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Hopmamueuo- npaeoevle OCHO6aHUA
Y4ebHbIiA Nn1aH OCHOBHOI0 06LLero 06pasoBaHnsa hopMMpyeTcs B COOTBETCTBUM C:

depnepaibHbIv 3aKoH PP «O6 06pasoBaHun B Poccuiickoin ®efepaumm» oT 29.12.2012 r
No 273 (C N3MEHEHUAMW U JOMONHEHNAMM);

Mpukas MuHucTepcTBa npoceelleHns P® o1 24 Hosbpa 2022 r. Ne 1025 “O6
YyTBEPXKAEHUM  (pefiepalbHON  afanTUPOBaHHOM  06pa3oBaTeflbHOM  MPorpaMmb
OCHOBHOro  06ulero o6pasosaHud  Ana  obydyalowmuxcd € OrpaHWYeHHbIMU
BO3MOXHOCTAMMW 3,0P0OBbA”

Mpunkas MuHuctepcTea npoceelleHns PO ot 31 maa 2021 r. Ne 287 “O6 yTBep>KaeHUn
(hefepa/sibHOro rocyJapcTBEHHOro 06pa3oBaTe/IbHOro0 CTaHAgapTa OCHOBHOro 06ulero
06pa3oBaHus

Mprka3 MuHWCTepcTBa NpocBeLeHns Poccuitickoin ®epepauumn Nel028 ot 27.12.2023
«O BHECEHMMN M3MEHEHMWIN B HEKOTOPbIE MpuKasa MuHMcTepcTBa 06pa3oBaHmst U HayKu
Poccuiickoin ®epepaumm n MuHUCTEPCTBA MNPOCBeLLeHUs Poccuiickoi degepauun,
Kacatowmecs  (pefiepasibHbIX  rOCYAApCTBEHHbLIX  06pa3oBaTe/lbHbIX  CTaHAapTOB
OCHOBHOI0 06Lero obpasoBaHusa 1 cpefHero obuero o6pasoBaHuns;

Mprka3 MuHucTepcTBa npoceeleHns Poccuiickoin ®epepaumm Ne62 ot 1.02.2024. «O
BHECEHWUW M3MEHEHWIA B HEKOTOPbIE NMpuKasbl MUHUCTEPCTBA NPOCBELLEHNS POCCUIACKOA
depepauny, Kacawowmecs ¢efepasibHbIX 00pa3oBaTe/lbHbIX MPOrpaMm OCHOBHOIO
obLero obpasoBaHMs 1 cpeaHero 06Lero obpasoBaHmsA».

Mprka3z MuHnpocselleHnsi Poccmmn ot 01.02.2024 N 67 "O BHECEHMU U3MEHEHWI B
HekoTopble MpuKasbl MuHMUCTEpCTBA  MpocBeleHns  Poccuiickor  ®epepauun,
KacaroLmecs (hefepasibHbIX aaanTupoBaHHbIX 06pa30oBaTe/lbHbIX MPOrpamm.

AfantupoBaHHas paboyas rnporpaMMa Mo Yy4yebHOMY MNpPeaMeTy «...... »
pa3paboTaHa A/ 06y4vatoLmMXCs C THKENbIMA HapyLLIeHMAMM peun (BapuaHT 5.2)

.... Knaccos.

[aHHas nporpamma, CoOXpaHseT OCHOBHOE COfepkaHve 06pa3oBaHuns, MPUHATOE
OJ19 MacCOBOM LLUKOJIbI M OT/IMYAETCA TEM, YTO MpPeLyCMaTprBaeT KOPPEKLMOHHYHO
paboTy C yyalMMUCA UMEeOLLME OrpaHNYeHHbIe BO3MOXXHOCTMW 340P0BbS.

CofepXaHve  Mporpammbl  HamnpasB/ieHO  Ha  pelleHne  CrefyroLmx
KOPPEKLMOHHbIX 3afay: NMpoAo/HKUTL (DOPMUPOBaTh MO3HABATE/IbHble WHTEPECHI
yyalmxca u nx camoobpasoBaTe/ibHble HaBblKW; CO34aTb YC/IOBUA AN Pa3BUTUA
yyallerocs B CBOEM [MEPCOHA/IbHOM TeMMe, WUCXOAA M3 ero 06pas3oBaTesibHbIX
CMOCOBGHOCTE M WHTEPecoB; NpuobpecT (LOCTUIHYTb) Y4allMMCS YPOBHS
06pa3oBaHHOCTK,  COOTBETCTBYIOLLEN0O  €ro  J/IMYHOMY  MOTeHuumany w
obecrneynBatoLLEero BO3MOXHOCTb MPOAO/HKEHNS 00pa3oBaHuUA W Aa/lbHENLIEro
pa3BUTUA.

BaxkHe/LLMM yCcnoBmem NocTpoeHus y4ebHOro npouecca ansa ydawmxca ¢ OB3,
ABNAETCA JOCTYMHOCTb, YTO JOCTUraeTCa Bbl4e/IEHNEM B KaXKAOW Teme [/1aBHOro;
anddepeHumalmein  MaTepuana, MHOFOKPaTHOro MOBTOPEHUS  MPOMAEHHOrO
Martepuvana, BbIMo/IHeHVE 3a4aHnii No anropuTMy, NMKBuaaLms npobenos.

ApanTupoBaHHas paboyas nporpamma obydatrowmxca ¢ OB3 npegnonaraer,
4To yuawmiica ¢ THP nonyyaet obpasoBaHue, MOMHOCTLHO COOTBETCTBYHOLLEE MO



UTOTFOBbIM [JOCTVXKEHMAM K MOMEHTY 3aBepLUeHns 00y4yeHus 06pa3oBaHUIO
06yyatoLmMXcs, He MMEILLMX OrpaHNYeHnA MO BO3MOXHOCTAM 3[0P0BbS, B Te Xe
CPOKM 0B6y4eHMs.

OnpeaeneHne BapuvaHTa afanTMpPOBaHHOM nporpaMmMbl obyuvatowierocs ¢ THP
OCYLLECTB/ISIETCA Ha OCHOBE PEKOMeHAauMin NCUXonoro-meanKo-neaarornyeckoit
Kommuccuernt (TIMIMK), cdopmynmpoBaHHbIX MO pe3ysibTaTaM ero KOMMJIEKCHOro
MCMX0M0ro-MeanKo- negarornyeckoro obcnegosaHus, ¢ ydetom UIMP B nopsiake,
YCTaHOB/IEHHOM 3aKOHOAATEeNLCTBOM P,

KOPPEKIIMOHHO - PASBMBAIOIIIAAA PABOTA

B ocHOoBy pa3paboTKm UK peasmM3auuMm  afanTUPOBaHHOW  Nporpammbl
obyvatoumxcd ¢ THP 3anoxeHbl AuddepeHUMpoBaHHbIA N AeATeNIbHOCTHbIA
noaxoAbl.

AnddepeHumpoBaHHbIi nogxoa obyvatowmxea ¢ THP npegnonaraet yyet nx
0cobbIx  06pa3oBaTeNbHbIX  MOTPEOHOCTEN,  KOTOpble  MNPOSBASKOTCA B
HEOLHOPOLHOCTN MO BO3MOXHOCTAM OCBOEHUS COLepXaHWs 06pa3oBaHus. 3TO
06ycnoBMBaeT HeOOXOAUMOCTb CO3JaHMS W peasn3aumn pasHbIX BapuaHTOB
aflanTMpoBaHHOW nporpammbl oby4atowmxcsd ¢ THP, B TOM uYMcne U Ha OCHOBe
WHAMBMAYaNbHOIO Y4ebHOro niaHa.

[MprMeHeHWe AU depeHUMpPoOBaHHOIO MOAX0A4a K CO3LaHUI0 U peanvsauuun
aflanTMpoBaHHOW  nporpammbl — o6ecreymBaeT  pasHoobpasve  cofepykaHus,
npegocTaBnas obydvatowmmes ¢ THP BO3MOXHOCTb peann3oBaTh NMHANBUAYASIbHbIN
noTeHUWan passuTus.

[leATeNnbHOCTHbIA  MOAXOA OCHOBbLIBAE€TCS Ha TEOPETUYECKUX MONOXKEHMAX
OTEYECTBEHHOM  MCUXONOrMYECKO  HayKM,  pacKpblBatOWMX  OCHOBHblE
3aKOHOMEPHOCTM MpoLecca 06yyeHMsi U BOCMUTaHUS 00Yy4aloLLMXCA, CTPYKTYpY
06pa3oBaTe/ibHON [esTeNbHOCTU C YYeTOM OOLWMX 3aKOHOMEPHOCTeW pasBUTUSA
[EeTei ¢ HOPMasibHbIM 1 HapYLLEHHbIM Pa3BUTHEM.

[leATeNbHOCTHBIM NOAX0A4 B 06pa3oBaHUM CTPOUTCA Ha MPU3HAHWK TOro, YTO
pasBUTME NNYHOCTM oObydvarowmxcs ¢ THP mnafwero WKOAbHOrO BoO3pacTa
OrpefenseTcs  XapakTepom oOpraHusauuMyM  LOCTYMHOW UM [eATe/lbHOCTU
(NpeMEeTHO-NMPaKTUYECKOM 1 y4eBHONA).

OCHOBHbIM CPeACTBOM peann3aunmy LesTe/IbHOCTHOrO MoAxo4a B 06pa3oBaHMu
ABNAETCA 00yYeHMe KaK MpoLecc opraHm3auuu rnosHasaTe/lbHON M MpesMeTHO-
MPaKTUYeCcKoW [eaTeNbHOCTU 06y4vatowmxcs, obecrneunBatolLMini OBnajeHne MMu
cofepxaHvuem 06pa3oBaHus.

B KOHTeKcTe pa3paboTKuM aganTMpoBaHHON nporpaMmbl obydarowwmxca ¢ THP
peasim3aums AedTelbHOCTHOro nogxosa obecrneynsaert:

-npugaHve pesynbtatam 06pa3oBaHMs COLMAIbHO U IMYHOCTHO 3HAYMMOrO XapakTepa;



-MPOYHOE YCBOEHME YYaLUMMUCA 3HaHWA W OnblTa PasHO06pPa3HON
NEeATeNIbHOCTM, W MOBEAEHUs, BO3MOXHOCTb WX CaMOCTOSATE/IbHOro
NPOABMXEHUS B M3yUYaeMblX 06pa30BaTe/lbHbIX 06/1aCTsIX;

-CYLLeCTBEHHOE MOBbILIEHNE MOTUBAUMM M MHTEpeca K YYEHUIO,
NPUOBPETEHMIO HOBOIO OMbITa AESATENILHOCTU U MNOBEAEHWS;

-o6ecrneyeHne ycnoBnin ana 06LLEKYNbTYPHOIO U NMYHOCTHOIO Pa3BUTKSA
Ha OCHOBE (POPMUPOBAHUS YHUBEPCAIbHLIX YYEOHbIX AEACTBUIA, KOTOPbIE
obecneunBaldT He TOMbKO YCMELIHOEe YCBOEHME MMU CUCTEMbI HayUHbIX
3HaHWIN, YMEHWUI N HaBbIKOB (aKafeMNYECKMX PE3YNbTAaTOB), MO3BONAHOLLINX
NPOAOMKUTL 006pa3oBaHMe Ha CNefytLLen CTYNEHU, HO W XXU3HEHHOM
KOMMETEHLINN, COCTaB/SAOLEN OCHOBY COLINA/IbHOW YCNELLIHOCTW.
OcHOoBHble HanpassaeHUs KoppeKYyUuoHHoU pabomei:

- pa3BuTNE ME/IKOI MOTOPUKN KCTU U NasIbLEB PYK;

- pa3BMTIE HABbIKOB Kanurpapuu;

- pa3BuTHE (DOHETUKO - POHEMATUYECKNX NPEACTaBNEHWN;

- (hopMmMpOBaHMe YMeHMS paboTaTb MO C/I0BECHON Y MUCbMEHHOW UHCTPYKLMK,
anropuTmy;

- pa3BUTME BbICLUNX NCUXUYECKUX (DYHKLINIA;

- pa3BUTKE peun, BnafeHne TeEXHUKOW peuu;

- KOPpeKuua NHANBUAYaIbHbIX NPO6ENOB B 3HAHUSAX.

®dopmebl opeaHu3ayuu obpazosamennbHO20 npoyecca

- YPOK;

- BHEK/laccHas pabota
TexHosno02uu oby4yeHus:

- CUCTEMHO — [1eATeNIbHOCTHBbIN MOAXO0[

- TEXHO/I0r1A NPO6/IEMHOIO0 ANaora;

- MPOEKTHAA TEXHO/IOMnS;

- IKT- TexHonoruu,

- TEXHONOr NS YPOBHEBOI AnpdepeHumaLmnm
- 3[l0POBbECOEpEratoLLME,;

MemoObl 0byueHus

- O6BACHUTENBHO-UNTHOCTPATUBHBIN.

- PenpofyKTnBHbI MeToA

- MeTog Npo6/1IEMHOr0 U3M0XEHUA

- YacTMYHO-MOWCKOBBIN (3BPUCTUYECKMNI) METOS,

- iccnefoBateilbCKUin METOL,

- MeToAb! KOHTPO/A M CAMOKOHTPO/SA

Ona oTcnexXmBaHUA pe3ynbTaToB NpPeayCcMaTpUBaloTCA B caeaytowme popmel

KOHMpPOonA:



- CTapToBbIf, NO3BONAOLWNIA ONPEeAeNNTb UCXOLHbIA YPOBEHb Pa3BUTUS
yyalmxcs;
- TekyLwnia
- AIToroBbIi1 KOHTPO/Ib B (hopMax (TeCTMPOBaHME; NPaKTUyecKne paboTbl;
TBOpYECKMe paboTbly4yalnXCcs; KOHTPO/IbHbIE paboThl)
- KomnnekcHas pabota no ntoram o6y4yeHus
- CamooLeHKa U CAMOKOHTPO/1b.
Ana obyyarowmxes ¢ THP, ocsamsatowmx AOOIM 000,
XapakTepHbl crieaytoLLmeccrneympmnyeckne obpasosaresibHble
NoTPeGHOCTMU:
- 0becrieyeHre 0cobOM NPOCTPAHCTBEHHOM M BPEMEHHON OpraHu3auum
obpaszoBaTenbHOW cpeflbl C Y4eTOM  (DYHKUMOHA/IbHOrO  COCTOSIHUSA
LleHTpanbHON HepBHOM cucteMbl (LLHC) u HeipoguHaMMKK MCUXMYECKNX
npoueccoB obyyarowmxca ¢ THP (6bICTPOM MCTOLWAEMOCTM, HU3KOM
paboToCnoco6HOCTM, MOHMXKEHHOro 06Lero ToHyca 1 ap.);
- TM6Koe BapbUpOBaHME OpraHu3auMm npotecca 00y4YeHUA MyTem
PACLLUMPEHUS/COKPALLEHNS  COAEPXaHMSi  OTAENbHbIX  MPeAMETHbIX
obnacTteil, M3MEHeHMsI KonmMyecTBa YYebGHbIX 4acoB M WCMNONb30BaHUSA
COOTBETCTBYHOLMNX METOANK N TEXHONOTUIA;
- YNPOLLEHNE CUCTEMbI Y4eOHO-MO3HAaBaTe/bHbIX 3a4ay, pPelaeMbiX B npouecce
06pa3oBaHus;
- OpraHusaums npouecca 0by4eHUs ¢ y4eToM CreuuguKy YCBOEHUS 3HAHWA,
- YMEHMIA M HaBblkOB obydyarowmmuca ¢ THP  ("nowaroBom»
npegbsBneHUM  MaTepuasa,  [O3MPOBAHHOM  MOMOLWM  B3pOC/IONO,
NCNONb30BaHUM  CNeumaibHbIX  MEeToAO0B, MPUEMOB U CPEACTB,
CNOCOOCTBYHOLWNX KakK o0b6uiemy pa3BUTUIO 06yvarollerocs, TakK W
KOMMeHcauumn NHANBULAYaIbHbIX HEAOCTATKOB PasBUTKSA);
- HarNA4HO-AeNCTBEHHBIN XapaKTep cogepxaHns 06pa3oBaHus;
- 06ecneyveHne HenpPepbIBHOIO KOHTPO/IA 3a CTaHOB/IEHNEM Y4ebHO-
- NO3HaBaTe/IbHOWN AeATeIbHOCTY 06YyyatoLerocs, NPoAo/KatoLLerocs 4o
LOCTVKEHWNSA YPOBHSA, MO3BOAIOLLENO CNPABNATLCA C YUEOHbIMU
3ajaHNAMMN CaMOCTOATE/bHO;
- MOCTOAHHASA MOMOLLb B OCMbIC/IEHUM N pacLUMpPeHUN KOHTEKCTa
- yCBaMBaeMbIX 3HaAHWIA, B 3aKPEN/IEHNN Y COBEPLLEHCTBOBAHUMN OCBOEHHBbIX
YMEHWUI;
- CneuyanibHoe 06yYeHVe «NepeHocy» CHOPMUPOBAHHBIX 3HAHWUIA Y
YMEHWUI B HOBbIE CUTYaLUNB3aNMOLENCTBUSA C feNCTBUTENIbHOCTLHO.

MporpaMMbl N0 OTAENMbHbIM  Y4eOHbIM  AWUCUMMAMHAM  MOTYT  BblITb
aflanTMpoBaHbl C y4eTOM 0C0bbIX 06pa3oBaTe/iIbHbIX NOTPEOHOCTEN 00yUatoLLIMXCS,
MX BO3MOXHOCTE M OrpaHNUYeHWnin, 0B6YCMOB/IEHHbIX HapyLUeHUAMU peun u (npwu
Ha/IMYNIN) MHBIMU HApPYLUEHVUSMUN Pa3BUTUS.



COIAEPKXAHUE OBYYEHUA

8 KJIACC

HepBOHa‘IaJILHLIe XUMHNYCCKHUC ITOHATUA

[MpeamMeT XmMun. Posib XUMUKN B XXU3HWU YenoBeka. XUMUA B CUCTEME Hayk.
Tena n BewectBa. Pu3nMyecKkne CBOWCTBA BeLLECTB. ArperatHoe COCTOSHME
BewecTB. MOHATME O MeToAax MO3HaHMS B XMMWUW. YUCTble BewlecTBa U CMECHU.
Cnocobbl pa3aeneHunsi CMeceil.

ATOMbl W MONeKynbl. XUMUYeCKMe 3neMeHTbl. CUMBOSbI  XUMUYECKMX
3/1eMeHTOB. IMpoCTble 1 CNOXHbIe BewecTBa. ATOMHO-MONEKYNSAPHOE YYEHME.

Xumnyeckasa opmyna. BaneHTHOCTb aTOMOB XMMWUYECKUX 3/1eMEHTOB.
3aKOH nNOCTOsIHCTBA cocTaBa BewecTB. OTHOCUTEe/NIbHAA aTOMHas — Macca.
OTHOCUTeNbHAast MONeKyNsapHas macca. MaccoBas [0/ XMMUYECKOro 3/IEMeHTa B
COeANHEHUN.

KonuuecTtBo Bellectsa. Monb. MondpHaa macca. B3anmocBA3b KO/IMYECTBa,
MacCbl W 4ucna CTPYKTYPHbIX €eAuHWL, BellecTBa. Pacyétbl no dgopmynam
XUMUYECKNX COeAMHEHNIA.

dDun3nNYECKME U XUMNYECKUNE ABMEHNA. XUMMUYECKas peakums 1 eé Npu3HaKu.
3aKOH COXpaHeHWs MacCbl BeLecTB. XMMWYECKUe YypaBHeHWs. Knaccugmkaums
XUMMNYECKMX peaKkuunii (COeANHEHUS, Pa3NOoXeHWs, 3aMeLLeHNs, 06MeHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMWYeCKOI Nocyaoii, npasunaMu paboTbl B nabopatopumn v
npuémammn obpatleHns ¢ nabopaTtopHbIM 060pYyL0BaHNEM, NU3YUYEHUE U OMucaHue
(hPM3MYECKMX CBOMCTB 006pas3L0B HEOPraHW4YeckMx BeLLEeCTB, HabNHOAEHME
(pm3myecknx (nnaeneHve BOCKa, TasHWe JfibAa, pacTupaHue caxapa B CTYIKe,
KUMEHNe N KOHAEHCAUWA BOAbl) M XUMUYECKUX (TOpeHue CBe4vn, NpoKamBaHue
MeAHOM NPOBOJIOKK, B3aMMO/ENCTBME MeNa C KUCNOTOW) SABNEHWNIA, HAbNoaeHNe ©
onucaHne MPU3HaKOB MPOTEKaHMS XUMUYECKUX peakumin (pasnoxeHue caxapa,
B3aMMO/ENCTBME CEPHOM KWUCNOTbI C XN0OPUAOM Gapusi, pasnoXKeHue ruapokcuia
meam (1) npu HarpeBaHuM, B3aUMOAENCTBUE Xene3a ¢ pacTBopoM conu meaun (1),
M3yyeHne Crocob0B pasfenieHns CMeceid: C NMOMOLLbI MarHuTa, (WbTPOBaHME,
BblMapuBaHune, ANCTUNNALNA, XpoMaTorpagus, NpoBeLeHne OUUCTKM NOBapPEHHOW
conu, HabnogeHWe U OMUCaHWe  pe3y/nbTaToB  MPOBEAEHWA  OMbiTa,
WNOCTPUPYIOLLEr0 3aKOH COXpPaHeHWs Macchl, CO3jaHue MOfeNen MONeKysn
(LuapocTep>KHEBbIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3gyx — cmecb rasos. CoctaB Bo3fgyxa. Kucnopog — 3neMeHT v npocToe
BELLECTBO. HaxoxaeHve Kucnopoga B Mpupoge, (hM3nmyeckne M XUMUYECKME
ceoricTBa (peakuuy ropeHus). Okcupbl. TpumeHeHme kucnopoga. Cnoco6sl



nonyyeHuss Kucnopoga B nabopatopum M NPOMbILWIEHHOCTU.  KpyrosBopoT
Kucnopoga B npupoge. O30H — anoTponHas MoanQpUKaums Kuciopoaa.

TennoBoi 3h(heKT XMMUYECKOW peakumu, TEPMOXMMUYECKME YpaBHEHWS,
3K30- W 3HAOTEPMUYECKME peakuuwn. TOMAMBO: Yrofb U MeTaH. 3arpAsHeHue
BO34yXa, YCUNeHMe NapHMKOBOIro adh(heKTa, paspyLLeHme 030HOBOIO C/10S.

Bogopos - 3neMeHT WM NpoCToe BellecTBO. HaxoxaeHue Bogopoda B
npupoge, ¢uU3MYeCKne WU XMMUYECKME CBOICTBA, MNPUMEHEHME, Crnocobbl
nonyyeHnsa. Kncnotsl U conu.

MonsipHbliA 06BEM ra3oB. PacyéTbl N0 XMMUYECKUM YpaBHEHUSAM.

dun3nyeckne cBoKcTBa BOAbl. Boga Kak pacTBopuTeNb. PacTBopbl.
HachblleHHble 1N HEeHAaCbILWeHHbIe PacTBOpbl. PacTBOPMMOCTL BELLECTB B BOJE.
MaccoBas 1014 BellecTBa B pacTBope. XMMMUYECKNe CBOMCTBA BOAbl. OCHOBaHWS.
Ponb pacTBOpPOB B NMPUPOAE U B XXM3HWU YenoBeka. KpyrosopoT BOAbI B NPUPOSE.
3arpsisHeHve NpUPoOAHbIX BoA. OXpaHa U 0YMCTKA MPUPOLHBIX BOA,

Knaccudumkauyms HeopraHMYeckmx coefuHeHuid. Okcumpbl. Knaccugmkaums
OKCMAoB:  cofeobpasytowinme  (OCHOBHbIE,  KWUC/IOTHble, amM(OTEPHblE) U
Hecofieobpasytouime. HomeHknatypa OKCMAOB. DPU3MYECKMe U XUMUYECKME
CBOMCTBA OKCMAOB. MoNy4yeHne OKCUIO0B.

OcHoBaHusA. Knaccugukaumss OCHOBaHWIA: LWENOYM W HEpacTBOPUMbIE
OCHOBaHWs. HoMeHKfiaTypa OCHOBaHM. PU3MYeCKMe N XUMUYECKMe CBOMCTBA
OCHOBaHWi1. MonyyYeHne 0CHOBaHMWIA.

Kucnotbl. Knaccugmkaumsa kucnot. HomeHknaTypa KucioT. ®usmyeckue u
XUMUYECKME CBOICTBA KWUCNOT. PsAg akTmBHOCTM MeTannos H. H. bekeTtosa.
[MonyyeHne Kucnor.

Conu. HomeHknatypa conei. ®usnyeckme n XMMUYECKME CBOWCTBA COMEN.
Mony4eHne conei.

"eHeTMYeCKast CBA3b MEXY Knaccamyt HeOpraHUYecKnX coeIMHeHWIA.

Xumuueckuit IKCnepumenm:

KauyeCTBEHHOE OnpefeneHne Coaep>kaHusa K1cnopoaa B Bo3ayxe, NonyyeHue,
cobupaHve, pacrnos3HaBaHWe W W3yYeHWe CBOWCTB Kucnopoda, HabnomeHue
B3aMMOLENCTBMS BELLECTB C  KWC/MIOPOAOM W YC/MOBUA BO3HUKHOBEHUSA W
npekpalleHs ropeHns (noxapa), O3HaKOMJ/IeHMe C ob6pasuamMum OKCUAOB W
onucaHve WX CBOWCTB, MOJly4YeHUe, CObUpaHWe, pacrno3HaBaHMe W U3Yy4YeHue
CBOMCTB Bofopoga (ropeHve), B3aumogeicteme sogopoga ¢ okcugom megm (1)
(BO3MOXXHO MUCMO/Ib30BaHWe BMAeOMaTepuUanoB), HabnoaeHe 06pasLoB BeLLeCcTB
KONMYecTBOM 1 MOMb, MCCefoBaHNe OCOOEHHOCTE pPacTBOPeHWs BELLECTB C
Pa3/INYHON PacTBOPUMOCTLIO, MPUrOTOB/IEHWE PACTBOPOB C  OMpefenéHHOW
MacCOBOI [0/1ell PaCTBOPEHHOIO BeLLLEeCTBa, B3aMMO/ENCTBME BOAbI C MeTa/laMu
(HaTpvemM ¥ Kanibuumem) (BO3MOXHO  WCMO/Mb30BaHME  BMAEOMAaTepuasnos),



nccnefosaHve 06pasLOB  HEOpPraHWYeCKMX BELEeCTB  pas/IMyHbIX  K1acCos,
HabMoaeHNe N3MEHEHNSA OKPaCcKuM UHAMKATOPOB B PacTBOPAaxX KWUCMOT W LeNoYei,
n3ydeHue B3ammopencTeus okcuga meau (1) ¢ pacTBOPOM CEPHOM KWUCNOTHI,
KMUCNOT C MeTa/l/laMK, pPeakuuin HernTpanmsauun, nosyyeHne HepacTBOPUMBIX
OCHOBaHWI, BbITECHEHWE O4HOr0 MeTasna APYrMm M3 pacTBopa COMMW, peLLeHue
3KCMepUMeHTa/IbHbIX 33fad Mo TeMe «BaxHellue Knaccbl HeopraHMyecKmnx
COEQIMHEHNIA.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBHTEIbHBIE Pe€aKIInu

[MepBble MONbITKA KnacCUPUKaLMN XUMUYECKUX 3N1eMeHTOB. [ToHATWE O
rpynnax CXoAHbIX 3/1eMEHTOB (LLeN0YHbIE W  LefI0YHO3eMe bHbIE MeTasbl,
rasioreHbl, UHepPTHbIE rasbl). SNeMeHTbl, KOTOpble 06pa3yroT aM(DOTepHble OKCUAbI
N TUAPOKCUAbI.

Meproanyecknii 3aKoH. Mepnognyeckas cucteMa XMMUYECKUX 31eMeHToB [,
N.  MeHgeneesa.  KopoTkonepuogHas 1 AJIMHHONEPUOAHas  (DOPMbI
MeproanyecKoin cncTembl XMMmyeckux anemeHToB [. . MeHpaeneesa. Meprofbl
M rpynnbl. PUNYECKMIA CMbICT MOPSAKOBOrO HOMepa, HOMEPOB nepuoda W
rPynmnbl 3/IEMEHTA.

CT1poeHune aTomoB. CocTaB aTtOMHbIX A4ep. M30Tonbl. 91eKTpPoHbl. CTpoeHme
3/IEKTPOHHbIX ~ 060/104eK  aTOMOB  MepBbiX 20  XUMWYECKUX  3/IEMEHTOB
Mepuoanyeckoin cuctembl O. . MeHgeneeBa. XapakTepUCTUKA XUMUYECKOrO
a/leMeHTa Mo ero nofoXeHuto B Mepuognyeckor cucteme . V. MeHgeneesa.

3aKOHOMEPHOCTN W3MeHeHWa paguyca aTtoMOB XWUMWYECKUX 3/1eMEHTOB,
MEeTa/I/IMYECKNX N HEMETASITIMYECKUX CBOWCTB MO rpynnam v nepuogam.

3HaueHwue MNepnoanyeckoro 3akoHa v MNepruoamnyecKon CUCTeMbl XMMUYECKNX
3NIEMEHTOB [A/15 Pa3BUTUA HaykKu W npaktuku. O. . MeHaeneeB — YYEHbIA U
rpaXKAaHVH.

Xumunyeckaa cBA3b. KoBaseHTHad (MonspHas W HenonspHas) CBA3b.
ANeKTPOoOTPULATENTILHOCTL XUMNYECKUNX 3NEMEHTOB. VIOHHas CBA3b.

CrteneHb  okucneHusa.  OKUCNUTENIbHO--BOCCTAHOBUTE/IbHbIE  peakuun.
[Mpoueccbl OKUCNEHUS U BOCCTaHOBNEHUA. OKUCUTENN U BOCCTaHOBUTEN.

Xumuueckuit IKCnepumenm:

M3ydyeHne 06pasL0B BELLECTB MET/IOB WU HEMETa//IoB, B3aMMOLENCTBME
rMApPoOKCMAa LUMHKA C pacTBopaMu KWUCNOT W LeioYveit, npoBefeHue OrbITOB,
WNOCTPUPYIOWNX  NPUMEPbl  OKUCIINTENbHO-BOCCTAHOBUTE/IbHBIX — PeaKLmii
(ropeHwue, peakuumn pa3noXeHUs, CoegnHeHNs).

Mexcnpeomemmunle ceéa3u



Peannzaumsa MexnpeameTHbIX CBA3e MpW U3yYeHMM XUMKUM B 8 Knacce
OCYLLECTB/ISIETCA Yepe3 WCMosb30BaHWe KaK OOLWMX eCTeCTBEHHO--HaY4HbIX
MOHATWI, TaK U NOHATUIA, ABNSAOLLMXCA CUCTEMHBIMWU ANA OTAE/NbHbIX NPeAMEeTOB
eCTeCTBEHHO--Hay4HOro LMKa.

OOLne ecTeCTBEHHO--HaY4YHble MOHATUA: Hay4YHbIW (haKT, rMnoTesa, Teopus,
3aKOH, aHa/in3, CUHTe3, Knaccuukaumsa, MepuoguyHoCcTb,  HabnaeHue,
3KCMEPUMEHT, MOLENNPOBaHNE, U3MEPEHMEe, MOAESb, ABMEHNE.

®dun3mka: maTepus, aToM, 3/1eKTPOH, MNPOTOH, HEWTPOH, WOH, HYKINA,
M30TOMbl, PaANOaKTUBHOCTb, MOJIEKYNA, 3/IEKTPUYECKUIA 3apsif, BELLeCTBO, Teso,
00bEM, arperaTHoe COCTOSHME BeLLecTBa, ras, u3myeckne BeSIMUYUHBI, eAUHULbI
N3MepeHuns, KOCMOoC, NnaHeThl, 38é3abl, COoNHLe.

Buonorusa: ghotocnHTE3, AblXaHue, buocdepa.

leorpagmsa: aTmocepa, ruapocdepa, MUHepPanbl, TOPHble MOPOAbI,
nosesHble NCKOMaemble, TOMNMBO, BOAHbLIE PECYPCSI.

9 KJIACC

BeIIIeCTBO U XUMHAYIECCKas peaKius

Meproanyecknii 3aKoH. MNepuognyeckas cucteMa XMMMYECKMUX 3N1eMeHTOB [,
N. MeHpeneeBa. CTpoeHMe aToMOB. 3aKOHOMEPHOCTM B W3MEHEHWUU CBOWCTB
XUMNYECKNUX 3/1EMEHTOB MEpPBbIX TPEX MEPUOLOB, Kanus, KaibUMd M UX
COEAMHEHUIA B COOTBETCTBMM C MOMIOXKEHMEM 3M1EMEHTOB B [lepnofmyeckoi
CUCTEME U CTPOEHNEM MX aTOMOB.

CTpoeHne BeLlecTBa: BUAbl XMMWUYECKON CBA3WN. TUMbl KPUCTaIIMYECKNX
PELLUETOK, 3aBUCMMOCTb CBOMCTB BELLECTBA OT TUMa KPUCTa/IMUYECKON PELLETKN U
BU/A XMMUYECKOWN CBA3MN.

Knaccugmkaums 1 HOMeHKNaTypa HeopraHMYeCKMX BeLlecTB. XUMUYECKMe
CBOMCTBA BELLECTB, OTHOCALLUMXCA K pPa3MYHbIM KiaccaM HeopraHMYecKmnx
COEANHEHWNIA, TEHETUYECKas CBSI3b HEOPraHNYEeCKNX BELLLECTB.

Knaccugpmkayms XMMnyecknx peakumii no pasnnyHbIM npusHakam (no vmcny
M COCTaBy Y4yacTBYIOLMX B peakuun BeLLecTB, MO TenjoBOMYy 3gdeKkTy, Mo
N3MEHEHUIO CTEMNeHeil OKUC/IEHNSA XMMUYECKMX 3/IEMEHTOB, N0 06paTMMOCTK, NO
y4yacTuIO Katanmsaropa). OK30- U 3HAOTEPMUYECKME peaKunmn, TePMOXUMUYECKMe
ypaBHeHUS.

[MOHATNE O CKOPOCTU XMMMUYECKOW peakumn. loHATME 06 obpaTMMbIX WU
HeobpaTUMbIX XUMUYECKMUX peakumsiX. NOHATAE O FOMOTEHHbIX U reTeporeHHbIX
peakumax. MoHATHe 0 Katanmse. MMOHATME O XMMUYECKOM paBHOBecUN. PaKTopbl,
BMAIOWME Ha CKOPOCTb XMMUYECKON peakumMm W MOM0XeHNe XUMUYECKOro
paBHOBeCUS.

OKUCNNTENbHO-BOCCTAHOBUTE/NIbHbIE  peakuun,  3MEKTPOHHbIM  6anaHc
OKWUCNNTENbHO-BOCCTAHOBUTE/TbHOM peakuuu. CocTaB/ieHMe  ypaBHEHWiA



OKWUCNNTENbHO--BOCCTAHOBUTE/IbHLIX — peakumii € UCMOMb30BaHMEM  MeTofa
3/IEKTPOHHOro 6anaHca.

Teopus aNeKTPONUTUYECKON AnccoLmaLnm. dNeKTPOINTbI U HEINEKTPOUTBI.
KaTnoHbl, aHWoHbl. MexaHu3M amMccoumanmmn BeWwecTB C Pas/IMYHbIMKA BUAAMU
XMMMNYeCKoi cBasn. CteneHb guccoumnaumm. CunbHble U cnabble 3N1eKTPONNUTLI.

Peakumn MOHHOro obMeHa. Y CnoBusi NPOTEKaHNA peakumili MIOHHOTo 06MeHa,
MO/Hble W COKpaLLEHHbIE WOHHbIE YypaBHEHWs peakuuid. CBOWCTBA KWCMOT,
OCHOBaHMn W CONMel B CBeTe MpeAcTaBNeHMin 00  3NeKTPONUTUYECKON
anccoupmaumn. KayecTBeHHbIe peakummn Ha NoHbI. MoHsATUe O TMAPONN3e CoNei.

Xumuueckuii IKCnepumenm:

O3HaKOM/IEHME C MOAENSIMU KPUCT/IIMYECKUX PELLETOK HeopraHM4ecKmx
BELECTB — METa/INI0B M HemeTanioB (rpaduta W asMasa), C/NOXHbIX BeLecTB
(xnopuaa Hatpus), uccneaoBaHne 3aBUCUMOCTN CKOPOCTU XMMUYECKOM peakummu
OT BO3JENCTBMA Pa3UYHbLIX (AKTOPOB, WCCMeAOBaHME 3/EKTPONPOBOAHOCTU
pacTBOPOB BELLECTB, Mpouecca Auccoumaumnm KUCNoT, LWenoveld un  conen
(BO3MOXXHO ~ MCMOMb30BaHWE  BWAEO  MaTepuasnoB), MPOBEAEHME  OrbITOB,
WNAKOCTPUPYIOWNX — MPU3HAKM  NPOTEKaHWA  peakuuMid  MOHHOro  obMeHa
(obpaszoBaHMe oOcaflka, BblAeneHMe rasa, o06pasoBaHWe BOAbl), OMbITOB,
UNIIOCTPUPYIOLMX  MPUMEPbI  OKUC/NTENbHO-BOCCTAHOBUTE/bHBIX  peakuuii
(ropeHve, peakumy pasfioXeHUs, COefMHeHWs), pacrno3HaBaHWe HeopraHNYecKmx
BELLECTB C MOMOLLbKD  KAYeCTBEHHbIX peakuuMin Ha  WOHbl,  peLueHue
3KCMepUMeHTaIbHbIX 3ajau.

HeMeTauaabl 1 UX COoO¢INHCHUA

Obwas xapaktepuctMka ranoreHoB. OCO6GEHHOCTM CTPOEHWs aTOMOB,
XapaKTepHble CTeNeHW OKucneHus. CTpoeHue U (hM3NYEecKmne CBOMCTBA MPOCTbIX
BELECTB — rasioreHoB. XMMWYecKme CBOWCTBa Ha MpumMepe  X/opa
(B3aMMOAeNCTBE C MeTanamu, HemeTaiamu, Lienodyamu). X0poBOLOPOL,.
ConsHaa KucnoTa, XMMMUYECKMe CBOWCTBA, MOJyYeHWe, npumeHeHue. [elncTBue
X/0pa M XN0pPOBOAOPOAA Ha OpraHM3M YesioBeka. BaxHenluve xnopugbl U ux
HaxoX[eHWe B NpUpoae.

Obuwas xapaktepuctnka anemeHToB VIA-rpynmnbl. OCO6EHHOCTN CTPOEHUSA
aTOMOB, XapaKTepHble CTeneHW OKucneHus. CTpoeHVe U (PU3NYECKMe CBOWCTBA
MPOCTbIX BELLECTB — KMUCM0POAa U cepbl. ANTOTPOMHbIE MOAUMDMKALMN KUCNIOPoAa
N cepbl. XUMNYECKNe CBOMCTBa cepbl. CepoBOAOPOL, CTPOEHME, (IM3NYECKMe U
XMMUnYeckne corcTBa. OKCUAbl Cepbl Kak NMpPeacTaBuTeNIn KUCTOTHbIX OKCUAOB.
CepHas  Kucnota, (U3NYecKMe U XuMMUYecKne cBoncTBa  (06WmMe  Kak
NpefcTaBUTeNA  Kacca KUCMOT U cneuuguyeckue). XMMUYECKUe peakuuu,
nexkauie B OCHOBE MPOMbILLIEHHOrO Crnocoba Mosy4YeHnss CepHOM  KUCTOTHI.
[MprYiMeHeHNe CepHOI KUCNOTbl. COMM CEPHOIN KUCOTbI, KAYeCTBeHHAasA peakLna Ha



Cynbar-noH. HaxoxxaeHve cepbl U €€ coeAuHeHMIn B npupoge. XMMUYecKoe
3arpsisHeEHNe OKpYXKaloLleld cpefbl COeAUHEHMSIMU Ccepbl (KUCOTHbIE [O0XAM,
3arpsisHeHNe BO3ayxa U BOLOEMOB), CNOCO6bLI ero NpeaoTBpPaLLEHNS.

Obuan xapaktepucTnka anemeHToB VA-rpynnbl. OCOBGEHHOCTN CTPOEHUS
aTOMOB, XapaKTepHble CTerneHW OKMCNeHUsA. A30T, pacrnpocTpaHeHne B NPUPOLE,
(hM3myeckme N Xummnyeckme ceorcTea. KpyrosopoT a3oTa B npupoge. AMMUaK, ero
(hPM3MYECKME U XMMUYECKME CBOCTBA, MoMTyYeHne 1 npumeHeHne. Conm aMmmoHms,
NX U3NYECKME N XMMUYECKME CBOCTBA, NPMMeHeHMe. KayecTBEHHas peakums Ha
MOHbI aMMOHUA. A30THasd KUC/oTa, eé MosiyvyeHune, PU3NYecKme u XUMUYecKune
cBoicTBa (0OWMe KakK MpeAcTaBUTENS Khaacca KUCAOT W cneuudguyeckume).
icnonb3oBaHWe HUTPATOB W COME aMMOHMS B KayeCTBe MMWHepasibHbIX
yA06peHnin. XnMmnyeckoe 3arpssHeHne OKpyXKatoLein cpefbl COeUHEHMSIMIN a30Ta
(KNCNOTHblE [OXAW, 3arpAsHeHWe BO3Ayxa, MO4YBbl UM BOAOEMOB). docgop,
annoTponHble Moaudukaumm gocgopa, (U3MYECKne U XMMUYECKME CBOWCTBA.
Okcug hocopa (V) v octopHast KUCoTa, PU3NYECKME 1 XUMUYECKINE CBONCTBA,
nony4yeHue. Micnonb3osaHne PoctaToB B Ka4eCTBE MUHEPA/TbHbLIX YA0OPEHNIA.

Obwas xapaktepuctuka anemMeHToB IVA-rpynnbl. OCO6EHHOCTN CTPOEHUA
aTOMOB,  XapaKTepHble  CTeneHW  OKUCNEHWS.  YTNepoA,  annoTporHble
MOAMMMKALMKX, pacrpocTpaHeHWe B MPUPoLe, (U3NYECKME N XUMUYECKUe
ceoicTea. Afcopbums. KpyrosopoT yrinepoga B npupoge. Okcuabl yrinepoga, ux
(m3nyeckne n XUMUYECKME CBOICTBA, [ENCTBME HA >KUBblE OpraHu3Mbl,
NoslyyeHne 1 MpUMeHeHWe. JKOOrmyeckne npobnembl, CBA3aHHbIE C OKCUAOM
yrnepoga (IV), runotesa rno6asbHOro MOTENAEHMS KAMMaTa, MapHUKOBbIN
apdeKT. YronbHas KucnoTa u eé conum, nx puanyeckme n XMMmn4eckne CBOMCTBA,
noflyyeHne w npumeHeHne. KayeCTBeHHasd peakums Ha KapbOoHAT-UOHbI.
cnonb3oBaHve KapboHATOB B ObITY, MeAMLUHE, NMPOMBILLIEHHOCTU U Ce/IbCKOM
XO035IMCTBE.

[MepBOHaYasibHble MOHATUA 06 OPraHNYeCcKMX BeLLeCTBaxX Kak O COeMHEeHNAX
yrnepoga (MeTaH, aTaH, 3TW/EH, aueTu/eH, 3TaHON, TINLEPVH, YKCYCHasA KUCOTa).
MpupodHble WUCTOYHWUKW  YrNieBoAopPoAoB (Yronb, MNPUPOAHbIA ra3, HedTb),
NPOAYKTbl MX nepepaboTkn (6eH3WNH), UX POnb B ObITY M MNPOMbILLIEHHOCTH.
[MoHATME 0 BUOMOTMYECKN BaXKHbIX BELLLECTBAX: XuMpax, 6enkax, yrnesogax — u nux
PONN B KM3HW 4efnosBeka. MartepuvanbHOe eAMHCTBO  OPraHUYeckux W
HeopraHMYecKnx CoeiMHeHNM.

KpemHuiA, ero u3nyeckne W XMMUYECKME CBOMCTBA, MNONYYeHVE W
npumeHeHne. CoefuHeHUs KpeMHus B npupoge. OO6Wve npeacTasneHns 06
okcuge KpemHusa (IV) n KpemHuMeBoin kucnote. CUAMKaTtbl, X UCMOMb30BaHVE B
ObITY, B MPOMbILLMIEHHOCTU. BaxKHeillne CTpouTeNIbHble MaTepuasibl: Kepamuka,



CTEK/O, LeMeHT, 6eTOH, Kene306eToH. MNpobnembl 6e30MacHOro MCrnosib3oBaHus
CTPOUTE/IbHBIX MaTepranoB B NOBCEAHEBHOW XXU3HN.

Xumuueckuit IKcnepumenm:

n3yyeHne obpasLoB HEOPraHNYECKMX BELLECTB, CBOMCTB COMISIHOM KWUCNOTHI,
NpoBeAeHNe KaYeCTBEHHbIX peakUmil Ha XI0pUA-MOHbI 1 HabNOAeHME NMPU3HAKOB
MX MPOTEKAHWUSA, ONbITbl, OTpaXKatolme (U3NYECKME U XUMWYECKME CBOMCTBA
rafloreHoB M UX COoeAuHeHW (BO3MOXXHO WCMO/b30BaHWE BuMAeOMaTepuasnos),
O03HaKOM/IeHMe C obpasuamu xnopuaos  (ranoreHnaoB), O3HaKOM/IEHWE C
obpasuamm  cepbl W €€  coeAMHEHMAMU  (BO3MOXXHO  WCMNOJb30BaHMe
BUAeOMaTEPUANoB), HabnoAeHWe NpoLecca 0byrnvMBaHMA caxapa nof AeWCTBUEM
KOHLUEHTPUPOBAHHOMW  CEPHON  KMCMOTbl, W3YYEHWE XUMUYECKUX CBOWCTB
pa3baB/ieHHOM CEePHOM KMCNOTbI, NPOBEAEHME KaYeCTBEHHOIN peakLmmn Ha cynbhar-
MOH W HabntofeHne Mpu3Haka eé MNpoTeKaHusi, 03HAKOMJIEHME C (hM3NYECKMMMU
cBoicTBaMu asoTa, hocopa U UX COeAUHEHWUIA (BO3MOXHO WCMO/b30BaHME
BMeOMaTepnanoB), obpasuaMm aszoTHbIX U (HOCHOPHBLIX YA0OPEHWIA, NONYYEHMe,
cobupaHune, pacro3HaBaHWe W M3y4YeHWe CBOWCTB ammuaka, MNpPOBeAeHMe
KayeCTBEHHbIX peakuuii Ha MOH aMMOHUA U (hocdaT-NoH U M3yYeHne NPU3HAKOB
MX MPOTEKaHUS, B3anMOAENCTBNE KOHLEHTPUPOBAHHON a30THOM KUCOTbI C MeAbtO
(BO3MOXXHO ~ UCMOSIb30BaHWe  BMAeOMaTepuasios), N3yyeHne  mopenen
KPUCT/IIMYECKMX PeLéToK asMasa, rpaura, ¢ynnepeHa, O03HaKOM/eHWe C
MpoLeccoM afcopobumn pacTBOPEHHLIX BELLECTB aKTUBMPOBAaHHLIM YIEM W
YCTPOCTBOM MPOTUBOrasa, nosiydyeHve, cobupaHvie, pacrnosHaBaHve 1 U3yyeHue
CBOWMCTB YINeK1CNOro rasa, NpoBefeHne KauyeCTBEHHbIX peakumii Ha KapboHat U
CUINKAT-MOHbl M M3Y4YeHWe TMPU3HAKOB WX MNPOTeKaHWs, O3HAKOMJIEHWE C
NPOAYKUMEN CUIMKATHOW MPOMbILLIEHHOCTHN, PeLUeHNe 3KCNepUMEHTaIbHbIX
3afay no Teme «BaXKHenLLne HEMETaNbl U X COEANHEHUS».

MeTaaabl 1 HX COCINHCHUA

OObLlan xapaKTepuUCTMKa XMMUYECKNX 3/1eMEHTOB — MeTa/I/IOB HA OCHOBaHUU
X NONOXeHMss B [lepnognyeckorm CUCTEME XUMUYECKUX 3nemeHToB [. W.
MeHzeneesa 1 CTpoeHUs atomoB. CTpoeHVe MeTainoB. MeTanimyeckas CBA3b U
MeTa//INYECKass  KpUCTa/IIMYecKas  pelléTka.  ONeKTPOXUMWYECKUIA  pajg
Hanps>XeHU MeTannoB. PU3NYECKME N XMMUYECKMe CBOMCTBA MeTanos. ObLme
cnocobbl Mnony4veHns MeTanos. [MOHATME O KOPPO3MM METa/INIOB, OCHOBHbIE
Cnocobbl 3awnTbl UX OT KOppo3uu. Cnnaebl (CTaslb, YYryH, AHOPa/IlOMUHWIA,
OpOH3a) 1 UX NPUMEHeHWE B ObITY 1 MPOMbILLIEHHOCTW.

LLlenoyHble MeTansbl: NONOXeHWe B MMeproanyeckor CUCTEME XUMUYECKUX
anemeHToB [. V. MeHfeneeBa, CTpOeHME KX aTOMOB, HaxOXAeHWe B NPUPOAE.
®un3nyeckre U XMMUYECKNe CBOMCTBa (Ha NpuMepe HaTpus 1 kanus). OKeuabl v



rMapoKcuabl Hatpua u  Kanus. [IpuUMeHeHWe LWefoYHbIX MeTafIoB U UX
COEZIMHEHNIA.

LLlenoyHo3emeNlbHble  MeTa/ilbl  MarHWA U KanibUWA:  MOJIOXKEHNE B
[MeproAMYecKoin cucteme XUmMmyecknx anemeHtos . V. MeHpeneesa, CTpoeHue
MX aTOMOB, HaxoX/aeHue B npupoge. Prsmyeckmne 1 XMMUYECKME CBONCTBA MarHus
N Kanbums. BaxkHeilime coefuHeHWs Kanbums (OKCuA, TUAPoOKCuA, Conun).
JKECTKOCTb BOAb! U CNOCOObI €& YCTPaHeHMS.

ANIOMUHWIA: NonoxeHue B Mepnoamnyeckoin CMCTeEMe XUMUYECKNX 3/IEMEHTOB
L. V. MeHfeneeBa, CTpoeHMe aToma, HaxoXaeHue B npupope. Pusnmyeckue u
XMMMWYECKMEe CBOMCTBA altOMUHMA. AMOTEPHbIE CBOMCTBA OKCKAA U rMapokKcunaa
IIOMUHNA.

YKeneso: nonoxkeHue B NepuoanYecKon CUCTEME XUMUYECKUX 3NEMEHTOB L.
. MeHgeneeBa, CTPOEHMe aTOMa, HaxoXaeHue B npupope. PusMYeckme wu
XMIMUYECKME CBOMCTBA Xenesa. OKcuabl, rmapokeuabl u conv xenesa (1) n xenesa
(111), nx coctas, CBOICTBA W NOMYyYEHME.

Xumuueckuii IKCnepumenm:

O3HaKOMJIeHWe C obpasuaMmy MeTa/sioB M CMNaBoB, WX (PU3NYECKMMMU
CBOMCTBaMW,  M3y4yeHWe  pe3ynbTaToB  KOPpPO3MM  MeTa/yioB  (BO3MOXHO
MCNOMb30BaHVEe BUAEOMATEPUAIOB), OCOOEHHOCTE B3aMMOLENCTBUA  OKCuAa
KanbUMs M HaTpus C BOZOW (BO3MOXHO MCMO/b30BaHWE BUAeOMaTeprasnos),
nccnefoBaHe CBOWCTB XKECTKOW BOAbI, NMpoLecca ropeHns xenesa B KUCIOPOLe
(BO3MOXXHO ~ UCMOSIb30BaHME  BMAeOMaTepuasioB), MPU3HAKOB  NPOTeKaHWs
KayeCTBEHHbIX peakuMil Ha WMOHbI: MarHus, KaabUmsi, aftOMUHUSA, LMHKa, >Kenesa
(1) v xenesa (I11), megn (11), HabnrogeHWe M onMcaHWe MPOLLECCOB OKpaLLVBaHUSA
NnameHy WOHaMW HaTpuSA, Kaimsg W KanbUma (BO3MOXHO MCMO/b30BaHWE
BUJeOMaTepnasioB), UccneoBaHne ampoOTePHbIX CBOMCTB MMAPOKCUaa aNtoMUHMUS
M TMAPOKCHAA LUMHKA, pelleHne aKCrnepMMeHTabHbIX 3aga4 Nno Teme «BaxHenwme
MeTasI/bl U UX COELUHEHUS».

XuMHS U OKpPY:KaWLIas cpeaa

BewlectBa n martepvanbl B MOBCEAHEBHOWN >XM3HW 4esioBeka. besonacHoe
MCNONb30BaHMe BELLECTB U XUMUYECKUX peakumin B ObITy. [epsasd nomowb npu
XVIMUYECKMX 0XKOrax 1 0TpaB/IEHUSAX.

XnMnyeckoe 3arpssHeHne OKpyxkarouleid cpefbl (NpefensHas gonyctumas
KOHUeHTpauus BellecTs, ganee — MNAK). Ponb XMUK B peLLeHn 3KOTOTUYECKNX
npo6nem.

Xumuueckuit IKCnepumenm:

n3ydyeHne 06pasL0B maTepuanoB (CTEK/O, Cn/aBbl MeTaI0B, NOMMMEPHbIE
marepuabl).

Mexcnpeomemunle ceéa3u



Peanmsauma MeXnpeLMETHbIX CBS3e NpW M3y4YyeHUM XuMum B 9 Knacce
OCYLLECTB/IAETCA Yepe3 MCMOoMb30BaHME Kak O0OLWMX eCTeCTBEHHO-Hay4YHbIX
MOHATUIA, TakK U NMOHATUN, ABNAIOLMNXCA CUCTEMHBIMU ANA OTAe/bHbIX NMPeLMeTOB
eCTECTBEHHO--HAY4YHOr0 LK/a.

O6LLUmMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rmnoTesa, 3aKoH,
Teopus,, aHaaM3, CWHTe3, Knaccuukauusa, nepuoLnNYHOCTb, HabMoaeHMe,
3KCMEPUMEHT, MOJeNMPOBaHWe, W3MepeHue, MOfLeNb, ABMIEHVE, MapHWUKOBBIA
3 heKT, TEXHONOrNA, MaTepuasbl.

®dusmkKa: MaTepus, aTtoM, 3N1eKTPOH, MPOTOH, HEWTPOH, WOH, HYKIUA,
M30TOMbI, PafMOaKTUBHOCTb, MOJIEKYNA, 3MEKTPUYECKUIA 3apsad, MPOBOAHMKM,
MONYNPOBOAHVKN,  AM3NEKTPUKKU, (DOTO3NIEMEHT, BELLEeCTBO, Teno, O0O0bEéM,
arperaTtHoe COCTOsiHVE BELLEeCTBa, ras, pacTBop, PaCTBOPMMOCTb, KPUCTa/IINYECKaS
pewweéTKa, crnaebl, (IU3NYECKME BENNYUHBI, eLUHULbI U3MEPEHUS, KOCMUYECKOoe
MPOCTPaHCTBO, NNaHeTbl, 38634bl, CONHLE.

Buonorua: dortocuHTes, AbixaHue, 6uocgepa, 3KOCUCTEMA, MUHepa/ibHbIe
YA06pEeHNS, MUKPO3/IEMEHTbI, MaKpO3/IeMeHTbI, MUTaTe/IbHbIE BELLEeCTBa.

[eorpadusa: artmocdgepa, rugpocgepa, MWHepasbl, TOpHblE  MOPOAbI,
MosiesHble MCKOMaeMmble, TOMNJIMBO, BOAHblE pecypcsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATBI

JINYHOCTHble pe3ynbTaTbl OCBOEHMS MNPOrpamMmbl OCHOBHOIO  06LEro
o6pa3oBaHMA AOCTUraldTCa B XOAe OOY4YeHMs XMMUM B €ANHCTBE Y4ebHOW W
BOCNUTATE/IbHOW AeATENIbHOCTW B COOTBETCTBMMN C TPAAMLMOHHBIMU POCCUNCKUMU
COLMOKYNbTYPHBbIMU W JlyXOBHO-HPABCTBEHHbLIMU LEHHOCTSIMW, MPUHATLIMU B
obLuecTBe npaBunamy M HOpMamy MOBeAeHUs U CNOCOGCTBYHOT npoLeccam
CamMOMnO3HaHs, caMopasBUTUA 1 coLmanm3almm 06y4vatoLmnxcs.

JINYHOCTHble ~ pe3ynbTaTbl  OTPaXalT  FOTOBHOCTb  OOYy4aroLmMXxcs
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUBHBLIX  LIEHHOCTHbIX OpUEeHTauuin 1
paclUMpeHme OnbITa AesTe/IbHOCTU Ha e€ OCHOBE, B TOM YMC/IE B YaCTU:

1) maTpMOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOr0 OTHOLLUEHUS K OTEYECTBEHHOMY KY/NbTYPHOMY, UCTOPUYECKOMY
M Hay4HOMY Hacneamio, MOHUMAHWUA 3HAYEHUS XUMUYECKOW HayKW B >KU3HU
COBPEMEHHOro 06LlecTBa, CMNOCOBHOCTN BfafeTb AOCTOBEPHON WMHMOpPMaLMein o
MepeaoBbIX AOCTMDKEHUAX W OTKPbITUAX MUPOBOM M OTEYECTBEHHON XMMWUW,
3aMHTEPECOBAHHOCTM B HAYUHbIX 3HaHWSAX 00 YCTPOMCTBE MUpa U 06LLECTBE;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NpPeacTaB/eHns O COUMaIbHbIX HOpMax W MpaBWiax MeXINMYHOCTHBIX
OTHOLLEHWIA B KONEKTUBE, KOMMYHUKATUBHON KOMMETEHTHOCTWN B O6LLECTBEHHO
MONe3HOW,  Y4eOHO-UCCNeAoBaTENIbCKON,  TBOPYECKOM W Apyrux  BuAax
[eATeNIbHOCTW, TOTOBHOCTM K pPa3HOOOpa3HOM COBMECTHOM [esATeNbHOCTU Mpu
BbIMO/IHEHUM  Y4ebHbIX, MO03HaBaTe/lbHbIX 33fay, BbIMO/HEHUN  XUMUYECKUX
3KCMEPUMEHTOB, CO34aHNN Y4ebHbIX NMPOEKTOB, CTPEM/IEHMS K B3aMMOMOHUMaHUIO
M B3aMMOMOMOLUM B Mpouecce 3TOWM Y4yeBHOW [eAaTeNIbHOCTW, TFOTOBHOCTU
OLeHMBaTb CBOE TOBeAeHMe W MOCTYMKM CBOMX TOBapuULEn ¢ nosvumm
HPaBCTBEHHbIX ¥ NPaBOBbIX HOPM C YYETOM OCO3HAHWSA NOCNEACTBUIA MNOCTYIMKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MMPOBO33pEHYECKME MpPeACTaBNeHNst O BELLECTBE M XMMUYECKOW peakuum,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO PasBUTUA HayKM WM COCTaBNsOLLME
OCHOBY A/11 MOHWMaHWS CYLHOCTM Hay4HOW KapTWHbI Mupa, NpeAcTaBfieHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUSA NPUPOAbLI, B3aMMOCBA3AX YenoBeka C
MPVYPOAHOIA CPeAoit, O PO XUMUU B MO3HAHMM 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/lbHble MOTWBbI, HanpaB/eHHbIE Ha MOMYYeHWEe HOBbLIX 3HAHWIA MO
XUMUK, HeobXoauMble NS 06BACHEHWA HabMOAaeMbIX NPOLECCOB U ABNEHWNA,
Mo3HaBaTe/lbHOM, WH(OPMALMOHHOMW N YMTaTeNbCKOW Ky/bTypbl, B TOM 4uche
HaBbIKOB CaMOCTOATE/IbHOW pPaboTbl C  Y4eOHbIMM  TeKCTamu, CRpaBOYHON



NNTEPaTYpon, AOCTYMHbIMW  TEXHUYECKMMMU CPeAcTBaMu  MH(OPMaLMOHHBIX
TEXHOMOTNA;

MHTEPeC K OOYyYEHUHO WM MNO3HaHMIO, JHOO603HATE/IbHOCTb, TOTOBHOCTH U
CMOCOOHOCTL K caM000pa30BaHWiO,  MPOEKTHOM U UCCNefoBaTeNlbCKOM
[eATeNbHOCTM, K 0CO3HaHHOMY BbIGOPY HamnpaBfeHHOCTM N YPOBHA 00yYeHMs B
AanbHenLwem;

4) popMHpPOBAHUS KYJILTYPbI 3/10POBbSI:

OCO3HaHWe LEHHOCTM D>KWU3HW, OTBETCTBEHHOIO0 OTHOLUEHWS K CBOEMY
3[0POBbIO, YCTaHOBKM Ha 3[0POBbIA 06pa3 XXWU3HW, OCO3HAHWE MOCNeACTBUA W
HeNpusATUe BPeAHbIX NPUBbIYeK (YNOTpebneHNs ankorosns, HapPKOTUKOB, KYpPeHus),
Heobxo4MMOCTM  cobntofeHns npasun  6e3onacHOCTM npu  obpalleHmn ¢
XVMMWYECKMM BELLLECTBAMMW B ObITY W peasibHOM XKN3HN;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPaKTUYeCKOMY U3y4YeHnto npodieccuii 1 Tpya pasnnyHoro poaa,
yBaXKEHWe K Tpyay W pesynbTaTam TPYAOBOW AeATEeNbHOCTW, B TOM YMCNe Ha
OCHOBE MPUMEHEHUS MPeAMETHbIX 3HAHWM MO XMMWUW, OCO3HaHHbIA BbIGOP
VHANBUAYaNIbHON TPAeKTOPUM MPOAOC/HKEHUS 06pa3oBaHMs C YYETOM NINYHOCTHBIX
MHTEPECOB N CMOCOBHOCTM K XMMUMK, 0OLLECTBEHHbIX MHTEPECOB N NOTPeBHOCTENR,
YCMELUHON NpodecCnoHanbHOM AeATENbHOCT U Pa3BUTUSA HEOBXOANMBIX YMEHUN,
FOTOBHOCTb aAanTUpPoBaThCA B NPOMECCUOHANBHON Cpese;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS :

3KO/OrMYeckmn LienecoobpasHoe OTHOLUEHME K MpUPOAe Kak WCTOUYHUKY
XXMU3HM Ha 3emsie, OCHOBE eé CyLLeCTBOBaHWS, NMOHUMaHWe LLeHHOCTU 340p0BOro U
6e3onacHoro o6pasa >XW3HW, OTBETCTBEHHOE OTHOLUEHWEe K COBCTBEHHOMY
(hM3n4eCKOMY M NCUXUYECKOMY 3[0POBbI, OCO3HaHWE LEHHOCTU COBMOAEHNS
npasma 6e30MacHOro NoBeAeHUA Mpy paboTe € BeLLECTBAMU, a TAKXKE B CUTYaLUsX,
YIPOXaKLLMX 340POBLI0 U XXWU3HW NTHOAEN;

CMOCOGHOCTN MPUMEHATL 3HaHWSA, MOJlyYaeMble MPU U3YYEHUU XUMUK, 4NS
PeLleHns 3aaa4, CBA3aHHbIX C OKpY>KatoLer NPUPOAHOIA cpesoi, Ans NOBbILLEHNS
YPOBHSI  3KOMOrMYECKON  Ky/bTypbl, 0CO3HaHMA  rno6abHOrO  XapakTepa
3KONOrMYECKMX NPo6/ieM U NyTeid MX PeLleHns NOCpeAcTBOM METOA0B XMMMM,
3KONOrMYECKOro MbILWIEHNS, YMEHNA PYKOBOACTBOBATLCSA UM B MO3HaBaTe/1bHOM,
KOMMYHWKaTUBHOM 1 COLMaNIbHOM NPaKTUKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocTtaBe MeTanpegMeTHbIX pPe3y/nbTaTOB BbI4ENAT 3HaUYMMble ANA
(hopMMpOBaHMUS  MUPOBO33PEHNA  O6LLEHayYHble MOHATUA  (3aKOH, Teopws,
MPVHLUMM, rMnoTesa, (hakT, cucTemMa, NPOLECC, SKCMEPUMEHT U [pYyroe.), KOTopble
MCNONb3YHOTCA B ECTECTBEHHO-HayYHbIX Y4eOHbIX MpefMeTax W MO3BOJMIAKT Ha
OCHOBE 3HaHWI K3 3TUX NpPeAMEeTOB (HOPMMPOBaTh MpPeACTaB/ieHNe O Le/IOCTHOM



Hay4HOW KapTUHe MUpa, U YHMUBEPCa/IbHble Y4ebHble AeCTBUSA (Mo3HaBaTe/bHbIe,
KOMMYHUKATUBHbIE, PerynsiTMBHbIE), KOTOpble 06ecneynBatoT (HOPMUPOBAHUE
FOTOBHOCTW K CaMOCTOATE/IbHOMY MIAHUPOBAHMIO U OCYLLECTB/IEHNIO Y4YeBHOW
[eATe/IbHOCTU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jiornyeckue 1eMCTBUA:

YMEHUA WCMOoMb30BaTh MPUEMbI JIOTUYECKOTO MbILLMEHUA MNPU OCBOEHUM
3HAHWIA: pacKpbIBaTb CMbIC/T XMMUYECKUX MOHATUIA (BbIAENATb UX XapaKTepHble
NMPU3HaKW, yCTaHaB/MMBaTb B3aMMOCBA3b C APYTUMMW MOHATUAMU), WUCMOMb30BaTb
MOHATUA ANA 06BACHEHMS OTAENbHbIX (DAKTOB W ABMIEHWIA, BbIOMPaTb OCHOBaHUS Y
KpUTepUKN AN Knaccuukaumm XUMUYECKMUX BELLECTB M XUMWYECKMX peakuuii,
yCTaHaBNMBaTb MPUYUHHO-CNELACTBEHHbIE CBA3M MeXAYy OO6beKTaMu W3y4yeHus,
CTPOUTb NIOTMYECKME paccyXaeHnsa (MHAYKTVBHbIE, AefyKTUBHbIE, MO aHaorum),
[enaTb BbIBOAbI M 3aK/THYeHNS;

YMeHVEe TMPUMEHATL B NPOLECCe MO3HaHWA MOHATUA (NpeaMeTHble U
MeTanpeAMeTHbIE), CUMBO/INYECKME (3HAKOBbIE) MOAENN, UCMO/Ib3YEMble B XUMUN,
Npeobpa3oBbIBaTh LUMPOKO MPUMEHSEMbIE B XUMUN MOZE/bHbIE MPeACTaBNeHUs —
XUMUYECKUIA 3HaK (CMMBO/T 3/1EMEHTA), XMMMYecKas (hopMyna W YypaBHEHMe
XMMWYECKOIN peakumuu — rnpy peweHnn y4yebHOo-no3HaBaTebHbIX 3a4ad, € Y4ETOM
3TUX MOfE/IbHbIX MPeACcTaBNeHNn BbISBNATL WM XapaKTepu3oBaTb CYLLECTBEHHbIE
MPU3HaKN U3y4aemMblX 00BEKTOB — XMMMUYECKMX BELLECTB Y XUMUYECKUX peakLuuid,
BbISiBNATL  00LWMe  3aKOHOMEPHOCTW,  MPUYUHHO-CNEACTBEHHbIE  CBA3M U
NPOTMBOPEYMS B U3yYaeMblX MPOLECcax U ABNEHNAX.

Ba3oBnble uccienoBarejabcKHe JeMCTBUA.

YMeHVe WCMo/Mb30BaTh MOCTaB/IEHHbIE BOMPOCHbI B KayecTBe WHCTPYMEHTa
MO3HaHWA, a Takke B KayecTBe OCHOBbl AN (POPMUPOBAHUA TUMOTE3bl MO
MPOBEPKe NPaBU/IbHOCTY BbICKA3bIBAEMbIX CY)XXAEHWIA;

npuobpeTeHre oOMbiTa MO MJAHUPOBAHWIO, OPraHu3auuy n NPOBEeAEHUIO
YYEHUYECKMX IKCMEPUMEHTOB, YMeHMe Habnaatb 3a XO4OM mpoLecca,
CamMOoCTOATe/IbHO MPOrHO3MPOBAaThL €ro pesy/bTart, (POPMYINMPoBaTb 0606LLEHNA U
BbIBOAbI MO pe3ynbTataM npoBeAEHHOM0 OnbITa, UCCNeL0BaHNA, COCTaBNATL OTYET
0 NMpojaenaHHon paborTe.

Pabora ¢ unpopmaumeii:

yMeHue BblOMpaTb, aHaM3npoBaTb U WHTEPMNPETUPOBaTb WHMOPMALMIO
Pa3NNYHbLIX BUAOB N (hopM NPeLCTaB/eHns, NOyYaemyro U3 pasHbiX UCTOYHUKOB
(HayyHo-monynspHaa nmMTepaTypa XUMUYECKOrO COLEpPXKaHusi, CrpaBOYHble
nocobus, pecypcbl VIHTepHeTa), KPUTUYECKM OLEHMBaTb MPOTMBOPEUMBYIO W
HeLOCTOBEPHYHO MH(OPMALMIO;



YMEHWe MPUMEHATb pasnyYHble METOAb!I M 3anpocbl Mpu MoUcKe U oTbope
MHOPMaUMM U COOTBETCTBYHOLUMX [AaHHbIX, HEOOXOAUMbIX [ANS BbINOHEHWS
y4yebHbIX 1 NO3HaBaTe/IbHbIX 3a4a4 onpeaenéHHOro Tmna, nNpuobpeTeHne onbiTa B
06M1acTM  MCNOMb30BaHUS  MH(OPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOMOT WA,
OBNafieHne KynbTypOoi aKTUBHOIO MCMO/b30BaHNSA Pa3/IMUHbIX MOUCKOBbLIX CUCTEM,
CaMOCTOATENbHO BbIOMPaTh ONTUMaIbHYIO (DOPMY MpeACcTaBNeHNs MHpopMaLmmn v
WNMOCTPUPOBATL  peLlaeMble 3a[adi  HEC/IOXKHbIMU CXeMaMK, auarpaMmMami,
APYrvMu hopMamMu rpadvkm 1 Ux KOMOMHaLusamu;

YMEHMe WCMOoNb30BaTb W aHanM3upoBaTb B npouecce yyebHOW WU
MCCneoBaTe/IbCKON AesTeNbHOCTU MHOPMaUMIoO O BAMSHUM MPOMbILLIEHHOCTH,
Ce/lbCKOro XO03MCTBA M TPaHCMOpPTa Ha COCTOSIHME OKpY»KaroLlei npupoaHON
cpeabl.

KoMMyHuUKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIE 1eHCTBHSA:

yMeHUs 3afaBaTb BoMpocbl (B Xofe pAuanora n (M) AUCKYcCUKM) Mo
CyllecTBY  06CYyXJaeMol  TeMbl, (POpPMynMpoBaTb  CBOW  MPEASIOKEHUS
OTHOCMTE/IbHO BbIMOMIHEHUS NPeANOXEeHHON 3a4auu;

YMEHUS  NPeACTaBNATb  MOMYYeHHble  pe3y/bTaTbl  MO3HaBaTE/1bHOM
[eATeNbHOCTM B YCTHbIX W MUCbMEHHbIX TeKcTax; [fenatb Mpe3eHTaumto
pe3y/nibTaToB BbIMO/IHEHUS XMMWUYECKOro 3KCnepuMeHTa (1abopaTopHOro OrbiTa,
nabopaTopHoi paboTbl MO UCCNeA0BaHMIO CBOWCTB BELLECTB, Y4EOHOr0 NPOEKTa);

YMEHWA Y4ebHOro COTPYAHMYECTBa CO CBEPCTHMKaMW B COBMECTHOW
Mo3HaBaTe/lbHOM W UCCNeAoBaTeNbCKON  AeATeNbHOCTM  MpU  PeLleHun
BO3HMKaKOWMX npobnemM Ha OCHOBe Y4éTa OOLMX WHTEPEecOB W COriacoBaHus
nosnunii (06CyXaeHns, 06MeH MHEHUSMMW, «MO3rOBble LUTYPMbI», KOOPAMHALWSA
COBMECTHbIX  [eCTBUWIA, OnpefenieHNe KpUTepMeB MO OLEHKe Ka4vecTea
BbINO/IHEHHOW PaboTbl U Apyrue).

PeryasiTuBHbIe YHUBepPCcAJIbHbIE Y4eOHbIE 1eiCTBHS:

YMEHMe CaMOCTOATENIbHO ONpefensTb Uenn [LesTeNlbHOCTWU, MIaHMpPOoBaTh,
OCYLLECTB/IATb, KOHTPONMPOBATbL M MPU HEOOXOAMMOCTU KOPPEKTMPOBATL CBOHD
[eATeNlbHOCTb, BblOMpaTbh Hanbonee ahPeKTNBHbLIE CNOCOObLI peLleHnst Y4ebHbIX 1
Mo3HaBaTe/IbHbIX 334a4y, CaMOCTOATE/IbHO COCTaBMsATb WU  KOPPEeKTUpoBaThb
NPEeASIOKEHHbIA  anropuT™M AeNCTBUMA NPU  BbINOMHEHUN 3afaHuil ¢ Y4ETOM
MOMYYeHNA HOBbIX 3HAHUA 06 M3yyaeMblX 00bEKTaX — BELLeCTBAX M peakuusx,
OLeHMBaTb COOTBETCTBME MONYYEHHOro pe3y/ibTata 3adB/IeHHON LUenn, ymeHue
MCNONb30BaTh M aHAIM3MPOBATb KOHTEKCTI, Mpef/iaraemble B YC/I0BUM 3aAaHui.

NPEAMETHBIE PE3YJIBTATDI

B coctaBe npefMeTHbIX pe3y/nbTaTOB MO0 OCBOEHUID 006A3aTeNIbHOro
CoAepXKaHus, YCTaHOB/IEHHOrO [aHHOW (hefepasibHOM paboyert MpPorpaMMmon,
BbIAENAKT: OCBOEHHble 00YYalOLWMMUCSA HayyHble 3HaHWUSA, YMEHWA U Crocoobl



OEACTBUIA, cneunuueckne ana  npegMeTHoONn obnactm  «XuMusi»,  BUAbl
[eATeNbHOCTM MO MOMYYEHUKO  HOBOIO  3HAHWA, €ro  MHTepnpeTauuu,
Npeo6pazoBaHNIo U NMPUMEHEHWIO B Pa3/IMYHBIX YYeOHbIX Y HOBbIX CUTYaLMAX.

K KoHUy 06y4yeHUs B 8 kiracce NpeAMeTHbIE pe3y/ibTaTbl HA 6a30BOM YPOBHE

[0/MKHbI 0TPaXKaTb CHOPMMPOBAHHOCTL Y 06YYatoLLMXCH YMEHWIA:

e PacKpblBaTb CMbIC/T OCHOBHbIX XMMWYECKUX MOHATUIA: aTOM, MOJIEKYNa,
XVMWYECKUIA 3/1EMEHT, MPOCTOE BELLECTBO, C/IOXHOE BeLLECTBO, CMeCb
(ogHOpOAHas 1 HeoAHOPOAHAs), Ba/IEHTHOCTb, OTHOCUTE/IbHAs aTOMHas u
MOJIEKYNISAPHas Macca, KOMMYeCTBO BELLECTBa, MOJSIb, MONSpPHas Macca,
MaccoBas 0719 XMMUYECKOro 3fieMeHTa B COeUHEHNIN, MONSPHbIA 00BEM,
OKCUA, KUCNOTa, OCHOBaHWE, COJfb, 3MEKTPOOTPULATENbHOCTb, CTErMeHb
OKWUCNEHUs, XMMUYEeCKas peakumsi, KnacCuukaums peakuuii: peakuuu
COEAMHEHUNS, peakUMM PasnOoXeHWs, peakuun 3ameLleHns, peakumu
06MeHa, 3K30- 1 3HA0TEPMUYECKME peakLmK, TENNOBOM 3PQEKT peakumu,
SAp0 aToMa, 3M1EeKTPOHHbIA CNoM aTtoma, aToMHas opbutans, paguyc
aToma, XMMUYecKast CBA3b, NONSIPHAs M HenonspHas KOBa/IeHTHas CBA3b,
MOHHas CBSA3b, MOH, KaTWOH, aHMOH, PacTBOpP, MaccoBas A0MS BeLlecTBa
(NpoueHTHas KOHLEHTPaLWMA) B pacTBOpE;

e WIKOCTPUPOBATL B3aMMOCBA3b OCHOBHbLIX XMMWYECKMX MOHATUA W©
MPUMEHATb 3TV NOHATUSA NPU ONUCAHNM BELLECTB U UX NPEBPaLLEHWA;

e UCMOMb30BaTb XUMWYECKYHD CUMMBOSIMKY [JI1 COCTaB/EHUs  opmyn
BELLECTB M YPaBHEHUI XUMUYECKUX PeaKLNii;

o OMNpefensTb Ba/IEHTHOCTb aTOMOB 3/IEMEHTOB B OMHAPHBLIX COEAVHEHUAX,
CTEeMeHb  OKUC/IEHUS  3/IEMEHTOB B OWMHApHbIX  COEfAMHEeHUsX,
MPUHAANEXXHOCTb BELECTB K OnNpeAenéHHOMY K/accy COefMHEeHWIn Mo
(opmynam, BWL XUMWYECKOW CBA3M (KOBa/leHTHast W  WOHHas) B
HeopraHM4yecKnx CoeIHEHNAX;

e pacKpbiBaTb cMmbicn [lepuogmyeckoro 3akoHa [. W. MeHpeneesa:
LEMOHCTPUPOBaTb MOHMMaHWe MepPUOANYECKOM 3aBUCUMMOCTU CBOMCTB
XVIMUYECKUX 3/IEMEHTOB OT UX MOMOXeHWUs B lMepnogmnyeckon cucteme,
3aKOHOB COXpaHeHWs MaccCbl BeLLeCTB, MOCTOAHCTBA COCTaBa, aTOMHO--
MOJIEKY/IAPHOI O Y4YeHus, 3aKoHa ABOragpo;

e OMNUCbIBATL W XapakTepm3oBaTb TabnMyHyt ¢opmy [lepuognyeckoi
CUCTEMbI  XMMWYECKUX 3/IEMEHTOB: pas3nyaTb MOHATUSA  «r/laBHas
nogrpynna (A-rpynna)» un «noboyHas noarpynna (b-rpynna)», Manble u
bonblUve nepuofbl, COOTHOCUTb 0003HAYeHUs, KOTOpble WMEKTCA B
Tabnuue «llepuognyeckas cuctema XUMUYECKMX 3nemeHToB O. W.
MeHzeneeBa» C YMC/OBbIMM XapaKTepUCTMKaMu CTPOEHWUS aToMOB



XMIMUYECKMX 3M1IEMEHTOB (COCTaB 1 3apsaf f4pa, obLiee YMCo 31eKTPOHOB
W pacrnpegeneHune Ux rno 3N1eKTPOHHLIM COSAM);

KnaccupuumpoBaTb XMMUYECKME 3N1IEMEHTbI, HEOPraHNYeckue BeLLeCTBa,
XMMUYeCK/e peakummn (Mo ymMcny U COoCTaBy Y4acTBYHOLWMX B peakumu
BELLECTB, MO TernsioBoMy aPgeKTy);

XapakTepu3oBaTb (ONuCbIBaTb) 06LLUME XMMUYECKME CBOMCTBA BELLECTB
Pa3/INYHbIX KNaccoB, NOATBEPXKAAs ONMcaHne npumepamun MoseKynspHbIX
ypaBHeHUI COOTBETCTBYHOLLMX XMMUYECKNX PeaKLUiA;

MPOrHO3MpOBaTh CBOWCTBA BELLECTB B 3aBUCUMOCTM OT UX KaYeCTBEHHOIO
COCTaBa, BO3MOXHOCTW TMNPOTEKaHUA XUMWUYECKUX MpeBpalleHnii B
Pa3INYHbIX YC/IOBUSAX;

BbIYACNATD  OTHOCUTENIbHYIO  MOMEKYNSAPHYIO M MOMSPHYKD  MaccChl
BELLECTB, MAacCOBYK [J0M0 XUMWYECKOro 3/7eMeHTa no  ¢opmyne
COeAMHEHMNS, MAaCCOBYHO A0/t0 BELLLECTBA B PacTBOPE, MPOBOAMTL PacUéThI
MO YPaBHEHNIO XMMUYECKOW peakLnu;

MPUMEHSATb OCHOBHbIE OrepaLn MbICIUTENIbHOW AesTeNbHOCTU — aHaNn3
N CUHTE3, CpaBHeHWe, 0600LleHNe, cCUCTemMaTU3aLMio, KacCumKaumio,
BbISIB/IEHWE MPUYNHHO--CNEACTBEHHbIX CBA3EW — ANS U3YYeHUS CBOWCTB
BELLECTB U XMMUYECKUX peakuuid, eCTeCTBEHHO-HayuHble MeTOAbI
MO3HaHWA — HabMOAeHVEe, W3MEPEeHWe, MOAE/MPOBaHuE, 3KCMNepUMEHT
(peanbHbI 1 MbICNEHHbIN);

cnefioBaTb  MpaBWiam  MOMb30BaHUA  XUMWUYECKOW  MOCYAON U
nabopatopHbiM 0060pyfAOBaHMEM, a Takke npasunam obpalleHus ¢
BELecTBaMM B COOTBETCTBUM C  MHCTPYKUMSMM MO  BbIMO/IHEHUIO
NabopaTopHbIX XUMUYECKMX OMbITOB MO MOMYYEHUIO W COBMPaHUIO
razoobpasHbiX BellecTB (BoAgopoda W Kuciopogda), NPUroTOB/IEHMIO
PacTBOPOB C OMNpeAenéHHON MacCOBOW [0/eil paCTBOPEHHOIO BELLECTBA,
NnaHWpoBaTb U MNPOBOAUTL  XMMMWUYECKMe  3KCMEePUMEHTbl MO
pacro3HaBaHMI0 PacTBOPOB LLEN0Yel N KUCMOT C NOMOLLbI MHANKATOPOB
(nakmyc, theHoONMTANENH, METUNOPAHX N APpYrue).

K KOHLy 06Yy4eHusi B 9 kiacce NpeMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE
[O/MKHbI 0TPaXaTb CHOPMMUPOBAHHOCTb Y 00YUAIOLLIMXCS YMEHWIA:

PacKpbIBaTb CMbIC/T OCHOBHbIX XWMWYECKMX TMOHSATUIA:  XUMUYECKUIA
37IEMEHT, aTOM, MONeKyna, WOH, KaTWOH, aHWOH, MPOCTOe BELLIECTRBO,
CNOXHOE BELUIECTBO, Ba/leHTHOCTb, 3MEKTPOOTPULLATENBHOCTb, CTEmeHb
OKUCNEHMS, XUMUYeCKas peakuus, XUMUUeckast CBs3b, TEMIOBON addekT
peakUuu,  MOfb,  MOMSPHbIA  06LEM,  PacTBOP,  3NEKTPOMUTHI,
HE3NEKTPONUTbI, 3NEKTPONUTMYECKas AMccouMaums, PeakuuyM WOHHOrOo
0oOMeHa, KaTa/n3aTop, XMMWYECKOe paBHOBecWe, 06paTUMble U



HeobpaTUMble peakuuu, OKUCINTENbHO-BOCCTAHOBUTE/IbHbIE pPeakLuu,
OKUC/INTENlb,  BOCCTAHOBWUTENb,  OKUC/IeHWe 1 BOCCTAHOB/IEHME,
annoTponusa, aMmoTepHOCTb, XMMUYecKass CBA3b (KOBasleHTHas, MOHHas,
MeTa/lInyecKas), KpUCTa/IMYecKas peLléTka, KOopposus  MeTaslsios,
CnnaBbl, CKOPOCTb XMMMWYECKOW peakuuu, MpeaensHoO [onycTumas
KOHUeHTpauma MNAK BelecTsa,;

WNMOCTPUPOBaTb  B3aMMOCBSA3b OCHOBHbLIX XWMWUYECKUX MOHATUA ©
MPUMEHSATb 3TW NOHATUA MPU ONMCAHUN BELLECTB M UX NPeBpaLLeHi;
MCMOMb30BaTb XUMWYECKYHD CUMBOMMKY A/ COCTaBfIEHUS  (HOPMYS
BELLLECTB U YPaBHEHWNIA XUMUYECKNX pPeaKLniA;

onpesensTb BaIEHTHOCTb U CTEMEHb OKUC/IEHUA XMMNYECKUX 3/IEMEHTOB B
COELMHEHNAX Pas3/IMYHOrO0 COCTaBa, MNPUHAANIEXHOCTb BELLEeCTB K
onpefenéHHOMY Knaccy COeAMHEHWIn No Qopmynam, BUA XMMWUYECKOW
cBA3N (KOBaJIeHTHasA, WOHHasA, MeTa/l/Inyeckas) B  HeOpraHU4ecKmx
COeAMHEHMSX, 3apsd MOHA MO XMMMUYECKON (hopMyne, XapakTep cpeapbl B
BOAHbIX PacTBOpax HeEOpPraHWYeCKNX COeAMHEHWUIA, TUN KPUCTaSININYECKOW
PELLETKN KOHKPETHOr 0 BELLECTBA;

packpbiBaTb CMbIcn [lepuoguyeckoro 3akoHa [. W. MeHgeneesa u
[OEMOHCTPUPOBaThL ero MOHWMaHWe: OnucbiBaTb W XapakTepu3oBsaTtb
TabnMuHyto hopmy [MeprofnMyeckort CUCTEMbl XMMUYECKUX 3/1EMEHTOB:
pasnuyatb MNOHATUSA «rnaBHad nogrpynna (A-rpynna)» M «noboyHas
noarpynna (b-rpynna)», masible u 60MblIME MEepuUoAbl, COOTHOCWUTb
0603HayeHns, KOTOpble WMEKTCA B Mepuoamyeckor Tabnuue, C
UMC/IOBbIMN  XapaKTepuUCTUKamMy  CTPOEHUS  aTOMOB  XUMWYECKUX
aNeMeHTOB (cocTaB W 3apsAg  Sapa, o6llee 4MC/IO  3/1EKTPOHOB MU
pacnpefeneHve WX MO 3/IEKTPOHHbIM  C/I0SIM), O0OBACHATL  06Lne
3aKOHOMEPHOCTN B M3MEHEHUWN CBOWCTB 3/IEMEHTOB U WX COEAVHEHUI B
npegenax MasblX NEpPUoLOB U rNaBHbIX NOArPYNM C YYETOM CTPOEHUS UX
aTOMOB;

KlacCuMuLMpoBaTb XMMUYECKME 3/IEMEHTbI, HEOpraHW4ecKune BeLLecTBa,
XMIMUYeCK/e peakumn (Mo YMCny U COCTaBy Y4YacCTBYHOLMX B peakuuu
BELLECTB, MO TENJ0BOMY 3((EKTY, MO U3MEHEHUIO CTEMeHel OKWUCNeHUs
XVIMUYECKNX 3/1EMEHTOB);

XapakTepu3oBaTb (OnucbiBaTb) 00LWMe K Cheyuguyeckme XUMUYECKMe
CBOMCTBA MPOCTbIX W CMOXHbIX BeELECTB, MNOATBEPXKAAsA OnmMcaHue
npumepamy MOSIEKYNIAPHBIX UM WMOHHbIX YPaBHEHWIA COOTBETCTBYHOLLMX
XUMUNYECKNX peakuuii;

COCTaB/IATb  YPaBHEHWUA  3MEKTPONIUTMYECKON  auccoumalmm  KUCOT,
LLLe/I0Yein U CoNMeid, MoJHbIE U COKPaLLEHHbIe YPaBHEHUA peakLmili MOHHOTO



obMeHa, ypaBHEHMSi peakuuidi, MOATBEPXKAAOLWMX CYLLECTBOBaHMe
reHeTMYeCKOW CBA3N MeXY BeLecTBaMu pas/IMYHbIX KIaccos;
packpbiBaTb  CYLLHOCTb  OKWC/IUTENbHO-BOCCTAHOBUTENIbHBLIX — pPeakuuid
NMocpeACcTBOM COCTaB/IeHUS 3IEKTPOHHOIO 6aiaHca aTUX peakuuii;
MPOrHO3MpoBaTb CBOWCTBa BELLECTB B 3aBMCMMOCTM OT WX CTPOEHWUS,
BO3MOXHOCTM MPOTEKaHNA XUMWYECKMX MPeBpPaLeHnii B Pas/IMyHbIX
YCNOBUSX;

BbIYACNATD  OTHOCUTENIbHYIO  MOMEKYNSAPHYIO M MOMIAPHYKO  MaccChl
BELLECTB, MAaCCOBYI [O/0 XMMUYECKOro 3fieMeHTa Mo opmyne
COeAMHEHMNS, MAaCCOBYIO A0/t0 BELLLECTBA B pacTBOPE, MPOBOAMTL PacyéThbI
MO YPaBHEHNIO XMMUYECKOW peakLnu;

cobnogatb  npaeBuMna  MoMb30BaHWA  XMMUYECKOW  Mocygod U
nabopaTopHbIM 060pyAOBaHMEM, a TakXe nMpaBuna obpalleHus C
BELeCTBAMM B COOTBETCTBMM C  MHCTPYKUMSMM MO  BbIMOHEHUIO
NabopaTopHbIX XMMUYECKMUX OMbITOB MO MOMAYYEHUIO W COBMpPaHUIO
razoo6pasHbIx BeLLeCTB (aMMMaKa 1 YrnekKucnoro rasa);

NPOBOAMTL  peakuun,  NOATBEPXKAAMOLIME  KAYeCTBEHHbIN  cOCTaB
Pa3/IMYHbIX BELLECTB: pacrno3HaBaTb OMbITHLIM MYTEM X/0pua-, 6pomna-,
nogna-, kapboHart-, docar-, cunmkat-, Cynbgar-, rMAPOKCUA-WOHBI,
KaTMOHbl aMMOHWUA N NOHbI M3YYeHHbIX METa/I/IoB, MPUCYTCTBYHOLWME B
BOZHbIX pacTBOpPax HeOpraHN4ecKnX BeLLeCTB;

MPYMEHATb OCHOBHbIE OMepaLumy MbICIUTENIbHOW AeATe/IbHOCTU — aHan3
M CUHTE3, CpaBHeHWe, 00600LleHMe, CcUCTeMaTu3auuMio, BblsiBNIEHUE
MPUYNHHO-CNIEACTBEHHbIX CBA3eW — A1 M3YYeHUs CBOWCTB BELLECTB U
XVMUYECKMX peakuuid, eCTeCTBEHHO-Hay4Hble MeTOAbl MO3HaHuA —
HabntofeHNe, M3MepeHue, MOAENMPOBaHME, 3KCMEPUMEHT (peasibHblA 1
MbIC/IEHHbIN).



YunTbiBas crefytoline ncuxohnsnmueckne ocobeHHocTn aeteid ¢ THP: HeycTOiuMBOE BHUMaHWE, Manblii 06bEM
NamsaTh, HETOYHOCTb W 3aTPY/AHEHWe NPY BOCMPOM3BEAEHUM MaTepUana, HecthOpMMPOBAHHOCTb MbIC/IUTENbHBIX OnepaLinii
aHann3a, CUHTE3a, CPaBHeHMs, 06006LLEHMS, cneuudmnyeckme noroneanyeckne NPodaembl — KOMMYECTBO YUeOHbIX YacoB
pacnpe/eneHo cneayoLLm 06pasom:

TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Koan4yecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbHIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM NMpPOorpamMmsl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasznea 1. IlepBoHavasibHble XUMHYECKHE MOHATUSA
Xumna — BaxxHas 061acTb
11 €CTECTBO3HaAHNSA 1 5 1 9 Bubnmoteka LLOK
' MPaKTUYeCKOW LeATelbHOCTU https://m.edso0.ru/7f41837c
yesioBeka
BelllecTBa 1 Xummnyeckue Bubnmoteka LLOK
1.2 15 2 0
peakumnn https://m.edso0.ru/7f41837c
WToro no pasgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
91 Bo3ayx. Knucnopog. lNoHaTue 6 0 1 Bubnmoteka LLOK
' 06 oKcmpaax https://m.edso0.ru/7f41837c
Bopopoa.lNoHATME 0 KucnoTax Bubnmoteka LLOK
2.2 8 0 1
n congax https://m.edso0.ru/7f41837c
53 Bopa. PacTtBopsbl. MoHATKE 06 5 1 1 Bubnmoteka LLOK
' OCHOBaHMAX https://m.edso0.ru/7f41837¢
94 OCHOBHbIE Knacchl 11 1 1 Bubnmoteka LLOK
' HEeopraHNYecKnx CoeaNHEHNM 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

WToro no pasgeny 30

Paznean 3. Ilepuoanueckuii 3akon u [lepuoguueckasi cucrema xummnieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

MeproanYecKnii 3aKOH 1
Nepropamnyeckasa cuctema
XNMUYECKMX anemeHToB . .
MeHpene-eBa. CTpoeHue atoma

3.1

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

XnMUYyeckas cBsi3b.
3.2 OKucnuTenbHO- 8 1
BOCCTaHOBUTE/IbHbIE peakuuu

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

WToro no pasgeny 15

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

Pe3epBHoe Bpems 3 0

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

OBLUEE KOJIMYECTBO YACOB IO

NMPOrPAMME 08 !



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

9 KUIIACC

KoauyecTBO yacoB 3.]'IeKTp0HHLIe
HaumenoBanue a3/1eJi0B U TEM 1051 OBbIC
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NporpaMMel Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 IMoBTOpeHME 1 yrny6neHmne 3HaHWI 5 1 0 bubnnoteka LIOK
' OCHOBHbIX pa3fenioB Kypca 8 Knacca https://m.edso0.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XMMNYECKUX 4 1 0 bubnnoteka LIOK
' peakumii https://m.edso0.ru/7f41a636
13 DNeKTPONNTUYECKAsA aMccoLmanms. 3 1 1 bnbnmoteka LLOK
' XUMMYecKune peakLmm B pacTBopax https://m.edsoo.ru/7f41a636
WToro no pasgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 O6Lwan xapaKTepuUCcTKa XMMUYECKNX 4 0 1 Bubnmoteka LIOK
' anemeHToB VIIA-rpynnbl. [ManoreHsbl https://m.edsoo.ru/7f41a636
O6Luas xapakTeprcTUKa XMMUYECKNX
2.2 anemeHToB VIA-rpynnsl. Cepa n eé 6 0 0 bubmmorexa LIOK
' pynmbl. &P https://m.eds00.ru/7f41a636
COeANHEHMS
OObLuas xapakTeprcTuKa XMMUYECKNX
2.3 anemeHToB VA-rpynnbl. A30T, hocqop 1 nx 7 1 1 bubnmoteka LIOK
' ' ’ https://m.edso0.ru/7f41a636
COeANHEHMS
OObLuas xapakTepncTnKa XMMUYECKNX
24 anemeHTOB IVA-Tpynnol. ¥Yrnepoa v 8 1 2 bubnuoreka LIOK
' . Py, POA https://m.eds00.ru/7f41a636
KPEMHWUIA N NX COeANHEHUS
WToro no pasgeny 25



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

Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

o Bubnnoteka LLOK
3.1 Obuyye caovcTea MeTa/N08 4 https://m.edsoo.ru/7f41a636
o bubnunoteka LIOK
3.2 BaxkHenwine metan/ibl N UX coeMHeHnA 16 https://m.edso0.ru/7f41a636
WToro no pasgeny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BellecTBa 1 MaTepunasbl B XXU3HW Yen0BeKa 3 bubnvorexa LIOK
' W P https://m.edsoo.ru/7f41a636
WMToro no pasgeny 3
Pe3epBHOe Bpems 3 bubnvorexa LIOK
P P https://m.edso00.ru/7f41a636
OBLWEE KOMTMMYECTBO YACOB N0 NPOrPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl

1 MpeameT XuMuK. Posb XUMIUU B XKU3HU 1 0 0 Bubnnoteka LLOK
yenioBeKa. Tena u BelllecTsa https://m.edsoo.ru/ff0d210c

bnbnmoteka LLIOK

2 [NoHATWe 0 MeToAax NO3HaHWA B XUMUN 1 0 0

A https://m.edsoo.ru/ff0d227e

3 BxofHasa KOHTpO/ibHasa paboTa. 1 1 0
MpakTnyeckas pabota Ne 1 «[Mpasuna

A paboTbl B 1abopaTtopun 1 Npuémsl 1 0 1 Bbubnmoteka LIOK
obpaLleHns ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
o6opyaoBaHVeM»

. UncTble Belectsa 1 cmecu. Crnocoobsl 1 0 0 Bbubnmoteka LLOK
pasfeneHuns cMecei https://m.edsoo.ru/ff0d26ca
MpakTnyeckas padoTa Ne 2

6 «Pa3geneHune cmecein (Ha npumMepe 1 0 1 bubmmorexa LIOK

o https://m.edsoo.ru/ff0d28c8
OYMCTKM NMOBAPEHHOW COMKN)»
ATOMbI 1 MONEKY/bI bubnmoteka LIOK

7 ' 1 0 0 https://m.edsoo.ru/ff0d2a6c
[MpocTble 1 CNOXHbIE BeLLecTBa
XUMUYECKMNEe 3/1EMEHTbI. 3HaKK Bubnnoteka LLOK

8 1 0 0
(CMMBO/IbI) XMMUYECKMX 3NIEMEHTOB https://m.edsoo.ru/ff0d2be8

9 ATOMHO-MOJIEKYNSAPHOE YYeHue 1 0 0 bubnmoteka LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKO0H NOCTOAHCTBA COCTaBa BeLLeCTB.

Bubnunoteka LIOK

10 XuMnyeckas popmyna. BaneHTHOCTb
(popiy https://m.edsoo.ru/ff0d2eae
aTOMOB XUMWYECKUX 3/1EMEHTOB

11 OTHoCKTENbHAA aTOMHas Macca. bubnnoteka LIOK
OTHocuTeNbHAA MoneKynsapHasa mMacca https://m.edsoo.ru/ff0d323c

12 MaccoBas 4015 XMMUYECKOro bubnnoteka LIOK
3/1eMeHTa B COeNHEHUM https://m.edsoo.ru/ff0d350c

13 KonnuecTso Bewectsa. Mosib. bnbnuoteka LLOK
MonspHas macca https://m.edsoo.ru/ff0d5230

14 du3nYecKne N XMMNYeCKne ABNEHUS. bubnunoteka LLOK
XUMnYyeckas peakumns https://m.edsoo.ru/ff0d37fa
Mpur3HaKK1 1 ycnosms NPoTeKaHMA

15 xmpl\nmqecmxy eaKumi " bubnmoteka LIOK

peakyant. https://m.edsoo.ru/ff0d3al6

16 KoHTposibHas paboTa 3a 1 YeTBepTh.

17 3aKOH cOoXpaHeHWs Maccbl BELLECTB. Bbubnmoteka LLOK
XVMUNYECKNe ypaBHEHMUA https://m.edsoo.ru/ff0d3b88
BbluncneHnsa KonmyecTsa, Macchbl

18 BELLeCTBA MO YpaBHEHUAM XMMUYECKUX bubmuorexa LIOK

= o P https://m.edsoo.ru/ff0d5708
peakuui
Knaccugukaums XMMmMyecknx peakumm
19 (coe, MI-(I*()BHI/IﬂU' as3NoXXeHns P bubnmoteka LIOK
A P ' https://m.edsoo.ru/ff0d3f34
3amMelLLeHns, 06meHa)
M. B. JIOMOHOCOB — Y4YéHbli1-
20 SHUMKoneancT O6og eHve 1 bubnorexa LIOK
5 AnCT. Uj' https://m.edsoo.ru/ff0d40c4
cucTemaTusaumsa 3HaHUi
21 KoHTponibHas paboTa no Teme Bubnmoteka LLOK

«BelLecTBa 1 XMMUYECKME PeakLnmn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3gyx — cmechb rasos. CocTtas

Bubnunoteka LIOK

22 B xa. Ku — 3/IEMEHT U1
03ayxa C/lopoA — aneme https://m.edsoo.ru/ff0d448e
npocToe BeLecTBo. O30H
dur3nyecKme N XMMMUYECKMe CBOMCTBA
23 Kncnopoza (peakumm OKUCNeHUS bubnuoreka LIOK
POAA (peaxQy ’ https://m.edso0.ru/ff0d4614
ropeHue). MNMoHsaTMe 06 oKcKAaax
Cnocobbl nonyyeHns Kucnoposa B
24 naboparo vu/l)v/l n OMbILIJ}'IEHpHC.)u(I:TI/I bubnmoteka LIOK
Patop P ' https://m.edsoo.ru/ff0d497a
lMprMeHeHWe Knucnopoaa
TennoBol ahheKT XMMUYECKON
o5 peakuun, NOHATHE O Bubnuoteka LLOK
TEPMOXMMWNYECKOM YPaBHEHWUU, 3K30- U https://m.edsoo.ru/ff0d4790
3HO0TEPMUYECKMX PeaKLMAX
Tonnmneo (He(Tb, Yrosib U MeTaH).
26 3arpsisHeHuve Bo3ayxa, Cnocobbl ero bubnmoteka LIOK
’ https://m.edsoo.ru/ff0d4c4a
npefoTBpaLLeHuns
MpakTnyeckas pabota Ne 3 o Teme
27 «IPlon yeHue n Fc):06|/| aHue Kucnopoga bubnorexa LIOK
y - P PoAd, https://m.edsoo.ru/ff0d4ae2
N3y4yeHune ero CBOMCTB»
08 Bopopoa — 3anemMeHT 1 npocToe Bubnmoteka LLOK
BELLECTBO. HaxoxXaeHwe B nNpupoae https://m.edsoo.ru/ff0d4dd0
29 dun3nyecKne n XMMUYECKMe CBONCTBA Bubnnoteka LLOK
Bogopoa. NMpumeHeHWe Bo4opoAa https://m.edsoo.ru/ff0d4dd0
30 [MoHATME O KMCNOTaxX U CONAX bubnmoreka LIOK
' https://m.edsoo.ru/ff0d50d2
31 KoHTponbHas paboTa 3a 1 nonyrogue.
39 Cnoco6bl nonyyeHns Bogoposa B Bubnmoteka LLOK

naéoparopumn.

https://m.edsoo.ru/ff0d4dd0
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MpakTnyeckas paboTa Ne 4 no Teme

bnbnmoteka LLOK

33 MonyyeHune 1 cobupaHme BOAOPOLA,

) Y o P AOPOA https://m.edsoo.ru/ff0d4f42
N3y4YeHne ero CBOMCTB»

34 MonsipHbIin 06bEM ra3oB. 3akoH Bubnmoteka LLOK
ABoragpo https://m.edsoo.ru/ff0d542e
BbluncneHns o6bEma, KoimyecTsa

35 BeLLeCTBa rasa ro ero M3BeCcTHOM bubnmorexa LIOK

» ) y https://m.edsoo.ru/ff0d55a0
KO/IMYECTBY BELLECTBA NN 0ObEMY
BbluncneHns 06bEMOB rasos no

36 aBHEHWIO peakLy Ha OCHOBE 3aKOHa bubnvorexa LIOK
w " peaQy o https://m.edsoo.ru/ff0d5708
06BbEMHbIX OTHOLLUEHWiA ra3os

37 dur3nyecKme N XMMMYECKMe CBOCTBA bubnunoteka LIOK
BO/bI https://m.edsoo.ru/ff0d587a

38 CocTaB OCHOBaHMiA. [NoHsATME 06 Bbubnmoteka LLOK
WHAMKaTOpax https://m.edsoo.ru/ff0d59e2
Boga Kak pacTBopuTesb. HacbIWEeHHbIE

39 n Hp'eHaCbI peHHbIE acTBopbI Mu;ccosaﬂ bubnorexa LIOK

- P Pl https://m.edsoo.ru/ff0d5b40
L0119 BeLLEeCTBa B pacTBope
MpakTnyeckas padoTa Ne 5 no Teme

40 «[MpnroTosneHne pacTBOpPoOB C Bubnnoteka LLOK
onpefenéHHoOM MaccoBoW aonen https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BeLLeCcTBa»

KoHTpo/ibHas paboTa no Teme Bubnnoteka LLOK

41
«Kucnopopg. Bogoposa. Boga» https://m.edsoo.ru/ff0d6342

42 Okcuapbl: cocTaB, Knaccumkaums, Bubnnoteka LLOK
HOMeHKNaTypa https://m.edsoo.ru/ff0d664e

43 MonyyeHne N XMMUYECKMe CBOMCTBA bubnunoteka LIOK
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KUCNOTHbIX, OCHOBHbIX 1 aM()OTEPHbIX
OKCKA0B

https://m.edsoo.ru/ff0d664e

OcHoBaHus: cocTas, Knaccugukaums,

bnbnmoteka LLOK

44
HOMeHKnaTypa https://m.edsoo.ru/ff0d67ca
45 MonyyeHne N XMMUYECKMe CBOMNCTBA bubnnoteka LIOK
OCHOBaHWiA https://m.edsoo.ru/ff0d67ca
46 KncnoTtbl: coctas, Knaccugumkaums, bnbnmoteka LLOK
HOMeHKnaTypa https://m.edsoo.ru/ff0dfee2
47 MonyyeHne N XMMUYECKME CBONCTBA bubnnoteka LIOK
KUCNoT https://m.edsoo.ru/ffOdfee2
Conu (cpefHue): HoMeHKNaTypa,
48 CI'IOCOébFI) nﬁcl'm l-I)EHI/IFI xmmquskme bubnmoteka LIOK
o y ’ https://m.edso00.ru/00ad9474
cBOUCTBa
MpakTnyeckas padoTa Ne 6. PelueHne
49 3KCNepuMMeHTa/IbHbIX 334a4 Mo Teme Bbubnmoteka LLOK
«OCHOBHbIe Knaccbl HEOPraHUYeCKnx https://m.edsoo.ru/00ad9b7c
COeAVHEHNI»
50 ["eHeTnYecKasa CBA3b MeXay Knaccamm Bubnmoteka LLOK
HEOpraHNYeCcKMNX CoeaNHEHNI https://m.edsoo.ru/00ad9a50
o bubnnoteka LIOK
51 0606LLeHMe 1 cucTemaTm3aumns 3HaHUI
. . https://m.edsoo.ru/00ad9ch2
KoHTposbHas pabota no Teme
52 "OCHOBHbIe KNaccbl HEOPraHNYeCKmX bubnorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COeAnHeHnn" 3a 3 YeTBepTh.
lMepBble NOMbITKX Kaccugukawmm
bubnunoteka LIOK
53 XUMWNYECKMX 3/1eMeHTOB. [MoHATHE 0
https://m.edsoo.ru/00ad9ffa
rpynnax CXo4HbIX 3/1EMEHTOB
54 MeproanyecKunin 3akKoH un bubnunoteka LIOK
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Meproanyeckas cucTemMa XMMNYECKUX
anemeHToB [. . MeHaeneesa

https://m.edsoo.ru/00ada52c

bnbnmoteka LLOK

= Flepnogel, rpynnbl, NOATpynms https://m.edsoo.ru/00ada52c
56 CtpoeHune atomoB. CocTaB aTOMHbIX bubnnoteka LIOK
aaep. N3otonebl https://m.edsoo.ru/00ada342
CTpoeHue 3M1eKTPOHHBIX 060/104eK
S7 aTOMOB 3/1eMEHTOB MeproanyecKoi bubnmoteka LIOK
https://m.edsoo.ru/00ada6bc
cuctembl A. . MeHpeneesa
XapakTepucTnKa XMMU4Yeckoro
58 3/1eMeHTa MO ero NoJIOXKEHMUIO B bubnnoteka LIOK
Meproamnueckoli cucteme . . https://m.edsoo.ru/00ada824
MeHzeneeBa
3HayeHue MepnognyecKoro 3akoHa ans
59 pasBUTUA HayKn 1 NpakTuku. . U. Bbubnmoteka LLOK
MeHaeneeB — y4yéHblia, negaror v https://m.edsoo.ru/00ada96e
rpaXkaaHuH
€0 DNeKTpooTpULAaTENBHOCTL aTOMOB Bubnmoteka LLOK
XNMUYECKMX 3/1EMEHTOB https://m.edsoo.ru/00adaab8
61 VoHHaa xnMMmyeckas cBA3b bubnorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBaneHTHas nonspHasa Xxmmmnyeckas Bubnnoteka LLOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenonapHasa Xxmmmnyeckas Bubnnoteka LLOK
CBA3b https://m.edsoo.ru/00adaab9
64 CreneHb oKUcneHus bubnuoreka LIOK
https://m.edsoo.ru/00adae28
65 OKncnnTeNnbHO-BOCCTAHOBUTENbHbIE bubnunoteka LIOK
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peakuun https://m.edso0.ru/00adb076
Bubnunoteka LIOK
66 OKucnmTenu n BoCCTaHOBUTENN 1 0 0 httos://m.edsoo.ru/00adb076
67 IMpomexxyToyHasa aTTecTaums. 1 1 0 bnbnmoteka LLOK
MTorosas KOHTponbHasA paboTa. https://m.edsoo.ru/00adb486
68 Pe3epBHbIil ypoK. O606LLeHNE 1 1 0 0 bubnunoteka LIOK
cucTemaTunsaums 3HaHWiA https://m.edsoo.ru/00adb33c
OBLWEE KOTMMYECTBO YACOB INO 68 7 6
MPOrPAMME
9 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
aTta 191 OBbIC
Ne i/m | Tema ypoka Kontpoabubie | IlpakTHueckue A op
Bcero H3yYeHUA oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Mepnoanyeckuii 3aKoH.

1 Nepropgmyeckasa cucrtema 1 0 0 Bubnmoteka LLOK
XUMUYECKMX 3anemeHTOB [. U. https://m.edsoo.ru/00adb59e
MeHzeneeBa
3aKOHOMEpPHOCTW B U3MEHEHUM

o bubnunoteka LIOK
2 CBOWCTB XMMMYECKNX 3/IEMEHTOB 1 0 0
. https://m.edso0.ru/00adb6b6
nepBbIX TPEX MNeEpPUOA0B

3 Knaccudmkaums n HomeHKnaTypa 1 0 0 Bubnnoteka LLOK
HeopraHn4ecKkmx BeLLeCTB https://m.edsoo.ru/00adb7e2

4 Bubl XMMUYECKOW CBS3M U TUMbI 1 0 0 Bubnnoteka LLOK
KPUCTaN/IMYECKMX PELLETOK https://m.edsoo.ru/00adbac6

5 BxofiHast KOHTPO/IbHasA paboTa o 1 1 0
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Teme «[MOBTOpeHVe U yriy6neHne
3HaHWIi OCHOBHbIX Pa3fenoB Kypca 8
Knacca»

Knaccnmkaums XuMmnyeckunx

bnbnmoteka LLOK

6 o
peakuni Nno pa3NyHbIM NpU3HaKam https://m.edsoo.ru/00adbch0
IMOHATME O CKOPOCTU XMMUYECKOM

7 eakunn. MNoHATNE O TOMOTeHHbIX U bubnmoteka LIOK
pearLin. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLmsax
MMoHATVE O XMMMUYECKOM pPaBHOBECUMN.

3 dakTopbl, BANAOLME HA CKOPOCTb bubnunoteka LIOK
XUMWUYECKOW peaKLMm 1 NonoXKeHue https://m.edsoo.ru/00adc28c
XVIMUYECKOr0 paBHOBECKS

9 OKuncnnTeNnbHO-BOCCTAHOBUTE/bHbIE bnbnmoteka LLOK
peakumn https://m.edsoo.ru/00adcade
Teopus aNeKTPOIMTUYECKOIA

10 anccoumauymmn. CunbHble 1 cnabble bubnmorexa LIOK

' https://m.edso0.ru/00adcd68
3NEKTPONNTBI

11 IoHHble ypaBHeHWS peakLnii bubnuorexa LIOK

P peart https://m.edsoo.ru/00add448
XMUYeCKne CBOMCTBA KUCNOT U
o o bubnunoteka LIOK
12 OCHOBaHWI B CBETE NPeACTaBIeHUN
o https://m.edso0.ru/00add5d8
006 3M1eKTPONIMTUYECKOI Auccoumarmm
XMMUnYeCcKne CBOMCTBA COMEN B CBETE
13 npeacTaBfeHNn 06 bubnmoteka LIOK
o https://m.edso00.ru/00add8b2
3M1EKTPONUTMYECKON Auccoumalmm

14 MoHsTME O rMaponu3e conen bubnmotexa LIOK

AP https://m.edsoo.ru/00add9d4

15 0606LeHMe 1 cucTemaTm3aLms bubnunoteka LIOK
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3HaHWUA.

https://m.edsoo.ru/00addd12

KoHTponbHas paboTa Mo Teme
«INEKTPONNTNYECKAs AUCcoLmMaLms.

bnbnmoteka LLOK

16
XUMMYeckune peakLmm B pacTBOpax» https://m.edsoo.ru/00addecO
3a 1 yeTBepTh.
MpakTnyeckas padboTa Ne 1.
17 «PpeLueHVle 3KCI'IF()33 NMEHTaIbHbIX bubnmoreka LIOK
P https://m.edsoo.ru/00addbfa
3afa4u»
O6uan xapaKTepuCTHKa raJioreHos.
18 XMI:AJIVNeCKpme CBFOJI‘/JICTBa Ha npvmMepe bubnmoteka LIOK
prMep https://m.edsoo.ru/00addfe2
xnopa
Xnoposogopos. ConsgHas K1CNoTa,
19 XMMqucfmgcgoMCTBa nosyyeHue bubmmorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
NPUMeHeHne
MpakTnyeckas padoTa Ne 2 no Teme
20 «[lonyyeHmne CONSAHON KNCNOTbI bubnorexa LIOK
y L ' https://m.edsoo.ru/00ade348
N3yyeHuvie eé CBOUCTB»
BbluncneHns no ypasHeHUAM
21 XVIMUYECKMNX peakLmii, ecnm 0auH 13 bubnmoteka LIOK
pearLnn, A https://m.edso0.ru/00ade488
peareHTOB [jaH B N30bITKe
99 O6ulan xapaKTepuUCTMKa 3/1EMEHTOB Bubnnoteka LLOK
VIA-rpynnol https://m.edsoo.ru/00ade64a
ANNOTPOMHbIE MOAN(MKALUN Cepb.
93 HaxoxaeHue cepbl 1 e€ coeIMHeHNIA Bubnnoteka LLOK
B npupoge. XMMMUYecKre CBOMCTBa https://m.edsoo.ru/00ade64a
cepbl
24 CepoBopopoa, CTpOeHwe, Bubnmoteka LLOK

Cbl/l3l/ll-IeCKllle N XMMUYECKNe CBOCTBA

https://m.edsoo.ru/00ade802
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Okcuppl cepbl. CepHasa KUCnoTa,

Bubnunoteka LIOK

25 (hM3MYecKme N XMMNYECKNe CBOCTBA, httos://m.edsoo.ru/00adea28
NPUMEHEHNe
XUMmnyeckue peakLmu, nexatime B
OCHOBE MPOMbILLNEHHOro criocoba
26 MOJTy4YeHNst CEPHOM KUCMOTbI. Bubnmoteka LLOK
XuMmnyeckoe 3arpasHeHune https://m.edsoo.ru/00adec8a
OKpY>KatoLLel cpefbl COeAMHEHNSMU
cepbl
97 BbluncneHe MaccoBol A0M BbIXOAA bnbnmoteka LLIOK
NPOAYKTa peakLnn https://m.edsoo.ru/00adec8a
OObLuas xapaKTepncTnKa 3/1EMEHTOB
08 VA-rpynnbl. A30T, pacrnpocTpaHeHue Bubnuoteka LLOK
B nNpupoge, pusnyeckune un https://m.edsoo.ru/00adeea6
XUMWYECKMNE CBOMCTBA
AMMMaK, ero usnyeckme u
29 XUMWYECKNE CBOMCTBA, NOTyYeHme u bubnmorexa LIOK
https://m.edso0.ru/00adf004
NpUMeHeHune
MpakTnyeckas padoTa Ne 3 no Teme
30 «[NonyyeHre ammnaka, U3yyeHue ero bubnuorexa LIOK
< https://m.edso0.ru/00adf180
CBOWCTB»
31 A30THas KUCNoTa, eé uanyeckue n Bubnnoteka LLOK
XMIMUYECKME CBOMCTBA https://m.edsoo.ru/00adf306
32 KoHTposnbHas paboTa 3a 1 nonyrogue.
Vicnonb3oBaHme HATPATOB U CONe
33 aMMOHMSA B KaueCcTBe MUHEPaSIbHbIX Bubnnoteka LLOK

yA06peHnin. XrMmyeckoe
3arpsasHeHve OKpYXXatoLLeii cpefpl

https://m.edsoo.ru/00adf518
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coenHeEHNAMN a30Ta

docdop. Okeung ocdopa (V) n

bnbnmoteka LLOK

34 octophas Kenore, (puaieckue https://m.edso00.ru/00adf68a
XUMWYECKME CBOUCTBA, NOMyYeHne
Vcnonb3oBaHwue docdartos B
35 KayeCTBe MUHepa/lbHbIX YA0OpeHUIA. Bubnuoteka LIOK
3arpsisHeHVe NPUPOAHON cpedbl https://m.edsoo.ru/00adfc20
(hocpatamu
Yrnepopa, pacnpocTpaHeHne B
36 npmpg,qg, (F;)I/I3I/IE)4ECKp|/Ie N XMUYecKne bubnmoreka LIOK
N https://m.edsoo.ru/00adfd9c
cBOWNCTBa
Oxkcunabl yrnepoa, ux gusnyeckue u
37 XMIMUYECKIME CBOCTBA. bnbnmoteka LLOK
3Konornyeckme npobemsl, https://m.edsoo.ru/00adfebe
CBsi3aHHbIe ¢ okcuaom yrnepoga (1V)
. bubnunoteka LIOK
38 YTONbHAA KCTOTa 1 €€ conv https://m.edso0.ru/00ae006¢
MpakTnyeckas paboTa Ne 4 no Teme
39 "lMonyyeHne yrnekncnoro rasa. Bubnmoteka LLOK
KayecTBeHHas peakumus Ha kapboHar- https://m.edsoo.ru/00ae027e
noH"
MepBOHaYasbHbIe NOHATUSA 06 BuGnoTeka LIOK
40 OpraHnyecKmx BeLLecTBax Kak o
https://m.edsoo.ru/00ae054e
COeAMHEHMNSAX yrnepoaa
41 KpemHuiA 1 ero coeguHeHUs bubnuorexa LIOK
https://m.edso00.ru/00ae080a
42 MpakTunyeckas padoTa Ne 5. PelueHne Bubnmoteka LLOK

IKCMEePMMEHTa/IbHBLIX 3afa4 MNno TeMe

https://m.edsoo.ru/00ae0bf2
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«BaxKHeiLLIne HeMeTabl U UX
COEANHEHMS»

KoHTponbHas pabota no Teme

bnbnmoteka LLOK

43 «BOXHEMLIME HEMETANIbI 1 WX https://m.edso00.ru/00ae0el8
COeIMHEHUA»

O6uan xapaKTepuUCcTKa XMMUYECKNX
3/1EMEHTOB — MEeTaJ/I/10B.

44 MeTannnyeckas CBA3b U bnbnmoteka LLOK
METaINYECKaa KpUcTanmyeckas https://m.edsoo.ru/00ae103e
peLléTka. Pr3nyeckre CBOMCTBa
MeTasin10B8
XM1MMYecKme CBOVCTBA METa//IOB.

45 SNEKTPOXUMUYECKUIA PAL bubnmorexa LIOK

o https://m.edsoo.ru/00ae1156
Hanps»XeHn MeTannos
O6wme cnocobbl NoslyyveHns
MeTasinoB. Cnnasbl. BbluncneHna no
46 YPaBHEHUAM XUMUYECKNX peakLni, bubnmorexa LIOK
https://m.edsoo.ru/00ae1156
€C/IN OfMH U3 peareHToB COLePXKNT
npumecu
47 [MoHATNE 0 KOpPO3NK METa/IOB bubnmoteka LIOK
https://m.edsoo.ru/00ae1278
bubnunoteka LIOK

48 LenoHbie metanbl https://m.edsoo.ru/00ael4b2

49 OKcnabl U TMAPOKCUALI HATPUA U Bubnnoteka LLOK
Kanus https://m.edsoo.ru/00ael4b2

50 LLlenoyHo3eMenbHble METaN/bI — Bubnuoteka LLOK
Ka/lbLWn 1 MarHui https://m.edsoo.ru/00ae15e8

o bubnunoteka LIOK

51 BaxkHenLIne coeMHEHNA KanbUus

https://m.edsoo0.ru/00ael15e8
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O606LLeHMe 1 cucTemaTmsaums

52 3HaHWIA.
KoHTposibHas paboTa 3a 3 YeTBepPTb.
YKECTKOCTb BOAb! 1 CocobbI eé bubnnoteka LIOK
53
yCTpaHeHus https://m.edso0.ru/00ae1886
MpakTnyeckas paboTa Ne 6 no Teme
54 "XXecTkocTb BOAbI M METOAbI €€ bubnmoteka LIOK
N https://m.edsoo.ru/00aelae8
yCTpaHeHus
. bnbnmoteka LLOK
= ATIOMYHIN https://m.edsoo.ru/00aelc64
56 AMDOTEpHbIe CBOMCTBA OKCMAa 1 Bubnuoteka LLOK
rnapokcuaa https://m.edsoo.ru/00aelc64
bnbnmoteka LLIOK
> Heneso https://m.edso00.ru/00ae1d86
58 Okcnabl, TMAPOKCUAbI N CONN XKenesa Bbubnmoteka LLOK
(11 v xenesa (I11) https://m.edsoo.ru/00ae35e6
59 0O606LeHMe 1 cucTemaTm3aums
3HaHUI
MpakTnyeckas padoTa Ne 7. PelleHne
€0 3KCcNepuMeHTa/IbHbIX 33434 No TeMe Bubnmoteka LLOK
«BaxHenLwme MeTassibl N UX https://m.edsoo.ru/00ae3de8
COEANHEHMNA»
BbluncneHns no ypaBHeHUAM
XVIMUYECKUX peakLmii, eCim O4WH U3
61 peareHToB [jaH B U36bITKE UK Bubnnoteka LLOK

COAEPXUT NpUMeECU. BbluncneHus
MaccoBOI 011 BbIXOAA NPOAYKTa
peakuum

https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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

O606LLeHMe 1 cucTemaTmsaums

62 o 1
3HaHUK no Teme: «MeTan/bl»

63 BelecTsa 1 matepuansl B 1 Bubnmoteka LLOK
MOBCEAHEBHOM XXM3HN YeNoBeKa https://m.edso00.ru/00ae3f50

64 XUMMYeCKoe 3arpsasHeHune 1 bubnnoteka LIOK
OKpyXKatoLLLel cpefbl https://m.edsoo.ru/00ae4270

65 Ponb XMW B peLLeHnn 1 Bubnuoteka LLOK
3KONOrMYeckmx npobnem https://m.edsoo.ru/00ae4270

66 [NpomexyToyHas aTTecTalms. 1
MTorosas KOHTpo/ibHas paborTa.

67 Pe3epBHbIil ypoK. O606LLeHNE 1 1 bubnnoteka LIOK
cucTemMaTusaums 3HaHWiA https://m.edsoo.ru/00ae0dOa
Pe3epBHbIil ypoK. O606LLeHNE 1 bubnunoteka LIOK

68 o 1
cucTemaTm3auma sHaHUN https://m.edsoo.ru/00adb33c

OBLLEE KOMMYECTBO YACOB MO 68

NMPOrPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 knacc. baszosblin yposeHb/ MabpuensH O.C., Octpoymos W.T .,
Cnagkos C.A., Mocksa. «['lpocBeLleHune», 2023r.

* Xumus, 9 knacc. basosblin ypoBeHb/ MabpuensH O.C., Octpoymos W.T.,
Cnagkos C.A., Mocksa «[lpocBeLleHune», 2023r.

Tabnuubl: Meproanyeckas cMcTemMa XMMUYECKNX 3/1EMEHTOB

A. . MeHpeneeBa, Tabnuua pacTBOPUMOCTU, 3NIEKTPOXUMUYECKINIA psig

Hanps>XeHna MeTa/1/10B

METOJINYECKHUE MATEPHAJIBI JIJI YUYUTEJISA

Xumus. 3agavyHuK ¢ «rnomowHnkom» 8-9 knaccel. H.H. Mapa, H./ Mabpycesa/
Mocksa «[1pocBeLyeHue» 2014r.

Xumus B Tabnnuax 8-11knaccol/ Mocksa «[poa», 2015r.

Xumuna. Angaktnyeckuin matepuman 8-9 knaccol. / Mocksa
«[lMpoceeLyeHne»,2016 .

KOHTPO/IbHbIE 1 CaMOCTOSATE/IbHbIE PabOThI MO XUMUN K YHEOHUKY

O.C. labpurensHa xnummsa 8 knacc/MockBa «3k3ameH», 2015r.
https://iro-49.ru/wp-content/uploads/2023/04/Xnmns-6a30Bblil-ypoBEHb.-
Peanunsaums-TpebosaHnin-dI OC-0CHOBHOr0-06L1ero-06pasosaHus. -

MeToamnyeckoe-nocobue-gna-yuntens.pdf



MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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