MPOMbIWAEHHOro cnocoba NOnyYeHMA CEPHOM KUCAOTHI.
MpmeHeHMe cepHOoM KUCNOTbl. CONMM CeEPHOMN KUCNOTbI, KAYECTBEHHAA peaKkuua Ha
cynbdaT-moH. HaxoxaeHue cepbl U eé coeanHEHU B npupoge. XMmuyeckoe
3arpsA3HEeHME OKpYrKalolwen cpedbl COeAUHEHUAMM cepbl (KUCNOTHble A0XAM,
3arpasHeHue Bo3ayxa U BOAOEMOB), CNOCO6bI ero NpeaoTBpaLLEHUS.

Obuwan xapaKrepuctuka snemeHtoB VA-rpynnbl. OcobeHHOCTM CTpOeHwUA
aTOMOB, XapaKTepHble CTeNeHU OKMUCNeHUA. A30T, paCnpoCTPaHEeHME B NpPUpPoAe,
bn3nYecKMe N Xummyeckne cBoncTea. Kpyrosopot a3oTa B npupoae. AMMUAK, ero
dn3nyeckmMe M XMMHUYECKMEe CBOMCTBA, MNOJyYeHUEe U npumeHeHue. Conu
aMMOHUSA, UX PU3NYECKNEe U XMMUYECKME CBOMCTBA, NpuMeHeHne. KauecTBeHHas
peakumMa Ha MOHbl aMMOHMA. A30THaAA KUCNOTA, €€ nosaydeHue, Ppusnyeckme wu
XMMUYecKne cBoicTBa (obwme Kak npeacTaBuTena Knacca KUCIOT M
cneumduyeckmne). Mcnonb3oBaHne HUTPATOB WM COMEN aMMOHUA B KayecTse
MUHEPANbHbIX YyA0OPEHU. XMMMYECKOe 3arpsA3HEHME OKpYyXKalwen cpeabl
coeaMHEeHMAMM a30Ta (KUCNOTHble [0XKAM, 3arpA3HeHWe BO3AyXa, MNO4YBbl W
BogoémoB). Pocdop, annoTponHble moaudpuKkauum docdopa, Pusnveckue wu
XMmunyeckume cesomnctea. Okeng pocdopa (V) n pocdopHaa Knucnota, pusmnyeckue u
XMMMWYECKME CBOMCTBA, NonyyeHue. Mcnonb3oBaHue ¢ochatoB B KayecTse
MWHEpPanbHbIX Y406 peHn.

Obuwan xapaktepuctuka asnemeHtoB IVA-rpynnbl. OCO6EHHOCTU CTPOEHMUA
aTOMOB, XapaKTepHble  CTEMeHW  OKUCNeHua.  Yrnepon,  anNoTpPoOnHbie
MmoauduKaunm, pacnpocTpaHeHne B npupose, PU3MYECKMEe U  XUMUYECKUe
csoncTtBa. Agcopbumsa. KpyrosopoTt yrnepoaa B npupoge. OKkcmabl yrnepoaa, ux
dn3nyeckMe U XMMMUYECKME CBOWMCTBA, AEWCTBME HA XKMBble OPraHU3mbl,
noslyyeHne uU NpUMeHeHue. DKONIoTMYeckne nNpobaembl, CBA3AHHbIE C OKCUAOM
yrnepoga (IV), rmnotesa rnobanbHOro noTenneHuAa KaMmaTa, MapHUKOBbLIN
adPeKT. YronbHaa KMCNoTa MU eé conun, nx GUsnyYeckme n XMMmUYeckme CBOMCTBA,
nosyyeHne W npumeHeHue. KauyecTBeHHaa peakuuAa Ha KapboHAT-MOHbI.
Ncnonb3oBaHMe KapboHaToB B ObiTy, MeguLUMHE, NMPOMbILIEHHOCTM U CENbCKOM
XO3AMCTBE.



MepBOHaYabHble MOHATMA 06 OPraHMYECKMX BeLLeCTBaX Kak O CoeAUHEHMSAX
yrnepoga (MeTaH, 3TaH, 3TUAEH, aLeTUNEH, 3TAHON, IMULLEPUH, YKCYCHAA KUCIOTA).
MpupogHble WCTOYHWUKM YyrneBoAopoaoB (yronb, NPUPOAHbIA ras, HedTb),
NPOAYKTbl UX nepepaboTKm (6eH3MH), nx ponb B ObITY M MPOMbILIEHHOCTM.
MoHATHE 0 BUONOrMYECKM BaXKHbIX BELWECTBAX: Xupax, benkax, yrnesogax — n nx
PO/IM B KM3HW 4esioBeKa. MaTtepmanbHoe €eAMHCTBO OpPraHUYEeCKUx U
HEeopraHNMYeCcKUX CoegMHEHUN.

KpemHuii, ero <¢usnmyeckme U XMMUYECKUE CBOMCTBA, MNONYyYEHUE U
npumeHeHue. CoeaMHeHUA KpeMHMA B npupoge. Obwue npeacrasneHns ob
okcnge kpemuua (IV) n kpemHuesoit Kucnote. CMAMKaTbI, UX MUCMNO/b30BaHUE B
6bITY, B NPOMbIL/IEHHOCTU. BaXKHeNLW e CTPOUTENIbHbIE MAaTepuasibl: KepamMuKa,
CTEKN0, UeMeHT, 6eToH, Kene3obeToH. Mpobaembl 6e30MacHOro MCNo/Ib30BaHUA
CTPOUTENbHbIX MaTepPManoB B NOBCEAHEBHOM KU3HW.

XumuyecKuli akcnepumeHm:

n3yyeHne obpasLoB HEOPraHMYECKMX BELLECTB, CBOMCTB CONAHOM KUCNOTHI,
NpoBeAeHMEe Ka4yeCTBEHHbIX peakuMin Ha XN0pnua-UoHbI U HabatoaeHMe NPU3HAKOoB
MX MPOTEKAHMA, ONbITbl, OTpaxawwme ¢U3NYECKMEe N XMMUYECKMEe CBOWMCTBA
raJoreHoB M WX COeAMHEHU (BO3MOXHO WCMONb30BaHME BUAEOMATEPMANoB),
O3HaKomseHne ¢ obpa3uamu xnopuaoB (ranoreHnaoB), O3HAKOMIEHME C
obpasuammn cepbl M €€ coeaAMHEHMAMM  (BO3MOXKHO  MCMOJib30BaHWE
BMAEOMaTepuanos), HabaogeHne npouecca obyrnnMBaHMA caxapa nog AencTBuem
KOHUEHTPUPOBAHHON CEPHOM KUCNOTbI, M3y4yeHne XMMUYECKUX CBOMCTB
pa3baB/feHHOM CEPHOM KWUCNOTbl, MNPOBEAEHME KAYeCTBEHHOM peakuMn Ha
cynbdat-uoH M HabnwogeHne npu3Haka €€ npPoTeKaHWs, O3HAaKOMJIEHWEe C
dusnyeckMmmn cBomMcTBaMM asoTa, ¢pocdopa M UX CcoeaUHEHUN (BO3MOMKHO
MCNONb30BaHME BuaeomaTepuanos), obpasuamm as30THbIX U PochOpPHbIX
yaobpeHun, nonyyeHwe, cobupaHue, pacno3HaBaHWE W U3y4YeHUe CBOWUCTB
aMMMaKa, NPOBeAEHNE KAUECTBEHHbIX PeakuMil Ha MOH aMMOHKUA U GochaT-MOH U
n3yyeHne NPU3HAKOB MX MNPOTEKAHWA, B3aMMOLEMNCTBME KOHLUEHTPUPOBAHHOM
a30THOW KWUCNOTbl C Meablo (BO3MOXHO WMCNONb30BaHME BMAEOMATEPUANOB),
n3ydeHMe MoAeNen KPUCTANIMYECKUX PELETOK anmasa, rpaduta, ¢ynnepeHa,
O3HaKOM/JIeHMe €  npoueccom  agcopbuum  pPacTBOPEHHbIX  BELLECTB
aKTUBMPOBAHHbLIM YI/IEM U YCTPOMCTBOM MPOTUBOrasa, nonayyveHume, cobmpanue,
pacno3HaBaHME W U3y4eHMe CBOMCTB YINEKUCNOrO ras3a, NpoBeaeHUe
KAQYeCTBEHHbIX peaKkunii Ha KapboHaT U CUANKAT-MOHbI U U3yYEeHUE NMPU3HAKOB MX
NPOTEKAHWUA, O3HAKOMJIEHME C NPOAYKUMEN CUAMKATHOM MNPOMbILIEHHOCTH,



pelleHne 3KCNepuMeHTasibHbIX 33434 No Teme «BakHeWlwune HemeTansbl U KX
coeaUHEHUAR.

MeTtannbl U nx coeguHeHUnA

Obwan xapakTePUCTUKA XMMUYECKUX INEMEHTOB — META/IZIOB HAa OCHOBAHMM
MX NONOXKeHnsa B [lepnoanyeckon cucteme XMMHUYECKUX 3nemeHtoB [. WU.
MeHaeneeBa un ctpoeHua atomoB. CTpoeHne meTannos. MeTannnyeckan ceasb U
METaN/INYEeCKana  KPUCTA/ZIMYECKAA  PeléTKa.  DNEeKTPOXMMUYECKUM  pag,
HanpAXeHUNn meTannos. Prsnyeckme n xmummnyeckne cBomcTea metannos. Obwme
cnocobbl nonyvyeHnAa meTannoB. [MOHATME O KOPPO3MM METAN/IOB, OCHOBHbIE
cnocobbl 3awmTbl MX OT Koppo3umu. CnnasBbl (CTanb, YyryH, AHOPaNOMUHUNA,
6poH3a) M Ux NnpumeHeHMe B BbITYy M NPOMbILLIEHHOCTMU.

LLlenoyHble meTannbl: NONOXKeHMe B [lepnoanyeckon cucteme XMMUYECKMX
anemeHToB [. N. MeHaeneeBa, CTPOEHME UX aTOMOB, HaXOXAEHME B NPUPOAE.
dusnyeckme n XMMMYeckme CBOMCTBA (Ha Npumepe HaTpuA U Kanua). OKcuabl u
TMAPOKCUAbI HATpMa M KanuA. [pMMeHeHMe LWEeNoYHbIX MEeTaNIoB UM UX
coeauHEeHUN.

LlenoyHosemenbHble MeTasbl MArHUMA U KanbUMW: MONOXKEHUE B
MNepuoanyeckom cncteme xmmuyeckmx anementos . M. MeHgeneesa, CTpoeHue
MX aTOMOB, Haxo)aeHue B npupoge. duMYECKMe M XMMUYECKME CBOWCTBA
MarHua n Kanbumsa. BaxkHenwmne coeanHEHNA Kanbuma (OKCua, rmapokcua, conm).
HEcTKoCTb BOAbl U cnocobbl e€ yCTpaHeHus.

ANOMUHWUIA:  nonoxeHne B [lepuognyeckon CUCTEME  XMMMUYECKUX
anemeHToB [. WN. MeHpeneeBa, CTpOeHMe aTOMA, HaxOXAeHWe B npupoge.
dunsnyeckme U XMMMYECKne CBOMCTBA atoMUHUA. AMPOTEpPHbIE CBOMCTBA OKCUAA
N TMAPOKCUAA aNOMUHUA.

*Keneso: nonoxeHue B llepnoanyeckon cucteme XMMMYECKUX anemeHTos /.
N. MeHpgeneeBa, CTpOeHME aToOMa, HaxoxaeHue B npupoge. Pusmnyeckme m
XMMUYECKMe CBOMCTBa Kenesa. OKcuabl, rmapokcmabl u conmn xenesa (II) wm
»ene3a (lll), nx cocrtas, CBOMCTBA U NONYYEHMUE.

XumuyecKuli akcnepumeHm:

O3HaKomneHne ¢ obpasuamum MeTannoB W CNAaBoOB, MX GU3NYECKMMMU
CBOWCTBAMMW, M3y4eHWe pPe3ynbTaToB  KOPPO3UM  MeTannoB  (BO3MOXKHO
MCNO/Ib30BaHME BMAEOMaTeEPUanoB), OCoObeHHOCTEN B3aMMOJENCTBUA OKCMAA
KaNbUMA W HATpMAa C BOAOW (BO3MOXKHO WMCNO/b30BaHME BWAEOMATEPMANOB),
nccnefoBaHMe CBOMCTB XKECTKOW BOAbI, MPOLECCA TOPEHUA Kenesa B Kucaopoae
(BO3MOXHO MCNONb30BaHME BUAEOMATEPWMANIOB), MNPU3HAKOB MNPOTEKAHMUA
KQYeCTBEHHbIX PeaKuMM Ha MOHbI: MarHus, KaabUuA, aIloOMUHUA, UMHKa, Xene3a



(1) v xene3za ( Ill), meau (ll), HabnoAEHME M ONMCaHWE NPOLLECCOB OKPaLUMBAHMUA
NAaMeHNU WOHAMM HaTpuA, Kanms U Kanbuma (BO3MOXHO MCNONb30BaHUE
BMAEOMATEPUANOB), MUccnedoBaHMe  amMOTepHbIX  CBOMCTB  MAPOKCMAA
aNIlOMUHUA U TMAPOKCUAA LIMHKA, pelleHne 3KCNepuMeHTaNbHbIX 33434 No Teme
«BaxkHenwmne meTtanbl U UX COEANHEHUAY.

Xumua 1 okpyKatouian cpega

BewiectBa ® maTepuanbl B NOBCEAHEBHOM XM3HW 4YenoBeka. besonacHoe
MCNO/Ib30BaHME BELLECTB U XMMUYECKUX peakuuit B ObiTy. MNepBaa nomoub npwu
XMMUYECKUX OXKOrax U OTpaBAEHUAX.

XvmunuyecKkoe 3arpssHeEHWE OKpyKatolen cpeapl (NpeaenbHas gonyctumas
KOHUeHTpauus Beuwlects, ganee — NAK). Ponb XMMumn B peLleHnmn 3K00rMYecKmx
npobnem.

XumuuecKulii 3KcnepumeHm:

n3yyeHme obpasyoB maTepmnanos (CTEKNO, CNAaBbl METAaNN0B, MONUMEpPHbIE
maTtepuanbi).

MexcnpedmemHeolie ceasu

Peanusauua mexnpegmeTHbIX CBA3EN MPU M3YYEeHUU XMMUKM B 9 Knacce
OCYyLLECTBNAETCA Yepe3 WCNOoNb30BaHME KaK o0bOWKUX ecTecTBEHHO-Hay4YHbIX
NOHATUMN, TaK N NOHATUMN, ABNAIOLMXCA CUCTEMHBIMU ONA OTAE/IbHbIX NPeaMeTOB
€CTeCTBEHHO--HAY4YHOTO UMKAa.

Obuwmne ecTecTBEHHO-Hay4YHble MOHATMA: Hay4yHbIA aKT, rMNoTes3a, 3aKOH,
TeopuaA, aHanu3, CUHTe3, KaaccuduKkauma, nepuoauyHocTb, HabnogeHue,
3KCMEPUMEHT, MOAE/NINPOBaHNE, U3MeEPEHUE, MOAE/b, ABNEHME, MAPHMKOBbIN
apdeKT, TeEXHOI0rMA, MaTepuanbl.

®du3nKa: maTepus, aTOM, 3/IEKTPOH, MPOTOH, HEWUTPOH, WMOH, HYKAUA,
M30TOMbl, PAaSMOAKTUBHOCTb, MOJIEKYNA, INEKTPUYECKUIN 3apAn, MNPOBOLHMKM,
NONYNPOBOAHUKN, ANINEKTPUKKU, (OTO3/IEMEHT, BELWECTBO, TeNno, O0bOBbEM,
arperatHoe COCTOAAHME BEL,ECTBa, ras, pacTBop, PacTBOPUMOCTb,
KPUCTaN/IMYeCKas peléTKka, CcnaaBbl, ¢U3MYECKMEe BEAUYUHDbI, eANHULDI
N3MepPEHUNA, KOCMUYECKOE NPOCTPAHCTBO, N1aHeTbl, 38€3abl, ConHue.

buonorua: ¢otocuHTes, AbixaHWe, BUochepa, aKOCUCTEMA, MUHEpPAbHblE
yO06peHns, MMKPO31EMEHTbI, MAaKPO3/1eMEHTbI, MUTATE/IbHbIE BELLECTBA.

leorpadpuma: aTmocdepa, rugpocdepa, MUHEPaabl, FOPHbIE MNOPOAbI,
nosiesHble UCKonaemble, TOMNIMBO, BOAHbIE pecypchbl.



NMNAHUPYEMDIE PE3YJ/IbTATbl OCBOEHUA MPOrPAMMbI MO XUMUUN HA
YPOBHE OCHOBHOTI'O OBLLIEFO O6PA3OBAHUA

JIMYHOCTHDIE PE3Y/IbTATDI

JINYHOCTHbIe pe3ynbTaTbl OCBOEHMA MNPOrpaMmbl OCHOBHOro 0buiero
obpa3oBaHMA pocTUraloTca B xoge obyvyeHMs XMMuKM B eauHCTBE y4vyebHON u
BOCMUTATENIbHOM AEeATE/IbHOCTM B COOTBETCTBMU C TPAANLMOHHBIMU POCCUACKMMU
COLMOKY/IbTYPHbIMM U AYXOBHO-HPABCTBEHHbIMU LLEHHOCTAMW, MNPUHATBIMU B
obuwectee npaBuaamm M HOPMaMKM MNOBEAEHMA M CNOCOGCTBYIOT MnpoLeccam
CaMOMNO3HaHWUA, CaMOpPa3BUTUA N cOLMaNN3aLMN 0OYyYarOLLMXCS.

JINYHOCTHbIE pe3ynbTaTbl OTPa*katoT  FOTOBHOCTb  Oby4atowwmxca
PYKOBOACTBOBATbCA CUCTEMOM  MO3UTUBHbLIX LLEHHOCTHbIX OpPMEHTaUUin U
paclWwmpeHne onbiTa AeATe/IbHOCTU Ha €€ OCHOBE, B TOM YUCNE B YaCTHU:

1) NnaTpUOTMUYECKOro BOCNUTAHUA:

LEHHOCTHOrO OTHOLUEHUA K OTeYEeCTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY
M HAyYHOMY Hacneauto, NMOHMMAHWUA 3HAYEHUS XMMMUYECKOM HAYKU B KU3HWU
coBpemMeHHOro obuiecTsa, cnocobHOCTM BNaAeTb AOCTOBEPHOM MHPOPMaUUen o
nepeaoBbIX AOCTUMKEHUAX U OTKPbITUAX MWUPOBOM W OTEYECTBEHHON XUMUM,
3aMHTEepPEeCOBAHHOCTM B HAay4HbIX 3HAHMAX 06 ycTponcTBe Mupa M 0bLLecTBa;

2) rpa)kpaHCKOro BOCNUTAHMUA:

npeacTaBNEHUA O COUMaNbHbIX HOPMAx W NpaBMAaX MEXINYHOCTHbIX
OTHOLUEHWUI B KO/IIEKTUBE, KOMMYHUKATUBHON KOMMNETEHTHOCTM B ObLLECTBEHHO
nonesHom, Yy4ebHO-UCCNeLOBATENbCKOM, TBOPYECKOM UM Apyrux  BuAax
AEeATeNIbHOCTN, FTOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOM AeATeNbHOCTU Npwu
BbINONHEHUN y4yebHbIX, MNO3HABATENbHbIX 334a4y, BbINOJHEHUN XUMMUYECKUX
3KCMEPUMEHTOB, co34aHun y4ebHbIX NPOEKTOB, CTpemneHun K
B3aMMOMNOHMMaHMIO N B3aMMOMNOMOLLM B Npouecce 3Toi y4ebHoM AeaTenbHOCTH,
rOTOBHOCTW OLLEHMBATb CBOE NOBEAEHME M NOCTYNKN CBOMX TOBAPULLEN C NO3ULUM
HPABCTBEHHbIX U NPABOBbIX HOPM C Y4ETOM OCO3HAHMA NOCNEACTBUIA NOCTYMNKOB;

3) LEHHOCTM HAaY4YHOrO NO3HAHUA:

MWPOBO33pEHYECKME MPEeACTABNEHNSA O BELLECTBE U XMMMUYECKOM peakuumu,
COOTBETCTBYHOLLME COBPEMEHHOMY YPOBHIO Pa3BUTMA HaAyKM W COCTaBAAOLLMNE
OCHOBY A8 NOHMMaHMSA CYLLHOCTU Hay4yHOM KapTWMHbLI MUpa, NpeactaBneHma ob
OCHOBHbIX 3aKOHOMEPHOCTAX pPa3BUTMA NPUPOAbI, B3aMMOCBA3AX YesI0BEKa C
NPUPOAHOM Cpesion, O POIN XMMUU B MO3HAHUKN 3TUX 3aKOHOMEPHOCTEN;

No3HaBaTe/IbHble MOTUBbI, HaMpPaB/IeHHble Ha NOJlyYeHWE HOBbIX 3HAHWUI NO
XMMUKN, Heobxoaumble ana obbsAcCHeHUA HabnogaemMbiX NPOLECCOB M ABNEHUN,



NO3HaBaTeNbHOM, MHPOPMALMOHHOM M YUTATENbCKOM KynbTypbl, B TOM 4uCne
HaBbIKOB CaMOCTOATE/IbHOW paboTbl € y4yebHbIMM TEKCTamMW, CAPaBOYHOWM
INTEePaTypon, AOCTYMHbIMW TEXHUYECKMMWU CpeacTBaMM  MHGOOPMALLMOHHbIX
TEXHOJIOTUI;

MHTEepec K 0Oy4yeHMIO M NO3HaHUI, NtHO03HATENbHOCTb, FOTOBHOCTb WU
cnocobHocTb K  camoobpa3oBaHMIO, MNPOEKTHOM U  UCCNeaoBaTeNIbCKOM
AEeATeNbHOCTU, K 0CO3HAaHHOMY BbIOOPY HANPaBAEHHOCTM U YPOBHA 0by4YeHuA B
AasibHenLem;

4) popmunpoBaHUA KyNbTypbl 340POBbA:

OCO3HaHME LEHHOCTU M3HW, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3[10pOBb0, YCTAaHOBKM Ha 340p0OBbIN 06pa3 KM3HWU, OCO3HAHME MOCNEACTBUA U
HenpuATMe BpeaHbIX NPUBbIYEK (ynoTpebneHna ankorons, HAPKOTUKOB, KypeHus),
Heobxogmmoctn cobnawgeHna npasun bHesonacHoctM npu  obpaweHun ¢
XMMUYECKMMM BELLLECTBAMMU B ObITY M peanbHOM XKU3HW;

5) TpyAoBOro BOCNUTaHUA:

MHTEpPEC K NPaKTUYECKOMY U3y4yeHUto npodeccmin U Tpyaa pasIMYHOro poaa,
yBaXeHune K Tpyay M pe3ynbTaTam TPyAOBOM AeATe/NbHOCTM, B TOM YUCAe Ha
OCHOBE MNpPUMEHEeHMA NpeAMETHbIX 3HAaHWMA N0 XMMWMK, OCO3HaHHbLIN BbIGOP
NHANBUAYANbHOM TPAEKTOPMM NPOAOIKEHNA 06pa3oBaHUA C Y4ETOM NNYHOCTHbIX
MHTEPEeCcoB M CNOCOBHOCTM K XMMUU, OOLLECTBEHHbIX MHTEPECOB U NOTpebHOCTEN,
ycnewHow npodpeccMoHaNbHOW AeATENbHOCTU U Pa3BUTMUA HEOOBXOAUMbIX YMEHUMN,
rOTOBHOCTb a4anTMPOBaTbCA B NpodeccnoHanbHoM cpeae;

6) aKoNOrMyecKoro BOCNUTAHUA:

9KONIOMMYeckn uenecoobpasHoe OTHOLWIEHWE K MNPUPoAEe KaK MCTOYHUKY
¥KM3HW Ha 3emM/e, OCHOBE eé CyLLLeCTBOBAHUA, MOHMMaHME LLeHHOCTM 340P0BOroO U
6e3onacHoro o6pas3a XM3HW, OTBETCTBEHHOE OTHOLWEHNEe K CcOobCTBEHHOMY
dn3nYecKkomy M MNCUXMYECKOMY 340POBbIO, OCO3HAHWE LLEHHOCTU cobnoaeHus
npasun 6e3onacHoro noBeaeHMAa nNpu paboTe C BeLLeCTBAMW, a TaKkKe B
CUTYaUMAX, YIPOXKAIOLLNX 340P0BbI0 U }KU3HU N0AEN;

CNOCOBHOCTU NPUMEHATb 3HAHUA, NOJYyYaeMble NPU U3YYEHUU XUMUKU, ONA
peleHna 3agay, CBA3AHHbLIX C OKPYyrKaloWen npupogHoM cpegon, anA
NOBbILEHUA YPOBHA 3KOJIOTMYECKOM Ky/AbTypbl, 0CO3HaHMA rnobanbHOro
XapaKTepa 3K0N0rnyeckmx npobnem mn nytem ux peleHna nocpeacTsBoMm MeToa0B
XMMWU, IKOJIOTMYECKOFO MbILWIEHUA, YMEHMA PYKOBOACTBOBATbCA WM B
NO3HABATENbHOM, KOMMYHUKATUBHOM U COLMANbHOMN NPAKTUKE.

METANPEOMETHDIE PE3Y/IbTATbI



B coctaBe meTanpegMeTHbIX pe3y/nbTaTOB BblAENAIT 3HAYUMMble ANS
dbopmMnpoBaHNA MMUPOBO33pPeHUs ObOLLEHayyHble MOHATMA (3aKOH, Teopwus,
NPUHUMN, rmnoTesa, $akT, cucTema, NPoLEecc, SKCNEPUMEHT U Apyroe.), KoTopbie
MCNONb3YHOTCA B €CTECTBEHHO-HAy4HbIX y4ebHbIX npegmeTax M Mo3BONAIOT Ha
OCHOBE 3HaHWI 13 3TUX NpeameToB GOpPMUPOBaTb NPEACTABNEHME O LENOCTHOM
Hay4YHOM KapTMHE MUPA, U YHUBEpPCa/bHble y4ebHble AeicTBUA (NO3HaBaTe/bHbIE,
KOMMYHWKaTUBHbIE, PErynaTuBHble), KoTopble obecneuymBaloT GpopmMUpoBaHMeE
FOTOBHOCTM K CAaMOCTOSATE/IbHOMY M/IaHUPOBAHMIO U OCYLLECTBAEHUIO Yy4YebHoM
AeATeNbHOCTH.

Mo3HaBaTenbHble YHUBEPCa/IbHble yYebHble AeicTBuUA

basoBble nornyecKkue AencTema:

YMEHUA MCMNONb30BaTb MNPUEMBbI NIOTMYECKOro MbILWJIEHMA MPU OCBOEHWUU
3HAHWI: PACKPbIBATb CMbIC/T XMMUYECKUX MOHATUIA (BbIAENATb UX XapaKTepHbIe
NPWU3HaKW, YCTaHaBAMBATb B3aMMOCBA3b C APYTMMWU MOHATUAMM), UCMOMb30BaTb
NOHATUA ANA 06bACHEHMA OTAEbHbIX GaKTOB U ABNEHUN, BbIbBUPaTb OCHOBAHMA U
KpUTEPUU ANA KNacCUdMKaLMM XMMUUYECKUX BELLECTB U XUMMUYECKUX PeaKkuuii,
YyCTaHaB/NMBaATb MPUYMHHO-CNEACTBEHHbIE CBA3M MeXAy OObeKTaMu U3y4YeHUs,
CTPOUTb /IOTMYECKNE paCCyKAeHMA (MHOYKTUBHbIE, AeAYKTUBHbIE, MO aHaNormu),
AenaTtb BbIBOAbI U 3aKNHOUYEHMUS;

yMeHMe MPUMEHATb B Mpouecce MOo3HaHMA MOHATUA (NpeaMeTHble W
MeTanpeameTHble), CMMBOJINYECKME (3HaKOBble) MOAENWN, WCMNOJib3yemble B
XMMUK, Npeobpas3oBbiBaTb LWWPOKO MPUMEHAEMbIE B XUMUW MOAE/NbHblE
NpeAcTaBAEHUA — XMMUYECKUIN 3HAK (CMMBO 31EMEHTA), XMMUYecKas dopmyna u
YPaBHEHNE XMMWYECKOW peakuuu — npu peleHur y4yebHO-No3HaBaTeNbHbIX
3a/1a4, C YY4ETOM 3TUX MOZENbHbIX NPEACTaBNEeHUI BbIABAATb M XapaKTepmn3oBaTb
CYLLECTBEHHble MPU3HAKN M3y4aeMblX OOBEKTOB — XMMWUYECKMX BELLECTB U
XMMUUYECKUX  pPeakuui, BbiABNATbL 0OLWME  3aKOHOMEPHOCTM, MPUYUHHO-
cnencTBeHHbIe CBA3N M MPOTUBOPEUMA B M3yYaeMblIX NPOoLEccax U ABAEHUAX.

basoBble uccnepoBaTelbCckue AencTBuUA:

YMeHWe MCNo/b30BaTb MOCTaB/AEHHble BOMPOCbI B KayecTBe WMHCTPYMEHTA
NMO3HAHWUA, a TaKXKe B KayecTBe OCHOBbl AnA GOPMMPOBAHUS TUMOTE3bl NO
NnpoBepKe NPaBUAIbHOCTU BbICKa3blBAEMbIX CYXKAEHWN;

npuobpeTeHne onbiTa NO MNJAHUPOBAHUIO, OPraHU3auuM M NPOBELAEHUIO
YYEHMYECKMX ISKCNEPUMEHTOB, YyMeHMe HabnwgaTb 3a Xo4om npouecca,
CaMOoCTOATEeNbHO NPOrHO3MpPOBaTb €ro pesyibrat, popmMmyanposaTb 0606LWEHMA U
BbIBOAbI NO pe3y/ibTaTaM NpoBeAEHHOrO ONbITa, UCCIeA0BAHUSA, COCTABNATL OTYET
0 npoaenaHHom pabore.



Pabora c uHpopmaumei:

ymeHue BblbUpaTb, aHaAN3MPOBATb U MHTEPNPETUPOBATbL MHPOPMaLMIO
pPa3NnYHbIX BUAO0B M GOPM NpeacTaBieHMA, NOy4aeMyto U3 PasHbIX MCTOYHUKOB
(HayyHo-nonynaApHaa AuTepaTypa XMMUYECKOrO COAEP)KaHWUA, CrNpaBOYHble
nocobun, pecypcbl MHTepHeTa), KPUTUYECKM OLEHMBATb MPOTMBOPEUUBYIO U
Hef0CTOBEPHYHO MHPOpMaUULD;

yMeHWe NPUMEHATb Pas/inyHble MeToabl M 3anpockl NpU Noucke n otbope
MHGOPMALMM U COOTBETCTBYHOLIMX AAHHbIX, HEOOXOAMMbIX ANA BbINOJIHEHUS
y4ebHbIX M NO3HaBaTe/bHbIX 33434 onpeAenéHHOro TmMna, npnobpeTeHne onbITa B
obnactm umcnonb3oBaHMA UHGOPMALNOHHO-KOMMYHMKATUBHbLIX  TEXHONOTUN,
oBnageHune Ky/bTypOon aKTUBHOIO MCMNOb30BaHUA Pa3/INYHbIX MOUCKOBbIX CUCTEM,
CaMOCTOATENbHO BbIOMPaTb ONTUMa/bHYO GopMy NpeacTaBAeHUA MHDOPMaLLUKN U
WNNIOCTPUPOBATL PellaemMble 334a4M HEC/NIOXKHbIMM CXeMaMu, AuarpaMmamu,
apyrmumm dopmamm rpadmkm U ux KOMbUHaumamu;

YyMeHMe WUCNoNb30BaTb W aHanAM3MpoBaTb B npouecce y4vyebHol m
nccnenoBaTeNbCKON AeATEeNbHOCTU MHPOPMALMIO O BAMAHUN NPOMBbILLNEHHOCTH,
CEeNbCKOro XO35INCTBA WM TPaHCMOPTa Ha COCTOSIHWME OKpYrKalowen NpUpoaHONM
cpeapbl.

KommyHMKaTUBHbIe YHUBepcanbHbie yuyebHble aeicTBus:

YyMeHUA 3agaBaTb Bonpocbl (B xoae Auanora v (Mam) Auckyccun) no
cywectsy obcyxkagaemoir  Tembl, GOpPMyAMpPOBATb  CBOW  MpPeAsIoXeHuA
OTHOCUTE/NIbHO BbIMOJ/JIHEHUA NPEeAN0OXKEeHHOM 3a4a4u;

YMEHUA  NpPeacTaBnATb  MOAyYeHHble  pe3y/bTaTbl  MO3HaBATE/IbHOM
OEATEeNIbHOCTM B YCTHbIX W MNUCbMEHHbIX TeKCTax; AenaTb npeseHTauumto
pe3yNbTaToOB BbIMNOJHEHUA XMMUYECKOTO 3KCnepumeHTa (nabopaTopHOro onbiTa,
NnabopaTopHoM paboTbl NO UCCNeL0BAHMIO CBOMCTB BeLECTB, y4ebHOro npoekTa);

yMeHUs y4yebHOro coTpyaHMYecTBa CO CBEPCTHUMKAMM B COBMECTHOWM
NO3HaBaTeNIbHOM M UCCNeAOoBaTENbCKON  AEATENbHOCTU  MNPU  pPeLleHuu
BO3HMKaOWMX npobnem Ha OCHOBe y4yéTa OOLIMX MHTEPECOB M COr/lacoBaHMA
no3muui (obcyXaeHna, oOMeH MHEHUSIMU, KMO3roBble LUTYPMbI», KOOPAMHALUMA
COBMECTHbIX AEWCTBUIM, onpeaesieHne KpuTepueB MO OLEHKe KayecTBa
BbIMNO/IHEHHOM paboTbl 1 gpyrue).

PerynatuBHble yHUBepcasbHble yuebHble gencrema:

YMeHWEe CaMOCTOATENIbHO onpeaensAtb Uenu AeATeNbHOCTWU, MaHMPOBaThb,
OCYLLECTBNATb, KOHTPOAMPOBATb M MPU HEOOXOAMMOCTU KOPPEKTUPOBATL CBOHO
AEeATeNbHOCTb, BbibMpaTh Hanbonee appeKTUBHbIE CNOCOOLI pelleHnsa y4ebHbIX U
MO3HaBaTE/NbHbIX 3343y, CaMOCTOATE/NIbHO COCTaBAATb WM KOPPEKTUPOBATb



NpPeasioXeHHbIN ANropuTmM AEeUCTBMA NPU  BbINOJIHEHMW 334aHUMA C YYETOM
MONYYEHUS HOBbIX 3HAaHWUI 00 M3ydyaemblx OOBEKTAX — BELLECTBAX W peaKkuuax,
OLLEHMBATb COOTBETCTBME MOJIYYEHHOrO pe3y/sibTaTa 3asABAEHHOM LeNnN, YMeHue
MCNO/Ib30BaTb MU aHA/IN3NPOBATb KOHTEKCTbI, Npeaaaraemblie B YC10BUM 3a4aHUMN.

NPEAMETHDbIE PE3Y/IbTATDI

B coctaBe npegmeTHbIX pe3yibTaTOB MO OCBOEHWUID 0b6A3aTEeNbHOrO
COAEep’KaHMA, YCTAHOBJIEHHOro AaHHOW ¢eaepanbHoON paboyert nporpammon,
BblAENAIOT: OCBOEHHble 0OYYalOWMMMUCA HAyYHble 3HAHUA, YMEHUS U Cnocobbl
nencTemn, cneumdudeckne ana  npegmetHonm obnactm  «Xumua», BuAbI
OEATENbHOCTM NO  MOJIYYEHMIO HOBOrMO  3HaHWA, €ro  WHTepnpeTauum,
npeobpa3oBaHMIO U MTPUMEHEHUIO B PA3/INYHbLIX Y4EOHbIX M HOBbIX CUTYaLUSX.

K KOoHUy 0by4yeHunA B 8 Knacce npegMmeTHble pe3ynbTaTbl HA 6a30BOM ypoOBHE

OONKHbI OTPaXKaTb CGOPMUPOBAHHOCTb Y 0OYYAOLLMXCA YMEHUN:

e PACKpbIBaTb CMbICT OCHOBHbIX XMMUYECKUX MOHATUIA: aTOM, MOJIEKYNA,
XMMUWYECKMN 3N1EMEHT, NPOCTOE BELLECTBO, CNOXKHOE BELLECTBO, CMeCb
(ogHOpOAHas u HeogHOpPOAHAA), BAJIEHTHOCTb, OTHOCUTE/IbHAA aTOMHas
N MONEKYNAPHAsA Macca, KONMYeCTBO BELLeCTBa, MO/b, MOASIPHAA Macca,
MaccoBaa A01A XMMWYECKOro 3/IeMeHTa B COeAUHEHWUU, MONAPHbIN
06bEM, OKCUA, KMCNOTa, OCHOBAHWE, COJb, 3NEKTPOOTPULLATENBHOCTD,
CTeNeHb OKMC/IEHUA, XMMMUYECKaA peakuma, Knaccmbukauma peakuuni:
peakuMn COeaMHEHUA, PEeaKUMM pPas3/iIoKEeHUA, pPeakuum 3aMeleHus,
peakuum obmeHa, 3K30- U IHAOTEPMUYECKUE PeaKkunmn, TenNoBon spdekT
peaKkuumn, A4PO aTOMa, 3/1IEKTPOHHbIN CNOM aToMa, aTOMHaa opbutans,
pagMyc aToma, XMMU4YecKas CBA3b, NOASAPHAA U HENONIAPHAA KOBANEHTHaA
CBA3b, MOHHAA CBA3b, MOH, KAaTWMOH, AHMOH, PACTBOP, MaACCoBaA A0AA
BelLecTBa (MPouUEeHTHaA KOHLLEHTPALMA) B pacTBOpE;

e WANIOCTPMPOBATb B3aMMOCBA3b OCHOBHbIX XMMMUYECKUX MOHATUM WU
NPUMEHATb 3TU NOHATMA NPU ONUCAHUN BELLECTB U UX NPEeBPaLLEHUN;

e MWCMNONb30BaTb XMMWUYECKYD CMMBOJIMKY ANA COCTaBneHna dopmyn
BELLECTB U YPAaBHEHUI XMMUYECKUX PeaKkumii;

e oOnpeaenATb BaI€HTHOCTb aTOMOB 3/IEMEHTOB B OMHAPHbIX COEAUHEHUSAX,
CTeneHb  OKUC/NEHMA  31eMeHTOB B OMHaApHbIX  COeAMHEHMUAX,
NPUHAONEXHOCTb BELWLECTB K OnpeaeNEHHOMY Knaccy COeAMHEHMA NOo
dopmynam, BMAO XMMWUYECKOM CBS3M (KOBaANEHTHAs W WOHHasA) B
HEeopraHN4YeCcKMUX CoOeANHEHUAX;

e pacKpbiBaTb cmbicn [lepuoguyeckoro 3akoHa [. W. MeHpeneesa:
AEMOHCTPUPOBATb MOHUMAHME MNEepUoaMYECKOM 3aBUCMMOCTU CBOMCTB



XMMUYECKMX INEMEHTOB OT UX NOJIOXKeHMA B lNepmoanyeckom cucteme,
3aKOHOB COXPAHEeHWMA MacCCbl BewecTB, NOCTOAHCTBA COCTaBa, aTOMHO--
MOJIEKYNAPHOTO y4YeHUA, 3aKoHa ABOragpo;

OonucbiBaTb W XapaKTepusoBaTb TabanuHyto ¢dopmy [lepnoanyeckon
CUCTEMbI  XMMMYECKUX 3/IEMEHTOB: pPas3/indatb MOHATUA  «Ir/1aBHaA
noarpynna (A-rpynna)» n «noboyHaa noarpynna (b-rpynna)», manbie u
6onbwKne nepuogbl, COOTHOCUTb OOO3HAYEHWA, KOTOpPble MMEKTCA B
Tabnuue «llepnogmyeckasa cuctema XUMUYECKMX 3nemeHToB [. MW.
MeHaeneesa» C UYMCNOBbIMU XapPaKTEPUCTUKAMM CTPOEHUA aATOMOB
XMMUYECKUX 31EeMEHTOB (COCTaB M 3apag, A4pa, obLiee YNCNO 31EeKTPOHOB
N pacnpegeneHne Ux No 3SNeKTPOHHbIM C/0SM);

KnaccuduumpoBaTb XMMUYECKME 3/1EMEHTbI, HEOPraHMYECKNEe BELLLECTBA,
XMMUYECKMEe peakuun (Mo YMciy M COCTaBy YYacCTBYHOLWIMX B peakumu
BELW,EeCcTB, N0 Ten10BOMy 3 PeKTy);

XapakTepusoBaTb (onucbiBaTb) 06WME XMMUYECKME CBOMCTBA BeLLECTB
Pa3/INYHbIX KNaccos, noAaTBepXaan onucaHue npumepamm
MOJIEKYNAPHbIX YPABHEHUN COOTBETCTBYIOLMX XMMUYECKUX PEAKLMN;
NPOrHO3MpoOBaTb CBOMCTBA BELLECTB B 3aBUCUMOCTM OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTM MPOTEKAHUA XMMMUYECKMUX MpPEeBPaALLEHUN B
Pa3/INYHbIX YCNOBUAX;

BbIYMCNATb OTHOCUTENIbHYIO MOJIEKYNIAPHYIO M MOJIAPHYO MAcCCbl BELLECTB,
MACCOBYKD [0/0 XMMUYECKOTOo 3nemMeHTa no ¢opmyne coeauHeHUs,
MACCOBYK A0/ BelectBa B pPacTBope, NPOBOAUTL pPaCyéTbl MO
YPaBHEHUIO XMMMUUYECKOWN peakLmu;

NPUMEHATb OCHOBHbIE ONEPALMN MbICIUTENIbHOM AEATENbHOCTM — aHa/IN3
M CUHTE3, CcpaBHeHWe, 060bLweHne, cnctemaTmsaymio, Knaccudukaumio,
BblAB/IEHME MPUYNHHO--CIEACTBEHHbIX CBA3EM — AN1A U3YYEeHUA CBOMCTB
BEWECTB W XMMMUYECKMX PpPeaKUWUi, eCcTeCTBEHHO-Hay4YHble MeToApbl
NO3HAHUA — HabnloaeHWe, U3IMepeHne, MOLENNPOBAHME, SKCNEPUMEHT
(peanbHbI U MbIC/IEHHBIN);

cnefoBaTb  MpaBMaam  MOJIb30BAaHMA  XMMMYECKOM  nocyaonm w
NabopaTopHbIM 060pYyAO0BaHMEM, a TaKKe npaBuiam obpalleHua c
BEWECTBAaMM B COOTBETCTBMMU C WMHCTPYKUMAMWU MO  BbINOJHEHUIO
NabopaToOpHbIX XMMMYECKMX OMbITOB MO MNOAYYEHUIO WU cobupaHuto
rasoobpasHbix BelecTB (BogoOpoga WM KUCAOPOAA), NPUrOTOBAEHUIO
pacTBOPOB C onpeaeNEHHOM MAcCOBOM A0Nel PAacTBOPEHHOrO BELLECTBA,
NNAHMPOBATb M MPOBOAUTb  XMMMUYECKME  SKCMEePUMEHTbl MO



pacno3HaBaHWUIO PaCTBOPOB LLENOYEN U KUCNOT C NOMOLLbK MHANKATOPOB
(nakmyc, peHoNpTanemH, MeTUNopaHXK U gpyrue).
K KoHUy 0byyeHunA B 9 Knacce npegMmeTHble pe3ynbTaTbl HA 6a30BOM ypoBHE
OO0/IKHbI OTPaXKaTb CGOPMUPOBAHHOCTb Y 0OYYAOLLMXCA YMEHUN:

e pPACKpbIBaTb CMbIC/T OCHOBHbIX XMMWYECKMX MOHATUN: XUMMUYECKUI
31EMEHT, aTOM, MOJIEKY/la, MOH, KAaTMOH, aHMOH, MPOCTOE BELLECTBO,
CNOXHOE BELLeCTBO, BANEHTHOCTb, 3/IEKTPOOTPULLATENBHOCTb, CTENEHb
OKUCNEHUA, XMMMUYECKaA peakLnsa, XMMMUYECKasa CBA3b, TeNI0BON 3peKT
peakuMn, MOAb, MOAAPHbIM  O0O6BEM, pPacTBOpP, INEKTPONUTHI,
HE3NEeKTPONNUTbI, I/IEKTPOJIUTMUYECKAA AMCCOUMALMA, PEAKUUU MOHHOTIo
obmeHa, KaTanus3aTop, XMMWYECKOe paBHOBecue, obpaTumble W
HeobpaTMMble peaKunu, OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE pPeaKuuK,
OKUCNUTEND, BOCCTAHOBUTE/NIb, OKWUC/NIEHME WU  BOCCTAHOBJIEHMUE,
annoTponus, aMmpoTepHOCTb, XMMMYECKaa CBA3b (KOBaneHTHasA, MOHHaA,
MeTaN/INYecKan), KpUCTannmMyeckaa pewéTka, KOoppo3uAa MeTassnos,
CNNaBbl, CKOPOCTb XMMWUYECKOM peakumu, npeaenbHo AonNycTMmas
KoHueHTpauua MNAK sewectsa;

e WANIOCTPMPOBATb B3aMMOCBA3b OCHOBHbIX XMMMUYECKUX MNOHATUM WU
NPUMEHATb 3TU NOHATMA NPU ONUCAHMUN BELLECTB U UX NPEBPALLEHUN;

e UWCMNONb30BaTb XMMWUYECKYD CUMMBOJIMKY [ANA COCTaBneHUA ¢Gopmyn
BELLECTB U YPAaBHEHUIM XMMUYECKUX PeaKumii;

e OnpeaenATb BaJIEHTHOCTb U CTEMEHb OKUCNAEHUA XMMWNYECKUX 3/IEMEHTOB
B COEAMHEHMAX pPa3NMYHOrO COCTaBa, NPUHALNEKHOCTb BeLeCcTB K
onpeAenéHHoOMYy Knaccy coeauHeHun no bopmynam, BUA, XMMUYECKOWM
cBA3M (KOBaNeHTHaA, MWOHHaA, MeTaN/nYyeckas) B HeopraHUYecKux
coeANHEHUAX, 3apaa, NOHA MO XMMMYecKon bopmyne, XxapakTep cpesbl B
BOAHbIX PacTBOPAX HEOPraHUYECKMX COEAUHEHUM, TUN KPUCTANNNYECKOMN
PELIETKM KOHKPETHOrO BELLECTBA;

e pacKpbiBaTb cmbicn [lepuogmyeckoro 3akoHa . WU. MeHpeneeBa w
OEMOHCTPUPOBATb €ro MNOHWUMAHME: OMNUCbIBaTb W  XapaKTepu3oBaTb
TabnmyHyo dopmy lMepnogmyeckom CUCTEMbI XMMUYECKUX 3/1EMEHTOB:
pa3nMyatb NOHATMA «rnaBHaa noarpynna (A-rpynna)» u «nobo4yHan
noarpynna (B-rpynna)», manble u 6onbwune nepuoapl, COOTHOCUTb
obo3HayeHnA, KOTOpble MMeloTcA B nepuoguyeckon Tabauue, ¢
YUCNOBLIMM  XapPaKTEPUCTUKAMM  CTPOEHMA  AaTOMOB  XMMWUYECKMUX
aNeMeHTOB (cocTaB M 3apag Agpa, obliee YMC/IO 3N1EeKTPOHOB M
pacnpeaeneHne WX Mo 3/EKTPOHHbIM C/0SIM), OOBACHATL o0buwme



3aKOHOMEpPHOCTU B U3MEHEHUWN CBOMCTB 31EMEHTOB U UX COEAUHEHUI B
npegenax mManbix NepMoaoB M rNaBHbIX NOArPYNN C Y4ETOM CTPOEHUA UX
aToOMOB;

KnaccmpuumpoBaTb XMMUYECKME 3/1EMEHTbI, HEOPraHMYeCcKne BeLLecTBa,
XMMUYECKME peakuun (Mo YMCly M COCTaBy YYacCTBYHOLWIMX B peakumu
BELLecTB, No TensoBomy 3¢deKTy, N0 U3IMEHEHUIO CTENEHEN OKUCNeHMUA
XMMUYECKUX 3/IEMEHTOB);

XapakTepusoBaTb (onucbiBaTb) obwme U cneundUyeckne XMMUYECcKue
CBOWCTBA MPOCTbIX W C/AOMXHbIX BELWECTB, MNoATBepXAada OnucaHue
npUMepamm MONEKYNAPHbIX M MOHHbIX YPaBHEHWN COOTBETCTBYHOLLMX
XMMUYECKUX peaKkumm;

COCTaBNATb YpPaBHEHWUA 3/IEKTPOJIMTUYECKOM AMCCOLMALUM  KUCAOT,
wenoyem W CcoNen, NOSHble W COKPALWEHHble YpPaBHEHMA peaKuui
MOHHOrO obmeHa, ypaBHeHUA peakuui, NoATBEPXKAALWMX
CYyLLECTBOBAHME TEHETUYECKON CBA3N MeXKAy Bel,ecTBaMWU Pas/IMyHbIX
KNaccos;

PaCKpbIBaTb  CYLWHOCTb OKUCAUTE/IbHO-BOCCTAHOBUTE/IbHbIX — pPeakuui
nocpeacTBOM COCTaB/IEHUA 3NEKTPOHHOro 6anaHca 3TUX peakumi;
NPOrHo3MpoBaTb CBOWMCTBA BELLECTB B 3aBUCMMOCTU OT MUX CTPOEHMUA,
BO3MOHOCTM MPOTEKAHUA XMMWUYECKUX NPEBPALLEHUA B PaA3/INYHbIX
yCNoBUAX;

BbIYUCNATb OTHOCUTEIbHYIO MOMIEKYNAPHYIO U MOJIAPHYIO MacCbl BELLECTB,
MacCOBYIO [0NK0 XMMMUYECKOrO 3neMeHTa no ¢opmyne coeamHeHus,
MaccoBylO [0N0 BeLWwecTBa B pacTBope, MNPOBOAUTb pPacyéTbl MO
YPaBHEHUIO XMMUYECKOWN peaKLuy;

cobntopgatb  nNpaBuna  NONAb30BAHMA  XMMMYECKOM  MOCygon M
NnabopaTopHbIM 0b6OpyAOBaHMEM, a TaKXKe npaBuna obpalleHus ¢
BEL,eCTBaMM B COOTBETCTBMM C WHCTPYKUMAMU MO  BbINOJHEHUIO
NAabopaTOPHbIX XMMMUYECKMX OMbITOB MO MNONYYeHUO M cobupaHuto
razoobpasHbix BewecTs (aMmMmnaKka 1 yrnekncaoro rasa);

NpPoBOAUTbL  peakuuu, noATBepAalowme  KayeCcTBEeHHbIA  COCTaB
Pa3/IMYHbIX BELLECTB: Pacno3HaBaTb OMbITHbIM MNYTEM XA0pua-, bpomna-,
noaua-, KapboHat-, ¢ocdart-, cuaukat-, cynbdaTt-, MOPOKCUA-UOHDI,
KaTUMOHbl aMMOHMA M MOHbI M3YYEHHbIX METAN/I0OB, MPUCYTCTBYOWME B
BOAHbIX PaCTBOpPax HEOPraHMYECKMX BELLECTB;

NPUMEHATb OCHOBHbIE ONepaLLMn MbICANTENbHOM AeATENbHOCTU — aHANN3
M CWUHTE3, CpaBHeHMe, o06o0buwEeHNe, cucTemaTmMsauumilo, BbiABAEHUE



NPUYNHHO-CNEACTBEHHbIX CBA3el — A/1A U3YYEeHUA CBOWCTB BELLECTB U
XMMUYECKUX pPeaKkuuii, eCcTeCTBEHHO-HayyHble MeToAbl MO3HaHuA —
HabnoaeHne, nsmepeHne, MoAenMpPoBaHME, SKCNEPUMEHT (peasibHbli U
MbIC/IEHHbIN).



TEMATUYECKOE NNAHUPOBAHUE
8 KNIACC

HaumeHoBaHue pasaenos u

Konnuecrso yacos

dneKTpoHHble (undposbie)

No/ Tem nporpammbl Bcero KoHTponbHble fpakTuueckue o6pasoBartesibHble pecypcbl
paboTbl paboTbl
Pasgen 1. NepBoHavyanbHble XMUMUYECKUE NOHATUA
Xumua — BaXkHasa 061acTb
11 €CTecTBO3HaHMA U 5 5 bubanoteka LLOK
NpaKTUYeCcKol AeATeNbHOCTH https://m.30C00.RU/7$41837C
4yenoseka
1.2 BewectBa n Xumunyeckmne 15 1 bubanoteka LOK
peakumm https://m.3AC00.RU/7941837C
UTtoro no pasgeny 20
Pasgen 2. BaxkHeWlumne npeacTaBUTENN HEOPraHUYECKUX BELLLeCTB
21 Bo3ayx. Kucnopoa. MoHaTue 6 Bubnmoteka LLOK
06 oKcnpaax https://m.3AC00.RU/7941837C
59 Bogopoa.lloHATME 0 KNucnoTax 8 1 Bubnnoteka LLOK
u conax https://m.34C0O0.RU/7941837C
53 Bopna. Pactesopbl. [oHsTHE 06 5 1 1 Bubnnoteka LLOK
OCHOBaHMAX https://m.30C0O0.RU/7$41837C
54 OcHOBHble Knaccol 1 1 1 bubnnoteka LLOK
HEeopraHMYeCcKUX coeANHEHN M https://m.34C0O0.RU/7941837C
WToro no pasaeny 30

Paspen 3. Mepuoguueckuin 3akoH u MNepnoaunueckas cuctema xmmumueckux snemeHtos . U. MeHgeneesa. CtpoeHue aTomoB.
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Xnmunueckan cBAasb. OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE peaKLuumn

MeproamMUYecKmin 3aKoH U
MNepunogmnyeckaa cuctema

bubanoteka LLOK

3.1 XMMUYECKUX anemeHTOoB . U. 7
https://m.34C0O0.RU/7$41837C
MeHaene-esa. CtpoeHune
aToma
Xummnyeckas cBasb. EUG .
oTeKa
3.2 OKkucnutenbHo- 8 ubnmorexa L
https://m.3AC00.RU/7941837C
BOCCTaHOBUTE/IbHbIE peaKkummn
Bubnmoteka LLOK
UToro no pasgeny 15 4
https://m.3AC00.RU/7941837C
Bubnnoteka LLOK
PesepBHOe BpemA 3
https://m.3AC0O0.RU/7941837C
OBLIEE KOMMYECTBO YACOB NO 68

MPOrPAMME
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9 KNNACC

HaumeHoBaHue pa3aenos n tem

Konnuectso yacos

dNneKTpoHHble (undposbie)

No/ KoHTponbHble  lpakTuyeckue
nporpammbil Bcero obpasoBaTtenbHble pecypcbl
pabotbi pabotbi
Paspen 1. Bewiectso U XMuMHUYeCcKue peakumm
11 MoBTOpeHue un yrnybneHne 3HaHUM 5 1 Bubnnoteka LLOK
' OCHOBHbIX pPa3aenoB Kypca 8 Knacca https://m.30C0O0.RU/7$41A636
12 OCHOBHble 3aKOHOMEpPHOCTHU 4 Bubnunoteka LLOK
' XMMUYECKUX peaKLni https://m.34CO0.RU/7$41A636
13 DNEeKTPOAUTUYECKAA ANCCoLUMaLMA. 8 1 1 Bubnnoteka LLOK
' XMMUUYECKMe peakLMmn B pacTBopax https://m.3ACO0.RU/7$41A636
UTtoro no pasgeny 17
Paspen 2. Hemetannbl n Ux coeguHeHunsa
51 0O6uan xapakTePUCTUKA XMMUYECKUX 4 1 Bubnnoteka LLOK
' anemeHToB VIIA-rpynnbl. FanoreHbl https://m.34C0O0.RU/7$41A636
0O6wWan xapaKTepPUCTUKA XMMUNYECKUX
. Bubnunoteka LLOK
2.2 anemeHToB VIA-rpynnbl. Cepa n eé 6
https://m.340C0O0.RU/7P41A636
coeanHeHus
O6wWan xapaKTepUCTUKA XMMUYECKUX
2.3 anemeHTOoB VA-rpynnbi. A3oT, $pocdo 7 1 bubamoreka LIOK
' pynmbl. ’ P https://m.34CO0.RU/7$41A636
N UX COeANHEHMUA
0O6wWan xapaKTepUCTUKA XMMUNYECKUX
Bubnnoteka LLIOK
2.4 anemeHToB IVA-rpynnbl. Yrnepog u 8 1 2
. https://m.340C0O0.RU/7P41A636
KPEMHUIN N UX COeANHEHNA
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UTtoro no pasgeny

Paspgen 3. Metannbl un nx coeguHeHus

25

Bubnanoteka LLOK

3.1 Ob6uwme cBONCTBA METANNOB 4
- https://m.3[C00.RU/7®41A636
3.2 BakHelwune meTannbl U UX 16 Bubnanoteka LLOK
' coeanHeHUsA https://m.30C0O0.RU/7P41A636
UTtoro no pasgeny 20
Paspen 4. Xumua n oKkpyarowian cpeaa
41 BewecTtBa 1 MaTepuasbl B })KU3HU 3 Bubnnoteka LIOK
' Yenoseka https://m.34CO0.RU/7P41A636
UTtoro no pasgeny 3
p BHOE BDEMS 3 Bubnunoteka LLOK
ese M
P P https://m.34C00.RU/7$41A636
OBLLEEE KOMMYECTBO YACOB MO NPOrPAMME 68
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NOYPOYHOE NJTIAHUPOBAHUE

8 K/IACC
Konunuecrtso yacos
Adara ONeKTpoHHbIe uudposble
No/ Tema ypoKa KoHTponbHblie  [paKTuyeckue
Bcero umsyyeHna obpasoBaTenbHbie pecypchbi
pabotbi pabotbi

1 MpeameT xumun. Ponb xumumn B 1 bubanoteka LLOK
*KU3HU YesioBeKa. Tena v BellecTBa https://m.34C0O0.RU/FFOD210C

5 NMoHATHE 0 meToAaX NO3HAHUA B 1 bubanoteka LLOK
XUMUUN https://m.3AC0O0.RU/FFOD227E
MpakTnyeckan pabota Ne 1

3 «Mpasunna paboTbl B nabopatopum u 1 Bubnmoteka LLOK
NpMEmbl obpaLleHmnaA ¢ https://m.34CO0.RU/FFOD23DC
nabopaTtopHbiM 06opyaoBaHNEM”

4 Yucrble Bewectsa u cmecu. Cnocobbl 1 bubnnoteka LLOK
pasgeneHuna cmecen https://m.34CO0.RU/FFOD26CA
MpakTuyeckan pabota Ne 2

. Bubnmoteka LOK
5 «Pa3geneHue cmeceit (Ha npumepe 1
. https://m.34CO0.RU/FFOD28C8
OYMCTKM MOBAPEHHOM COMN)»
bubnnoteka LLOK

6 ATOMbI 1 MONEKYAbI 1 4

https://m.34C0O0.ru/ff0d2a6¢c

7 XUMKnyeckme anemeHTbl. 3HaAKK 1 Bubnnoteka LLOK
(cMmBOAIbI) XMMMYECKMUX 21€MEHTOB https://m.34C00.ru/ff0d2be8

Bubnnoteka LLOK
8 MpocTble 1 CNOXKHble Bew,ecTBa 1

https://m.34C00.ru/ff0d2a6¢c
9 ATOMHO-MONEKYNAPHOE YYeHne 1 Bubnnoteka LLOK
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3aKOH NOCTOAHCTBA COCTaBa
BeLecTB. Xummyeckas popmyna.

https://m.34CO0.RU/FFO D
2D50

Bubnnoteka LLOK

10
BaneHTHOCTb aTOMOB XMMMUYECKUX https://m.34CO0.RU/FFOD2EAE
3/IeMEHTOB
OTHOCMTENbHAA aTOMHAA macca.
Bubnmoteka LLOK
11 OTHOCKTEeNbHAA MOEeKYNAPHasA
https://m.34C0O0.RU/FFOD323C
macca
12 MaccoBasa Jona XMMUYeCcKoro bubanoteka LLOK
3/leMeHTa B coeAuHEeHUN https://m.34C00.RU/FFOD350C
13 Konunyectso BewecTtsa. Mosb. Bubnnoteka LLOK
MonsapHas macca https://m.34C0O0.RU/FFOD5230
1 dusnyeckne nu XmuMmyeckune ABeHus. Bubnnoteka LLOK
Xummnyeckaa peakuma https://m.34CO0.RU/FFOD37FA
15 MpU3HaKKn 1 ycnoBuA NnpoTeKaHuA Bubnunoteka LLOK
XMMMUYECKUX peaKLnit https://m.34CO0.RU/FFOD3A16
16 3aKOH COXpaHeHWA MAcCbl BELLLECTB. Bubnunoteka LLOK
Xvmunyeckue ypaBHeHUA https://m.34CO0.RU/FFOD3B88
BblumMcneHunsa Konmyectsa, Maccol
Bubnnoteka LOK
17 BelLecTsa No YpaBHEHUAM
. https://m.34C0O0.RU/FFOD5708
XMMUYECKUX peaKLni
Knaccndumkauma xummyeckmx
. Bubnnoteka LOK
18 peaKkuuit (coegmMHeHNs, Pa3NoXKeHUs,
https://m.34CO0.RU/FFOD3F34
3amelleHns, obmeHa)
19 M. B. JTomoHOCOB — Y4YE€HbII- Bubnunoteka LLOK

s3HUMKnoneauncT. O6o6LieHne n

https://m.34CO0.RU/FFOD40C4
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cMcTeMaTtmsaums 3HaHUM

KoHTponbHas pabota Nel no Teme

Bubnnoteka LLOK

20
«Bewectea U xummnyeckne peakummn» https://m.34CO0.RU/FFOD4290
Bo3ayx — cmecb rasos. CocTtas
Bubnnoteka LLOK
21 Bo3ayxa. Kucnopon — anemeHT u
https://m.340C0O0.RU/FFOD448E
npocrtoe Belectso. O30H
dunsnyeckne N XMMMYECKNe CBOICTBA
Bubnmoteka LLOK
22 KMcnopoaa (peakumm oknucneHums,
https://m.3ACO0.RU/FFOD4614
ropeHue). NoHATHE 06 oKcMAaax
Cnocobbl Nony4yeHMa KMcnopoaa B
Bubnmoteka LLOK
23 nabopatopum M NPOMbILLNEHHOCTH.
https://m.3ACO0.RU/FFOD497A
NpumeHeHWe Kncnhopoaa
Tennoson 3dpPeKT XMMUYECKOMN
94 peakunun, NoHATUE O bubnnoteka LLOK
TEPMOXMMUNYECKOM YPABHEHUMU, https://m.34CO0.RU/FFOD4790
9K30- M 3HO0TEPMUYECKUX PEAKLUNAX
Tonnueo (HedTb, yrosb U MeTaH). bubnnoteka LLOK
25 3arpssHeHue BO3ayxa, CNocobbl ero https://m.34CO0.RU/FFOD 4
npeaoTepaLLeHmA C4A
MpakTuyeckan pabota Ne 3 no Teme
Bubnmorteka LOK
26 «MonyyeHne n cobupaHue
. https://m.34CO0.RU/FFOD4AE2
KMCNopoaa, M3y4eHne ero CBOMCTB»
Bubnnoteka LOK
Booopog — anemeHT 1 npoctoe
27 H https://m.34CO0.RU/FF 0
Bew,ecTBo. HaxoxaeHue B npuposae
L A, pupon DADDO
)8 dunsnyeckne n xMMmmMYecKmne CBOIMCTBA Bubnumoteka LLOK

BoAopoAa. MpumeHeHne BoAOpOAa

https://m.30CO0.RU/FF 0
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D4DDO0

bubanoteka LLOK

29 NoHATME O KNUCNOTax N conax https://m.3AC0O0.RU/FFO D
50D2
bubanoteka LLOK
Cnocobbl nony4yeHma Bogopoaa B
30 https://m.340C0O0.RU/FF 0
nabopartopuu
D4DDO0
MpakTnyeckan pabota N2 4 no Teme
Bubnmoteka LLOK
31 «MonyyeHne n cobupaHue
. https://m.34C0O0.RU/FFOD4F42
BOAOPOAA, U3yYEHUE ero CBOMUCTBY
37 MonapHbIt 06bEM ra3oBs. 3aKoH Bubnmoteka LLOK
ABoragpo https://m.34CO0.RU/FFOD542E
BblumcneHunsa o6bEma, KonnyecTsa Bubnmoteka LLOK
33 BELLECTBA ra3a Mo ero M3BecTHomMy https://m.34CO0.RU/FF 0 D55A
KO/INYECTBY BELLECTBA UAMU OOBEMY 0
BbluncneHna o6bEMOB razos no
Bubnmoteka LOK
34 YPaBHEHMUIO peaKummn Ha OCHOBe
B . https://m.34C00.RU/FFOD5708
3aKOHa 06BEMHbIX OTHOLLEHMI ra3oB
35 dursnyeckne N XMMMYECKNe CBOICTBA Bubnnoteka LLOK
BOAbI https://m.34CO0.RU/FFOD587A
36 CocTaB ocHoBaHuit. MNoHATHE 06 Bubnnoteka LLOK
MHOMKATOpax https://m.34CO0.RU/FFOD59E2
Boaa KakK pacteopuTtens.
37 HacbllWweHHble 1 HEHACbILWEHHbIe Bubnnoteka LLOK
pacTteopbl. MaccoBas 4onA BewecTsa https://m.34CO0.RU/FFOD5B40
B pacTBope
38 MpakTuyeckas pabota No 5 no teme Bubnnoteka LLOK
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«MpurotosneHme pacTBOPOB C
onpenenéHHoOM MaccoBOM fonen
PacTBOPEHHOrO BELLECTBa»

https://m.34CO0.RU/FFOD5EBA

KoHTponbHas pabota Ne2 no Teme

bubanoteka LLOK

39
«Kuncnopoga. Bogopoga. Boga» https://m.34CO0.RU/FFOD6342
40 OkKcumapbl: cocTas, Knaccnudpmkaums, bubanoteka LLOK
HOMEeHK/1aTypa https://m.34CO0.RU/FFOD664E
MonyyeHne M XMMn4eCKne CBOMCTBA
Bubnnoteka LLOK
41 KMUCNOTHbIX, OCHOBHbIX U
https://m.34CO0.RU/FFOD664E
amdoTepHbIX OKCNA0B
42 OcHOBaHMA: cocTaBs, KnaccudpuKkaums, bubanoteka LLOK
HOMEHKaTypa https://m.34C0O0.RU/FFOD67CA
43 MonyyeHne N XMMmn4ecKkne cBOMCTBA Bubnumoteka LLOK
OCHOBaHMUM https://m.34CO0.RU/FFOD67CA
m Kucnotbl: cocTas, Knaccudumkaums, Bubnmoteka LLOK
HOMEHKAaTypa https://m.34C00.ru/ffOdfee2
45 MonyyeHne n XMMUYeCcKne CBOMCTBA Bubnunoteka LLOK
Kucnot https://m.34C00.ru/ffOdfee2
Conu (cpeaHue): HomeHKNaTypa,
Bubnnoteka LLOK
46 CNocobbl NONYYEHUA, XMMUYECKME
. https://m.34CO0.RU/00AD9474
CBOMCTBA
MpakTuyeckas pabota No 6.
47 PelieHne sKcnepmMmMmeHTaNbHbIX Bubnnoteka LLOK
3a4a4 no teme «OCHOBHbIE KNacchbl https://m.3acy.ru/00H.3. 9B7C
HEeopraHMYeCcKUX CoegMHEHNIA»
Bubnumoteka LLOK
48 eHeTnyecKan cBA3b MeXxay 4

https://m.34CO0.RU/00AD9a50
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KNaccamm HeopraHMUYecKkux
coeanHeHnM

0606ueHne N cuctemaTmsaumns

bubanoteka LLOK

49
3HaHUM https://m.34C0O0.RU/00ADICB2
KoHTponbHas pabota Ne3 no Teme
" Bubnunoteka LOK
50 OCHOBHbIe K/1iacCbl HEOPraHUYeCcKux
o https://m.3acy.RU/00AD9um1a
coeanHeHNN
MepBble NONbITKK Knaccudpuraumm
Bubnnoteka LLOK
51 XUMMYECKUX 31eMeHTOB. [ToHATHe o
https://m.34C0O0.RU/00AD9ffa
rpynnax cxo4HbIX 31eMEHTOB
MeprogmUecKmin 3aKoH U
55 Mepuoaunyeckasa cucrtema Bubnnoteka LLOK
XMMMYECKUX anemeHToB . U. https://m.34CO0.RU/O00ADA52C
MeHpeneesa
53 Mepwnogaebl, rpynnel, noArpynnbl bubnmoreka LIOK
PYIOADB TRYTITEL, OATRY https://m.34CO0.RU/00ADA52C
ca CtpoeHune aTomoB. COCTaB aTOMHbIX Bubnumoteka LLOK
agep. N3otonbl https://m.34C00.ru/00ADA342
CTpoeHue 3N1eKTPOHHbIX 06on04eK bubanoteka LLOK
55 aTOMOB 31eMeHTOoB [Meprnoanyeckom https://m.34C00.RU/00ADA640
cuctemnbl [. N. MeHpeneesa H.3.
XapaKTepuCTMKa XMMNYECKOTO
56 3N1eMeHTa NOo ero NOA0XKEHUIO B Bubnnoteka LLOK
MNepunogmnueckon cucteme 4. U. https://m.34C00.ru/00ADA824
MeHpeneesa
57 3HaueHue lMepnognyeckoro 3akoHa Bubnnoteka LLOK

ANA Pa3BUTUA HayKM U NPaKTUKK. [.

https://m.34CO0.RU/O0ADA9GE
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

N. MeHaenees — y4yéHbli, negaror 1

rpa*kgaHuH
58 DNeKTpPooTpULLaTEIbHOCTb aTOMOB n bubanoteka LLOK
XUMUYECKMX 9/1EMEHTOB https://m.34C00.RU/00AL3a68
Bubnunoteka LLOK
59 MOHHaA XMmKnyeckas cBasb 1 uo/moreka Li
https://m.34CO0.RU/00ADAC34
60 KoBasneHTHaA NonApHasa Xumuyeckas 1 Bubnunoteka LLOK
CBA3b https://m.34C0O0.RU/00An2a68
61 KoBaneHTHaa HenoasapHasn 1 Bubnmoteka LLOK
XMMUYeCKan CBA3b https://m.34C00.RU/00A8aa69
bubanoteka LOK
62 CTteneHb OKMCNEHUA 1 4
https://m.3CO0.RU/00ADAE28
63 OKMCANUTENbHO-BOCCTaHOBUTEbHbIE 1 Bubnnoteka LLOK
peakumm https://m.34C00.RU/00ADB0O76
Bubnnoteka LLOK
64 OKucAnUTeNn 1 BOCCTaHOBUTENN 1 4
https://m.34C0O0.RU/00ADBO76
KoHTponbHas pabota Ne4 no Teme
Bubnnoteka LLOK
65 «CTpoeHmne atoma. Xmmmyeckas 1
https://m.34CO0.RU/00ADB486
CBA3bY
66 Pe3epBHbIN ypoK. 0606LLeHne n 1 Bubnnoteka LLOK
cucTtemaTmsauma 3HaHUM https://m.34C0O0.RU/00ADB33C
7 Pe3epBHbIN ypoK. 0606LLeHne 1 1 bubnnoteka LLOK
cucTtemaTmsauma 3HaHUM https://m.34C0O0.RU/00AD9CB2
68 Pe3epBHbIN ypoK. 0606LLeHNe K 1 Bubnunoteka LLOK
cucTtemaTmsauma 3HaHUM https://m.34CO0.RU/FFOD61C6
OBLUEE KONMMYECTBO YACOB NO 68



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

MPOrPAMME




9 KNNACC

Konnuecrso yacos

Aara ONeKTpOoHHbIe unudposble
No/ Tema ypoka KoHTponbHblie  [paKTuyeckue
Bcero u3yyeHua obpasoBaTesibHbie pecypchbl
pabotbi pabotbi
MeprogmyecKknin 3aKoH.

1 MNepunogmnyeckaa cuctema 1 Bubnmoteka LLOK
XMMUYECKUX anemeHToB . U. https://m.34CO0.RU/00ADB59E
MeHpeneesa
3aKOHOMEPHOCTU B USMEHEHUN

5 CBOWMCTB XMMMYECKMX 1 Bubnmoteka LLOK
3/IEMEHTOB NepPBbIX TPEX https://m.34CO0.RU/O0ADB 6 B6
nepuoaos
Knaccudpukauyms n

Bubnnoteka LLOK
3 HOMeHKaTypa 1
https://m.34C00.RU/00ADB7e2
HeopraHMYecKmx BeLLLecTs
Buabl XMMUYECKOWN CBA3M U
Bubnnoteka LLOK
4 TUNbI KPUCTANSTNYECKUX 1
) https://m.3C00.RU/00ADBAC6
peweToK
KoHTposbHas pabota Nol no

c Teme «[loBTOpEeHMe U 1 1
yrnybneHune 3HaHWM OCHOBHbIX
pasgenos Kypca 8 Knacca»

Knaccndumkauma xummyeckmx
. Bubnmorteka LOK
6 peakumnm No pasanyHbIm 1
https://m.34C0O0.RU/00AEPKEQ
npu3Hakam
7 MoHATME 0 cKopoCTH 1 Bubnmoteka LLOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

XMMMUYECKOM peaKkuum.
MOHATME O FOMOTEeHHbIX U
reTeporeHHbIX peakumax

https://m.34C00.ru/00adbe9a

[MoHATHME 0 XMMUYECKOM
pasHoBecun. PaKTopsl,
B/INAKOLLME HA CKOPOCTb

Bubnnoteka LLOK

8
XMMUYECKOM peakLmnm 1 https://m.34CO0.RU/00ALLM28C
NONOXKEHNE XMMUNYECKOTO
pasHoBecuA
9 OKncnnTenbHo- bubanoteka LOK
BOCCTAaHOBUTE/IbHbIE peaKkumnmn https://m.34C00.RU/00ADCADE
Teopua aNeKTPOANTUYECKOM
Bubnmoteka LLOK
10 anccoumaunn. CuabHble U
https://m.34C00.RU/00ADCD68
cnabble 3NeKTPoNUTbI
. Bubnmoteka LLOK
11 MOHHble ypaBHEHUA peaKLunmn
https://m.34C00.ru/00a06asnTs448
XnMUYecKkme cBOMCTBA KMUC/OT
N OCHOBAHWUM B CBETE
. Bubnmoteka LLOK
12 npeacrasneHuin ob
. https://m.34C00.ru/00806a81TL5d8
3NIeKTPONNTUYECKOM
auccoumaumu
XnMuyeckme CBOMCTBA CONEN B
13 cBeTe npeacTasB/ieHn 06 Bubnnoteka LLOK
3IeKTPOINTUYECKOM https://m.34C00.ru/00a06asnTb8b2
auccoumaumm
. Bubnumoteka LLOK
14 MoHAaTHe o rmaponnse coneun 4

https://m.34C00.ru/00a06asuTb9d4
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

0606ueHne N cuctemaTmsaumns

Bubnmoteka LLOK

15
3HaHUM https://m.34C00.ru/00o6asneHol2
MpakTnyeckana pabota Ne 1.
bubanoteka LLOK
16 «PeweHune
https://m.34C00.ru/00addbfa
3KCNEPUMEHTA/IbHbIX 33434 »
KoHTponbHaa pabota Ne2 no
17 Teme «INeKTpoauTHUYecKan Bubnmoteka LLOK
auccounaums. Xmummyeckue https://m.34C00.RU/00ADDECO
peakumn B pacTBopax»
O6uWan xapakTepmucTmKa
Bubnnoteka LLOK
18 ranoreHoB. Xummnyeckume
. https://m.34C0O0.ru/00addfe2
CBOWCTBA Ha Npumepe xaopa
Xnoposogopoa. ConaHasn
19 KNCNOTa, XMMUYECKue Bubnnoteka LLOK
CBOICTBA, NONYYEHME, https://m.34C00.RU/00ADE104
npUMeHeHue
MpakTnyeckan pabota N2 2 no
20 Teme «lonyyeHune conaHom Bubnunoteka LLOK
KMCNOTbI, N3yvyeHue eé https://m.34CO0.RU/O0ADE348
CBOMCTB»
BbluncneHua no ypaBHEHUAM
71 XMMUYECKUX peakLnit, ecnm bubnnoteka LLOK
OAWH N3 peareHToB AaH B https://m.34C0O0.RU/00ADE488
n3bbITKe
2y 0O6wWan xapaKTepmucTmKa Bubnunoteka LLOK
anemeHToB VIA-rpynnbi https://m.34C0O0.RU/O00ADE64A
23 AnnotponHblie mognuduKauum Bubnmoteka LLOK



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

cepbl. HaxoxKaeHue cepbl 1 eé
COeANHEHNI B NpUpoae.
XnMu4yeckme cBOMCTBA Cepbl

https://m.34CO0.RU/O0ADE64A

CepoBogopoa, CTpoeHMe,

bubanoteka LLOK

24 bur3mMyeckne n xmmmyeckume
. https://m.34C00.RU/O00ADE802
CBOWMCTBA
Okcunapl cepbl. CepHasn
55 KncnoTa, pusmyeckme u Bubnunoteka LLOK
XMMUYECKMe CBOICTBA, https://m.3CO0.RU/00ADEA28
npumeHeHue
Xnmuyeckume peakumm,
NnexKaliuye B oCHoBe
NPOMbILWEHHOrO cnocoba
. Bubnmoteka LLOK
26 NOJSly4YeHUA CEPHOU KUC/IOTbI.
https://m.34C0O0.RU/O0ADECSA
Xumunyeckoe 3arpAsHeHume
OKpy»KatoLlen cpeabl
coeanHeHNAMMU cepbl
57 Bbluncnernme maccosow gonm Bubnnoreka LOK
BbIX04a MPOAYKTa peaKkumm https://m.34CO0.RU/O0ADEC8A
O6wan xapaKTepucTnka
anemeHToB VA-rpynnol. A30T,
Bubnnoteka LLOK
28 pacnpocTpaHeHue B npuposae,
https://m.34CO0.RU/O0ADEEA6
dur3MYecKne n xmmmyeckume
cBoOMCTBa
AMMHMaK, ero pusmyeckune n
. Bubnnoteka LOK
29 XMMUYECKMEe CBOUCTBA,

nonyvyeHume n npnmeHeHume

https://m.34CO0.RU/00AN004



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

MpakTnyeckana pabota Ne 3 no

bubanoteka LLOK

30 Teme «[lonyvyeHne ammuaka,
. https://m.34C0O0.RU/00ANA180
N3y4YeHUe ero CBOMCTB»
A30THaA KNCNoTa, eé
bubanoteka LLOK
31 dU3NYECKME U XUMUYECKNE
. https://m.34C00.RU/00ANA306
CBOWCTBA
Mcnonb3oBaHne HNTPATOB U
CoNelt aMMOHMA B KayecTBe
37 MUWHEepanbHbIX yo0b6peHuN. Bubnunoteka LLOK
XnMuyeckoe 3arpasHeHne https://m.34C0O0.RU/00ANA518
OKpYrKaloLLen cpeapl
coegMHeHNaMM a30Ta
docoop. Okeng docdopa (V) n
33 dochopHana KMcnoTa, Bubnnoteka LLOK
dU3NYECKME U XMMMYECKME https://m.34C0O0.RU/00ANO68A
CBOIACTBA, NOAYYEHME
Mcnonb3oBaHue pochaTos B
34 KauecTBe MMHEpPasbHbIX Bubnnoteka LLOK
yaobpeHuin. 3arpsasHeHune https://m.34CO0.RU/O00ADFC20
npupoaHoi cpeabl bpocpatamum
Yrnepog, pacnpocTpaHeHue B
35 npupoae, dpmMsnyeckne n bubamorera LIOK
PUPOAS, . https://m.34C0O0.RU/00ADFDIC
XMMUYECKME CBONCTBA
Okcmpbl yrnepoga, ux
36 dU3NYECKME U XUMUYECKNE Bubnumoteka LLOK

CBOICTBA. DKOJIOTMYECcKune
npobaembl, CBA3AHHbIE C

https://m.3C0O0.RU/O0ADFEBE



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

okcmngom yrnepoaa (1V)

bubanoteka LLOK

37 YronbHada KMcnoTa un eé conm
https://m.34C0O0.RU/00AE006C
MpakTnyeckana pabota N2 4 no
38 Teme "lonyyeHne yrnekmcioro bubanoteka LLOK
rasa. KauecrtseHHas peakumsa https://m.34C0O0.RU/O0AEQ27E
Ha KapboHaT-uoH"
MepBoHa4YanbHble MOHATUA 06
Bubnnoteka LLOK
39 OpraHnUYecKmMx BeLLecTBax Kak o
https://m.34C0O0.RU/O00AEQ54E
CoeguHEeHNAxX yrnepoaa
o Bubnmoteka LLOK
40 KpemHuin n ero coegmHeHua
https://m.34C0O0.RU/00 AEOS80A
MpakTnyeckana pabota Ne 5.
A1 PelueHune akcnepuMeHTaNbHbIX Bubnmoteka LLOK
3a/la4 no Teme «BaxHeuwue https://m.34C00.ru/00ae0bf2
HEeMEeTaN/bl U UX COEQUHEHNAN
KoHTponbHas pabota Ne3 no
o Bubnmoteka LLOK
42 Teme «BaxkHeunwune HemeTanbI
https://m.340CO0.RU/O00AEON18
N UX COEQUHEHNAN
O6uan xapaKTepucTmka
XUMMUYECKUX 3N1EMEHTOB —
meTtannos. Metannunyeckas
Bubnmorteka LOK
43 CBA3b U MeTannyeckas
; https://m.3[1CO0.RU/00AE103u
KpUcTananyecKkana peértka.
dunsnyeckne cBOMNCTBA
MEeTannos
44 Xummnyeckume cBoMCTBa Bubnnoteka LLOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTa/0B.
INEKTPOXMMUYECKUI pPAg,
HanNPAXXeHUM meTannos

https://m.34CO0.RU/00AE1156

Obwme cnocobbl nony4eHus
meTannos. Cnnasbl.
BbluMcneHns no ypaBHEHUAM

Bubnnoteka LLOK

45
XMMUYECKUX peaKLnit, ecnm https://m.34CO0.RU/00AE1156
OAMH U3 peareHToB COAEPKUT
npumecu
46 NMoHATHE O KOpPpPO3MHK Bubnunoteka LLOK
MeTannos https://m.3AC0O0.RU/O0AE1278
bubanoteka LOK
47 LLleno4vHble meTannbl 4
https://m.34C0O0.RU/00AE14B2
48 OKecmabl U rMApoKCnabl HaTpUA bubanoteka LLOK
N Kanusa https://m.34C0O0.RU/00AE14B2
49 LLlenoyHo3emenbHble MeTan bl Bubnnoteka LLOK
— KanbUMN U MarHui https://m.34C0O0.RU/00AE1518
50 BakHelwne coegnHeHun Bubnnoteka LLOK
Ka/sibuuA https://m.34C0O0.RU/00AE1518
51 06ob6ueHne u cuctemaTusaums
3HaHUM
5y MEcTKocTb BoAbl M cnocobbl eé bubnnoteka LLOK
yCTpaHeHuA https://m.34C00.ru/00ae1886
MpakTnyeckan pabota N2 6 no
_— bubnnoteka LLOK
53 Teme "MKEcTKOCTb BOAbI U
i N https://m.34C00.ru/00 ae 1 ae8
MeTOoAbl e€ YCTpaHeHMA
54 ANoMUHUI bubanoteka LLOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

https://m.34CO0.RU/00AE1C64

55

AmdoTepHbIe CBOMCTBA OKCMAaA
M rMApoKCcnaa

bubanoteka LLOK
https://m.34CO0.RU/00AE1C64

56

Keneso

Bubnnoteka LLOK
https://m.34CO0.RU/00AE1D86

57

58

59

60

61

OKcuAabl, rMapoKcuabl U conu
xenesa (1) u xkenesa (lll)

0606ueHne n cuctemaTmsauns
3HaHUM

MpaKTnyeckana pabota Ne 7.
PelwweHne akcnepmMmeHTanbHbIX
33/a4 no Teme «BaxHenwue
MeTaNNbl U UX COeANHEHUNAN

BbluMcneHusa no ypaBHeHUAM
XMMUYECKUX peaKkuunii, ecnm
OZINH U3 PeareHToB AaH B
n36bITKE UK COAEPKUT
npumecu. BoluncneHums
MaccoBOW 401U BbIXOAa
NpoAyKTa peakumm
06ob6ueHne u cuctemaTusaums
3HaHUM

Bubnnoteka LLOK
https://m.34C00.UK/00AE3516

Bubnmoteka LLOK
https://m.34C0O0.RU/00AE3138

Bubnnoteka LLOK
https://m.34C0O0.RU/00AE1750

62

KoHTposibHas pabota No4 no
Teme «BarkHenwune metannbl n
NX COegUHEHNAR

63

BelectBa n maTtepuannl B
I'IOBCG,CI,HeBHOl\/i HKU3HU

Bubnnoteka LLOK
https://m.34C0O0.RU/00AE3F50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

yenoBeka

Xumunyeckoe 3arpAasHeHume

Bubnnoteka LLOK

o4 OKpYyrKatolLen cpeapl 1 https://m.3AC0O0.RU/00AE4270
65 Ponb xumnm B pelseHmnu 1 Bubnnoteka LOK

3KoNornyecknx npobiem https://m.34C00.RU/O00AE4270
66 Pe3sepBHbI ypok. 0606LeHne 1 Bubnnoteka LOK

N cuctemaTu3auma 3HaHUM https://m.34C0O0.RU/O0AE 0 DO A
7 Pe3epBHbIN ypoK. 0606LLeHNE 1 Bubnnoteka LLOK

W cuctemaTu3auma 3HaHUM https://m.34C00.RU/00ADB33C
68 Pe3epBHbIN ypoK. 0606LLeHNE 1 Bubnnoteka LLOK

M cucTemaTusaumsa 3HaHU https://m.34C0O0.RU/00ADI9CB2

OBLLUEE KOMMYECTBO YACOB MO 68

MPOrrPAMME
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YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO NMPOLECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUA/IbI ANA YYEHUKA

e Xumus, 8 knacc/ Pyasutuc I.E., Penbaman .., AKunmoHepHoe 0bulecTso
«U3paTenbctBo «MpocselleHne» ® Xumusa, 9 knacc/ Pyasutuc I'.E., denbaman

®.I., AKunoHepHoe obuectso «M3aaTtenbcTBO «lpocBeLLeHNEN

METOAOUYECKUE MATEPUAbBI ANA YMUTENA
Xvmuns: ypoku B 8 Knacce: nocobue ans yuntena/ H.H.Mapa Xumus: ypoku 8 9

Knacce: nocobue ana yuntensa/ H.H.lapa

LUNPPOBbIE OGPA30OBATE/IbHbIE PECYPCbl U PECYPCbl CETU MUHTEPHET
http://school-collection.3ay.ru
http://fcior.2ay.ru

http://college.ru/xummns/






