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MOACHUTEJIbHAA SATINCKA

MporpaMmMa MO XUMWW Ha YPOBHE OCHOBHOrO 06Lero o6pa3oBaHWsA COCTaB/eHa Ha OCHOBE
TpeboBaHUN K pe3ynbTaTaM OCBOEHMSA OCHOBHOM 06pa3oBaTe/lbHOW MpPOrpaMMbl OCHOBHOIO 06LLero
obpasoBaHus, npeactasneHHbIX B PFOC OO0, a TakXe Ha OCHOBe (hbefepasibHOW paboyeil nporpaMmbl
BOCMUTaHMA M C YYETOM KOHLENUMU npenofaBaHus yyebHOro npegmeTta «Xummus» B 06pa3oBaTe/lbHbIX
opraHusaumsax Poccuiickon ®egepaymu.

Mporpamma no xumMuy Aaét npeactaBneHne o Lensax, obulei cTpaTermm 06yveHus, BOCNUTAHUS Y
pasBMTUS 06yvaroLmMxcs cpeacTeaMu yyebHOro npeameTta, ycTaHaB/iMBaeT 06s3aTeNbHOE MNpeamMeTHOe
cofiep>xaHve, npegycMaTpuBaeT pacrnpefesieHne ero rno Knaccam M CTPYKTYpupoBaHWe Mo pasfenam u
TemMaM nporpaMmMmbl MO0 XUMWW, ONpeAenseT KOMWYECTBEHHble W KAayeCTBEHHbIE XapaKTepUCTUKM
COfEepPXaHns, PEeKOMEHAYEMYIO MOCNeA0BaTeNIbHOCTb W3YYEHUS XUMUKU C YYETOM MeXNpPeaMeTHbIX W
BHYTPUNPEAMETHbIX CBA3€i, NOrMKM y4eGHOro npouecca, BO3PacTHbIX OCOGEHHOCTEN 06yuvaroLmxcs,
onpegenseT BO3MOXHOCTW MNpegMeTa Ans peanusaymm TpeboBaHWIA K pe3ynbTaTaM OCBOEHWS OCHOBHO
obpasoBaTe/lbHOM MporpamMbl Ha YpPOBHE OCHOBHOrO 06Llero o6pa3oBaHuMsi, a Takke TpeboBaHMI K
pesynbTatamMm 00yYeHUA XWMWUW Ha YPOBHe Leneil n3yyeHus npeamMetra U OCHOBHbIX BUAOB Y4YebHO-
no3HaBaTeNbHOM AeATeNbHOCTM 06yYatoLWerocs No 0CBOEHMO y4e6HOr0 COAepPXKaHMS.

3HaHWe XUMMUK CAYXUT OCHOBOW Ansi (OpMUMPOBaHWA MUPOBO33PEHUS 00yYaloLWerocs, ero
npeAcTaBneHnii 0 MaTepuanbHOM eAMHCTBE MUPA, BaXKHYK POMb UrpawT Qopmupyembie XUMUEN
npeacTaBneHUst 0 B3aMMOMNpPeBpaLLeHMAX 3HePrum 1 06 3BOMIOLUMM BELLECTB B NPUPOAe, 0 NYTAX pelleHuns
rnobanbHblX Mpobnem yCcTOWYMBOrO pasBUTUS YeNOBEYeCTBa - CblPbEBOI, 3HEPreTUYECKON, NULLEBON U
9KO/0rM4eckoin 6e3onacHoCcTu, NpobiemM 34paBOOXPaHEHMS.

N3yyeHune xumuu:

CNoco6CTBYeT peanus3auMm BO3MOXHOCTEM [N caMOpasBUTMA U (DOPMUPOBaHUA  KyNbTypbl
NIMYHOCTH, €€ 06LL el N PYHKLUOHANIBHON FPaMOTHOCTH;

BHOCUT BK/af B (POPMMPOBaHME MbILLIEHUS U TBOPYECKMX CMOCOBGHOCTEN 06yYaloLWMXCs, HaBbIKOB
MX CaMOCTOATENIbHON Y4YeOHOW [AeATeNIbHOCTU, IKCMEPUMEHTA/IbHBIX W WUCCNefoBaTe/IbCKUX YMEHWUMN,
HeobX0ANMbIX KaK B MOBCEAHEBHOM XWU3HW, TaK 1 B MPOJECCUOHanbHON AeATeNbHOCTHY;

3HaKOMUT CO CMeUUPUKON Hay4yHOro MblLINEHNS, 3aKnajbiBaeT OCHOBbI LeNOCTHOrO B3rnsja Ha
eAVNHCTBO MPUpPOAbl WM YenoBeKa, ABMSAETCS OTBETCTBEHHbIM 3TarnoM B (hOPMWPOBAHUU eCTECTBEHHO-
Hay4YHOW rpamMOTHOCTW 06YYalOLLNXCS;

cnocobcTByeT (DOPMMPOBAHUIO LIEHHOCTHOTO OTHOLUEHUA K €CTeCTBEHHO-Hay4YHbIM 3HaHUAM, K
npupoje, K YenoBeKy, BHOCUT CBOW BK/af B 9KO/IOrMyeckoe 06pasoBaHme 00y4atoLnxcs.

[laHHble HanpaBneHWs B 0BYYEHUU XMMUM 06ecrneymBaroTCs CneuuguKoin copepxaHms yyebHOro
npeameTa, KOTOPbIA ABASETCA Nefarormyecky afanTMpPOBaHHbIM OTPaXKeHWeM 6a30BOI HayKM XUMUK Ha
onpesfenéHHOM aTare eé pa3BuTus.

Kypc Xumunm Ha ypoBHe OCHOBHOro 06uero o06pa3oBaHMA OpPUEHTUPOBAH Ha OCBOEHWE
00y4YaloLMMNCA CUCTEMbI MepBOHaYasibHbIX MOHATUA XUMWUMK, OCHOB HEOpPraHUM4YecKom XumMunu W
HEKOTOPbIX OTAE/IbHbIX 3HAYUMbIX MOHATUIA OPraHNYeCKOM XUMUK,

CTpyKTypa cofepXXaHus nporpamMmmbl no XMMuu chopmMmpoBaHa Ha OCHOBE CUCTEMHOrO NMoaxoga K
eé nsydyeHuto. CofepxxaHne CKNagbiBaeTcsd U3 CUCTEMbl MOHATUIA O XMMUYECKOM 3/IEMEHTE U BELLECTBE U
CUCTEMbl MOHATWIA O XMMUYECKOW peakymn. Ob6e 3T CUCTEMbl CTPYKTYPHO OpraHM30BaHbl MO NPUHLUNY
nocnefoBaTe/ibHOro pasBMTMA 3HaHMIA Ha OCHOBE TEOPETUYECKMX NPeACcTaBeHNA pa3HOro YPOBHS:

- aTOMHO-MOJIEKYNIIPHOIO YYeHUs KaK OCHOBbI BCEr0 eCTECTBO3HaHMS;

- Mepuopgmnyeckoro 3akoHa [. V. MeHpeneeBa Kak 0CHOBHOI0 3aKOHa X1MWMK;

- YYEHMS 0 CTPOEHUN aTOMa N XMMUYECKON CBSA3N;

- NpeacTaBNeHnin 06 3NeKTPONUTUYECKON fMccouMaLnm BewecTs B pacTBopax.

TeopeTnyeckne 3HaHNA pacCcMaTpUBaKOTCA Ha OCHOBE 3MMUPUYECKM MOSTYyYEHHBLIX U OCMbIC/IEHHBIX
(haKTOB, pa3BMBalOTCA NOC/NEA0BATENLHO OT OAHOI0 YPOBHA K APYrOMY, BbIMOMHAA (DYHKUUU 06BACHEHNSA 1
NMPOrHO3MPOBaHNA CBOWCTB, CTPOEHWS U BO3MOXHOCTE MPaKTUYECKOro MPUMEHEHUS U MNOAydYeHus
N3y4YaeMblX BeLLEeCTB.

OcBOeHVe MporpaMMbl MO0 XUMUKU CMOCOBCTBYET (HOPMMPOBAHUIO MPEACTaBEHNS O XUMUYECKOM
COCTaB/AIOLLEN Hay4YHOW KapTUHbI MUpa B NIOFMKe eé CUCTEMHON MpUpoAbl, LEHHOCTHOrO OTHOLUEHUS K



Hay4YHOMY 3HaHWIO U MeToAam MO3HaHMA B Hayke. 3ydyeHne XUMnu NpoucxXofuT ¢ NPUBAEYEHNEM 3HaHWI
13 paHee U3yYeHHbIX Y4YebHbIX npeameToB: «OKpyXXarowuii mup», «brnonorus. 5-7 knaccbl» 1 «®usnka. 7
Knacc».

Mpy N3yYeHUN XUMUMK MPOUCXOAUT (hOPMMPOBaAHME 3HAHUI OCHOB XMMWYECKON HayKM Kak 06/1acTu
COBPEMEHHOr0 ecTecTBO3HaHMA, MPaKTUYECKON AeATeNbHOCTM Ye/loBeKa M Kak OAHOro M3 KOMMOHEHTOB
MUPOBOI KynbTypbl. 3ajaya y4e6bHOro npegmMeTa cocTouT B hOPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHWIA
— BaXKHeWWwmnx (akToB, MOHATUIA, 3aKOHOB U TEOPETUYECKMX MOMOXKEHWUIA, [OCTYMHbIX 0606LeHNI
MUPOBO33PEHYECKOro XapakTepa, f3blka HayKu, B MPUOOLLEHVMM K Hay4HbIM MeTOAam MO3HaHWUA npu
N3yYeHUN BeLLeCTB U XUMUYECKUX peakuuid, B (hOPMMPOBaHMM W Pa3BUTUN MO3HABATE/IbHLIX YMEHWUIA U NX
MPMMEHEHNN B y4eOHO-NO3HaBaTeIbHOM N Y4ebHO-MCCNef0BaTe/lbCKON AeATeNbHOCTU, OCBOEHMMN NpPaBu/
6e3onacHOro obpaLleHns ¢ BeLecTBamMm B MOBCEAHEBHOW XXM3HM.

Mpn M3yyeHUn XMMWUWU Ha YPOBHE OCHOBHOrO 06LLero o6pa3oBaHUS BaXXHOE 3HaYeHWe npuobpenw
Takue Lenn, Kak:

- (hopMMpOBaHWE WHTEN/IEKTyaNbHO pPasBUTOM JIMYHOCTW, TFOTOBOM K CaMo06pa3oBaHuIo,
COTPYAHWMYECTBY, CamMOCTOATENbHOMY MPUHATUIO PELLeHN, CNOoCOOHON afanTMpoBaTbCA K ObICTPO
MEHSIHOLMMCS YCNOBUAM XN3HN;

- HanpaBNeHHOCTb 00y4YeHUs Ha CUCTeMaTMyecKoe NprobLLeHre 06y4YatoLWUXCs K CaMOCTOATeIbHOM
Mo3HaBaTe/IbHOM AeATe/IbHOCTM, HayYHbIM MeToZaM MO3HaHWA, (OPMUPYHOLLMM MOTUBALMUIO U Pa3BUTUE
CNOCOBGHOCTEN K XUMUU;

- obecrneyeHmne ycnoBuii, CNOCOOGCTBYIOLLNX NPMOBPETEHNIO 00YYatoLLMMUCS ONbiTa Pa3HOO6Pa3HON
AeATeNbHOCTM, NO3HAHUS W CaMOMO3HaHWA, K/OYEBbIX HaBblKOB (K/OYEBbIX KOMMETEHLMWI), UMEHOLLNX
YHUBepCasibHOe 3HaYeHne A/15 pasINYHbIX BULOB AeATE/IbHOCTY;

- (hopmupoBaHue 06LEeRd (YHKLMOHANBHOWN M eCTeCTBEHHO-Hay4YHOW rpamMOTHOCTW, B TOM 4uche
YMEHUIN 00BACHATb U OLEHMBATb AB/EHUS OKPY)XXAKOLLEro Mypa, UCNosb3ysa 3HaHWA U OMbIT, MOMYyYeHHbIe
MNPU M3YYEHUU XUMUK, MPUMEHATb MX NPU PelleHMn npobieM B MOBCEAHEBHON >XM3HW U TPYLOBOW
AesTeNbHOCTY;

- (hopmupoBaHMe y 00y4valOLWMXCA TYMaHUCTUYECKMX OTHOLUEHWA, MOHMMAHUS LEeHHOCTU
XUMUNYECKUX 3HAHUIN N5 BbIpabOTKM 3KOMOrMYeCKW LienecoobpasHoro noBefeHUs B ObITY U TPYAOBOi
[eATeNbHOCTUN B LLeNAX COXPAHEHMS CBOEro 340P0BbSA Y OKPYXXatoLLel NPUpPoAHON cpeabl;

-pa3BMTUE MOTMBALNKN K 0BYYEHUIO, CMOCOBHOCTEN K CAMOKOHTPOJI0 U CaMOBOCMNUTaHMIO HA OCHOBE
YCBOEHMA 06LLeYeNIOBEYECKMX  LIEHHOCTEW, TFOTOBHOCTM K OCO3HaHHOMY BblGOpy npoguns u
HanpaB/IEeHHOCTW AafibHENLIEro 06yyeHus.

O6Lee 4YMCNO 4acoB, OTBEAEHHbLIX [ANA W3YYeHUA XUMUM HA YPOBHE OCHOBHOrO 06Llero
06pa3oBaHUsA cocTaBNsAeT B 8 Knacce - 68 yacoB (2 Yaca B HeAeno).

COAEPXAHWNE OBYYEHWA

8 K/TACC

[MepBOHaYa/ibHble XUMUNYECKNE NMOHATUA

MpeamMeT XuMnKn. Posib XUMUN B XXU3HWN YenoBeka. XMMNA B CUCTEME HayK. Tena 1 BeLecTBa.
dun3nyeckne CBOMCTBA BELLECTB. ArperatHoe COCTOsIHMe BellecTB. MOHATME 0 MeTofax No3HaHus B
Xumnn. Yuctole Bewectsa U cMecu. Cnocobbl pasgeneHns CMeceil.

ATOMbI U MONeKy/bl. XuMuU4yeckne aneMeHTbl. CUMBO/IbI XUMUYECKUX 3/1eMeHTOB. [1pocTble
N CNOXKHblE BellecTBa. ATOMHO-MOJIEKY/IAPHOE YYeHuMe.

Xumundeckas hopmyna. BaneHTHOCTb aTOMOB XUMWYECKUX 3/1eMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BewecTtB. OTHocuTenbHad aTtomHaa wmacca. OTHOCUTeNbHad MOMEKYNApHas Macca.
MaccoBas 4ong XMMWUYECKOTr0 3/1IeMeHTa B COeMHEHUN.

Konnyectso Bewectsa. Monb. MonapHaa macca. B3anMocBa3b KonM4yecTsa, Macchbl U Ymcna
CTPYKTYPHbIX eANHNLL, BellecTBa. PacuéTbl N0 (hopMynaM XMMMUYECKUX COEAMHEHWIA.



dusnyeckne M XUMUYeCKMe sBNeHUA. XUMUYECKad peakumMa U eé MpusHakn. 3akoH

COXpaHeHNs MaccCbl BELLECTB. XMMMYECKMe ypaBHeHMs. Knaccumkaums XMMUYECKUX peakLmii
(coeanHeHUs, pasnoXeHUs, 3aMeLLeHNs, 0OMeHa).

XVMWNYECKNIA 3KCNEPUMEHT :

3HAKOMCTBO C XMMWYECKON MOCynoil, npasuiamMu paboTbl B fiabopatopum v npuémamu
obpalleHns ¢ nabopaTopHbIM 0060pYyA0BaHVEM, WU3yYeHWe W OnucaHue (U3NYECKMX CBOICTB
06pa3L0B HeopraHMYecKMX BELLECTB, HabnofeHe ur3nyeckmx (NnaBneHne BOCKA, TasHUe JbAa,
pacTmpaHue caxapa B CTynke, KuWMeHWe W KOHAEHCauus BOAbl) M XUMUYECKUX (FOpPeHve cBeuw,
NpoKannBaHve MeAHONM NPOBOJSIOKM, B3aMMOAENCTBIE Mefa C KUCNOTOM) ABNEHWUIA, HabntogeHve v
onucaHve MNpU3HaKoB MPOTEKaHUS XMMWUYECKUX peakUMii (pasfioxeHWe caxapa, B3avMOLencTBue
CEpHOW KMCNOTbl C xnopuaoM OGapus, pasnoxeHue rugpokcmga megu (M) npu HarpesBaHww,
B3aVMMOZENCTBIE XKenesa ¢ pacTBOpoM conv meam (M), n3yyeHne cnocoboB passiefieHns CMeceit: ¢
MOMOLLbIO MarHuTa, (UNbTPOBaHWE, BblMapuBaHve, AUCTUANALNA, XpomaTorpapus, npoBefeHve
OYWCTKM MOBAPEHHON COoMKu, HabMAeHVe W OnucaHWe pesy/bTaToB MNPOBEAEHUS  OnbITa,
WNNOCTPUPYHOLLETO 3aKOH COXPaHEHWst Macehl, Co3faHne Mmogesneli Mosekyn (LiapoCTepXXHeBbIX).

BaxkHeliLne npeAcTaBUTENIN HEOPraHNYeCKMX BELLECTB

Bo3gyx - cmecb rasoB. CoctaB Bo3fyxa. Kucrnopofd - 3/eMEeHT M MpOCTOe BeLLECTBO.
HaxoxaeHne Kucnopoga B npupoge, (PM3nueckne M XMMUYECKMe CBOIMCTBA (peakuyn rOpeHus).
Okcupbl. lMpumeHeHve kucnopoga. Cnocobbl Mony4veHWs Kucnopoga B naboparopuv U
MpoMbILLINeHHOCTM. KpyrosopoT kucnopofa B npupofe. O30H - annoTponHas MOAuguKaums
Kucnopoga.

TennoBoli 3PdeKT XUMWUYECKON peakumn, TEepMOXMMUYECKUE YPaBHEHMWS, 3K30- U
3HLOTEPMUYECKME peakuun. TOMAMBO: Yronb W MeTaH. 3arpA3HeHvVe BO3LyXa, YCueHue
MapHUKOBOro 3PeKTa, paspyLLeHne 030HOBOrO C/IO.

Bogopos - 3/1eMeHT 1 MPOCTOe BELLECTBO. HaxoxaeHne BOLOPOAA B NpUpoe, prsnyeckme v
XMMUYECKMEe CBONCTBA, NPUMEHEHWE, CNoco6b! MoyyYeHns. KMcnoTbl 1 conu.

MonsipHbli 06bEM ra3os. PacuéTbl N0 XMMUYECKUM YPaBHEHUAM.

®usnyeckme cBoicTBa BoAbl. Boja Kak pactBoputens. PacTBOpbl. HacbllweHHble 1
HEHAaCbILLEHHbIE PacTBOPbI. PaCTBOPMMOCTL BELLECTB B BOAe. MaccoBas o5 BeLlecTsa B PacTBOpeE.
XvMuueckue cBoiicTBa Bofbl. OCHOBaHMA. Posib pacTBOPOB B MPUPOLE WM B XM3HU Yesl0BeKa.
KpyrosopoT BoAb! B Mpupoje. 3arpsasHeHne nNpuMpoaHbIX Bog. OXpaHa v 04MCTKA MPUPOAHBIX BOA.

Knaccugpukaums HeopraHMYeckux coefuHeHuid. Okeuabl.  Knaccugukauus  OKCUAOB:
coneobpasytolme (OCHOBHbIe, KUC/IOTHbIe, aM(DOTEPHbIE) U HeconeobpasytoLme. HoMeHknatypa
OKCUZO0B. Pur3MYeCcKne N XMMUYECKMe CBOMCTBA OKCMAOB. oslyyeHre OKCUAOB.

OcHoBaHusA.  KnaccmukaumMs OCHOBAHWA:  LWENOYM U HEpacTBOPWMbIE  OCHOBaHUS.
HomeHKnaTypa OCHOBaHMl. PuU3NYECKME W XUMUYECKME CBOICTBA OCHOBaHWiA. [lonyyeHune
OCHOBaHMWIA.

Kucnotbl. Knaccugmkauma kucnot. HomeHknaTypa KUCIOT. Pusmyeckne M XUMUYeCKue
CBOWCTBA KMCNOT. PAg akTuBHOCTM MeTannioB H. H. beketosa. NonyyeHne K1CnoT.

Conn. HomeHknatypa coneil. ®usmyeckme U XUMUYECKMe CBOWCTBa coneit. lMonydeHve
conei.

"eHeTMYeCKas CBA3b MEX/Y KnaccaMy HeOpraHNYeCKMX COefUHEHNI.

XUMUYECKMNIA IKCNEPUMEHT :

KayeCTBEHHOe OMpejeneHVe COAepXXaHus KUC/opoja B BO34yXe, MOMyYeHWe, cobvpaHue,
pacrno3HaBaHMe W W3y4yeHWe CBOWCTB KWCOPOAa, HabMoAeHWe B3aMMOJENCTBMA BELLECTB C
KUC/TIOPOAOM W YCNOBUS BO3HWUKHOBEHUA W MPeKpaweHns ropeHns (noxapa), 03HaKOM/IEHWe C
obpasuamm OKCUAOB 1 OMNMCaHWe UX CBOWCTB, NOy4YeHue, cobrpaHue, pacrno3HaBaHue 1 n3yyveHue
CBOWCTB Bofopoda (ropeHue), B3aumogeicTeme Bogopoda ¢ okcuaom mean (1) (BO3MOXHO
MCMosib30BaHWE BUAeOMaTepuanos), HabnoAeHne 06pasLoB BELLECTB KOAMYECTBOM 1 MOfb,
nccnefoBaHMe  OCOOEHHOCTEN  pacTBOPEHMS  BeWecTB C  pas3/IMyHON  pacTBOPUMOCTLIO,
MPUroToB/IEHNE PacTBOPOB C OMNpefenéHHON MacCOBOW [A0Mel  pacTBOPEHHONO BELLECTBa,
B3aMMOJeiCTBME BOAbl C MeTaslaMu  (HaTpreM U Kanbumem) (BO3MOXHO WCNOMb30BaHUe
BUAeoMaTepuanoB), WccnefoBaHWe 06pasL0B HEOpraHMYecKMX BeLeCTB pPas/IYHbIX K1accos,
HabntofeHe W3MEHEHUS OKpacKuW WHAMKATOPOB B pacTBOpax KWUCMOT W LUENoYen, u3y4veHue



B3aumogenctama okcuga megn (1) ¢ pacTBOPOM CepHOW KWUCMOTbI, KUCNOT C MeTanaMu, peakuuii
HenTpanu3aymmn, NonyyeHne HepacTBOPUMbIX OCHOBaHWI, BbITECHEHWE OLHOIO MeTanna Apyrum us3
pacTBopa COMW, pelleHWe JKCMEePUMEHTaNIbHbIX 3afjad no Teme «BaxHeilwwne Knacchbl
HEeopraHNYecKnx COeaNHEHNN».

Mepunognyecknini 3akoH u lMepuogmyeckas cucTema XUMUYECKUX 3nemeHToB [. W.
MeHgeneesa. CTpoeHue aToMoB. Xumuyeckad cBA3b. OKUCAUTENbHO-BOCCTAHOBUTE/bHbIE
peakuunu

MepBble NONLITKN KAacCUPUKaLUM XUMUYECKUX 371eMEHTOB. TOHATME O rpynnax CXOAHbIX
3/1EMEHTOB (LLENOYHbIe U LLEeN0YHO3EMENbHbIE MeTasl/lbl, TaforeHbl, MHEPTHbIe rasbl). SNeMeHThl,
KOTOpble 06pa3ytoT aMm(POoTePHbIE OKCUAbI U TMAPOKCUABI.

Mepuoguuecknii  3akoH. [lepuogmyeckas CUCTEMA XUMUYECKUX anemeHToB A. W
MeHgeneeBa. KopoTkonepuogHasd W AAUMHHONepuoAHas (opmbl  [epuoanyeckori  CUCTEMbI
XUMMYeckux anemeHToB [l. WM. MeHgeneea. [lepuogbl W rpynnbl. PU3NYECKUIA CMbICN
NnopsAKoBOro HoMepa, HOMepoB Mepuoja U rpynnbl 3IEMeHTA.

CtpoeHune aTtoMoB. CocTaB aTOMHbIX Afep. M30Tonbl. ISNeKTPOoHbl. CTPOeHUE 3M1EKTPOHHbBIX
060/104eK aTOMOB nNepBbiIX 20 XMMWUYECKUX 3neMeHToB [lepuogmyeckor cuctembl . W
MeHgeneeBa. XapakTepucTuka XMMUYECKOrO 3/1eMeHTa MO ero NojoXeHuto B lMeproanyeckoi
cucteme . V. MeHpeneesa.

3aKOHOMEpHOCTM M3MEHEHUS paguyca aTOMOB XMMUYECKUX 3/1EMEHTOB, METa/I/INYECKUX W
HeMeTa/I/IMYeCKMX CBOMCTB MO rpynnamM 1 nepuogam.

3HauveHue Meproamnyeckoro 3akoHa 1 Mepuoanyeckort CUCTEMbl XUMUYECKUX 3N1EMEHTOB AN
pasBUTMS HayKN 1 NpakTuku. . V. MeHaenees - YUYEHbIN N FPaXKaaHWUH.,

XuMunyeckas CBA3b. KoBanieHTHas (monsapHas n HernonspHas) CBA3b.
DNEeKTPOOTPULATEIbHOCTL XMMUYECKUX 3/IEMEHTOB. VIOHHasA CBA3b.

CrteneHb okucneHns. OKUCNNTENbHO-BOCCTAHOBUTE/IbHbIE peakunn. TpoLeccbl OKUCNEHUA U
BOCCTaHOBNeHUA. OKUCINTENN U BOCCTAHOBUTENN.

XUMUYECKNIA SKCTEPUMEHT :

M3yyeHne 06pasL|0B BELLECTB MeTa//loB M HEMETaN0B, B3aUMOAENCTBME TMAPOKCUAA LUHKA
C pacTBopamMy KUCMOT W  LWEeNoYeld, NPOBEAEHUE OMbITOB, WAMOCTPUPYHOLWMX NPUMepBI
OKWCNNTENbHO-BOCCTAHOBUTENbHbIX peakuuii (rOpeHne, peakumm pasfiodxXeHuns, COeUHEHNS).

Me>KnpeaMeTHbIe CBA3N

Peannzaums MeXnpeaMeTHbIX CBS3eA NpW MU3YYEHMU XMMUKU B 8 Knacce OCYLLEeCTBMSETCS
yepe3 1CMOMb30BaHNE Kak OOLUMX eCTECTBEHHO-HAYUHbIX MOHATUIA, TaK U NOHATUIA, SBNASIOLLUXCS
CUCTEMHbBIMW ANA OTAENbHbLIX NPeAMETOB €CTECTBEHHO-HAYYHOTr 0 LIMKNa.

O6LMe eCTeCTBEHHO-HayuYHble MOHATUSA: Hay4HblA (akT, rMnoTesa, TEOPUS, 3aKOH, aHaus,
CUHTE3, Knaccuukauus, nepuognMyHOCTb, HabnwogeHWe, 3IKCNEpPUMEHT,  MOLENNPOBaHMe,
N3MepeHne, Mo4enb, ABNEHNeE.

dusmka: MaTepus, atoMm, 3/MEKTPOH, TMPOTOH, HEWTPOH, WOH, HYKAUG, W30TOMbI,
PaAMoaKTUBHOCTb, MOJMEKYNa, 3NeKTPUYECKMA 3apaf, BewecTBo, Teno, 06bEM, arperaTHoe

COCTOSIHME BeLlecTBa, ras, (hu3mMyeckue BeNUYMHbLI, eAVHWULbBI WU3MEPEeHWs, KOCMOC, MaHeThl,
3Bé3abl, ConHue.

Buonorug: oTocuHTes, AbixaHue, buocdepa.

leorpacms: aTmoctepa, rmapocepa, MUHepasbl, FOpHble MOPOAbI, NMOME3HbIE NCKOMaeMble,
TOMNBO, BOAHbIE PECYPCHI.

MTAHNWPYEMBIE PE3YJ/IbTATblI OCBOEHWA TMPOMPAMMbBLI MO XUMUKN HA
YPOBHE OCHOBHOI'O OBLWEITO OBPA30OBAHNA

NMNMYHOCTHbLIE PE3Y/IbTATHI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHMS MpOrpaMMbl  OCHOBHOTO 06LLEro  06pa3oBaHus
[OCTUraloTCA B X0ofle 00YYEHUS XVUMWUU B eUHCTBE Yy4e6GHOW M BOCNUTATENbHONW AesTeNbHOCTW B
COOTBETCTBUM C TPAAULMOHHBIMU POCCUIACKMMI COLMOKYNbTYPHBIMU U [AYXOBHO-HPABCTBEHHbBIMM

LEHHOCTAMWN, TMPUHATLBIMMN B 06LLI|ECTBE npasuiaMmn 1M HOpMaMWn NOBEAEHUA WU CI'IOC06CTByIOT
npowueccamMm camMmornosHaHms, camopasBnTua 1 coynannsayinn o6yqar0Lu,|/|xc;|



JIn4yHOCTHbIEe pe3ynbTaTbl OTPaXalT T[OTOBHOCTb 00Yy4alOLMXCA PYKOBOACTBOBATHCA
CUCTEMOM MNO3UTMBHBIX LEHHOCTHbIX OPWEHTAaUWUi W pacluMpeHne OnbiTa AeATeNbHOCTU Ha e
OCHOBe, B TOM YuC/e B YacTu:

1) NaTpMOTUYECKOro BOCANTAHUSA:

LLeHHOCTHOr0 OTHOLUEHWUS K OTeYeCTBEHHOMY KyNbTYPHOMY, WUCTOPMYECKOMY U Hay4yHOMY
Hacneamto, MNOHMMAHUS 3HAYEHUS XMMUYECKOM HayKM B XKM3HW COBPEMEHHOro 06LLEeCTBa,
CNOCOOHOCTM BNageTb [AOCTOBEPHON WH(OPMauMed O NepeaoBbiX AOCTUMXKEHUAX W OTKPbITUAX
MUPOBOW N OTEYECTBEHHOM XUMWW, 3aMHTEPECOBAHHOCTM B Hay4YHbIX 3HAHUSAX 00 YCTPOMCTBE MMpa
1 o6LLecTBa,;

2) rpaXjaHCKOro BOCNUTaHUA:

NPeACTaBNEHUs O COUMaNbHbIX HOPMax W npaBuiax MEX/MYHOCTHbIX OTHOLLEHWA B
KONNeKkTuBe, KOMMYHWKATUBHOWA KOMMETEHTHOCTK B 06LLEeCTBEHHO MONEe3HOM,
yuebHO-McCNeoBaTelbCKO, TBOPYECKOW W APYrMx Buaax AesaTenbHOCTM, TOTOBHOCTU K
pa3HO06pa3HO COBMECTHOW AeATeNbHOCTU MPU BbIMNOMHEHUN Y4YeOHbIX, MO3HaBaTeNbHbIX 3adad,
BbIMO/IHEHUN  XMMUYECKUX 3KCMEPUMEHTOB, CO3JaHUN Y4YebHbIX MPOEKTOB, CTPEM/IEHUS K
B3aVIMOMOHMMaHMUIO M B3aMMOMOMOLLM B MpoLecce 3TOM Yy4yeOHOW AeATeNbHOCTW, FOTOBHOCTU
OLeHMBaTb CBOE NMoBeAeHMe 1 NOCTYMKM CBOMX TOBapULLLEN C MO3ULMM HPABCTBEHHbIX N MPaBOBbIX
HOPM C YYETOM OCO3HaHWMA NOCNEACTBUIA NOCTYNKOB;

3) LEeHHOCTW Hay4YHOro rno3HaHus:

MUPOBO33peHYeCKMe  MpeacTaBfeHUs O BewecTBeE U XUMWYECKOW  peakuuu,
COOTBETCTBYHOLIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKM W COCTaBAsAKOLMEe OCHOBY AN
MOHMMaHMA CYLLHOCTN Hay4HOM KapTWHblI MUpa, NPeAcTaBNeHns 06 OCHOBHbIX 3aKOHOMEPHOCTSIX
pasBMUTUA NPUPOAbI, B3aMMOCBA3SX Ye/I0BEKA C MPUPOAHON Cpefoil, 0 POAN XUMUU B MO3HAHWUK

3TUX 3aKOHOMEPHOCTEW;
Nno3HaBaTe/NlbHble MOTMBbI, HanpaB/feHHble Ha MOMYYEHWE HOBbIX 3HAHWIA NO  XUMWUW,

Heo6XoAuMble A5 O0ObACHEHUS HAGMOJAEMbIX TMPOLECCOB W SBMEHWUIA, MO3HABATE/bHOM,
MH(OPMALMOHHOW M YNTATENbCKON KYNbTypbl, B TOM YMC/IE HABbIKOB CaMOCTOSITENbHON pa6boThl C
y4ye6HbIMWU TEKCTaMMW, CMpaBOYHOW NUTEpPaTypoid, [AOCTYMHbIMW TEXHUYECKUMU CPeACTBaMK

NH(POPMALIMOHHbIX TEXHONOTUA;
MHTEpeCc K OOYyYEeHWIO W MO3HAHMIO, N0O03HAaTeIbHOCTb, FOTOBHOCTb WM CMNOCOOHOCTH K

caMo06pa3oBaHuMio, MPOEKTHOW W WCCneAoBaTeNbCKON AeATENbHOCTU, K OCO3HAHHOMY BbIGOpY
HamnpaB/eHHOCTU 1 YPOBHS 06yYeHUs B Aa/ibHeliLleM;

~popMUPOBaHMS KYNbTYpbl 300POBbS:
0CO3HaHMe LeHHOCTW XXM3HW, OTBETCTBEHHOIO OTHOLLEHMSI K CBOEMY 3[10POBbIO, YCTaHOBKM

Ha 340pOoBbliAi 006pa3 >KM3HW, OCO3HAHWE MOCNEACTBUA W HenpuaTMe BpefHbIX MPUBbIYEK
(ynoTpebneHnss ankorons, HapKOTUKOB, KypeHus), HeobXOoAMMOCTW COOMOAEHMS  MpaBus
6e30MacHOCTM Mpy 06paLLEHNN C XUMNYECKUMIA BELLLIECTBaMU B ObITY U peasibHON XN3HY;

5) TpyAoBOro BOCNUTaHUA:

MHTEPEC K MPaKTUYECKOMY M3y4YeHUt0 Npodieccuin U Tpyda Pas/IMyHOro poja, YBaXKeHue K
TPYAyY W pe3ynbTatam TPYAOBOMW AesATeNbHOCTU, B TOM YMC/Ie Ha OCHOBE MPUMEHEHWS MPeAMETHbLIX
3HaHWI MO XUMWKN, OCO3HAHHBIN BbIGOP NHAVBUAY/ILHOW TPAEKTOPUU NPOAOIKEHNA 06pa3oBaHUs
C YYETOM JINYHOCTHbIX WHTEPECOB W CMOCOBHOCTM K XWUMWUW, OOLLECTBEHHbLIX WHTEPECOB M
NoTpe6HOCTEN, YCNELHOW NPOJeCCNOHaIbHOM AeSTeNbHOCTU N PasBUTUA HEOOXOAUMBIX YMEHWA,
FOTOBHOCTb afjanTmpoBaThbCs B NPOQECCNOHAIbHON Cpeae;

6) 3KO/I0rM4ecKoro BocnuTaHus:
IKO0TrM4Yeckun Ll,enecoo6pa3Hoe OTHOLWEHNE K npupoae KaK UCTOYHUKY XKXU3HU Ha 3emne,

OCHOBe €& CyLleCTBOBaHUsA, MOHWMaHWe LEeHHOCTM 3[0pOBOro0 M 6e30MmacHOro obpasa >XM3HMW,
OTBETCTBEHHOE OTHOLLIEHME K COGCTBEHHOMY (PU3NYECKOMY M NCUXMYECKOMY 3[0POBbIO0, OCO3HaHME
LIeHHOCTM CcobntoAeHns npasusi 6e30nacHOro mosedeHns npu paboTe C BeLLECTBAMU, a Takke B
CUTYaUUsX, YTPOXKatoLLmMX 340POBbIO W XXMU3HW NOAEN;

CMOCOGHOCTY NPUMEHATL 3HaHWUA, NOMyYaeMble NPU U3YHeHUU XUMWUW, 41 peLleHns 3afad,
CBAI3aHHbIX C OKPY>XaloLeld MPUPOLHON Cpefoi, [ANS MNOBbILEHNA YPOBHS  3KOMOMMYECKOM
KyNbTYpbl, OCO3HaHMS FN06a/IbHOr0 XapakTepa 3KOMOrMYecKMX MpobseM K nyTeln MX peLueHns



MOCPeACTBOM METOA0B XMMUW, 3KOMOTMYECKOrO MBbILLIEHWS, YMEHUS PYKOBOACTBOBATHCA MM B
Mo3HaBaTe/IbHON, KOMMYHWKaTVBHOW U COLMAanbHOM NPaKTUKe.

METAMPEAMETHbIE PE3Y/IbTATHI

B coctaBe MeTanpeAaMeTHbIX Pe3ynbTaTOB BbIAENAHOT 3HAYMMble ANd  (POPMMPOBaHMA
MMPOBO33PEHUS 0OLLEHAaYYHble MOHATMS (3aKOH, TEopws, MPWUHUMM, TUMnoTesa, (hakT, CUCTEMA,

MpoLecc, 3KCMEPUMEHT WU [APYroe.), KOTOpble WCMO/Mb3YHTCA B €CTECTBEHHO-HAYUHbIX Y4YEOHbIX
npegmeTax 1 MO3BOMSAKT HA OCHOBE 3HAHWUIA M3 3TUX MPeaMEeTOB (HOPMUPOBATL MPeACTaB/EHNE O
LIe/IOCTHON Hay4HOM KapTUHE MWpa, W YHMBEpCabHble Y4ebHble AecTBUSA (MO3HaBaTe/lbHbIE,
KOMMYHUWKATUBHbIE, PErynsTuBHbIE), KOTOpble 06ecneynBaldT (POpPMMPOBaHME FOTOBHOCTU K
CamMOCTOSTENbHOMY N/TaHMPOBAaHMIO N OCYLLECTBNIEHMIO YHEBHOIN AeATeNbHOCTU.

Mo3HaBaTeNbHbIe YHMBEPCa/IbHbIE YUYeOHbIe AeACTBUS

Ba3oBble nornyeckme encTeums:

YMEHUSA UCMONb30BaTb NPMEMbI TIOFMYECKOT0 MbILLIMIEHMS NMPU OCBOEHWM 3HAHWIA: PacKpbIBaTb
CMbIC/T XUMUYECKNX MOHATUIA (BbIAENATb UX XapaKTepHble NMPU3HaKK, yCTaHaBIMBaTb B3aMMOCBA3b
C APYrIMU MOHATUAMM), UCNOMb30BaTb MOHATUA A1 O6BACHEHUS OTAENbHbLIX (PAKTOB W ABMEHUIA,
BblOMpaTb OCHOBaHWS W KPUTEPUM [ANA KnacCU(UKaLUM XUMUYECKMX BELLECTB UM XMMUYECKUX
peakuuii, ycTaHaBNMBaTb MPUYUHHO-CMEACTBEHHbIE CBA3M MEXAY O0beKTaMu WU3YyYeHWs, CTPOUTb
NOrnyeckne paccyxgaeHus (MHAYKTUBHbIE, AeAYKTWBHbIE, MO aHaioruu), fenatb BbIBOAbI W
3aK/0YEHNS;

YMEHMe MNPUMEHATb B MPOLECCe MO3HaHUA MOHATUA (MPeAMETHbIE U MeTanpeaMeTHbIE),
CUMBO/IMYECKME (3HAKOBbIE) MOAENM, WUCNOMb3yeMble B XWMUKM, MNpPeobpas3oBbiBaTb LUMPOKO
MPYMeHsSEMblE B XUMWUW MOAENbHblE MPeACTaBNEHNS - XUMWUYECKUIA 3HaK (CMMBO/ 3/1EMEHTA),
XMMUYecKass (hopMyna W ypaBHEHME XMMWYECKOM peakuMnm - Npyu  pelleHun  y4yebHo-
Mo3HaBaTe/bHbIX 3a4a4, C Y4ETOM 3TUX MOAENbHbIX NPEACTaBNEHNIA BbIABNATL U XapaKTepU3oBaTb
CYLLECTBEHHbIE NMPU3HAKM M3YYaeMbIX OOBEKTOB - XMMUYECKMX BELLECTB U XMMUYECKUX Peakunii,
BbISIB/IATb 06LLME 3aKOHOMEPHOCTHW, NPUYNHHO-CNIEACTBEHHbIE CBS3M 1 NPOTUBOPEYUMNS B U3YUaeMbIX
npoueccax n SBNEHUSAX.

BasoBble nccnegoBaTenbCKue LeACTBUS:

YMEHWE MCNOoNb30BaTh NOCTaBNEHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHWSA, a Takxke
B KauyecTBe OCHOBbI A4/ (HOPMMPOBaHUA TMNOTE3bl MO NPOBEPKE NPaBUILHOCTY BbICKA3bIBAEMbIX
CYXAEeHWIA,

npnobpeTeHne oONbiTa MO MNJAHWPOBAHWIO, OPraHM3aunyM U MPOBEAEHUIO YYEHNYECKUX
3KCMEePVMEHTOB, YMeHMe Habnogath 3a XOLOM Mnpouecca, CaMOCTOATENbHO MPOrHO3MpoBaTb ero
pe3ynbTaT, (QopMynuMpoBaTb 0606LWEHNS W BbIBOALI MO pe3ynbTaTaMm MPOBEAEHHOrO OnMbITa,
nccnefoBaHns, COCTaBNSATL OTYET O NPOAEeNaHHON paboTe.

Pa6oTa ¢ nHgopmauneii:

YMeHWe BbIOMpaTh, aHaIM3MpPoBaTh Y UHTEPMPETMPOBATb MH(OPMALMIO PasNyHbIX BUO0B U
(hopM npeacTaBieHUs, MOAyYaeMyH M3 pasHbIX WCTOYHMKOB (Hay4HO-MOMynspHas nutepaTypa
XMMUYECKOro CoaepyKaHus, CrpaBOYHblE MOCO6MSs, pecypcbl VIHTEpPHETA), KPUTMYECKM OLEHMBATb
MPOTMBOPEUMBYIO U HELOCTOBEPHYIO MH(OPMaLMIO;

YMeHMe NPUMEHSATb pasiMyHble MeTOAbl WM 3anpockl MpY MOUCKe U 0T6ope MHGopMauun v
COOTBETCTBYHLUNX [AaHHbIX, HEOOXOAMMbIX ANA BbIMNOMHEHNA YYeOHbIX U NO3HaBaTeNbHbIX 3adad
OnpefenéHHoro Tuna, npuobpeTeHWe onbiTa B 06/71aCTU  UCMO/b30BAHUA  MH(DOPMALMOHHO-
KOMMYHMWKATUBHbIX TEXHOMOTWNIA, OBMafieHNe KynbTypoi aKTUBHOIO MCMO/b30BaHMA Pas/INYHbIX
MOMCKOBbLIX CUCTEM, CaMOCTOATE/IbHO  BbIOMPaTb  ONTUMa/IbHYIO  (DOPMY  NpeLCcTaB/eHNs
NH(OopMaLMM 1 WNKOCTPUPOBATb peLIaeMble 3afavyn HECN0XHbIMU CXeMaMu, AuarpaMmmMamu,
Apyrummn opmamu rpadikn n nx KOMoMHaumsmu;

YMEHMe WCMNO0Mb30BaTb M aHaM3MpoBaTb B Mpolecce Y4eOGHOW W uMCCnefoBaTeNbCKOM
AeATeNbHOCTY MHDOPMALMIO O BANSHUM NPOMBILLIEHHOCTM, CENbCKOr0 X035MCTBA U TpaHcnopTa Ha
COCTOSIHME OKpY)KatoLLeil NMpupoaHON cpefbl.

KoMMyHUKaTUBHbIe YHUBepcasibHble yYebHble feNCTBUS:

YMeHUs 3afaBaTb BONPOCHI (B Xo4e Avanora u (Mam) AUCKYCCUK) MO CYLLEeCcTBY 00CYyX4aemoii
Tembl, (hOPMYyNMPOBaTb CBOU NPEASIOKEHNSA OTHOCUTENbHO BbIMOMHEHUA NPeAN0XEHHON 3afauu;



YMeHUSA NpeAcTaBnATb NOMyYeHHbIE Pe3y/bTaTbl MO3HABATE/IbHOWN 4eATeNIbHOCTU B YCTHBIX U1
MACbMEHHbIX  TEKCTax; [Jenatb MNPe3eHTauuto  pe3ynbTaToB  BbIMOMHEHUA  XMMMWUYECKOro
aKcnepumeHTa (nabopaTOpHOro OMbITa, /1a60paTopHO paboTbl MO  WCCNEAO0BAHWUIO CBOWMCTB
BELLECTB, Y4e6HOr0 NpoeKTa);

YMeHUs y4yebHOro COTPYAHMYECTBA CO CBEPCTHMKAMW B COBMECTHOM MNO3HaBaTeNbHOW U
nccneaoBaTenbCKOM AeaTeNlbHOCTY NMPU PeLleHnn BO3HUKAIOLWMX NPo6aeM Ha OCHOBe y4éTa 06LLmX
MHTEPECOB W COrNacoBaHWs Mo3vuUMin (06CyXaeHUs, 06MeH MHEHUAMMW, «MO3rOBble LUTYPMbI»,
KOOpAMHaLWA COBMECTHbIX AeNCTBUIA, OnpefenieHne KpUTepueB Mo OLEHKe KayecTsa BbIMOSHEHHOM
paboTbl 1 Apyrue).

PerynatnsBHble yHMBepCasibHble YYeOHble AeCTBUA:

YMeHVe CaMOCTOSATENbHO OnNpefensTb Uenu [edTeNbHOCTW, MaHMPOBaTb, OCYLLECTBAATD,
KOHTPOMMPOBATh ¥ NPy He06XOAMMOCTY KOPPEKTUPOBAThL CBOO AeATENbHOCTb, Bbl6MpPaTh Hanbonee
3(htheKTMBHbIE COCOObI peLleHns YUYebHbIX 1 MO3HaBaTeNbHbIX 3aJa4, CaMOCTOATE/IbHO COCTaBNATh
WM KOPPEKTMPOBaTb MPEAJIOXKEHHbIN anroputMm AeiCTBUIA NPU BbINOMHEHUW 3afaHUI C YUYETOM
MONYyYEHNsI HOBbIX 3HaHWA 00 u3yyaeMblX OObLEKTax - BelecTBax W peakuusX, OLeHMBaTb
COOTBETCTBME  MONYYEHHOr0 pe3ynbTaTta 3asaBfEHHOW UenW, YMeHWe WCNOoNb3oBaTb U
aHasM3npoBaTb KOHTEKCTbI, NpeAnaraeMble B YCNOBUW 3afaHNIA.

NMPEOMETHbBIE PE3Y/IbTATDI
B coctase npegmMeTHbIX Pe3ynbTaToB MO OCBOEHWIO 00A3aTe/IbHOr0  CofepXaHus,

YCTaHOBMIEHHOTO  JaHHOW  (hefepanbHO  paboyeld  MpoOrpaMMoli, BbIAENAKOT:  OCBOEHHbIE
06yYaloLLMMNCS HayUHble 3HaHUSA, YMEHUS U CNOCco6bI AeNCTBUIA, crnieuuduyeckue 4ns npeameTHoMN
06nacTn «XnMusi», BUAbl AEATEIbHOCTU MO MOMYYEHWO HOBOrO 3HaHMSA, €ro MHTeprpetayuu,
npeo6pa3oBaHnIO Y NMPUMEHEHWIO B Pa3/INYHbLIX YHEBHbIX U HOBbIX CUTYaLMsIX.

K KoHUy 006yyeHus B 8 Knacce npeAMmeTHble pe3y/nbTaTbl Ha 6a30BOM YPOBHE [AO/HKHbI

oTpaXkaTb C(HOPMUPOBAHHOCTb Y 00YYaIOLLMXCA YMEHWIA:

* packpbiBaTb CMbIC/T OCHOBHbIX XMMMWYECKMX MOHATWIA: aTOM, MOJEKYNa, XUMUYECKUii
3/IeMEeHT, NPOCTOE BELLECTBO, C/IOXHOE BELLEeCTBO, CMeCb (O4HOPOAHAsA U HEOLHOPOAHAS),
Ba/IeHTHOCTb, OTHOCWUTE/IbHas aTOMHas M MOJeKynspHas Macca, KOJIMYeCTBO BeLLEeCTBa,
MONb, MOJIPHAsA Macca, MaccoBas [ONA XUMWYECKOro 3feMeHTa B COeSUHEHUN,
MONAPHbLIA 00BEM, OKCUA, KUCNO0Ta, OCHOBaHMWe, COJb, 3N1eKTPOOTPULLATENIbHOCTb, CTEMNeHb
OKUCNEHNs, XMMUYecKas peakuus, KnacCuuKkaums peakuuid: peakuum CoefuHEeHUs,
peakLMmn pasfioKeHNs, peakLummn 3aMeLLeHns, peakumm 00MeHa, 3K30- 1 3HAOTepMuYecKue
peakuun, TennoBor 3hheKT peakuun, AP0 aToMa, 3N1eKTPOHHbIA C/oW aToMa, aTOMHas
opbuTanb, paguyc atoMa, XMMuYeckas CBA3b, MOMSPHAs W HenonspHas KOBaleHTHas
CBA3b, WMOHHAas CBA3b, WOH, KaTWOH, aHWOH, pacTBOp, MaccoBas [0/ BeLlecTsa
(NpoueHTHas KOHLEHTpauusa) B pacTBOpE;

*  WINIOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XUMWYECKMX MOHATUA W MPUMEHATb 3TU
MOHATUSA MPW ONNCAHNMN BELLLECTB U UX NPEBPaLLEHNI;

*  1CMOMb30BaTb XMMMWYECKYH) CUMBOMUKY A5 COCTaBNEHUSA (DOPMY BELLECTB U YPaBHEHWIA
XUMUYECKNX peakLnii;

* OnpefensTb BaleHTHOCTb aTOMOB 3/1EMEHTOB B OWHApHLIX COEAUHEHUSX, CTeneHb
OKWUCNEHWS 3/IEMEHTOB B OWHapHbIX COEAMHEHUAX, MPUHAA/IEXHOCTb BELLECTB K
OnpeAenéHHOMY Kfaccy COeAuHeHWi no  opmynam, BWA  XMMUYECKOM  CBA3M
(KoBaneHTHast U MOHHas) B HEOPraHNYECKNX COeAMHEHUSAX;

* packpbiBatb CMbicn [lepuognyeckoro 3akoHa . V. MeHpeneeBa: [eMOHCTPUPOBATH
NMOHVMaHWe MNepPUOANYECKOM 3aBUCMMOCTU CBOWCTB XUMWYECKUX 3/1EMEHTOB OT MX
nonoxexuusa B [lepnoguyeckoil cuUCTeMe, 3aKOHOB COXPaHEHWS MacCbl  BELLECTB,
MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYNIAPHONO Y4eHus, 3aKoHa ABOraspo;

e ONMCbIBaTb W XapaKTepu3oBaTb TabNMUHYHO topmy TNeproanyeckol CUCTeMbI
XMMUYECKUX 3/IEMEHTOB: pas3/nyatb MOHATUA «rnaBHas nogrpynna (A-rpynna)» wu
«noboyHas noarpynna (b-rpynna)», Manblen 601blINe Mepuofbl, COOTHOCUTb
0603HauyeHnsl, KOTOpble UMerTCs B Tabnuue «[lepuoamyeckas cuUCTEMA XMMUYECKMX
anemeHtoB . V. MeHfeneesa» C YWUCNOBbIMU XapaKTEPUCTUKaMW CTPOEHUS aTOMOB



XUMUNYECKMX 3/IEMEHTOB (CcocTaB W 3apaf  f4pa, O0OLWee YWuC/io 3M1EKTPOHOB U
pacnpefeneHume nx no 3NeKTPOHHbLIM CNOAM);

KnaccugpumumpoBatb XMUMUYECKUE 3/1eMEHTbl, HeopraHMyeckue BeLLecTBa, XMMUYECKue
peakumn (N0 4MCNy WU COCTaBY Y4yacTBYHOLWMX B peakuun BeLLecTB, MO TeMJ0BOMY
ANeKTy);

XapakTepusoBatb (onucbiBaTb) 00WIME XMMWYECKME CBOWCTBA BELLECTB pPas3/INUHbIX
KnaccoB,  MNOATBEPXJas  ONucaHWe  MpuUmepaMum  MONEKYNAPHbIX  YpaBHEHWI
COOTBETCTBYHOLMX XUMUYECKNX PeaKLnii;

MPOrHO3MpoOBaTb CBOMCTBA BELWECTB B 3aBMCMMOCTM OT MX KayeCTBEHHOrO COCTaBa,
BO3MOXXHOCTM NPOTEKAHNA XUMUYECKUX MPEBPALLEHNIA B Pa3/IMUYHbIX YCI0BUSAX;
BbIYUC/IATb OTHOCUTE/NIbHYIO MONEKYNIAPHYIO WU MOJIAPHYIO MacCbl BELLECTB, MAacCOBYH
[0/II0 XMMWYECKOro 3/ieMeHTa no (opMysie COefMHEHWs, MacCoBYIO [O/0 BeLLeCTBa B
pacTBope, NPOBOAMTbL PacUETbl N0 YPaBHEHUIO XUMUYECKOW peakLuu;

MPUMEHATb OCHOBHblE OMepaunn MbICIUTENbHON AEeATENbHOCTU - aHan3 U CUHTES,
CpaBHeHMWe, 00606LieHMe, cuUcTeMaTU3aLMio, KnacCUpuKauuto, BbiSBNEHWE MNPUUUHHO-
-CNeACTBEHHbIX CBA3eW - [ANS W3YYEHUs CBOMCTB BELWECTB U XUMMUYECKUX peakuui,
eCTeCTBEHHO-Hay4Hble MeTOoAbl MO3HaHUA - HabnaeHue, U3MepeHne, MOAeNNPOBaHMe,
3KCMepPUMEHT (peanbHblil U MbICNIEHHBIN);

cnefoBaTb  MpaBuiaM  MO/Mb30BaHUA  XMMWUYECKOW  nocyaoil M nabopaToOpHbIM
obopyfoBaHVeM, a TakKxe npasunam obpalieHns C BewecTBamMy B COOTBETCTBUU C
WHCTPYKUMUAMM MO BbIMOSHEHNIO N1ab0paTOPHbIX XMMUYECKMUX OMbITOB MO MONYYEHUIO U
cobupaHunio rasoobpasHbix BeulecTs (BoZopoja W Kucnopoga), MNPUroTOBIEHUIO
pacTBOpOB C onpefenéHHON MacCcoBOMW [0/iell PacCTBOPEHHOIO BellecTBa, MaHnpoBaThb U
NPOBOAUTL XUMMYECKME I3KCNEPUMEHTbI MO pacrno3HaBaHWIO PacTBOPOB LEN0YENn U
KWC/IOT C MOMOLLbI0 MHAMKATOPOB (TlakKMyC, (PeHoNMTaNnenH, METUNOPaHX N Apyrue).

TEMATUYHECKOE NMNAHNPOBAHWE

8 K/TACC
KonunyecTtBo YyacoB ONEeKTPOHHbIE
No HanmeHoBaHUue
n/ a3nenioB U TeM B KOHTpONbH MpakTnueck (Uncpposeie)
n FI'I) oﬁ amMMbl ! ble ap60TbI mep aboThbl 0bpasosate/ibHble
porp © P P pecypchbl

Pasgen 1.MNepBoHavYasibHble XUMNYECKNE NOHATUA

Xnmng —
BaXKHad 06nacTtb Bu6nnoteka LIOK

11 €CTECTBOIHAHNA 5 2 https://rn.edsoo.ru/7f418
NnpaKkTU4ecKom

37¢c

LeATeNIbHOCTH
yefioBeka
BeulecTtBa 1 bubnuoteka LJOK

1.2 XUMUYECKME 15 1 httos://m.edsoo.ru/7f418
peakuuun 37¢c

VToro no pasgeny 20

Pasfen 2.BaxHenlune npeacTaBuTeN HEOPraHMYECKUX BELLLECTB

21

2.2

B .
Kaii%)éog bubnuoteka LLOK
' 6 https://rn.edsoo.ru/7f418
MoHATME 06
oKcupaax 3ic

Bopgopoga.lMoHATr 8 1 bubnnoteka LJOK


https://rn.edsoo.ru/7f418
https://rn.edsoo.ru/7f418

€ 0 Kucnotax u
conax

Bopa. PacTtBopbl.
2.3 MoHaTHe 06
OCHOBaHMUAX

OCHOBHbIE
Knacchbl
HeopraHMYyecKmnx
COEINHEHN

2.4

MToro no pasgeny

11

30

https://rn.edsoo.ru/7f418
37c

bubnmnoteka LLOK
https://rn.edsoo.ru/7f418
37¢c

bubnuoteka LJOK
https://rn.edsoo.ru/7f418
37c

Pasgen 3. MNMepuoanyeckunii 3aKoH 1 Mepuognyeckasa cuctemMa XMMmnM4eckKnx anementos 4. U.
MeHpgeneeBa. CTpoeHMe aTOMOB. XUMN4yeckasa cBa3b. OKNC/IUTENBHO-BOCCTAHOBUTE/IbHbIE

peakuunmn
Meproanyecknia
3aKOH K
Mepnognyeckas
cucrtema
XUMUYECKUX
anemeHToB A. U.
MeHpene-eBa.
CTpoeHne aToma

3.1

Xunmunyeckas
CBA3b.

3.2 OKucnuTenbHo-
BOCCTAHOBUTE/NbH
ble peakuum

WToro no pasgeny

Pe3epBHOE BpemA

OBLLEE
KOJIMYECTBO
YACOB MO
MPOrPAMME

15

68

Bubnnoteka LLOK
https://m.edsoo.ru/7f418
37c

bubnunoteka LLOK
https://rn.edsoo.ru/7f418
37¢c

bubnunoteka LLOK
https://rn.edsoo.ru/7f418
37c

bubnnorteka LLOK
https://rn.edsoo.ru/7f418
37c


https://rn.edsoo.ru/7f418
https://rn.edsoo.ru/7f418
https://rn.edsoo.ru/7f418
https://m.edsoo.ru/7
https://rn.edsoo.ru/7f418
https://rn.edsoo.ru/7f418
https://rn.edsoo.ru/7f418

NMOYPOYHOE NMNAHNPOBAHWE

8 KJTIACC

Ne Konnyectso vacos fara SNEKTPOHHbIE
KonuTpon  Mpaktuy LpoBbIie

n  Temaypoka Bce vsyHe obpasoBaTefbHbl

/ e pecypcsbl

n

MpegMeT XUMUN,
Ponb xvmun B

XXU3HW YenoBeka.
Tena n BewecTsa

Bubnuoteka LJOK
https://rn.edsoo.ru/
ff0d210c

MonaThe o Bubnnoteka LLOK

MeToAax https://rn.edsoo.ru/
NMO3HaHMA B LI 276

XUMUN

lMpakTnyeckasa

paboTta Ne 1

«[1paBuna

paboThbl B bubnunoteka LLOK
naébopartopuu un https://rn.edsoo.ru/
NPUEMBI ffOd23dc

obpalleHus ¢
nabopaTtopHbIM

o6opyfoBaHMEM»

Unctole

BeLecTBa u Bubnnoteka LLOK

cMecun. Crnocobbl https://rn.edsoo.ru/

pasfeneHus ff0d26ca

cmeceit

lMpakTu4yeckas

pa6oTa No 2

«Pas,u,(ineHme Bubnnoteka LLOK

cmecei (Ha

npuMepe https://m.edsoo.ru/
ffOd28c8

OYUCTKM

noBapeHHO

Conn)»

ATOMbI 1 bubnuoteka LLOK

MONIEKY bl https://rn.edsoo.ru/
ffOd2a6¢

XnmMnyeckume

3N1eMeHTbl. 3HaKu Bubnnoteka LLOK

(cumBonbl) https://rn.edsoo.ru/

XUMUYECKUX ff0d2be8

3M1EMEHTOB

MpocTbie U Bu6nmoteka LLOK

CNOXHble

https://rn.edsoo.ru/


https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://m.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/

10

14

15

16

17

18

BeLlecTsa
ATOMHO-
MOJIEKYNIAPHOE
y4yeHue

3aKoH
MOCTOAAHCTBA
cocTaBa BeLLeCTB.
XunmMmnyeckas
(hopmyna.
BaneHTHOCTb
aToMOB
XUMUNYECKNX
3N1EMEHTOB

OTHOCUTENbHAA
aTOMHasa macca.
OTHOCKTE bHASA
MO/eKyIApHas
macca
MaccoBas gons
XUMUYECKOro
3/1eMeHTa B
coeaMHEHNN

KonnyecTtso
BewecTsa. Mosb.
MonspHaa macca

dusnyeckme n
XUMWNYECKME
ABMIEHUS.
Xnmunyeckas
peakuuns
[Mpu3sHaku n
yC/oBuS
npoTekaHusa
XUMWNYECKNX
peakumii
3aKoH
COXpaHeHns
MaccCbl BeLLeCTB.
Xumunyeckune
ypaBHeHNs

BbluncneHuns
KO/INYecCTBa,
MaccChl BelllecTBa
Nno ypaBHEHUAM
XUMUNYECKNX
peakuui
Knaccugmkayms
XUMUNYECKNX

ff0d2a6¢

Bubnuoteka LJOK
httt>s://m.edsoo.ru/
ff0d2d50

bnénunoteka LIOK
https://rn.edsoo.ru/
ff0d2eae

bnbnnoteka LLOK
https://rn.edsoo.ru/
MOcLU3c

bubnuoteka LLOK
https://rn.edsoo.ru/
ff0d350c

bnbnuoteka LLOK
https://in.edsoo.ru/
ff0d5230

bubnnoteka LLOK
https://m.edsoo.ru/
ffOd37fa

bubnnoteka LJOK
https://in.edsoo.ru/
ffOd3al6

bnbnnoteka LLOK
https://rn.edsoo.ru/
ffOd3b88

bubnnoteka LLOK
https://rn.edsoo.ru/
£LLI5708

Bubnunoteka LLOK
https://rn.edsoo.ru/


https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://in.edsoo.ru/
https://m
https://in.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/

19

20

21

22

23

24

peakumil
(coeamHeHus,
pasfoXXeHwus,
3amMeLLeHmns,
06bMmeHa)

M. B.
JlomoHocOB —
YUYEHbIN-
3HUMKNOMNEAMCT.
0606LLeHME 1
cucTemaTunsayms
3HaHWUM
KoHTponbHas
paboTa Nel no
Teme «BellecTBa
N XUMUYECKNe
peakumnm»
Bo3ayx — cmecb
rasos. CocTas
BO34yXa.
Kucnopog —
3N1EMEHT U
npocToe
BelectBo. O30H

dunsnyeckne u
XUMUYeckune
CBOWCTBa
Kucnopoga
(peakuuu
OKUCNEHNS,
ropeHue).
MoHATME 06
oKcmaax
Cnocobbl
NonyyYeHus
Kucnopoga B
nabopaTtopuun u
NPOMbILLNEHHOCT
n. NMprnmeHeHne
Kucnopoga
Tennosoi
ahdekT
XUMUYECKOW
peakumu,
NoHATME O
TEPMOXMMUNYECKO
M YpaBHEHMMN,
9K30-1
3HA0TEPMUYECKN

ff0d3f34

bubnnoteka LIOK
https://rn.edsoo.ru/
ff0d40c4

bubnnoteka LLOK
https://rn.edsoo.ru/
ff0d4290

bubnnoteka LLOK
httDs://m.edsoo.ru/
ff0d448e

Bubnnoteka LIOK
https://rn.edsoo.ru/
f¥0d4614

Bubnumoteka LLIOK
https://rn.edsoo.ru/
ff0d497a

bubnuoteka LLOK
https://ni.edsoo.ru/
ff0d4790


https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://ni.edsoo.ru/

25

26

27

28

29

30

31

32

X peaKunax

Tonnneo (HegTb,
Yrofib U MeTaH).
3arpasHeHue
BO34yXxa
cnocobbl ero
npeLoTBpaLLeHmns
lMpakTnyeckas
pa6oTa Ne 3 no
Teme
«lMonyyeHune n
cobupaHue
Kucnopoaa,
N3yyeHune ero
CBOMCTB»
Bopgopop —
aNeMeHT n
npocrtoe
BELLEeCTBO.
HaxoxaeHune B
npupoae
dunsnyeckune n
XUMUYeckKme
CBOMCTBa
BOAOPOAA.
[MpumeHeHne
BOAOpOAa
Cnoco6bl
nosly4yeHuns
BOAOpO/a B
naéopartopuun.lo
HATKE O
Kucnortax u
conax

AKCP.
KoHTponibHasA
paboTa 3a 1
nonyrogue.
[MoHATKE O
Kucnotax u
conax

[MpakTnyeckasa
pa6oTa Ne 4 no
Teme
«[lonyyeHne u
cobupaHme
BOAOpOAa,
N3yyeHue ero

bubnunoteka LLOK
https://rn.edsoo.ru/
LLIM4cda

bubnunoteka LLOK
httr>s://m.edsoo.ru/
ffOd4ae?2

bubnnoteka LLOK
https://in.eds00.ni/
ff0d4ddo

bubnunoteka LLOK
https://ni.edsoo.ru/
ff0d4dd0

bubnunoteka LLOK
https://rn.edsoo.ru/
ff0d50d2

Bubnnoteka LLOK
https://rn.edsoo.ru/
ff0d4ddo

bubnmoteka LLJOK
https://rn.edsoo.ru/
ff0d4f42

bubnuoteka LJOK
https://rn.edsoo.ru/
ffOd542e


https://rn.edsoo.ru/
https://in.edsoo.ni/
https://ni.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/

33

34

35

36

37

38

39

CBOMCTB»

MonspHbIi
00bEM ra3os.
3aKoH
ABoragpo.Bbiuunc
NeHnst 06bEMA,
KonnyecTBa
BeLlecTBa rasa no
ero n3BecTHOMY
KO/INYeCTBY
BeLLlecTBa Unu
00bEMY

BbluncneHuns
06bEMOB ra3oB
Mo YpaBHEHWUIO
peakuun Ha
OCHOBE 3aKOHa
006BbEMHBbIX
OTHOLLEHWI
rasos

dunsnyeckue un
XUMUYeckune
CBOWCTBA BOARI

CocTtaB
OCHOBAaHUM.
MoHsATHE 06
NHANKaTOpax

Bopa kak
pacTBOpUTENb.
HacbllWeHHbIe U
HeHacblILEeHHble
pacTBopbl.
MaccoBag fons
BeLlecTBa B
pacTBope

[MpakTnyeckas
pabota Ne 5o
Teme
«[purotoBneHue
pacTBOpOB C
onpeaenéHHoM
MaccOoBOW [0NeN
pPacTBOPEHHOrO
BeLLecTBa»

KoHTponbHas
pa6oTa Ne2 no
Teme «Kucnopog.
Bopopoa. Boga»

bubnnoteka LLOK
httos://m.edsoo.ru/
f¥0d55a0

Bubnnoteka LJOK
https://rn.edsoo.ru/
ff0d5708

Bnénuoteka LLOK
https://rn.edsoo.ru/
ffOd587a

Bubnnoteka LIOK
https://rn.edsoo.ru/
ff0d59e2

Bubnuoteka LLOK
https://rn.edsoo.ru/
ff0d5b40

bubnnoteka LLOK
https://rn.edsoo.ru/
ffOd5eba

Bubnnoteka LLOK
https://rn.edsoo.ru/
ffOd6342


https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/

40

41

42

43

44

45

46

47

48

49

OkKcupabl: cocTas,
Knaccugukayns,
HOMEeHKnaTypa
MonyyeHune n
XUMUYeckne
cBoOlCTBa
KUC/OTHBbIX,
OCHOBHbIX "
am@oTepHbIX
OKCUA0B

OcHoBaHus:
coCTas,
Knaccudgukayms,
HOMeHKNaTypa

Mony4yeHue n
XUMUYecKune
cBOiCTBA
OCHOBaHWU

KucnoTtsl:
cocTas,
Knaccugpukaynsa,
HOMeHKNaTtypa

Mony4yeHue n
XUMunyeckune
CBOMCTBA KMUCNOT
Conu (cpepHue):
HOMeHKNaTypa,
cnocoobml
nosiyyeHus,
XUMU4yeckune
cBOWCTBA

MpakTnyeckas
paboTa Ne 6.
PeweHne
aKcrnepumeHTanb
HbIX 3a/a4 no
Teme «OCHOBHbIe
Knaccobl
HeopraHMyeckunx
COEIUHEHNI»

[CeHeTMyeckas
CBA3b Mexay
Knaccamu
HeopraHnyeckmnx
COeIMHEH NN

O606ULEHME 1
cucTematmsaumns
3HAHUN

bubnunoteka LOK
https://rn.edsoo.ru/
fTOd664e

bubnnoteka LOK

https://rn.edsoo.ru/
ff0d664e

bubnumoteka LLOK
https://rn.edsoo.ru/
ffl)d67ca

bubnuoteka LLOK
https://rn.edsoo.ru/
ffi)d67ca

bubnmoteka LOK
https://rn.edsoo.ru/
ffl)dfee2

bubnmoteka LOK
https://rn.edsoo.ru/
f¥0dfee2

bubnnoteka LLOK
https://rn.edsoo.ru/
00ad9474

buonnoteka LOK
https://rn.edsoo.ru/
00ad9b7c

buonmnorteka LIOK
https://rn.edsoo.ru/

00ad9a50

bubnnoteka LLOK
https://rn.edsoo.ru/

00ad9ch2


https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
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51

52

53

54

55

56

57

KoHTpO/bHas
paboTa Ne3 no
Teme "OCHOBHbIe
Knaccbl
HeopraHnyeckmnx
coefnHeHnn"

MepBble
MOnNbITKK
Knaccupukayum
XUMUYECKUNX
3/1EMEHTOB.
lNoHATHE O
rpynnax
CXOAHbIX
3/1eMEeHTOB

Mepnoanyeckui
3aKOH U
Meprnognyeckas
cuctema
XUMUYECKUX
anemeHToB 4. W.
MeHpaeneeBa
Mepnopbl,
rpynnol,
noarpynnol

CTpoeHue
atomoB. CocTtaB
aTOMHbIX ffep.
N30TOonbl

CTpoeHue
3NEKTPOHHbIX
060104eKk aTOMOB
3/1EMEHTOB
Mepunoaunyeckomn
cuctembl 4. .
MeHpeneesa
XapakTepucTumka
XUMWUYECKoro
aflemMeHTa Mo ero
MOJIOXEHUIO B
Meproamnyeckol
cucteme A. L.
MeHpeneesa

3HayeHune
Mepuognyeckoro
3aKoHa Ans
pa3BUTUA HaYKU
N NpakTukn. M.
. MeHpenees —

bnonunoteka LLOK
https://rn.edsoo.ru/
00ad9ela

bubnnoteka LLOK
httDs://m.edsoo.ru/
00ad9ffa

bnbnuoteka LLOK
https://rn.edsoo.ru/
0Oadab52c

bubnuoteka LLOK
https://rn.edsoo.ru/
0Oada52c

bubnunoteka LLOK
httr»s://m.edsoo.ru/
00ada342

Bubnuoteka LJOK
httDs://m.edsoo.ru/
0Oadabbc

bubnuoteka LLOK
httt>s://m.edsoo.ru/
00ada824

Bubnnoteka LLOK
https://rn.edsoo.ru/
00ada96e


https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/

58

59

60

61

62

63

64

65

66

67

68

yuéHblil, negaror
N rpaXgaHuH
dnekTpooTpuuat
eNbHOCTb aTOMOB
XUMUNYECKNX
3N1EMEHTOB
oHHas
XUMUYeckKas
CBA3b

KoBaneHTHas
nonapHas
XNUMunyeckas
CBA3b

KoBaneHTHas
HenonapHas
Xnmunyeckas
CBS3b

KoHTpoNbHada
paboTa Ne4 no
Teme «CTpoeHue
atoma.
XnmMmunyeckas
CBA3b»

CTteneHb
OKWUCNEeHNA

OKucnuTenbHo-
BOCCTAHOBUTE/IbH
ble peakumu.
OokucnuTenn un
BOCCTAHOBUTENN

MpomexyTo4yHa
A aTTecTaums.
NTorosasa
KOHTpO/IbHas
paboTa 3a Kypc
8 Knacca.

Pe3epBHbIN YPOK.
O6o6weHne 1

cucTemaTmsaumsa
3HaHUN

Pe3epBHbIl YPOK.
O6o6weHne n
cucTemaTmsayms
3HaHWM

Pe3epBHbI YPOK.
O6o06LeHne n
cuctemartumsauuns

Bubnunoteka LLOK
https://rn.edsoo.ru/
0O0adaab8

bubnunoteka LLOK
https://rn.edsoo.ru/
00adac34

bubnunoteka LLOK
https://rn.edsoo.ru/
00adaab8

bubnnoteka LOK
https://rn.edsoo.ru/
00adaab9

bubnnoteka LLOK
https://rn.edsoo.ru/
00adae28

bubnnoteka LLOK
https://rn.edsoo.ru/
00adb076

bubnunoteka LLOK
https://rn.edsoo.ru/
00adb076

bubnunoteka LLOK
https://rn.edsoo.ru/
00adh486

bubnunoteka LLOK
https://rn.edsoo.ru/
00adb33c

bubnunoteka LLOK
https://in.edsoo.ru/
00ad9ch?2

bubnunoteka LLOK
https://rn.edsoo.ru/
ff0d61c6


https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://in.edsoo.ru/
https://rn.edsoo.ru/

3HaHWI
OBGLLUEE
KOMMYECTBO
YACOB INO
MPOrPAMME

68 4 5

YYEBHO-METOAUYECKOE OBECMEYEHWE OBPA30OBATE/IBHOIO
MPOLECCA
OBA3ATE/IbHbIE YYEBHBIE MATEPUABI ANA YUEHUKA

1L Xumua. 8 knacc. YuebHuk (aBtopbl O. C. TlabpuensH, W.T.
Octpoymos,C. A. Cnaakos).

METOANYECKWE MATEPUANDbI ANA YHYUNTENA

1L Xumuda. 8 knacc. YuebHuk (astopbl O. C. TabpuensH, W.T. OcTtpoymos,C.
A. Cnafnkos).

2. MeToanyeckoe nocobue. 8 knacc (aBtopbl O. C. labpuensiH, N. . OcTpo-
ymoB, V. B. AKCEHOBA).

3. Mporpamma Kypca xumumn ana 8—9 knaccos obuw,eob6pasoBaTe/bHbIX
yupexpaeHuin (astopbl O. C. labpuensH, C. A. Cnaakos).

4. Pabouyad TeTpagb. 8 knacc (aBtopbl O. C. MabpuensH, C. A. Cnagkos).

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbl W PECYPCbl CETU
NMHTEPHET

1 http://www.alhimik.ru. TlpeactaBneHbl cnegywuwme pyopukn:
COBeTbl abUTYpUEHTY, Y4YUTEN XUMWK, CNPaBOYHUK (O4YeHb 60NbLIAS
nogbopka Tabnuy ¥ CcnpaBOYHbIX MaTepuanos), «Becénaa xumua»,
HOBOCTH, onnumMmnuagsbl, «KyHCT-Kamepa» (MHOTO MHTEPECHbIX
ncrtopuyecknux cBefleHHh).http://www.hij.ru. XypHan «Xumuna un XU3Hb»
3aHMMaTeNbHO pacckasbiBaeT 060 BCEM WHTEPeCHOM, YTO MPOUCXOAUT B
HayKe U MUpe, B KOTOPOM Mbl XXUBEM.

2 http://chemistry-chemists.com/index.html.  3N1eKTPOHHbLIA  XYypHan
«XUMUKN WU XUMUS», B KOTOPOM MNpPeAcTaBfieHbl OMbITbl MO XUMUKN 1
3aHMMaTenbHas WH-  QopmMauusd, NO3BONAKOLWME  YBJieYb  YYEHUKOB
9KCNepMMEHTaNbHOMN YacTbio Npef- meTa.

3 http://c-books.narod.ru. BceBo3MOXXHas nuteparypa no XMmMum.

4. http://lwww .prosv.ru/. Mocobusa pfna yyawmxcd, B TOM u4ucne Ang
NOATrOTOB- KW K uTOorosoi artrtectaumm (O3 wu Er3), metoamueckue
nocobua gna yuntenei, Hay4yHo-nonynsapHasa nutepatypa no Xumuu.

5. http://lseptember.ru/. >XypHan npepgHasHayeH He TONbKO A4
yuntenein. B HEM npeacTaBneHo 60nbwOe KONMYeCTBO paboT yYeHUKOB, B
TOM 4YunCne Uc- CfefoBaTeIbCKOro xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya. BcepoCCMNCKUIA LWIKONbHbBIN
nop- Tan CO CCblKaMKW Ha 06pasoBaTesfibHble CalTbl MO XUMWUMN.

7. www.periodictable.ru. C60pHMK cTaTel 0 XUMMWUYECKUX INeMEeHTax,
WNNO- CTPUPOBAHHbIA OMMCaHUeM 3KCMEPUMEHTOB.
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MOACHUTEJIbHAA SATINCKA

Mporpamma nNo XUMMUKM Ha YPOBHE OCHOBHOro ob6uwero o6pasoBaHusa
cocTaB/ieHa Ha OCHoBe TpeboBaHWA K pe3ynbTaTaM OCBOEHUA OCHOBHO
ob6pa3oBaTe/iIbHOW Nporpammbl OCHOBHOIo o6uwero o6pasoBaHns, NpegcTaBeHHbIX
B ®rOC OOO, a Takxe Ha OCHOBe (eaepanbHOn paboyeil nporpammbl
BOCNUTAHUA U C YYETOM KOHUeNUMUu npenogaBaHna yyebHoro npegmera « XuMmna»
B 06pasoBaTe/ibHbIX opraHusaumsax Poccuinckon ®epepaumm,

MporpamMma nNo XuMMwUuM [aét npepcrtaB/ieHNe O Lensx, o6Wen crpaTeruu
obyyeHnd, BOCMUTAHMA W pa3BUTUS obOydarouWwKMxXxcd cpeacTteamMyu  yyebHOro
npegmera, ycTaHaBnMBaeT ob6a3aTenibHOe npegmMmeTHoOe cofepXaHue,
npegycmartpuBaeT pacnpegeneHve ero no Kpaaccam W CTPYKTypupoBaHue no
pasgenam u TemMaMm TMporpammbl MO XWUMUWU, ONpepenseT KOJIMYECTBEHHbIe W
KayeCTBEHHbIE XapaKTepUCTUKM coflepXxaHus, PEKOMEHAYEMYIO
nocnefoBaTelbHOCTb  U3YYEHUA  XUMUKU €  YYETOM  MeXMNpegMeTHbIX U
BHYTpUNpeLMeTHbIX  CBfA3eW, JOrMKM  y4dyebHOro npouecca, BO3pPaCTHbIX
0Cob6eHHOCTelW ob6yuvallwmxcs, onpegenseT BO3MOXHOCTM npeaMertra AN
peanusaumu TpeboBaHWN K pe3ynbTaTamM OCBOEHWA OCHOBHOW 06pa3oBaTe/IbHOWM
nporpaMMbl Ha YPOBHE OCHOBHOI0O 06WeEro o6pasoBaHus, a TakxXe TpeboBaHUW K
pesyfnbTataM 00yYeHUSs XMMUM Ha YPOBHE LLeNel n3yyeHns npegmeTa 1 0OCHOBHbIX
BULOB Yy4yebHO-NMO3HaBaTeNbHON [eATeNbHOCTUM o06y4yaroLweroca Mo OCBOEHUIO
yuyebHOro cofepXxxaHus.

3HaHMe XWUMUK CAYXMUT OCHOBOW [ANd (GOopMUPOBaHMS MUPOBO33PEHUA
obyyatouierocs, ero npeacrtaBieHMin 0 mMaTtepnaibHOM eLUHCTBE MuUpPa, BaXHYH
ponb WUrpalT (opMuUpyeMble XUMWEN NpepcTaBNeHUA O B3aMMONpeBpaleHUsAx
aHeprum n o6 3BONMKOLUUN BewWwecTB B NPMpoAe, O NYTAX peweHns rnobanbHbIX
npo6sem yYCTOMYMBOIO pasBUTUA 4YeNOBEYECTBA - CbIPbeBON, 3IHEPreTU4YecKou,
MULLEBON N 3KONIOTUYECKON 6e30nacHOCTH, Npobaem 34paBOOXPaHEHNUS.

N3yuyeHne Xxumnn:

cnocobcTByeT  peanuMsauMum  BO3MOXHOCTEW  ANd  caMOpasBUTua U
hopMMUpPOBaAHMNSA KYNbTYPbl TMYHOCTK, €€ 06U el U (DYHKLLMOHANbHOW rPaMOTHOCTM;

BHOCUT BKNaj B (hOopMMpOBaHME MblLINEHNUA U TBOPYECKUX CMOCOBHOCTEMN
obyyawlmnxca, HaBbIKOB WX CamMOCTOATeNbHOW  y4yebHOW  [eATeNbHOCTH,
9KCNepuMeHTaNbHbIX W MWUCCNef0BaTe/IbCKUX YMEHUN, HeoO6XOAMMbIX KaK B
NOBCEAHEBHOM XWN3HW, TaK U B NPOeCcCUOHaNbHOW AeATeIbHOCTMH;

3HAKOMWUT CO CNeyn(pPUKOMN HAYy4YHOro MblLW/IEHNA, 3aK/laAblBaeT OCHOBbI
LLeNOCTHOTO B3rnsiia Ha eAUHCTBO NPUPOAbLI N YeNoBeKa, ABNAETCA OTBETCTBEHHbIM
3Tanom B popMMpPOBaHUMN eCTeCTBEHHO-HAYy4YHOW rpaMoTHOCTM 06yYato L nxcs;



cnocob6cTByeT (hOPMWUPOBAHUIO LLEHHOCTHOIO0 OTHOLWEHWA K ECTEeCTBEHHO-
-HaY4YHbIM 3HAHWAM, K NpUpoje, K 4esioBeKy, BHOCUT CBOW BKMaf B 3KONOrmyeckoe
obpa3zoBaHue obyyar U mxcs.

[aHHble HanpaBieHWA B 06YyYeHUM XuMMKM obGecneymBarTCcAa CcrneynpuUKon
cojepxaHud  ydyebHOro npegmeTa, KOTOpbIM  ABNAAeTCA  nNejarornyecku
afanTMpPOBaHHbLIM OTpaxeHueM 6a30BOM HayKM XMMWUK Ha onpefenéHHOM 3Tane eé
pasBuTuA.

Kypc XMMunn Ha ypoBHe OCHOBHOTIo ob6wero o6pa3oBaHud OpMeHTMPOBAH Ha
OCBOeHMWe oOydyalWUMUCA CUCTEMbl MNepBOHa4YanbHbIX MOHATUWA XUMWUU, OCHOB
HeoOpraHM4YeckKOMm XUMUU U  HEKOTOPbIX OTAENbHbIX 3HAYUMMbIX MOHATUMN
OpraHMYecKom XMmMmmn,

CTpyKTypa cofepXaHusd nporpamMmbl N0 XMmMuun cHopMmpoBaHa Ha OCHOBeE
CUCTEMHOro nogxofa K eé umsydyeHuto. Cofep)aHue CKnagbiBaeTcd U3 CUCTEMbI
MOHATUIN O XUMUYECKOM 3/1eMeHTE N BELW,ECTBE U CUCTEMbI MOHATUIA O XUMMNYECKOWA
peakuynn. O6e 3TM CUCTeMbl CTPYKTYpPHO oOpraHusoBaHbl NO MPUHUMNY
nocrefoBaTeNbHOr0 pa3BuUTUA 3HAHUW Ha OCHOBE TEOPETUYECKUX NpeacTaBleHUN
Pa3HOro ypoBHA:

-aTOMHO-MOJIEKYNAPHOTO YYeHUs KaK OCHOBbl BCEr0 eCTECTBO3HAHUSA,;

- Mepnogunyeckoro 3akoHa fl. . MeHpeneeBa Kak OCHOBHOTIO 3aKOHa XUMWUU;

- YUYEeHUSA O CTPOEHUN aTOMa U XUMUYECKOW CBA3MN;

- npeacTtaBneHWi 06 3NEKTPONMTUYECKOM [uccoumaumm BewecTB B
pacTBopax.

TeopeTuyeckme 3HaHWA paccmMaTpuMBaKOTCA Ha OCHOBE 3IMMNUPUYECKMU
MONIYYEHHbIX U OCMbIC/IEHHbIX (PAaKTOB, pa3BMBalOTCA NOCAEL0OBATE/IbHO OT OLHOTO
YPOBHA K [LPYromy, BbINOMHAA (YHKUMM O0OBACHEHMA U MPOrHO3MPOBAHUA
CBOWNCTB, CTPOEHUA U BO3MOXHOCTEN NPaKTUYECKOTOo NMPUMEHEHUA U MONYYEHUA
M3yyaeMblX BELLECTB.

OcBOeHMe nporpammbl N0 XUMWUK  cnocobCcTBYyeT  (POpPMUPOBAHUIO
npeAcTaBNeHUA O XMMUYECKOW COCTaBNAOLWEN HAYUYHOW KapTUHLI MUpa B NOTMKe
eé CUCTeMHOW nNpupofLbl, LEHHOCTHOrNO0 OTHOWEHWA K HAyYHOMY 3HaHUK U
MeToLaM MNO3HaHUA B HayKe. M3yyeHWe XMMMUU MPOUCXOLUT C MPUBIEYEHUEM
3HaHWW U3 paHee WU3YUYEHHbIX Y4yebHbIX npeAMeToB: «OKpyXawWwnn mMup»,
«buonorna. 5-7 knaccol» U «®ur3nka. 7 Knacc.

Mpn M3y4YeHUN XUMUM NPOUCXOAMT (GOopMMpOBaHWE 3HAHMIN OCHOB
XMUMUNYECKON HayKu Kak 06/1acTU COBPEMEHHOr0 eCTeCTBO3HAHMWA, NPaKTMUYECKOMU
[eATeNbHOCTM YenioBekKa M KakK OAHOrN0 M3 KOMMOHEHTOB MMWPOBOW KYNbTYpbl.
3afaya y4yebHOro npepgmeTra COCTOMT B (POPMUPOBAHUW CUCTEMbI XUMMUYECKUX
3HAHUW — BaXXHEWWmnx pakToB, NOHATUN, 3aKOHOB N TEOPETUYECKNX NONOXEHUN,
JOCTYNHbIX 0606WeEeHNA MUPOBO33PEHYECKOr0o XapakTepa, fA3blka HayKu, B



NPpUoOGLWEHNN K HayyHbIM MeToAam [MO3HaHWA nNpU WU3YYeHUU BeELLECTB U
XUMUYECKUX peakunit, B GopMMpPOBaHUN N Pa3BUTUMN NO3HABATENIbHbIX YMEHUN U
MX TMNPUMEHEHMM B Yy4yebBHO-MO3HaABaTENbHOW WU Yy4yebHO-uUCCNeAoBaTeNbCKOW
feATeNbHOCTU, OCBOEHMW npaBun 6GeszonacHoro obpaweHWsa C BewecTBamMu B

MOBCEAHEBHOW XU3HMU.
Mpu N3YYEeHUN XUMUKU HAa YPOBHE OCHOBHOFO 06LLEro 06pa3oBaHUsA BaXHOeE

3HauyeHWe Npuobpenn Takme LK, Kak:
- (GopmMupoBaHMe WHTENNeKTyaNbHO pPa3BUTON NUYHOCTWM, TOTOBOW K

camoobpa3oBaHMO, COTPYAHWYECTBY, CaMOCTOATENbHOMY MNPUHATUIO pPeLleHUN,
CNoCO6HON afanTMpPoBaTbCA K ObICTPO MEHAKO W MMCA YCNOBUAM XU3HMU;

- HanpaB/leHHOCTb  00y4YeHWA Ha  cuUcTemaTuyeckoe npuobLieHNne
06yqa+0u_\|/|x0ﬂ K CaMOCTOATENbHOW MNO3HaBaTe/NlbHOWN NEeATENbHOCTN, HaY4YHbIM
MeTogamM MNO3HaHUS, QopMUPYH LU UM MOTUBALUWUID WU pa3BUTUE CMNOCOOGHOCTEN K
XUMUN;

- obecne4yeHmne ycnoBuii, cnocobCTBYOWMUX NPUOBGPETEHNIO obyYato W Mmucs
OonblTa pa3Hoo6pa3H0|7| peATeNbHOCTN, NO3HaHUWA W CaMOMO3HaHWUA, K/NKYEBbIX
HaBblKOB (K!'HO‘-IeBbIX KOMI'I€T€HLI,I/II71), MMEOLWNX YHUBEPCalbHOE 3Ha4dYeHWE AnA
pasnnyHbIX BNAOB AEATENIBHOCTU,

- hopMupoBaHue 006LLE  (PYHKUMOHA/IbHOW W eCTECTBEHHO-Hay4HO
rpamMoTHOCTW, B TOM 4uC/le YMEHW O0OBACHATL W  OUEHUBATb  SABJIEHMUS
OKpY>KatoLLero mMumpa, UCMosb3yd 3HaHUA W ONbIT, MOJYYEHHbIe MPU U3YHEHUN
XUMUN, TIPUMEHATb WX TMPU PeLIeHNN MPo6/aeM B MOBCEAHEBHOM >XU3HU W
TPYAOBOW [eATeNIbHOCTH;

- (hopmupoBaHMe Yy  00y4valOWMXCA TYMaHUCTUYECKUX  OTHOLLIEHWUMN,
NOHUMAHNA LEHHOCTU XUMWYECKUX 3HaHUA AN BbIpaboTKM  3KO/I0rMYecKun
LiesiecoobpasHoro noBeAeHMS B ObITY U TPYAOBOW [AeSATENbHOCTU B LENsX
COXPaHEHNA CBOET0 3[0P0BbS U OKPYXXatoLLen NMPUPOAHON Ccpeabl;

-pa3BUTUE MOTUBALUUMN K OOYYEHMIO, CMOCOOGHOCTE K CaMOKOHTPO/IO W
CaMOBOCMUTAHUKD Ha OCHOBE YCBOEHMS  00LLLeYe/lOBEYECKMX  LIEHHOCTEN,
rOTOBHOCTU K OCO3HAHHOMY BblOOpPY MPOMUIA v HarnpaB/ieHHOCTU fasibHerLLero
06yYeHUs.

O6uee 4YMCNO 4acoB, OTBEAEHHbIX [ANA WU3YYEHUS XUMUN Ha YPOBHE
OCHOBHOro o6uiero obpasoBaHus cocTaBnseT B 9 knacce - 68 yacoB (2 4vaca B
Heaento).



COOEPXAHWVNE OBYUYEHUNA

9 KJTACC

BeLlecTBO 1 XMMMYeckasa peakuusd

Mepunognyecknii 3akoH. llepuogmyeckas cUCTeMa XMMUYECKUX 3nemeHtos [. W.
MeHgeneesa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B M3MEHEHWMU CBOWCTB XMMMUYECKUX
39N1eMEeHTOB MNepBblX TPEX NMEPUOLOB, Kanus, KanbLuus U UX COeJUHEHWUN B COOTBETCTBUU C
MONI0XEHMeM 3/1eMeHTOB B Nepnoanyeckon CMCTEME U CTPOEHMEM UX aTOMOB.

CTpoeHue BellecTBa: BUAbI XUMWYECKON CBA3U. TUMNbl KPUCTa/INYECKNX PELLETOK,
3aBUCUMOCTb CBOWCTB BeLLeCcTBa OT TUMNa KPUCTa/IMYECKOWA pelléTKN 1N BUa XUMUYECKOWA
CBA3MN.

Knaccngpukauma n HoMeHKnatypa HeopraHMYecknx BewecTs. XMMUYeckne CBOMCTBA
BELECTB, OTHOCAWMXCA K pas/IM4HbIM  K/laccaM HeopraHW4eckux COefMHeHUMN,
reHeTUYeckas CBA3b HEOPraHWYeCKMX BeLLecTB.

Knaccuumkaymnsa XMmMUYECKUX peakuuidi no pasinMyHbiM npusHakam (Mo 4ucny u
COCTaBY Y4YaCTBYHLWMX B peakuuun BeWeCcTB, MO TenjaoBOMY 3PMEKTY, MO WU3MEHEHUI
CTeneHeln OKWUC/IEHUA XUMWYECKUX 3/IEMEHTOB, MO 06patmmMocTu, N0 Yy4yacTuto
KatanmsaTopa). IK30- U 3HAOTEPMUYECKMNE peaKL N, TEPMOXMMUNYECKNE YPABHEHNS.

MoHATUE O CKOPOCTM XMMUYECKOW peakyun. MoHATME 06 06paTUMbIX 1 HEOBpPaTUMBbIX
XUMUYECKNX peakuusax. NMOHATME O TOMOTeHHbIX UM FeTeporeHHbIX peakuusax. MNMoHATMe O
Katanuse. [loOHATME 0O XUMUYECKOM paBHOBecuMu. PakTopbl, BAUAKOLWME Ha CKOPOCTb
XUMWUYECKON peaKkL M 1N MON0XeHNEe XMMUYECKOro paBHOBECKS.

OKMNCNNTENbHO-BOCCTAaHOBUTE/IbHbIE peakuun, 3/IEKTPOHHbIN 6anaHC OKWUCNUTENbHO-
BOCCTaHOBUTE/IbHOM peakumnu. CocTaBneHune ypaBHeHU
OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHbIX peakuuini ¢ MCNonb30BaHWEM MeTofa 3/eKTPOHHOro
6anaHca.

Teopusa 3NeKTPONUTUYECKON fuccoumaumn. INeKTPONUTbl U He3NeKTPOJIUTHI.
KaTnoHbl, aHWOHbI. MexaHn3M guccolmaumm BewecTs € pa3/IMyHbIMU BUAAMU XUMUYECKOM
cBasn. CTeneHb gnccoymnaynmn. CunbHble 1 cnabble 3NEKTPONNTSI.

Peakuny MOHHOTO 06MeHa. Y C/oBUA NpoTeKaHUs peakyuin MOHHOro o6MeHa, NoJiHbIe
N COKpaWwEHHbIE MOHHbIE YpaBHEHUA peakuuii. CBONCTBA KUCIOT, OCHOBAHW W CONeil B
CBeTe MpeAcTaB/ieHUn 06 3NeKTPONUTUYeCKon auccoumaumn. KayecTBeHHble peakuun Ha

MOHbI. MMOHATNE O TUAPONN3E CONENA.

XVIMUYECKNIA 3KCNEPUMEHT :
03HAKOMJ/IEHWE C MOZENSIMU KPUCTaNINYECKNX PELLUETOK HEOPraHUYeCKNX BELLECTB —

MeTannoB U HemeTannos (rpagurta M anmasa), CMOXHbIX BewecTB (Xnopuaa HaTpus),
nccnegoBaHne 3aBUCMMOCTM CKOPOCTM XUMWYECKOW peakunn OT BO3AENCTBMA pPasINUHbIX
(bakTOpOB, MCC/MefOBaHWE  3/IeKTPONPOBOAHOCTM  pPacTBOPOB  BellecTs, npouecca
avuccoumaymm KUCIOT, LWenoYvein n coneil (BO3IMOXHO UCMNONb30BaHWE BUAEO MATeEPUanos),



NpoBefeHne ONbITOB, UINKOCTPUPYIOLLUX NPU3HAKN NPOTEKAHNA peakumii MOHHOro o6MeHa
(obpasoBaHue ocajka, BblgeneHue rasa, obpasoBaHue BOAbI), OMNbITOB, WAMOCTPUPYIOLLUX
npuMepbl OKUCUTENbHO-BOCCTAHOBUTE/IbHbLIX peakuunin (ropeHue, peakummn pasnoxeHus,
COeflHeHNs), pacrno3HaBaHWe HeopraHWYeckKMX BELLECTB C MOMOLLbIO KayeCTBEHHbIX
peakumnii Ha NOHbI, PeLleHne IKCNepMMeHTalbHbIX 3a4ay.

HemeTtannbl n nx coeagnHeHunA

Ob6Lan xapaktepucTuka ranoreHos. OC06eHHOCTU CTPOEHMA aTOMOB, XapakKTepHble
CTeneHn okucneHus. CTpoeHue n (hU3nMyeckre CBOWMCTBA MPOCTbIX BELLECTB - ranoreHos.
XUMUYEeCKMe CBOINCTBA Ha Npumepe xnopa (B3aMMOAENCTBMe C MeTaniaMu, HemeTannamu,
wenoyamu). Xnoposogopon. ConsHasg KUCNOTa, XUMUYECKMe CBOMCTBA, MONYyYEHUe,
npvMeHeHue. [leiicTBMe XJiopa M X10POBOLOPOLA HA OpraHuM3M u4enoBeka. BaxHenwwue
XN0PUAblI U X HAXO0XAEHME B NPUpPOSe.

Obuwan xapaktepuctnka sanemeHToB VIA-rpynnbl. OCO6EHHOCTM CTPOEHMSA aTOMOB,
XapaKTepHble CTeneHn okucneHns. CTpoeHne N r3nYecKne CBOMNCTBA NPOCTbIX BELLECTB -
Kucnopoga u cepbl. ANNOTPONHbIE MOAU(MKALMM KUCMopoda W cepbl. XUMUYECKue
cBoricTBa cepbl. CepoBOAOPOA, CTPOEHME, (PU3MYECKME U XUMUYECKMe cBOMCTBA. OKCuAb
Cepbl KakK MNpeACTaBUTENIN KUCMOTHbIX OKcupoB. CepHad Kucnota, ¢u3nyeckne u
XuMunyeckne csoinctea (obwme Kak npeacTaBuUTeNs Knacca KUCMOT U crieuuduyeckue).
XUMunyeckne peakumu, nexawime B OCHOBE MPOMbILNEHHOrO cnocoba nonyyeHUs cepHow
KNCNoThl. MpumMeHeHne cepHOW KUCNOTbl. CONM CEPHON KUCMOTbI, Ka4YeCTBEHHas peakuus
Ha cynbMaT-noH. HaxoxXgeHwe cepbl U eé coefWHeHU B npupofe. XUMUYeCKoe
3arpsisHeHMe OKpYy>XXarlLein cpefbl CoeaMHEHUAMU cepbl (KACMOTHbIE AOXAW, 3arpsa3HeHue
BO3AyXa 1 BOLOEMOB), CNOCO6ObLI ero nNpefoTBpaLLeHns.

Obuwas xapaktepuctnka anemeHtoB VA-rpynnbl. OCOGEHHOCTM CTPOEHWUS aTOMOB,
XapaKTepHble CTENneHW OKWUC/eHWs. A30T, pacrnpocTpaHeHVe B Mpupone, (PU3MYeckue U
XUMnyeckne caoictea. KpyrosopoT asota B npupofge. AMMMUAK, ero Quanyeckme wu
XUMWYECKMe CBOMCTBA, MONlydyeHWe W npumeHeHuve. Conm aMMOHUA, UX (PU3NYECKME U
XUMWYECKMe CBONCTBA, NpMMeHeHne. KayecTBeHHaa peakumns Ha MOHbI aMMOHUS. A30THas
KMUCNoTa, eé nosiyyeHue, nU3nMyecKme N XMMmnyeckre csoinctea (06LmMe Kak npeicraButens
Knacca Kucnot u creuuduyeckue). KMcnonb3oBaHWe HUTPATOB WM COMEM aMMOHUA B
KayeCcTBe MWHepanbHbiX YyAoOpeHuiA. XUMUYECKOe 3arpsA3HEHMEe OKpYy>Katolleil cpefbl
COoeUHEHNAMN a30Ta (KUCNOTHble A0XAMW, 3arpsAsHeHuWe BO3fyXa, NO4YBbl M BOLOEMOB).
doctop, annoTponHole mogmdukaymm hochopa, HUNYECKMe U XMMUYECKME CBOMCTBA.
Okcup tochopa (V) m ¢ochopHas Kucnota, (Puanyeckne M XUMUYECKME CBOWNCTBA,
nony4yeHune. Mcnonb3oBaHne ochaToB B Ka4eCTBE MUHEPaA/bHbIX YA06PEHWA.

O6uaa xapaktepuctmka anemeHToB IVA-rpynnbl. Oco6eHHOCTM CTPOEHWs aTOMOB,
XapaKTepHble  CTEMeHW  OKUC/eHUs. Yrnepog, annoTponHble  MoOAMDUKaALMK,
pacnpocTpaHeHWe B Mpupogde, (U3NYECKMe U XUMUYECKMe CBoMCTBa. Agcopbuus.
Kpyrosopot yrnepoga B npupoge. Okcufbl yrnepoga, uUx (u3anyveckume U XUMUYecKue



CBOICTBa, [ENCTBME Ha >XXMBble OpPraHU3Mbl, MONYYEHME U MPUMEHEHMEe. IKOMOrnyeckue
npobnembl, cBfA3aHHble C okcugom yrnepoga (IV), runortesa rnobanbHOro MoTenIeHUs
Knumarta, NapHUKOBbIM 3((heKT. YronbHasd Kuciota u eé conm, ux (uanyeckme u
XUMUYECKMe CBOMCTBA, MONyYeHME N MpUMeHeHMe. KayeCcTBeHHas peakums Ha KapboHaTt-
MOHbI. Mcnonb3oBaHne KapboHaToOB B ObITY, MeAuMUMHE, MPOMBILIEHHOCTU U CEe/IbCKOM
X035CTBeE.

MepBOHayanbHble MOHATMA 06 OpraHMYeckMxX BeLecTBaX KakK O COefAMHEHUSX
yrnepoga (meTaH, 3TaH, 3TWIEH, aueTWeH, 3TaHON, [NIULEPUH, YKCYCHas KWCOTa).
MpupoaHble UCTOYHUKW YTreBOAOPOLOB (Yronb, NPUPOLHbIA ra3, HegTb), NPOAYKTbl UX
nepepaboTky (6eH3MH), X POnb B ObITY M NPOMbILWAEHHOCTU. TOHATME O BMONOTMYECKN
BaXHbIX BELLECTBaX: >upaxX, Oenkax, Yyrneesogax - W WX POAN B XMU3HU 4YesioBeKa.
MartepuanbHOe e4UHCTBO OpraHUYecKnUX 1 HeOpraHMYeCKnX coeauHEeHNIA.

KpeMHuii, ero (usmyeckme M XMMMUYECKME CBOINCTBA, MOMyYEHWE W MPUMEHEHME.
CoegnHeHns KpemHua B npupoge. O6wme npeactasBneHns o6 okcuge kpemHua (1V) wm
KpeMHueBOn Kucnote. CuamkaTbl, UX WUCMNONb30BaHWE B ObITY, B MPOMbILLIEHHOCTMW.
BaxHellwmne CTpoUTE/NbHbIE MaTepuasbl: Kepammnka, CTEKO, LEMEHT, BETOH, XXene306eToH.
Mpo6nembl 6€30MNacHOr0 WUCMO/b30BaHWUSA CTPOUTE/bHLIX MaTepuasioB B MOBCELHEBHOM
XU3HU.

XUMUYECKUIA SKCMEPUMEHT
n3yueHre 06pa3LLOB HEOPraHWYeCKUX BELLECTB, CBOWCTB COMSAHOW  KWUC/OTbI,

NPOBeAEHNE Ka4yeCTBEHHbIX peakuWii Ha XN0pUA-MOHbI N HabMAeHWe NPU3HAKOB UX
NPOTEKaHUs, ONbITbl, OTpaXatoLme PU3NYECKNE N XMMUYECKME CBOINCTBA raloreHOB N NX
CoefuHeHN (BO3MOXHO MCMO/b30BaHWE BUAeOMaTepuanos), 03HaKOMJIEHVE C 06pasLamu
XopuaoB  (ranoreHMaoB), O3HaKOMeHWe C obpasuamy cepbl U €€ COeAUHEHUAMMU
(BO3MOXXHO UCNOMb30BaHME BUAeOMaTepunanos), HabMAeHWe npouecca 06yrnmBaHuA
caxapa nof [AenCTBMEM KOHLEHTPMPOBAHHOW CEPHOM KUCNOTbI, U3YUYEeHWEe XUMUYECKUX
CBOWCTB pa36aB/eHHOI CEPHOIN KUCNOTbI, NPOBEAEHNE KAYECTBEHHOWN peakLuumn Ha cynbgat-
MOH N HabMoaeHNe NpU3Haka eé NpoTeKaHWs, 03HaKOM/IEHME C (DM3NYECKMMU CBOMCTBaMM
asota, ocgopa M MX COeAMHEHWM A (BO3MOXHO WCMOMb30BaHWE BUAeOMaTeEPUanoB),
o6pasuamm as3oTHbIX 1 (HOChOPHbLIX YA06peHUI, nonyyeHne, cobupaHue, pacnosHaBaHue v
M3yYeHne CBOIMCTB aMMMaKa, MPOBEAEHME KayeCTBEHHbIX peakuuii Ha MOH aMMOHMS U
(ocpaT-MOH M UM3yyeHWe  MPWU3HAKOB WX  MNPOTEKaHWs,  B3aMMOLeicTBue
KOHLEHTPUPOBAHHON  a30THOW  KWUCNOTbl €  Mefblo  (BO3MOXHO  MCMOJ/Ib30BaHUe
B/AeOMATEPUA/IOB), M3y4YeHMe MOJeNneil KpPUCTaIIMYeCKNX PeliéTok animMasza, rpagmra,
(hynnepeHa, 03HaKOM/JieHMe C  MPOLECCOM  aAcopbuum  pPacTBOPEHHbLIX  BELLECTB
aKTVBMPOBAHHbIM  YrNEM W  YCTPONCTBOM MNpOTUBOrasa, MoslyyeHne, CcobupaHue,
pacrno3HaBaHWe W TOY4YeHMe CBOWCTB YI/IEKUC/OFO rasa, MpPOBEAEHNe KavyeCTBEHHbIX
peakuuii Ha KapboHaT W CUAMKAT-MOHbl W W3Y4YeHWe MPU3HAKOB WX MNPOTEKaHWS,



O03HaKOM/eHue c npoaykunew CUINKATHOW MPOMbILLIEHHOCTH, pelleHue
KCMepuMeHTaNnbHbIX 3a4a4 No TemMe «BaxHeiwmne HemeTan bl U UX COEAUHEHUA».

MeTannbl N X coeguHeHUsA

Obuwas xapakTepucTMka XMMWUYECKUX 3/IeMEHTOB - MeTa/l/IoB Ha OCHOBaHWM UX
nonoXeHus B lepuoanYecKoil cucTemMe XMMUYECKUX 3anemeHToB . V. MeHpeneesa u
cTpoeHna artomoB. CrTpoeHue meTannoB. MeTannmyeckas CBA3b W MeTa/lnyeckas
KpucTannmyeckas pewétka. INEKTPOXUMWUYECKUIA  paf HanpsXKeHWin  MeTansnos.
®u3nyeckne N XMMuU4Yeckme cBoincTea MeTanioB. O6LmMe cnocobbl NONYYEHUS MeTasoB.
MoHATME O KOpPPO3UX MeTanoB, OCHOBHbIE CNOCOObI 3awWwnTbl UX OT Koppo3un. Crnasbl
(cTanb, YyryH, fopastoMUHWNIA, 6POH3a) N X NPUMEHEHME B ObITY U MPOMbILLIEHHOCTMN.

L enoyHble mMeTannbl: nNonoXxeHue B [lepuognYecKOM CUCTEME  XUMUYECKUX
anemeHToB . V. MeHpeneeBa, CTpOeHMe NX aTOMOB, Hax0oXaeHne B npupoge. ®usnyeckue
N XMMUYecKne cBoincTea (Ha npumepe HaTpua n Kanus). OKCuabl U TMAPOKCUALI HATPUA U
Kanus. NMpuMeHeHMe WenoyYHbIX MeTannoB U UX COeAUHEHWN.

LLlenoyHo3eMenbHble MeTannbl MarHWiW WU KanbUWii: NonoxeHue B lepnogmyecKkoi
CUCTEME XUMUYECKUX anemeHTOB [. . MeHpeneeBa, CTpoeHNe X aTOMOB, HaxX0XXAeHne B
npupoge. Pusnyeckme Un XMUMUYECKMe CBOMCTBA MarHus W Kanbuusa. BaxHelhwwne
coegunHeHna Kanbuma (okcup, TUAPOKCUA, conm). XKECTKOCTb BOAblI W CNOCOObLI eé
yCTpaHeHMus.

ANIOMUHWNIA: NONOXeHUe B epnoanMyecKoin cucteMe XMMUUYECKUX anemeHToB . W.
MeHfeneeBa, CTpOeHMe artoma, HaxoxpaeHue B npupofe. PU3NYECKME U XUMUYeCcKue
CBOMCTBA a/ItOMUHUA. AMGOTEPHbIe CBOMCTBA OKCMAA U TMAPOKCUAA aNtOMUHUS.

Xeneso: nonoxeHne B [lepnognyveckoil cuUCTeMe XMMUYECKUX 3nemeHTos A. W.
MeHfeneeBa, CTpOeHWe aToMa, HaxoXpeHwe B npupoge. PU3NYECKME U XUMUYECKUe
cBolicTBa Xenesa. Okcuabl, rugpokcuabl n conum xenesa (1) n xenesa (Il1), nx cocTas,
CBOMCTBa U NONYYEHME.

XUMUYECKUIN IKCTTEPUMEHT :

O3HakoM/nieHne c obpasuamu MeTansioB U CNNaBoB, UX (DU3NMYECKMMMW CBOWCTBaAMM,
N3yyeHue pe3ynbTaTos Koppo3uu MeTanoB (BO3MOXHO NCMosib30BaHne
BMAeoMaTepunanoB), 0CO6GEHHOCTEN B3aMMOAENCTBMA OKCMAA KanbLua W HaTpuUsi C BOAOM
(BO3MOXHO MCNOMb30BaHWe BueomaTepuanoB), uUccnegoBaHne CBOWCTB XKECTKOW BOAbI,
npouecca ropeHuns >xenesa B Kucnopoge (BO3MOXXHO MCMNONb30BaHWe BuaeoMaTepuasnos),
MPU3HaKOB NPOTEeKaHWS KayeCTBEHHbIX pPeakuWi Ha WOHbI: MarHus, KanbUus, antoMUHUS,
umHka, >kenesa (M) wm xenesa (W), megn (l1), HabnwogeHne M onucaHue MPOLLECCOB
OKpalunBaHua NJaMeHn MOHaMu HaTpusa, Kanud n Kanbuusd (BO3MOXHO WCMNO/b30BaHWe
BMAEeOMaTepnanoB), wuccrefoBaHne amgpOTePHbIX CBOWCTB TUAPOKCUAA aNtOMUHUS W©
rMApoKcuaa UMHKa, pelleHne aKkcnepMmeHTanbHbIX 3agad no TeMe «BaHeiwne meTtansbl

N UX COELUHEHUA».
XMUA U OKpYyXXKatloulas cpega



BewectBa W MmaTepuanbl B [MOBCEAHEBHOW >XW3HW 4YenoBeka. besonacHoe
MCMONb30BaHNE BELWECTB W XUMUYECKUX peakunmini B 6bITYy. [lepBasd nomowsb nNpwu
XUMUYECKNX 0XKOrax u oTpaBneHusax.

Xnmnyeckoe 3arpsisHeHuWe  OKpyXakwuleid cpefabl  (npefenbHas  gonycTuMas
KOHUeHTpauus BeuiecTs, ganee - NMAK). Ponb XMUKN B pelleHnN 3KON0TMYeCKMX npobnem.

XUMNYECKNIA 3KCMEPUMEHT :

n3ydyeHve o6pasyoB MaTepuasoB (CTekno, cnsiaBbl MeTannoB, MOJUMEPHbIE
maTepuanbl).

Me>KnpeaMeTHbIe CBA3N

Peanusauma MexnpegMeTHbIX CBA3eW NpM  U3ydyeHUUM XxXummm B 9  Knacce
OCYLLECTBNAETCA Yepe3 UCNOb30BaHNE KaK 06LMX eCTeCTBEHHO-HAYUYHbIX MOHATUNA, TaK U
MOHATUN, ABNAKLWMUXCA CUCTEMHbIMU AN OTAENbHbIX MPeAMEeTOB eCTeCTBEHHO-HAYy4YHOro
unkna.

Obuwme ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4Hbln (DaKT, runoTtesa, 3aKoH, TeOpus,
aHanus3, CWHTe3, Knaccudukaymsa, nepuoguMyHoCcTb, HabnweHWe, 3IKCNEPUMEHT,
MOAeNnpoBaHue, WU3MepeHne, MofeNb, ABMEeHUE, NAPHUKOBLIA 3IPMEKT, TexHonorus,
mMatepuansl.

dun3nkKa: maTepus, aToOM, 3/IeKTPOH, MPOTOH, HEWTPOH, WOH, HYKAWA, W30TOMNbI,
paguoakTUBHOCTb, MOJEKY/a, 3/IeKTPUYECKUI 3apaj, MPOBOAHWKKW, MOMYNPOBOAHUKM,
AVNANEKTPUKK, (POTO3NEMEHT, BELW,EeCcTBO, Teno, 06bLEM, arperatHoe COCTOSHWe BellecTBa,
ras, pacTtBop, pacTBOPMMOCTb, KpuUcTanamyeckas pewéTka, cnnaebl, QuU3nyeckune
BE/IMYUHbBI, eANHULbI NU3MEPEHUSA, KOCMUYECKOE NPOCTPAHCTBO, NaaHeThl, 3B8634bl, COMHLE.

Buonorusa: goTocnuHTE3, AblXaHue, 6uochepa, IKOCUCTeMa, MUHepanbHble yao6peHus,
MWUKPO3NEMEHTbI, MAKPO3/IEMEHTbI, NUTaTe/IbHble BELLeCTBa.

[eorpadgua: armocdgepa, rugpocdepa, MuUHepanbl, TOPHble MOPOAbl, MOME3HbIE

McKonaemsble, TOMJNBO, BOAHbLIE PECYPCHI.

NNAHUPYEMbBIE PE3YJIbTATbl OCBOEHUA MNMPOIMPAMMBI TTO XMW
HA YPOBHE OCHOBHOI'O OBLWWEIO OBPA3OBAHWNA

NMMYHOCTHDbIE PE3YJ/IbTATDI
JINYUHOCTHbIE pe3ynbTaThl OCBOEHMS MNPOrpamMmbl OCHOBHOrO 06llero o6pasoBaHus

AOCTUTAOTCA B XO04e OOYy4YEeHUS XUMWUM B eAUHCTBE Y4YyeOHON U BOCMUTATE/IbHOMN
AEeATeNbHOCTM B COOTBETCTBUU C TPAAULMOHHBIMU POCCUNACKUMMU COLMOKYbTYPHLIMU 1
NYXOBHO-HPABCTBEHHbIMMW LLEEHHOCTAMMU, NMPUHATLIMKU B 06LLECTBE NMPaBMnaMu U HOpMamm
NoBeAeHUs U CNoco6CTBYIOT MpoLeccaM CaMOMO3HaHWSA, CaMOpasBUTUS W coLuanusalnu

obyuvatowmnxcs.



JINYHOCTHbIE pe3y/ibTaTbl OTPaXXakT FOTOBHOCTb 06Yy4YaloLMXCA PYKOBOLCTBOBATLCA
CUCTEMOWN NO3UTUBHbLIX LLEHHOCTHbIX OPMEHTaLMNA N paclunpeHmne onbiTa AeATENbHOCTU Ha
€€ OCHOBE, B TOM YUKC/e B YacTu:

1) NaTPUOTHYECKOro BOCMUTaAHUA:

LEeHHOCTHOr0 OTHOLWEHMUA K OTeYeCTBEHHOMY KY/bTYPHOMY, WCTOPUYECKOMY U
Hay4YHOMY Hacneguto, NOHMMaHUA 3HAYeHUS XUMUYECKON HayKW B XKMU3HU COBPEMEHHOIO
obuwecTBa, CNOCOGHOCTKN BNafgeTb 4OCTOBEPHON MHOpPMaLMeil 0 NepefoBbiX LOCTUXEHNAX
N OTKPbITUAX MUPOBOM 1 OTEYECTBEHHON XUMUN, 3aUHTEPECOBAHHOCTM B HaYUHbIX 3HAHUAX
06 ycTpoicTBe Mupa n 06LEeCTBa;

2) rpaXkgaHCcKoro BoCnuTaHuA:

NpefcTaBNeHMA O COUManbHbIX HOPMax WM MpaBunax MeXIMYHOCTHbIX OTHOLLUEHWI B
KONNeKTBe, KOMMYHWKATUBHON  KOMMETEHTHOCTM B  OOULEeCTBEHHO  MOJIE3HOWA,
y4yebHO-1cCNef0BaTeIbCKO, TBOPUYECKOW WM APYrMX BUAaX AesTe/IbHOCTU, FOTOBHOCTU K
pa3HO06pa3HON COBMECTHOMN LeATeNIbHOCTU MPW BbIMONHEHUMN Y4YebHbIX, MO3HaBaTe/bHbIX
3afla4y, BbINOMHEHUN XUMWUYECKUX IKCMEPUMEHTOB, CO3J4aHMN Y4ebHbIX MPOEKTOB,
CTPEM/NIEHUS K B3aMMOMOHMMaHWIO WM B3aMMOMNOMOLLM B rMpouecce 3TON Y4yeOHOMN
[eATeIbHOCTW, FTOTOBHOCTY OLeHMBaTb CBOE MOBefeHWe M MOCTYMNKU CBOMX TOBapuULLen c
MO3MLUUMN HPABCTBEHHbIX U NPABOBbIX HOPM C YY4ETOM OCO3HaHWS NOCNEACTBUI NOCTYMKOB;

3) UEHHOCTU Hay4YHOro No3HaHWA:

MWPOBO33pEHYECKNE MNpeAcTaBNeHWss O BelwecTBe W XMMMUYECKOW peakuum,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO Pa3BMTUA HayKW U COCTaBAsOLWIME OCHOBY A4
MOHMMAHMA CYLWHOCTM HAy4YHOM KapTWMHbI MMpa, nNpeacTaBfieHUs 06 OCHOBHbIX
3aKOHOMEPHOCTAX PasBUTUSA NPUPOAbI, B3aMMOCBA3SAX Ye/0BeKa C NPUPOLHON cpeaon, o
PO/IN XUMUU B NO3HAHUWN 3TUX 3aKOHOMEPHOCTEN;

no3HaBaTe/ibHble MOTWBbI, HanpaB/eHHble Ha MOJIyYeHMEe HOBbIX 3HAHUW N0 XUMUMU,
HeobXoauMble AN 06bACHEHUSA HabNogaeMblX MPOLLECCOB M ABNEHWIA, MO3HaBaTe/IbHOA,
MHDOPMALNOHHON M YMTaTeNIbCKON KyNbTypbl, B TOM 4YUC/Ie HaBbIKOB CaMOCTOATE/NbHOW
paboTbl C y4eOHbIMW TeKCTaMu, CNPaBOYHON NUTepaTypomr, AOCTYMHLIMU TEXHUUYECKUMMU
cpeAcTBamMmm MHMOPMALMOHHbLIX TEXHONOTNIA;

NHTepec K 00yYEHMIO 1 MO3HAHWIO, 1t0603HATENIbHOCTb, FOTOBHOCTb U CNOCOBHOCTb K
caMoob6pa3oBaHui0, MPOEKTHOW W WCCNef0BaTeNIbCKOW [eATe/IbHOCTU, K OCO3HaHHOMY
BbIGOPY HanpaB/IeHHOCTUN U YPOBHA 00YYeHUs B fa/ibHENLLEM;

NhopMUpPoOBaHMA KyNbTypPbl 340P0BbA:

0CO3HaHMe LEHHOCTU XXWU3HW, OTBETCTBEHHOrO OTHOLIEHMA K CBOEMY 3[0pPOBblO,
YCTaHOBKW Ha 3[40pOBbIA 06pa3 XXW3HW, 0CO3HaHWE MOCNeACTBUIA U HeNnpuaTue BPeLHbIX
npusblveK (ynoTpebsieHMa ankorons, HAPKOTUKOB, KYpPeHNs), He06X04MMOCTUN COB/0 LeHNA

npaBun 6e30MacHOCTY NpU 06paleHNN C XUMUYECKMMM BELLLECTBAMMW B 6GbITY U peanbHOl
KU3SHU;

5)TPYA0BOro BOCNUTAHUSA:



MHTepeCc K MpakTUYeCKOMY MW3Yy4YeHWU0 npodeccnini 1 Tpyha pasIMyHOro poja,
yBaXeHMe K TpyAy W pesynbTtataM TPYAOBOWN [eATEeNIbHOCTM, B TOM 4MCNe Ha OCHOBE
NMPMMEHEHUS NpPeAMETHbIX 3HAHWIA MO XWUMWW, OCO3HAHHbLIA BbIGOP WHAMBUAYANbHOWA
TPaeKTopumn NPoAo/HKEHNS 06pa3oBaHnNA C YYETOM IMYHOCTHbLIX UHTEPECOB U CNOCOBHOCTK
K XMMWUW, OBLLECTBEHHbIX WMHTEPECOB M MOTPeBHOCTENR, YyCnewHoin npodeccMoHanbHOM
[eATeNbHOCTU W pasBUTUA HeO6XOAWMbIX YMEHWIW, TOTOBHOCTb afanTuMpoBaTbCA B
npoeccrnoHanbHO cpefe;

6)3KOM0rMYecKoro BoCNuUTaHnA:

3KOMOTMYEeCKN Lesecoobpa3Hoe OTHOLIEHWE K Mpupofde KakK WUCTOYHWKY XKU3HWU Ha
3eMne, OCHOBe €€ CyLLecTBOBaHMA, MOHMMaHWe LEHHOCTU 340p0OBOro M 6e30MacHoro
obpasza KW3HW, OTBETCTBEHHOE OTHOLUEHMe K COOCTBEHHOMY (U3NYECKOMY U
MCUXUYECKOMY 3[0pOBbI0, OCO3HaHME LEHHOCTM CcOo6noAeHna npaBun  6e30MacHoro
noeefeHus npu paboTe C BellecTBaMMU, a TakXKe B CUTyaLusXx, YrpoXarwmnx 340p0Bbi0 1
XU3HWN NOAEN;

CNOCOGHOCTUN NPUMEHATb 3HAHWSA, NOJyYaemMble NPU U3YUYEHUU XUMUKN, ONA peLleHuns
3aflay, CBSA3aHHbIX C OKpYXalolwein MpupoaHOA Ccpeaoil, AN MNOBbIWEHUA YPOBHSA
9KONOrMYECKON KyNbTypbl, OCO3HaHWA r106a/bHOr0 Xapakrepa 3K0/I0rMyeckmx npobiem u
nyTei UX pelleHUs MocpeacTBOM METOLOB XUMWUKM, 3KOMOTMYECKOro MbILNEHUSA, YMEHUS
PYKOBOACTBOBATbCA UM B NO3HaBaTe/IbHOW, KOMMYHUKATUBHOM 1 COLManbHOM NPaKTUKE.

METAIMNPEOMETHDBIE PE3YJ/IbTATbI

B cocTaBe MeTanpeAMeTHbIX pPe3ynbTaTOB BbIAENAKOT 3HAUUMble A1 HOPMMUPOBAHMUSA
MUPOBO33peHNs OOl eHayuHble MOHATUA (3aKOH, Teopus, MPUHLMUN, TUNOTe3a, akT,
cucTtema, MpoLECC, 3KCNEPUMEHT W [pyroe.), KOTOpble WCMOb3YTCA B €CTECTBEHHO-
Hay4HbIX Y4eOHbIX MpeaMeTax W MO3BOMAOT HA OCHOBE 3HAHWN M3 3TUX NpPeaMeToB
(hopmmpoBaTb NpeAcTaBfeHVWEe O LESIOCTHOW Hay4YHOW KapTWHE Mupa, M YHUBepCalbHble
yuyebHble pAeicTBMs (nNo3HaBaTeNbHble, KOMMYHWKATUBHbIE, PErynsTUBHbIE), KOTOPbIE
obecrneymBaloT (QOpPMUPOBAHME TOTOBHOCTU K CaMOCTOATE/IbHOMY MIAHWPOBAHUIO U
OCYLLLECTBNEHUIO YYEOHOWN feATeNbHOCTH.

lNo3HaBaTeibHble YHMBEPCa/IbHble YyUYebHble eNCTBUSA

BazoBble /1ornyeckue fencTeBns:

YMEHUsi UCMNO/Mb30BaTb MNPUEMBbI SIOTMYECKOr0 MbILWEHNSA MPU OCBOEHUMU 3HAHWIA:
pacKpblBaTb CMbICAT XUMWYECKUX TMOHATUI (BbIAENATb WX XapaKTepHble MNpPU3HaKW,
yCTaHaBNMBaTb B3aMMOCBA3b C APYTMMU MOHATMAMMK), WUCNOMb30BaTb MOHATUSA A9
00BbACHEHUA OTAE/NbHbIX (PAKTOB W ABMEHWIA, BblGMpaTb OCHOBaHWA W KpuTepuu ANS
Knaccugukaumm XMMmMYecKnx BELLECTB Y XMMUYECKUX peaKkumMid, ycTaHaBIMBaTb MPUUYNHHO-
CNefCTBEHHbIE CBA3N MeXAYy 00beKTaMu W3YUYeHUsi, CTPOUTb NOTMYECKMe pPacCyXAeHus
(MHAYKTUBHbIE, feAYKTVUBHbIE, MO aHaNornn), Aenatb BbIBOAbI U 3aKNHOYEHUS;

YMEeHMe NPUMEHATb B MPOLECCE  MO3HaHMSA  MoHATMA  (NpeAMeTHble U
MeTanpeamMeTHbIe), CMMBOMMYECKME (3HAKOBbIE) MOAENW, WCMOMb3yeMble B  XUMUMU,



npeo6pa3oBbiBaTb LWMPOKO MNPUMEHSAEMble B XUMWUW MOfEeNIbHble NpeAcTaB/ieHns -
XUMUYECKNIA 3HAK (CMMBOJ 3/1EMEHTA), XUMUYecKass popmyna U ypaBHEHWE XUMMUYECKOM
peakuun - Mpu peweHUM ydyebHO-MO3HaBaTe/lbHbIX 334ay, C YYETOM 3TUX MOfAESIbHbIX
npeAcTaB/eHU BbIABAATbL W XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKN U3YYaeMblX
O00BbEKTOB - XMMMYECKUX BEWECTB W XUMUYECKUX peakuuin, BbIABNATL 06Lue
3aKOHOMEPHOCTWN, MNPUYMHHO-CNEACTBEHHbIE CBA3M U  MNPOTUBOPEUYMS B  M3y4vaeMblX
npoueccax v ABNEHUSX.

BasoBble uccnegoBaTeibCKme AeNCTBUS:

YMEHMe NCNO0b30BaTb NOCTaB/IEHHbIE BOMPOCHI B KA4eCTBE UHCTPYMEHTA NO3HaHUS, a
Tak)Xe B KayecTBe OCHOBbl And (hOpMUPOBaHWUS TMMOTE3bl MO NPOBEPKe MNPaBWUIbHOCTM
BbICKa3blBaeMbIX CY>XAEHWIA;

npuo6peTeHne onbiTa NO NAaHMPOBAHUID, OpraHM3auun 1 NPOBEAEHNID YYEHNYECKUX
3KCMEepUMEHTOB, yMeHMe  HabnwgaTb 3a  XOAOM  Mpouecca,  CamoCTOATENIbHO
MPOrHO3MpoBaThL ero pesynbrar, PopMynmposBatb 0606LEHNA MU BbIBOAbLI MO pe3ynbTaTam
NPoBeAEHHOr0 OMNbITa, UCCNeA0BaHMA, COCTaBNATL OTUYET O NPOAeNaHHON paboTe.

PaboTa ¢ nHopmaumeil:

yMeHWe BblGMpaTb, aHanM3npoBaTb W UHTEPNPETUPOBaTb MHGPOPMALUIO Pa3INYHbIX
BMOB 1 (hOPM MpeAcTaBneHns, NoyYaeMyto 13 pasdHbiX UCTOYHUKOB (Hay4YHO-MoNynsapHas
nuTepatypa XMUMUYECKOro COAepXKaHwus, CrnpaBouyHble nocobus, pecypcbl WHTepHeTa),
KPUTUYECKMN OLEeHUBATbL MPOTUBOPEUYMBYIO N HELOCTOBEPHYHO MH(OPMALMIO;

YyMeHMEe MNPUMEHATb Ppas3iMyHble MeToAbl W 3anpocbl NpWM MNOUCKe u oT6ope
MH(OpMaLUN 1N COOTBETCTBYHOLWUX AaHHbIX, HEOOXOAUMBIX ANA BbIMNOSHEHUS YYeOHbIX U
Mo3HaBaTeNbHbIX 3ajay OMpefenéHHOro Tuna, npuobpeTeHMe oOnNbiTa B 0671aCTy
MCNONb30BaAHNSA UH(DOPMALNOHHO-KOMMYHWUKATUBHbLIX TEXHO/IOTNIA, OBNafeHne KynbTypou
aKTMBHOIO WMCMO/b30BaHUA pPas3/IMUYHbIX MOUCKOBbLIX CUCTEM, CaMOCTOSTE/IbHO BbIGMPATb
ONTUMasbHY0 (hOpMY MpeacTaBNeHUS MHPOPMaLUKN 1 UNTKOCTPUPOBATL pellaeMble 3a4aun
HECNOXHbIMW CXeMaMWu, gnarpaMmamu, gpyrumm opmamu rpamkm u nx KOMoUHaLUaMm;

YMEHMe MCMONb30BaTb U aHaM3MpPoBaTh B Mpouecce y4ebHOM U nccnefoBaTe/bCKOWA
[eATeNbHOCTM WH(pOPMaUMIO O BAWAHWM MPOMbIWIEHHOCTN, CENbCKOro XO03sicTBa W
TpaHcrnopTa Ha COCTOAHME OKpYXXatoLe NPUPOAHON cpefbl.

KoMMyHMKaTUBHbIe YHUBEPCa/IbHble Y4ebHble AENCTBUA:

YyMeHUs 3ajaBaTb BoOnpocbl (B Xxode Auanora v (MnvM) AUCKYCCUM) MO CYLLECTBY
06CY>XaeMO Tembl, (hOPMYNMPOBaTb CBOW MNPeASIOXKEeHUA OTHOCUTENbHO BbIMOTHEHUS
NpeanoXeHHON 3aaaun;

YMEHUSA NpeactaBnATb MOMYYEHHble pe3ynibTaTbl MO3HaBaTe/IbHON [AesATeNbHOCTU B
YCTHbIX W TMUCbMEHHbIX TeKCTax; fenaTb Mpe3eHTauut0 pe3ynbTaTOB  BbIMOHEHUSA
XMMUYECKOro 3KcnepumMmeHTa (nabopaTopHOro onbiTa JNlabopaTOpHOM paboTbl MO
nccnegoBaHUO CBOMCTB BELLECTB, YY4EOHOIro NPoeKTa);



YMEHMNA y4ebHOro CoOTpyAHMYECTBA CO CBEPCTHUKAMWN B COBMECTHOW NMO3HaBaTe/IbHOW
W nccnepoBaTe/ibCKOM AeATEeNbHOCTU NPU pPeeHnn BO3HUKaKLWMX NpobsieMm Ha OCHOBe
yuyéTa 06WWUX WMHTEPECOB W corfnacoBaHua nos3uvuuin (06CyXAeHUsi, 0O6MeH MHEHUAMN,
«MO3r0Bble WTYPMbl», KOOPAUHALNA COBMECTHbLIX AENCTBUIA, OonpeaeneHne Kputepmes no
OLEHKe KayecTBa BbIMOJIHEHHON paboTbl u gpyrue).

PerynaTtuBHble YHUBEPCaA/IbHbIE YUebHbIe AeNCTBUSA:

YyMeHWe  CaMOCTOSITe/IbHO  OMpejenaTb  Uenn  AeATeNbHOCTW,  MNNaHMpoBaTh,
OCYLLEeCTBNATb, KOHTPONMPOBATL W NpUM  HEOOXOLMMOCTM KOPPEKTUPOBATb  CBOK
AeATeNbHOCTb, BblOUpaTb Hambonee IPPEKTMBHbIE CMNOCOObLI peweHns Y4yebHbIX U
NMo3HaBaTe/bHbIX 3aja4, CaMOCTOATE/IbHO COCTaB/ATb UM KOPPEKTUPOBaTb NMPeasOXeHHbIN
anropuTm [LeNCTBUIA NPU BbIMOMHEHUW 3afaHUN C YYETOM MOJIYYEHMS HOBbIX 3HAHWUN 00
n3yyaemblX 06beKTaxX —BeLWecTBax U peakuusx, OLEHUBATb COOTBETCTBME MOJIYYEHHOTO

pesynbTaTa 3asBMEHHON LENU, yMeHWe WCMNOMb30BaTb W aHaNM3UPOBaTb KOHTEKCTHI,
npeanaraeMble B yCNOBUY 3aaHWIA.

NMPEOMETHDBIE PE3YJIbTATDI

B coctaBe npegmMeTHbIX pe3ynbTaToB MO OCBOEHUID 0643aTelbHOr0 cofepXXaHus,
YCTaHOB/MIEHHOTO0 [AaHHOW (hefepanbHON paboyeil nporpammoi, BbIAeNAT: OCBOEHHbIE
06yYal W MMNCA HayUHble 3HAHWA, YMeHUS U crnocobbl AeACTBUI, cneunpuyeckne ans
npeaMeTHON 06nacTu «XuUMUsA», BUAbl AeATENbHOCTU MO MONYYEHUIO HOBOTFO 3HAHWUSA, €ro

WHTepnpeTayuu, npeo6pa3oBaHUO U MNPUMEHEHUIO B PasINYHbIX YUYEB6HbIX W HOBbIX
CUTyaunsx.

K KoHUy 06y4yeHus B 9 Knacce npegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE AO/KHbI
OTpaXkaTb CHOPMUPOBAHHOCTb Y 00YyYaKOLWNXCA YMEHNIA:

* pacKpbiBaTb CMbIC/T OCHOBHbIX XMUMWUYECKNX MOHATUIA: XUMUYECKNI 3NIEMEHT, aToM,
MO/IeKYna, WOH, KaTWOH, aHWOH, TMpPOCTOe BELWleCTBO, C/I0XKHOE BeLLecTBo,
BaJIEHTHOCTb, 3JIEKTPOOTPULATENIbHOCTb, CTEMEHb OKWUCNEeHUdA, XMMU4eckas
peakumsa, XMmmnyeckasa CBasb, TEMN0BOW 3D(eKT peakKynu, MOJib, MONAPHBbIA 0OBEM,
pacTBOp, 9/IEKTPO/INTbI, HEINEKTPONUTbI, 3NeKTPONMTMYECKas Auccouunayms,
peakunMn MOHHOro obmeHa, KaTanusaTop, XMMUYeCKOe paBHOBecue, ob6paTumMble U
HeobpaTumble peakuuu, OKWUC/INTENIbHO-BOCCTAHOBUTE/IbHbIE peakuun,
OKUCNUTeNb, BOCCTAHOBUTENb, OKWCNEHMEe W BOCCTAHOB/IEHUE, anNno0TpoOnuS,
aM(OTEPHOCTb, XUMMYecKad CBA3b (KOBaNeHTHasA, WOHHaA, MeTannm4yeckas),
KpucTannnyeckas pelwéTka, Koppo3us MeTanfnoB, ChnaaBbl, CKOPOCTb XMMMUYECKOM
peakuun, npefenbHO gonyctumas KoHueHTpauusa MAK BewecTsa;

*  WUANIOCTPUPOBATbL B3aMMOCBA3b OCHOBHbIX XUMWUYECKUX MOHATUN U MPUMEHATL 3TU
MOHATMA NPU ONUCAHWUN BELLECTB U UX NPeBPaLLEHW;

* CNOMb30BaTb XMMWUYECKYI) CUMBOJIMKY [N COCTaBNeHUA (OPMYN BELLECTB U
YPaBHEHWA XUMUNYECKNX peaKkLuUid;



onpefendaTb Ba/eHTHOCTb M CTeNeHb OKWUCAEHUA XWUMWUYECKUX 3/IEMEHTOB B
COefMHEHNAX Pa3IMYHOro cocTaBa, NPUHALNEXHOCTb BeLW,eCTB K onpefenéHHOMY
Knaccy coefMHeHWn No hopmynam, BUL XMMNYECKON cBA3M (KOBaNeHTHas, MOHHas,
MeTannn4yeckas) B HEOPraHM4YeCcKUX COeAMHEHUSX, 3apaf MOHa MO0 XUMWUYECKOWN
hopmyne, xapakTtep cpefbl B BOAHbIX pacTBOpax HeoOpraHM4YeckKuMX COefauHEHWU,
TUN KPUCTaN/IMYECKON peLlETKN KOHKPETHOIO BeLLecTBa;

packpbiBaTb  cmbicn  [lepuogmyeckoro 3akoHa [f. W. MeHpeneesa #
LEMOHCTPMPOBATL €ro MoHWMMaHWe: OMuCbiBaTb W XapakTepu3oBaTb TabNWUHYIO
opmy TMepnofnyeckKon CUCTEMbl XUMMUYECKUX 3N1eMEHTOB: pa3nunyaTb MOHATUA
«rnaBHaa nogrpynna (A-rpynna)» n «noboyHas nogrpynna (b-rpynna)», manble 1
6onblWwmne  MNepuofbl, COOTHOCUTb  0003HayeHUd, KOTOpPble WUMEKTCA B
nepuoanMyeckon Ttabnuue, C YMCNOBbIMW XapaKTepUCTUKaMM CTPOEHMS aTOMOB
XVUMUYECKNX 3N1eMeHTOB (cocTaB W 3apaj agpa, obuiee 4YMCNO 3/1EeKTPOHOB U
pacnpefeneHne ux no 3/1eKTPOHHbLIM CNOAM), 06BACHATL 06LLMe 3aKOHOMEPHOCTU B
M3MEHEHUN CBONCTB 3/1EMEHTOB N UX COEAUHEHWUI B Npefenax manbiX Nepuogos U
rNaBHbIX NOATPYNMN ¢ y46TOM CTPOEHUA UX aTOMOB;

KnaccuuumpoBaTb  XMMWUYECKMe  3/IeMeHTbl, HeOpraHM4Yyeckue  BelLecTBa,
XUMUYecKme peakumm (No YUCAy U CcOCTaBy y4yaCTBYHOLUMX B peakLunu BeL,ecTs, Nno
TennoBoMy 3Q@eKTy, N0 WUIMEHEHUID CTEMEeHEMn OKUCNEHUA XUMUYECKUX
3/1EMEHTOB);

XapakTtepu3oBaTb (OnucbiBaTh) 06WMe M crneynpuyeckue XMMmM4Yeckme CBONCTBA
MPOCTbIX W CNOXHbIX  BELWecTB, MNOATBEpPXfJas OnucaHue npumepamu
MOJIEKYNAPHbIX U NOHHbIX YPaBHEHWUIA COOTBETCTBYHOLWMNX XUMUYECKNX peaKLNiA;
COCTaBNATb YPaBHEHUA 3/EKTPOIMTUYECKON auccoumaunm KUCNoT, LWenodYein u
CO/MIeil, NONHbIE N COKpPaLW,EHHble YpPaBHEHUA peaKunii NOHHOTO 06MeHa, ypaBHEHUS
peakumnii, MNOATBEPXAALWMNX CyWeCcTBOBaHME TFEHETUYECKON CBA3N  MEXAY
BelLLecTBaMM Pa3/IMyHbIX KNaccos;

pacKpblBaTb CYUHOCTb OKUC/INTENbHO-BOCCTAHOBUTENIbHbIX peakunin nocpeacTBoM
COCTaB/NIEHUA 3/IEKTPOHHOTO 6anaHca 3TUX peakuuit;

MPOrHO3MpoOBaTh CBOMCTBA BELLECTB B 3aBUCUMOCTMN OT UX CTPOEHUSA, BO3MOXHOCTHU
MPOTEKaHUA XUMUYECKUX NPeBPaLLEHNA B Pa3/IMYHbIX YCNOBUAX;

BbIYUCNATL OTHOCUTE/IbHYI MOJIEKYIAPHYIO UM MOJNAPHYIO MacChbl BELLECTB,
MacCOBYI0 [O/II0 XMMMWUYECKOro 3/1eMeHTa no ¢opmysie COefMHEHUSA, MacCOBYIO
[O0/10 BeulecTBa B pacTBOpe, NPOBOAMTbL PacyéTbl MO YpPaBHEHUKD XUMMUYECKOMN
peakuuu;

cobnfatb npaBmna MNoOAb30BaHUA XUMWUYECKONW NOCY[OA W nabopaTopHbIM
obopyfnoBaHueM, a TakXxe npasuna obpalieHWs C BewecTBamy B COOTBETCTBUU C
WHCTPYKUMAMU N0  BbINONHEHUD N1abopaTOPHbIX XUMMWUYECKUX OMbITOB NO
MOJIyYEHUIO U cOBMPaHUIO ra3oobpasHbiX BeLecTB (aMMmaka U yrnekKnucnoro rasa);



* MNPOBOAWUTbL peakuuu, nNOATBEpPXAatoU,Me KauyeCTBEHHbIA COCTaB PasNNUYHbIX
BELLECTB: pacno3HaBaTb OMNbITHbIM NYTEM Xn0pua-, 6pomua-, nogna-, KkapboHat-,
octat-, cunmkat-, cynbar-, TMAPOKCUA-WUOHbI, KAaTUOHbI aMMOHMUA U WOHbI
M3YUYEHHbIX METanoB, MPUCYTCTBYHOLULME B BOAHbIX pacTBOpax HEOPraHUYecKux
BELLECTB;

* MPUMEHSATb OCHOBHbIE OMepaunmn MbICANTENbHOW AEATENBHOCTW - aHain3 U CUHTES,
cpaBHeHue, 0606LLEHNE, CUCTEMATU3ALNIO, BbIIBNEHNE MPUUYNHHO-CNEACTBEHHbIX
CBSI3€i - AN N3YUYEHMS CBOWCTB BELLECTB M XMMWUYECKMUX peaKumnii, eCTECTBEHHO-
Hay4yHble MeTOAbl MNO3HaHWA - HabnwpgeTe, W3MepeHUe, MOAeNMpPOBaHue,
3KCMepuMeHT (peanbHblli U MbICIEHHbIN).

TEMATNWYECKOE NJ1AHNPOBAHWE

9 K/TACC
KonnuecTtBo 4yacos SNEeKTPOHHbIEe

HanmeHoBaHuMe

Ne n (undhpoBble)
asfeNloB N Tem

n/n pasg Bcero KOHTpO/ibHbIE p6aKTV|qu|<me 06pa30BaTENbHbIE
nporpamMmmbil
porp paboThbl paboThbl pecypebI

Pasgen 1.BewecTtBo n xXumMmmnyeckumne peakumm

[MoBTOpEHUE U

yrny6neHune 3HaHui Bubnnoteka LLOK

11 OCHOBHbIX pa3/fenos > 1 https://rn.edsoo.ru/7f41a636

Kypca 8 Knacca

OCHOBHbIe

3aKOHOMEpPHOCTH Bubnnoteka LLOK

12 XUMUNYECKUX 4 https://rn.edsoo.ru/7f41a636

peakumii
ANeKTPoNUTNYECKaN

fuccoumayms. bubnunoteka LJOK
1.3 Xumunyeckue 8 1 1 https://in.edsoo.ru/7f41a636

peakLUuu B
pacTBopax

WToro no pasgeny 17


https://rn.edsoo.ru/7f41a636
https://rn.edsoo.ru/7f41a636
https://in.edsoo.ru/7f41%d0%b0636

rpynnbl. ["aforexsbl
Obwas
XapaKTepucTuKa
XUMNYECKNX 5
anemeHToB VTA-
rpynnel. Cepa 1 eé
COeANHEHMS
Ob6uwasn
XapaKTepucTuKa
XUMUYECKNX
2.3 anemeHToB VA- 7
rpynnbl. A3oT,
(hocpop n nx
COeANHeHns
O6was
XapakTepucTuka
XUMNYECKNX
2.4 anemeHToB TVA- 8
rpynnbl. Yrnepoa v
KPEMHUI 1 UX
COefMHEeHNS

2.2

WToro no pasgeny 25

Pa3gen 3.MeTansibl N UX CoefUHEHUSA

31 O6uyme cBoicTBa 4
MeTans108
BaxHeinLume
3.2 MeTaNbl N NX 16
COefNHeHns
WToro no pasgeny 20

Pasgen 4. XnMunsa v okpyxxatoLasa cpega

BelectBa 1
4.1 MaTepPUanbl B XXN3HU 3
YesioBeka
WToro no pasgeny 3
Pe3epBHOe Bpems 3

OBLWEE KOJIMYECTBO
YACOB IO 68
NMPOrPAMME

bnbnmoteka LIOK
https://rn.edsoo.ni/7f41a636

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

Bubnuoteka LLOK
https://rn.edsoo.nl/7f41a636

Bubnuoteka LLOK
https://rn.edsoo.nl/7f41a636

Bnbnunoteka LLOK
httr>s://m.edsoo.ru/7f41a636

bnbnuoteka LLOK
https://rn.edsoo0.ni/7f41a636

bubnuoteka LJOK
https://in.edso00.ni/7f41a636


https://rn.edsoo.ni/7f41a636
https://m.edsoo.ru/7f41
https://rn.edsoo.nl/7f41a636
https://rn.edsoo.nl/7f41
https://rn.edsoo.ni/7f41%d0%b0636
https://in.edsoo.ni/7f41a636

NOYPOYHOE MNJTAHNPOBAHWE

9 K/TACC
|

H

Tema ypoka

MeproanYeCcKnin 3aKOH.
Mepunogmnyeckas cucrtema
XMMWNYeCcKnx snemeHTtos /.
. MeHpeneeBa

3aKOHOMepHOCTU B
N3MEHEHUN CBOWCTB
XUMUNYECKUX 3N1EMEHTOB
nepBbIX TPEX NEPUOLOB

Knaccugpukauns un
HOMeHK/aTypa
HeopraHMyecKunx BeLLecTB

Buabl XMMnyeckol cBA3N 1
TUMbI KPUCTa/IINYECKUX
PeLleToK

KoHTponbHas paboTa Nel

no Teme «OBTOpPEHME U
yrny6neHve 3HaHWiA
OCHOBHbIX pa3zenos Kypca 8
Knacca»

Knaccudukaums
XUMMUYECKNX peakuuid no
Pa3fIMYHbIM MpU3HaKam

MoHATME 0 CKOpPOCTK
XMMUYECKON peakumun.
MMOHATNE O FOMOreHHBIX U
reTeporeHHbIX peakumsax

IMoHATNE O XMMNYECKOM
paBHOBeCUUN. PaKTOPbI,
BNINAIOLLINE HA CKOPOCTb
XUMWYECKOW peakLmmn v
MOSIOXKEHME XMMNYECKOro
paBHOBecuA

Konn4yecTtBo 4acos

B

O = @ O

MpakT
KoHTpo  wnueckun JfaTa
NbHble e N3y4eHnA
pa6oTbl  paboT

bl

05.09.23

07.09.23

12.09.23

ONEKTPOHHbLIE

Unposble
obpasoBaTefibHble

pecypchbl

Bubnmoteka LIOK
https://rn.edsoo.ru/00adb5
%

bubnmnoteka LLOK
httos://m. edsoo.ru/00adh6

b6

bubnnoteka LLOK
https://rn.edsoo.ru/00adb7

e2

Buénuoteka LLOK
https://rn.edsoo.ru/O0adbac
6

Bubnnoteka LLOK
httns://m.edsoo.ru/00adbc
BO

Bubnunoteka LIOK
httos://m.edsoo.ru/00adbe

9a

bnbnnoteka LLOK
httos://m. edsoo.ru/00adc2

8c


https://rn.edsoo.ru/00adb5
https://rn.edsoo.ru/00adb7
https://rn.edsoo.ru/OOadbac

10

13

14

15

16

17

18

19

20

OKuCnTeNbHO-
BOCCTaHOBUTE/bHbIE
peakuum

Teopus 3NeKTPONNTUYECKON
anccoumaunn. CunbHble 1
cnabble 3NeKTPOUTHI

VoHHbIe ypaBHEHNS
peakuuii

XUMUYECKME CBOWCTBA
KMCNOT 1 OCHOBaHWin B
cBeTe npeacTaBneHWin 06
3NEKTPONNTUYECKON
anccoumaymm
XnMnyeckune CBONCTBa
COnei B cBeTe
npeacTaBneHnii 06
3NEKTPONUTMNYECKON
anccoumaumm

MoHATKE O rmaponunse
coner

O606LeHVEe U
cucTeMaTtmsaumns 3HaHui

MpakTnyeckas pa6ota Ne 1
«PeLleHne
3KCnepuMeHTas b HbIX
3afayu»

KoHTponbHas pabota Ne2
no Teme
«INEeKTPOIUTMYECKaNA
amccoumaums. Xummyeckue
peakLummn B pacTBopax»
O6bLan xapakTepucTumka
rasnoreHoB. XvMuyeckune
CBOWCTBA Ha MpumMepe Xxnopa
Xnoposogopod. ConsHas
KUCoTa, XMMnyeckue
CBOWCTBa, NOJyYeHwe,
NpUMeHeHue

MpakTnyeckas pabota Ne 2

Bnbnmoteka LJOK
httDs://m. edsoo.ru/00adcad
e

bubnnoteka LJOK
httDs://m.edsoo.ru/00adcd
63

bubnnoteka LIOK
httDs://m.edsoo.ru/00add4
48

Bubnuoteka LIOK
httDs://m. edsoo.ru/00add5
ads

bubnnoteka LLOK
httDS://m. edsoo.ru/00add8
b2

bubnuoteka LJOK
httr)s://m.edsoo.ru/00add9
dd

bnbnnoteka LIOK
httDs://m.edsoo.ru/00addd
12

bubnunoteka LIOK
httDs://m.edsoo.ru/00addbf
a

buénnoteka LLOK
httDs://m. edsoo.ru/00addec
0

bubnmoteka LJOK
httr>s://m.edsoo.ru/00addfe

2

bubnnoteka LLOK
httDs://m.edsoo.ru/00ade 1
04

bubnmoteka LLOK



21

22

23

24

25

26

27

28

29

30

no teme «lonyyeHue
CONSAHON KWUCNOTHl,
N3y4yeHne eé CBOMCTB»

BbluncneHns no
YPaBHEHUAM XUMUYECKNX
peakLmil, ecnn OanH 13
peareHTOB [iaH B U30bITKe

Ob6was xapakTepmcTuka
anemeHTOB VIA-rpynnsl

AnnoTpornHble
MoaudurKaLmm cepbl.
HaxoxzeHune cepbl 1 eé
COeIVHEHWIA B NpMpose.
XuMuyeckmne cBoiicTBa
cepol

CepoBoaopo/,CTPOEHME,
(hm3nyeckne n XMmmnyeckune
CBOWCTBA

Okcunpapl cepbl. CepHas
Kncnota, pm3nyeckne un
XUMUYECKME CBOMCTBA,
npuMeHeHne

XNMUYECKne peakumu,
nexkauyue B OCHoBe
MPOMBbILLNEHHOrO cnocoba
MOSlyYeHNs CepHOM
KMUCNOTbl. XMMYECKOoe
3arpsisHEHNE OKPYXKatoLLei
cpenbl COeAMHEHUAMMN Cepbl

BbluncneHne maccoBom
[0/ BbIX04a NMPOAYKTa
peakLmu

O6Lan xapakTepucTmka
anemeHToB VA-rpynmnbl.
A30T, pacrnpocTpaHeHue B
npupoge, unsnyeckre n
XUMUYECKMe CBONCTBa
AMMMaK, ero uanyeckune u
XMMUYeCKMe CBOWCTBA,
Mosly4yeHne 1 NpUMeHeHmne

MpakTnyeckasa pabora Ne 3

https://rn.edsoo.nj/00ade3
48

Bubnmoteka LLOK

https://m.edsoo.ru/00ade4
88

Bnénnoteka LLOK
https:nT .edsoo.ra/00ade6
4a

Bubnnoteka LLOK
https://m.edsoo.ru/00ade6
4a

bubnmnoteka LJOK
https://rn.edsoo.ru/00ade8
02

Bubnuoteka LIOK
https://rn.edsoo.ru/00adea?2
8

BubnmoTteka LILOK
https://ni.edsoo.ru/00adec8
a

Bubnmoteka LJOK
https://rn.edsoo.ru/00adec8
a

buénmnoteka LLOK
https://rn.edsoo.ru/OOadeea
6

Bubnuoteka LLOK
https://rn.edsoo.ru/00adfo0
4

Bubnuoteka LIOK


https://rn.edsoo.nj/00ade3
https://m.edsoo.ru/00ade4
https://m
https://rn.edsoo.ru/00ade8
https://rn.edsoo.ru/00adea2
https://ni.edsoo.ru/00adec8
https://rn.edsoo.ru/00adec8
https://rn.edsoo.ru/OOadeea
https://rn.edsoo.ru/00adf00

31

32

33

34

35

36

37

38

39

40

no teme «lonyyeHne
ammmnaka, U3yyeHume ero
CBOWCTB»

A30THas KucnoTa, eé
(hm3nyeckmne N XMMmMyeckme
CBOWNCTBaA

cnonb3oBaHMe HUTPATOB U
CO/Me aMMOHUS B Ka4YecTBe
MUHepasnbHbIX YA0OPEHNIA.
XMMUYECKoe 3arpsisHeHne
OKpY>KatoLLen cpegpl
COeIMHEHNAMM a30Ta
®ocdop. Okeunpg ocgopa
(V) n thocthopHas KMCnoTa,
(hm3nYecKme n XMMU4yeckme
CBOWCTBa, NONy4YeHMe
cnonb3oBaHue hocgaTos B
KauyecTBe MUHepasbHbIX
YO0OPEHNIA. 3arps3HeHmne
NPMPOAHOIA cpeabl
(hocharamu

Yrnepof, pacnpoctpaHeHue
B MPUpOAe, (hn3nyeckune u
XUMUYECKME CBOICTBA
Okcugel yrnepoga, ux
(hM3NYECKME N XMMUYECKNE
CBOICTBA. JKOMOrNYecKue
npo6/ieMbl, CBA3AHHbIE C
okcugom yrnepoga (1V)

YT0o/bHaA KucnoTa n eé
conn

MpakTuyeckasa paborta Ne 4
no teme "llony4yeHne
YINeKnCoro rasa.
KauecTBeHHada peakLma Ha
Kap6oHaT-MOoH"
MepBOHaYa/IbHbIE NOHATUA
06 opraHMyecKux
BelllecTBax Kak o
COeANHeHUAX yrnepoaa
KpemHuii 1 ero coeguHeHns

httos://m.edsoo.ru/00adfl 8
0

bubnmnoteka LLOK
httDs://m.edsoo.ru/00adf30

6

bubnnoteka LJOK
httos.V/m.edsoo.ru/00adf51
8

bnbnunoteka LLOK
https://ni.edsoo.ni/00adf68

a

bubnuoteka LJOK
https://m.edsoo.ru/00adfc2

0

BubnuoTteka LJOK
httos://m.edsoo.ru/00adfd9 j

c

bubnunoteka LLOK
https://rn.edsoo.ru/OOadfeb

e

bubnuoteka LLOK i
https://rn.edsoo.ru/00ae00

6¢C

bnbnnoteka LIOK
https://rn.edsoo.ru/00ae02 1

Bubnuoteka LLOK
https://rn.edsoo.ru/00ae05 |

4e |

onbnmnoteka LJOK


https://ni.edsoo.ni/00adf68
https://m.edsoo.ru/00adfc2
https://rn.edsoo.ru/OOadfeb
https://rn.edsoo.ru/00ae00
https://rn.edsoo.ru/00ae02
https://rn.edsoo.ru/00ae05
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42

43

44

45

46

47

48

49

MpakTnyeckan paboTa Ne 5.

PellieHne
3KCNepUMEHTa/IbHbIX 3aa4
no Teme «BaxHeliLne
HeMeTa bl U UX
COEIMHEHUSA»

KoHTposnbHasa paboTa Ne3
no Teme «BaxHeinLume
HeMeTaN/bl N UX
COEIMHEHMSI»

O6LLas xapakTepucTmnka
XUMWYECKMX 3/1EMEHTOB —
MeTannos. MeTtannnyeckas
CBA3b U MeTaINYecKas

KpUCTaNINyecKas peLLéTka.

dur3nyecKune CBOMCTBA
METas/10B

XMMUnYeCcKme CBOMCTBA
MeTa/1/10B.
ANEKTPOXMMUYECKUNIA paj,
Hanps>KeHWin MeTanoB

O6wme cnocobbl
NonyyYeHNs MeTa/IoB.
Cnnasbl. BbluncneHuns no
YPaBHEHUAM XNUMUYECKNX
peakLUuia, eciv OMH U3
peareHTOB COAEPXUT
npumMecu

MoHATE 0 KOPPO3WK
MeTaNoB

LLlenoyHble MeTaNbl

OKcuabl ¥ rMapoKCUab|
HaTPYS 1 Kans

LLlenoyHo3eme bHbIE
MeTaN/bl - KasbLWii 1
MarHui

httDs://m.edsoo0.ru/00ae08
Oa

buonnoteka LJOK
httos://m.edsoo.ru/00aeObf
2

buonnoteka LIOK
httos://m.edsoo.ru/00ae0el
8

bubnunoteka LJOK
https://rn.edsoo.ru/00ael0
3e

bubnunoteka LJOK
httDs://m.edsoo.ru/00ael 1
56

bubnmnoteka LLOK
httDs://m.edsoo.ru/00ael 1
56

bubnmnoteka LLOK
httDs://m.edsoo.ru/00ael2
78

bubnuoteka LLOK
httDs://m.edsoo.ru/00ae 14
b2

bubnmoteka LLOK

httDs://m.edsoo.ru/00ae 14
b2

bubnmoteka LLOK
https://rn.edsoo.ru/00ael5e
8


https://rn.edsoo.ru/00ael0
https://rn.edsoo.ru/00ael5e
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51

52

53

54

55

56

57

58

59

60

61

62

BaXxHeliLLNe coeanHeHUs
KanbLus

0606LLeHNe 1
cucTemaTum3aumsa 3HaHui

JKECTKOCTb BOAbI U
Cnocoobbl eé ycTpaHeHns

MpakTnyeckas pabota Ne 6
no Teme ")XECTKOCTb BOAbI
N MeTo/bl €€ ycTpaHeHma"

ANOMUHUIA

AM{oTepHble CBOMCTBA
oKcmAaa u rmapokcmaa

>Xeneso

OKecuAbl, rMapPoKcnabl 1
conv xenesa (M) nxenesa
(1r)

0O606L1eHME 1
cucTemMaTm3auma 3HaHUI

MpakTnyeckas pabota Ne 7.
PelueHune
3KCNepMMeHTaNbHbIX 3a4a4
no Teme «BaxHeliLne
MeTa//bl N X COEANHEHUS»

BbluncneHns no
YPaBHEHNAM XUMUYECKUX
peakuuii, ecnv OauH n3
peareHTOB AjaH B N30bITKe
NN COAEPXUT MPUMECH.
BbluncneHnsa maccoBoii
[0/ BbIX0OAa NPOAYKTa
peakuuu

O606LLeHNE 1
cucTematmsauma 3HaHuUM

KoHTposibHas pabota Ned
rno Teme «BaxHenLune

bubnuoteka LLOK
httos://m.edsoo.ru/00ael5e
8

bubnnoteka LLOK
httos://m.edsoo.ru/00ael 8
86

Bubnuoteka LLOK
https://m.edsoo.ru/00aelae
8

bubnmoteka LIOK
https://m.edsoo.ru/00ae 1c6
4

Bubnnoteka LLOK
https://rn.edsoo.ru/00aelc6

4

Bubnumoteka LLOK
https://rn.edsoo.ru/O0aeld
86

Bubnnoteka LLOK
httDS://m.edsoo.ru/00ae35e
6

bubnunoteka LLOK
https://rn.edsoo.ru/00ae3de
8

Bubnuoteka LLOK
httDs://m.edsoo.ru/00ae 17
50


https://m
https://m
https://rn.edsoo.ru/00aelc6
https://rn.edsoo.ru/OOaeld
https://rn.edsoo.ru/00ae3de

MeTasl/ibl U X COEAUHEHUA»

BellecTBa n matepuansi B Bubnuoteka LIOK

63 MOBCEAHEBHOM XU3HU 1 httDs://m.edsoo.ru/00ae3f5
yenoBeka 0

64 XNMMYECKOe 3arpsisHeHune 1 bubnmoteka LIOK
0pr>|<ar0u.|,el7| cpeapl :(’;tDs.//m.edsoo.ru/Oan42

Po/lb XMWY B peLLEeH Bubnnoteka LIOK

65 )
3KOMOrNUYECKNX r|p06ne|v| 1 :;tDs.//m.edsoo.ru/Oan42
bnbnnoteka LLOK
ViToroBas KOHTpO/bHas
66 1 1 httDs://m.edsoo.ru/00ae0d
paboTa
0:]
PesepBHbIii YpOK. bubnuoteka LLOK
67 0O606ueHNE 1 1 bttps://m.edsoo.ru/00adb3
cucTemaTum3alns 3HaHWi 3¢
Pe3epBHbIli YpOK. bubnnoteka LOK
68 O606LieHne 1 1 httDs://m.edsoo.ru/00ad9c
cucTemaTusaumns 3HaHUM b2
OBLWEE KOMMMYECTBO 6 4 .
YACOB MO NPOIrPAMME 8

YYEBHO-METOANYECKOE OBECITEHEHVME OBPA3OBATEJIbHOIO

NMPOLECCA
OBA3ATEJIbHbIE YHEBHbLIE MATEPVAJIbI ANTA YHEHUKA

YuyebHuk O C. MabpuensH, «Xumus» 9 knacc, M. «poda», 2013 roga.
Pabouas TeTpagb O.C. MabpuensiH; A.B. Awykosa, «Xumusa» 9 knacc, M. poda, 2013 rog.

METOANYECKWNE MATEPVAJbI ANA YUUNTENA
YuebHuk O.C. MabpuensiH, «Xumusa» 9 knacc, M. «poda», 2013 roga.

MabpuensaH O.C., MeToamnuyeckoe nocobue anga yuntena. Xumna 8-9 knacc. - M.: Apocga, 2008.
MabpuensaH O.C., OctpoymoB W.I'. Xumusa. 9 knacc: HactonbHas KHurayuntens. - M.: podga, 2008.
N.B. Komucaposa, W.I', MpucarnHa «KOHTPOJIbHble N NPOBEPOYHbIe paboTbl N0 XUMUK 9 KNace», M., «IK3aMeH»,

2007r.

UNPPOBBLIE OBPA3OBATEJIbHbIE PECYPCbI 1 PECYPCbI CETU
NMHTEPHET

BeeanTe gaHHblE
http://www.chemnet.ru lNazeta «XnmMusa» 1 canTt Ana yuntensa «d ngy Ha ypok XMmums»

http://him.lseptember.ru EgnHaa konnekuua LIOP: MpeameTHas KoNnekumsa «XumMusi»
http://school-collection.edu.ru/collection/chemistry EcTeCTBEHHO-Hay4Hbl€ 3KCMNEPUMEHTbI: XUMUA.

Konnekuusi Poccuiickoro o6u,eo6pasoBaTesibHOro noprana


http://www.chemnet.ru
http://him.lseptember.ru
http://school-collection.edu.ru/collection/chemistry

