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MOACHUTEJIbHAA 3ANMUCKA

MporpamMMa MO XMMUW Ha YpPOBHE OCHOBHOro obuero obpasoBaHWs COCTaB/EHa Ha
ocHoBe TpeboBaHMIM K pe3yibTaTaM OCBOEHMS OCHOBHOW obBpa3oBaTesibHOW MPOrpaMmbl
OCHOBHOro obuiero obpaszoBaHusa, npencrtaBneHHbix B ®PFOC OO0, a TakKe Ha OCHOBe
denepanbHon paboyen nporpaMmbl BOCMUTAHUA U C YH4ETOM KOHLenuuMu npenofaBaHus
y4yebHoro npeometa «XmMusa» B obpa3oBaTesibHbIX OpraHm3aumsax Poccuinckon
depnepauunn.

MporpamMma no xMMunm OaéT npencraBsieHne 0 uensax, obuwen cTtpaterun obyyeHus,
BOCMUTaHUA 1 pa3BuTma obyyvatowmxcsa cpeacteamm y4ebHoro npegmeTa, ycTaHaBAMBaeT
obs3aTenbHOEe npenoMeTHOe coAep)XaHue, npenycMaTpuMBaeT pacnpenesieHne ero nmno
KJlaccaM U CTPYKTYypuUpOBaHME MO pa3fesiaM 1M TEMaM MPOorpamMMbl Mo XMMuUKW, onpeagensieTt
KOJIMYECTBEHHbIE W Ka4YeCTBEHHble XapaKTEPUCTUKN COAEPXaHUA, PEKOMEHOYEMYIO
nocsefoBaTeNbHOCTb U3YHEHUSA XUMUK C YHETOM MEXMNPEAMETHLIX N BHYTPUNPEeaMEeTHbIX
CcBs3el, JOorMku y4ebHOro npouecca, BO3pPaCTHbIX ocobeHHocTenm obyvatowmxcs,
onpegensieT BO3MOXHOCTW nNpegmeTa Afaa peanmsaumm TpeboBaHUM K pe3ynbTaTaM
OCBOEHNSA OCHOBHOW o06pa3oBaTeNbHOW MpPOrpaMMbl Ha YPOBHE OCHOBHOro obuiero
obpa3oBaHuA, a Takxe TpeboBaHUN K pe3dyabTaTaM 0by4YeHUss XMMUM Ha YPOBHE uLenen
N3y4yeHUs npegMeTa W OCHOBHbIX BUAOB Yy4ebHO-MO3HaBaTE/NIbHON OEATESIbHOCTU
oby4atouierocs no ocBoeHuto y4ebHoro cogep>xaHus.

3HaHMEe XUMUN CIY>XKUT OCHOBOW ANs (hOPMUPOBaAHMA MUPOBO33peHNs obydatolerocs,
ero npeacTtaBi€HUMA O MaTepuasbHOM eaMHCTBE MUpPa, BaXKHYKW poJsib  UrpatoT
hopMupyembie XMMUEN NMpencTaBeHNs 0 B3aMMONPEBPALLEHUAX SHEPrUM 1 06 3BonoLUN
BeWecTB B Npupoae, 0 NyTax peweHus rnobanbHbix npobseM yCcTOMYMBOro pasBuUTUSA
yesloBeyecTBa — CbIPbEBON, SIHEPreTNYECKOn, NULLEBON N 3KoJornyeckom besonacHocTw,
npobaem 30paBooOXpaHEHUS.

N3ydeHne xmmumm:

crnocobcTByeT peanm3aunm BO3MOXXHOCTEW [ONsi CaMopa3BuUTUS N hopMUPOBaHUSA
KYJIbTYpPbl JINYHOCTN, €€ obLwen n PyHKLMOHANbHON FrPaMOTHOCTU;

BHOCUT BKAag B (OPMUPOBaAHME MbIWIEHMA W TBOPYECKUX crnocobHocTen
obyyvatowmxcs, HaBbIKOB nx CaMOCTOSATENbLHON yyebHon DEeATeNIbHOCTN,
3KCNepuUMEeHTaIbHbIX N NCCNenoBaTeNbCKUX YMEHUN, HEOBXOANUMbIX Kak B MOBCEOHEBHOMN
YKN3HW, TaK N B NMPOQECCNOHAIbHON AeATENIbHOCTW;

3HAaKOMUT CO CNeundnKon Hay4HOro MbIWIEeHUS, 3aKiadblBaeT OCHOBblI L€NOCTHOIO
B3rns4a Ha €OMHCTBO Npupoabl W YesloBeKa, SBJSETCA OTBETCTBEHHLIM 3TanomM B
hopMMpoOBaHNUN eCTEeCTBEHHO-HAay4YHOW rPaMOTHOCTW 0By4atroLnXCs;

cnocobcTByeT (HOPMMPOBAHUIO LLIEHHOCTHOrO OTHOLUEHNA K eCTeCTBEeHHO-Hay4YHbIM
3HaHMAM, K Npupoae, K 4esoBeKy, BHOCUT CBOW BKJag B 3KoJsiormyeckoe obpasoBaHue
obyyatowmxcs.

[OaHHble HanpaBneHMa B  obyvyeHun xummm  obecneymBaloTca  cneuundukon
coaep>XaHusa y4yebHoro npeamMeTa, KOTOPLIA SABAAETCA Nefarornyeckyn aganTUpPOBaHHbLIM
oTpakeHneMm 6a30BON HayKu XMMUN Ha onpenesnéHHoM 3Tane eé pa3BuTus.

KypcC XuMum Ha ypoBHE OCHOBHOro obuero obpasoBaHnsa OPUEHTUPOBAH Ha OCBOEHME
oby4varowMMnca cuctemMbl MNepBOHaYasibHbIX MOHATUA XUMUW, OCHOB HEOPraHMYecKomn
XUMUN N HEKOTOPLIX OTAENbHbIX 3HAYNMbIX MOHATUIN OPraHNYEeCKON XUMUN.

CTpykTypa cogep)XaHua nmporpamMmbl MO XUMUU ChopMMpoBaHa Ha OCHOBE
CUCTEMHOro nogxona K eé mayyeHuto. Cooep>xaHme CKaanblBaeTCA N3 CUCTEMbI MOHATUN
0 XMMWYECKOM 3/IEMEHTE U BELWeCTBE U CUCTEMbI MOHATUIA O XMMUYecKon peakuyuun. Obe
3TN CUCTEMbI CTPYKTYPHO OpraHmM3oBaHbl MO MPUHLUUMY MNOC/AeA0BaTEeNbHOr0 pPa3BUTUSA
3HAHW Ha OCHOBE TeopeTUYeCcKux npeacTaBieHUN pa3HOro ypoBHS:

- aTOMHO-MOJIEKYJIIPHOI0 YYEHUS Kak OCHOBbI BCEro eCTeCTBO3HaHUS;

- Mepunogunydeckoro 3akoHa [. . MeHgeneeBa Kak OCHOBHOIMO 3aKOHa XMMUWU;

- YYEHNA 0 CTPOEHUN aTOMa U XUMUYECKOWN CBA3MW;

- NpeacTaBieHnn 06 3N1eKTPONUTNYECKON AMCCOoUMaLNmM BELLECTB B pacTBOpax.

TeopeTnyeckne 3HaHUA pacCMaTPUBAOTCA Ha OCHOBE SMMUPUYECKN MOJTYYEHHbIX W
OCMbIC/IEHHbIX (PaKTOB, pa3BMBAlOTCS MOCAeAOBaTe/lbHO OT OAHOM0 YPOBHS K OpPYyromy,
BbIMOMHAA  QYHKUUM 0OBACHEHMS N MPOrHO3MPOBAHUA CBOWCTB, CTPOEHUS U
BO3MOXXHOCTEN MPaKTUYECKOro MPUMEHEHMNS U NOJIyYEHUS N3yYaeMbIX BELLECTB.

OcBOeHMe nporpaMmbl MO XUMUU CriocobcTByeT (OPMUPOBAHUIO MPeacTaBJ/IEHUS O
XNMNYECKON COCTaBSOWEN HAay4YHOW KapTWMHbI MUpa B JIOTMKe €€ CUCTEMHOW MpPuUpoabl,



LLeHHOCTHOIr0 OTHOLWUEHUS K HAay4YHOMY 3HaHWIO U MeTohaM MNo3HaHusA B Hayke. M3yvyeHune
XUMUN MPOUCXOAUT C MPUBJIEYEHNEM 3HAHUIMA U3 paHee U3yYeHHbIX y4ebHbIX NpeaMeToB:
«OKpy>xXaowmnn Mnp», «bnonorusa. 5—7 knaccol» N «®PU3nkKa. 7 KNaccr.

Mpy N3yY4eHUN XMMUK NPONUCXOONT POPMUPOBAHNE 3HAHUIN OCHOB XUMWUYECKOW HayKu
KakK obnacTn COBpeEMEHHOro ecTecTBO3HaHUSA, NPaKTUYeCKON AesATeNbHOCTU 4YesioBeKa U
KaK 0OHOro M3 KOMMOHEHTOB MUPOBOW Ky/bTypbl. 3af4a4va y4ebHoro npegmMeTta COCTOUT B
hopMMPOBaAHUN CUCTEMbI XUMUYECKNX 3HAHUN — Ba>KHENLWMX (PakToB, MOHATUN, 3aKOHOB
N TEOPETUYECKUX MOJIOXKEHWN, AOCTYMHbIX 0606LWEHNN MMPOBO33PEHYECKOro XapakTepa,
A3blka HayKu, B npuobweHnn K Hay4HbIM MeToAaM MO3HaHUSA Npu N3y4YeHUN BELLEeCTB U
XUMNYECKNX peakuun, B (HOPMUPOBAHUN N PasBUTUM MO3HABATESIbHbIX YMEHUN KN KX
npUMeHeHUn B Yy4ebHO-Mo3HaBaTeNbHOM UM y4ebHO-UCCNenoBaTENbLCKON AEeATENbHOCTH,
0CBOEHUKN NpaBua 6esonacHoro obpalleHns C BewecTBaMn B NOBCEAHEBHOW XXU3HN.

Mpn M3y4eHUN XMMUK Ha YPOBHE OCHOBHOro obuero obpa3oBaHUs Ba)KHOE 3HA4YeHUE
npuobpenn Takue Lenun, Kak:

- dhopmumpoBaHue WHTENNeKTYyaNlbHO pasBuTOMn JINYHOCTMN, roTOBOWN
camoobpa30oBaHmMio, COTPYOAHUYECTBY, CAMOCTOSATENIbHOMY MPUHATUIO PeLleHniA, CNoCobHO
afanTuUpoBaTbCs K BbICTPO MEHAWMMCS YCIOBUAM XKU3HW;

- HanpaBJIeHHOCTb 0Oy4YeHMA Ha cucTeMaTuveckoe npuoblieHne obyvaroWwMxca K
CaMOCTOSAATENIbHON MO3HaBaTeNbHOW OEeATEesIbHOCTW, Hay4YHbIM MeTodaM Mo3HaHus,
hopMUMpPYIOLWNM MOTUBALNIO U pa3BUTUE CNOCOBHOCTEN K XUMUNU;

- obecnevyeHmne ycnoBun, cnocobcTeyowmx npuobpeTeHntio obyvawWMMNCA OMbiTa
pa3Hoobpa3HOM [eATesNIbHOCTU, MO3HaHMA W CaMOMO3HaHWUA, KJOYEBbLIX HaBbIKOB
(KNHOYEBbLIX KOMMETEHLMN), UMELWMNX YHUBEpPCasibHOe 3HayeHue AN pas/IMYHbIX BUOOB
0eaATeslbHOCTW;

- thopmupoBaHme obuwen pyHKLMOHANBHON N eCTeCTBEHHO-Hay4YHOW FPaMOTHOCTW, B
TOM 4uUcne yMmeHun obbACHATb U OLEHMBATL SBJIEHUSA OKPYXXaloWero Mupa, UCMosb3ys
3HAHMA W OMbIT, MOJYYEHHbIE MPU W3YYEHUN XUMUW, MPUMEHATbL WX MPU peLleHnn
npobsem B NOBCEAHEBHON XXWU3HW N TPYLOBON OEATENIbHOCTW;

- (opmMmupoBaHne y oby4alOWMXCa TYMaHUCTUYECKMX OTHOLUEHUI, MOHMMaHNA
LEHHOCTM XUMWUYECKUX 3HaHWA Ona  BblpabOTKM 3KONOTMYeCcKM LenecoobpasHoro
noBeneHns B 6bITY U TPyOOBON AEATENLHOCTU B LIEJSISIX COXPAaHEHUS CBOEro 340PO0BbS U
OKpYy>KaloLlen NnpupoaHon cpenbl;

- pa3BuTME MOTMBauuMm K 0Oy4YeHuto, CNocobHOCTEN K CaMOKOHTPOJIIO W
CaMOBOCMUTAHNIO Ha OCHOBE YyCBOeHUs oblieyenoBevyecknx LLEHHOCTEW, FOTOBHOCTU K
0CO3HaHHOMY BbIbOpPY Mponna 1N HanpaBJIEHHOCTW AajibHeNWero oby4yeHus.

Obuiee 4YMCNO YacoB, OTBEAEHHbLIX AN M3YYEHUS XUMUN Ha YPOBHE OCHOBHOIO
obuwero obpasoBaHuMsA, cocTaBnAeT 136 4acoB: B 8 KJacce — 68 4acoB (2 Yaca B Hefenw), B
9 Knacce — 68 4acoB (2 Yaca B HeJento).
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COOEPXAHME OBYYEHUA

8 KJIACC

MepBOHa4YasibHbIe XMUMUYECKME MOHATUSA

MpeoMeT XMMUKU. POJsib XUMUN B XXKU3HU 4YesloBeKa. XMMUSA B CUCTeMe HayK. Tena u
BewecTBa. Pusnyeckmne CBONCTBaA BeLLECTB. ArperaTHoe CcoCTosiHMe BewlecTB. MNMoHATHME o
MeToOax Mo3HaHMsA B XMMUKU. YNCTble BewecTBa U cmecn. Cnocobbl pasgeneHns cMmecen.

ATOMbI K MOJIEKYbl. XUMUYecKue 3nemMeHTbl. CUMBOJIbI XUMUYECKUX 3SJIEMEHTOB.
MpocTble u C/I0XKHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYeHue.

Xnmmdeckaa ¢opmysia. BasleHTHOCTb aTOMOB XUMUYECKUX 3SN1eMEeHTOB. 3aKOH
MOCTOAHCTBA COCTaBa BewecTB. OTHocuTeNbHas aToMHasd Macca. OTHocuTesibHasd
MONeKynsapHasa Mmacca. MaccoBas 0O XUMUYECKOro 3/1eMeHTa B COeNHEHNN.

Konunyectso BeulecTBa. Monb. MonsipHas Macca. B3aumMocCBA3b KoJIM4eCTBa, MaccChl U
yucsaa CTPYKTYPHbIX eauHUL, BewecTBa. PacyéTbl No hopMysiaM XUMNYECKUX COeQUHEHWNA.

dun3nyeckne N XMMnUYeckme SBJIeHUA. XMMmMYeckasa peakumsa n eé npusHaku. 3akKoH
COXpPaHEHNs MacCbl BeWecTB. XUMUYECKUe ypaBHeHus. Krnaccnpumkaunms XuMmyYeckux
peakuuin (CoeaNHEeHNs, pa3fioXKeHns, 3ameLleHns, obmeHa).

XuMn4eCckui 3KCriepuUMeHT.

3HAKOMCTBO C XMMMYECKON Mocynon, npasuaamm paboTtel B nabopaTopun n npmémamm
obpaweHns c nabopaTopHbIM 060pyOOBaHMEM, M3Yy4YeHME W ONucCaHue U3In4YecKnx
cBONCTB 06pa3LoB HeOpraHMYeCKUx BeLlecTB, HabnwoaeHne dusnyecknx (nnaBaeHne
BOCKa, TasiHue snbfha, pacTupaHWe caxapa B CTYMKe, KUMNeHne N KOHAeHcauunsa BoAbl) U
XUMNYECKNX (FOpeHne cBedun, nMpokKaamBaHue MenHOW MPOBOJSIOKN, B3aUMOAENCTBME Mena
C KWUC/IOTOW) ABNEeHUN, HabnwogeHne M onNMcCaHMe MNPU3HAKOB MPOTEKAHUA XUMUYECKUX
peakuuin (pa3no)eHne caxapa, B3aMMOOENCTBME CEPHOW KUCNOTblI C xaopupom Bapwus,
pasnoxeHue ruapokcmga Megum (II) Npu  HarpesaHWW, B3auMOOENCTBUE XKese3a C
pacTtBopoM conm ™Meau (), um3ydyeHue cnocoboB pasgeneHus cmecen: C MOMOLLbIO
MarHuTa, (uabTpoBaHWe, BbiNapuBaHWe, AUCTUNNALMSA, XpomaTorpadusa, nposepeHue
04YMCTKM MOBapeHHOon conu, HabnwogeHne n onucaHwe pesysibTaTOB NPOBeLEeHUs OonbITa,
WNNIOCTPUPYIOLLLEr0o  3aKOH  COXpaHeHuUs  MacChbl, CO34aHuMe Moaenen  MoJsiekyn
(WapocTep)XHEeBbIX).

Ba)kHellwne npeacTtaBUTENIN HEOpPraHUYEeCKUX BeLLecTB

Bo3gyx — cMecb rasos. CocTaB Bo3Ayxa. Kucnopos — afieMeHT M NpoCcToe BeLLecTBo.
HaxoxpeHue kucnopofa B npupoge, usmHeckme M XUMUYECKUE CBOWCTBa (peakuum
ropeHus). Okcumabl. [lMpumeHeHue Kucnopopna. Cnocobbl nosyYyeHUs Kucaopoda B
nabopatopunm Un MpPoOMbIWNEHHOCTU. KpyroBopoT kKucnopoda B npupoge. O30H —
annoTponHaa Moaudunkauma Kmcaopoaa.

TennoBon 3PPeKT XMMUYECKON peakumn, TEPMOXUMMUYECKUE YpPaBHEHMUSA, 3K30- U
3HOOTepMUYeckKue peakuuu. TOMAUBO: Yrojb M MeTaH. 3arps3HeHue BO34yXa, ycuseHue
MapHUKOBOro 3dgekTa, paspyLeHne 030HOBOIro CJoS.

Booopon — 3neMeHT M MpocToe BewecTBo. HaxoxpeHve Bopopona B rnpupoje,
dhusnyeckne M xmMmHeckme CBOWCTBA, MpuUMeHeHue, cnocobbl nony4veHusa. KncnoTel u
cosn.

MonsipHbln 06bEM rasos. Pac4éTbl MO0 XMMUYECKUM YPaBHEHUAM.

dusnyeckne cBorcTBa BoAbl. Boaa kKak pacTBopuTesib. PacTBopbl. HacblWeHHbIEe u©
HeHacbILLeHHble pacTBoOpbl. PacTBOPMMOCTL BellecTB B Boae. MaccoBas L0151 BelleCTBa B
pacTBope. XvMu4yeckme CBOMNCTBa BoAbl. OCHOBaHUA. Ponb pacTBOpOB B mpupone M B
XU3HN YenoBeka. KpyroBopoT BOAblI B rnpupoae. 3arpsisHeHue npupoaHbix sod. OxpaHa un
O4YNCTKa NPUPOLHLIX BOL.

Knaccniumkauma HeopraHu4eckunx coenumHeHuin. Okcmabl. Knaccugumkaums OKCUOOB:
coneobpasylowime (OCHOBHble, KUC/OTHble, am@oTepHble) ©n Heconeobpasytouime.
HomeHknaTypa oKcnaoB. dU3MYECKNE U XUMUYECKNE CBOMCTBA OKCMAOB. [losydeHme
OKCMAO0B.

OcHoBaHuA. Knaccudukaumss OCHOBaHMA: LWENOYNM N HEepacTBOPUMbIE OCHOBaHWA.
HomeHknaTypa ocHoBaHUN. PU3MYECKME U XMMUYECKMEe CBONCTBa OCHOBaHWUN. MNony4veHue
OCHOBaHWN.

Kucnotel. Knaccndpumkaumsa Kucnot. HoMmeHKnaTypa Kucnot. dusmyeckne w
XNMNYEeCKMe CBOMCTBa KUCIOT. Pag akTuBHOCTM MeTannoB H. H. BekeTosa. lMonyyeHune
KUCNOT.



Conn. HomeHknaTtypa conen. dusnyeckne n xmMmmdyeckmne CBoncTBa conen. NonyyveHune
conen.

FeHeTn4eckasa CBA3b MeXAOy KjilacCaMn HeopraHU4YeCcKnx coegnHeHunn.

XuMn4eCckui 3KCriepuUMeHT.

Ka4yeCTBEHHOE onpefeneHne cogepxaHma Kucaopoga B BO3Ayxe, MoJsy4veHue,
cobupaHme, pacno3HaBaHWEe W  KN3y4YeHMe CBOWCTB  KUCopoda, HabnwoaeHue
B3aMMOLENCTBNA BeELLeCTB C KWUCJOPOAOM W YCNOBUSA BO3HMKHOBEHUSA W MpeKpalleHus
ropeHns (noxkapa), O3HakomjieHme c obpa3yaMnm OKCMAOB M OMUCaHME WX CBOWCTB,
nonyyeHmne, cobumpaHme, pacnosHaBaHWE W U3YyYEeHMEe CBOWCTB BoAoOpoda (FOpPeHUne),
B3auMoOencTeme Bojopoda C okcupoMm Megum (II) (BOSMOXHO  UCMOJIb30OBaHMe
BuoeomaTtepunanos), HabnwopgeHne o6pasuoB BewWeCTB  KOJNYECTBOM 1  MOJIb,
nccnepoBaHne ocobeHHOCTeN pacTBOPEHMSA BeLWEeCTB C Pas/INyHOM pPacTBOPMMOCTbLIO,
MPUroToBJIEHNE PacTBOPOB C ONpeaesEHHON MacCOBOW [0JIen pacTBOPEHHOrO BELLECTBa,
B3aMMOAENCTBME BOAbl C MeTa/laMu (HaTPUEM U KanbLMeM) (BOSMOXKHO MCMOJIb30BaHME
BMOoeomMaTepunanos), uccaenosaHme obpa3uoB HeOopraHW4YeCKMxX BewecTB pPas3NYHbIX
KnaccoB, HabnwgeHne W3MeHeHUs OKpacKM WHAWKATOPOB B pacTBOpax KWUCIOT W
Lesioyven, n3yvyeHme B3aMMOOeNCTBUSA okcmaa meaun (II) ¢ paCTBOPOM CEPHON KUCIOTHhI,
KWUCNOT C MeTaslslaMu, peakuuin HemTpanmsaunm, noslydyeHme HepacTBOPUMbIX OCHOBaHMUNA,
BbITECHEHME O4HOro MeTasula APYrMM U3 pacTBOpa COJIN, peLleHne 3KCnepuMeHTasIbHbIX
3ag4a4 no teMe «Ba)KHenwme Knaccbl HEOPraHMYEeCKNX CoeanHEeHNN».

Mepuoanyecknin 3akoH u [lMepuoauyeckas cucTemMa XUMUYECKUX snemeHToB . W.
MeHpeneeBa. CTpoeHne aToMoB. XMMMYecKas CBA3b. OKUCINTEJIbHO-BOCCTAaHOBUTE/IbHbIE
peaKuum

MepBble MOMbITKKU KAacCUUKaunum XUMUYECKUX 3/1eMeHTOB. [oHATMe o rpynnax
CXOOHbIX 3/IEMEHTOB (LLENI0OYHbIE U LLeNI0YHO3eMesIbHble MeTaslslbl, FasoreHbl, NHEPTHbIE
rasbl). D/IEMEHTbI, KOTOpble 0bpa3yloT aMpOoTEPHbIE OKCUAbLI U TMAPOKCUAbI.

Mepnoandeckuin 3akoH. lepuoanyveckas cCUCTEMa XMMUYECKMX 3nemeHToB M. W.
MeHpoeneesa. KopoTkonepuogHasa n aanHHonepunonHasa dopmbl Neprnognyeckon CUCTEMBI
XmMmmdecknx snemenToB [. N. MeHnpeneeBa. lNepuoabl 1 rpynnbl. PU3NYECKNA CMBbICI
nopsAKOBOro HoMepa, HOMepoB rnepuoLa M rpynnbl d1eMeHTa.

CtpoeHne atomoB. CocCcTaB aToOMHbIX gpep. W3oTonbl. 3nekTpoHbl. CTpoeHue
3NEKTPOHHbIX 060M104€K aTOMOB MNEPBbIX 20 XUMUYECKUX 3INEMEHTOB [lepnoamnyeckon
cuctembl . WN. MenpgeneeBa. XapaKTepuCTUKa XUMUYECKOro 3JieMeHTa Mo ero
nonoxxeHuto B Nepnoanydeckon cucteme . N. MeHpeneesa.

3aKOHOMEpPHOCTK n3MeHeHus pagunyca aToMOB XNMUNYECKNX 3/1EMEHTOB,
MeTann4eckKnx n HemeTaaIM4eCcKnx CBOMCTB MO rpyrnnam v nepuogam.

3HavyeHne Tllepuoamyeckoro 3akoHa u [llepnognyeckomn CUCTEMbI XUMUYECKUX
3/IEMEHTOB 019 Pa3BUTUS HayKN U NpakTuku. . . MeHgoeneeB — y4Y4€HbLIN U rpaKgaHuNH.

Xnmnyeckas CBS3b. KoBaneHTHas (nonapHas n HenonspHas) CBS3b.
DNEeKTPoOTPULATENBHOCTE XUMUYECKNX dN1eMeHTOB. OHHasa CBA3b.

CteneHb okucneHns. OKNCINTENIbHO-BOCCTAaHOBUTENIbHbIE peakuun. Tpoueccsl
OKUCNIEHNA N BOCCTAHOBNEHUA. OKUCANUTENN N BOCCTaHOBUTENN.

XuMn4eCcKkui 3KCriepuUMeHT.

n3ydeHue obpasuoB BelWweCTB MeTaI/IOB N HEMETasIJ10B, B3aUMOAENCTBME TMOpPoKCuaa
UMHKa C pacTBOpaMu KUCAOT U LWeNnoyen, nposefeHne OnbiTOB, WIOCTPUPYIOLLUX
npuMepbl OKNCSINTENIbHO-BOCCTAHOBUTENIbHbIX peakLUin (ropeHue, peakumn passioxXeHus,
coeiuHeHuns).

MexnpegmeTHble cBsA3N

Peanusauma MexnpegMeTHbIX CBA3enW MNpyv  U3yHYeHUM XxXuMum B 8  Kjacce
OCYLLECTBNAETCA Yepe3 UCMONb30BaHME KaK 06WMX eCTeCTBEHHO-Hay4YHbIX MOHATUN, TakK
N MOHATUN, HABASAIOLWMXCA CUCTEMHbIMW [NA OTAEesIbHbIX MNpPeaMeTOB eCTeCTBEHHO-
Hay4HOro umkna.

Ob6wme ecTeCcTBEHHO-HAaY4YHble MOHATUA: Hay4HbIA (DaKT, rMroTe3a, TEOPWUS, 3aKOH,
aHanu3, CcuHTe3, Khaccudukauns, nepuoanyvHoCTb, HabnwpeHne, 3SKCNEPUMEHT,
MoLenMpoBaHue, NsMepeHmne, Mmogesb, BJeHue.

dusnka: MaTepus, aToOM, 3EKTPOH, MPOTOH, HENTPOH, WOH, HYKAUA, W30TOMbl,
PaOMOaKTUBHOCTb, MOJIEKY/A, 3JJIeKTPUYECKMA  3apafd, BeLWEeCTBO, Teno, O0O0bém,
arperaTHoe COCTOSIHME BelwecTBa, ras, (pusn4yeckme BeNNYUHbI, eOUHUUbI U3MepeHus,
KOCMOC, NjaHeTbl, 38é34bl, ConHue.

Buonorunsa: dhoTocuHTE3, AbiXaHne, bnocdepa.



leorpagoumsa: aTmocdepa, rupgpocdepa, MUHepasbl, rOpHble MOpPoAbl, roJie3Hble
NCKoMaemble, TOMNJINBO, BOAHbIE pecypcChl.

9 KJIACC

BellecTBO U XMMMYecKas peaKkuusa

Mepuoandecknin 3akoH. [lepnogmyeckas CUCTEMaA XUMUYECKMX 3nemeHToB . W.
MeHpeneesa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTU B WU3MEHEHUM CBOMNCTB XMMUYECKUX
3/IEMEHTOB MepPBbIX TPEX NEPMOAO0B, Kaaud, KaabLna N X COeAUHEHUA B COOTBETCTBUMN C
MONOXXEeHNEM 31eMeHTOoB B lepnogmnyeckon cncteme n CTpOeHNEM Mx aToMOB.

CTpoeHue BewlecTBa: BUAbl XUMUYECKOW CBA3WN. TUMNbl KPUCTAJUINHECKUX PELUETOK,
3aBMCUMOCTb CBOWCTB BewecTBa OT TUNa KPUCTa/IMHECKOW PpewwéTkn un BuAaa
XUMNYECKOWN CBA3N.

Knaccudunkaumss n HoOMeHKNaTypa HeopraHU4Yeckmx BelwlecTB. XMMuU4eckme CBOMNCTBaA
BelecTB, OTHOCALWMXCA K pa3/iM4HbIM KjhaccaM HeopraHu4eckux CcoeauHeHun,
reHeTu4yecKas CBA3b HEOpPraHMYeCKUX BeLLeCcTB.

Knaccudumkauma XUMUYECKUX peakuuin Mo pasamMyHbiM MNpu3HakKam (N0 4YUCay u
COCTaBy Yy4YacCTBYWOLIMX B peakuun BewecTB, MO TemnaoBOoMYy 3(h@eKkTy, Mo U3MEeHEeHUto
CTENEHEeN OKWUCNEHNA XUMUYECKUX 3SNEMEHTOB, Mo o0b6paTMMOCTW, MO y4acTuko
KaTasmsaTopa). DK30- U SHAOTEPMUNYECKNE peaKL N, TEPMOXUMUYECKMNE YPaBHEHUS.

MoHATNE O CKOPOCTU XMMMYECKON peakuunun. NMoHAaTne o6 obpaTMbiXx N HeobpaTUMbIX
XNMNYECKNX peakumnsax. NMOHATME O FOMOreHHbIX N FeTeporeHHbIX peakuunsax. NMoHaTne o
KaTanuse. lMoHATUME O XMMWYECKOM paBHoBecuU. PakTopbl, BAMSAIOWME Ha CKOPOCTb
XUMUYECKON peaKkumn 1N NONOXKEHNE XUMNYECKOr0 paBHOBECKUS.

OKNCNNTESNIbHO-BOCCTAHOBUTE/IbHbLIE pPeaKLUUK, 3NEKTPOHHbIN BanaHC OKUCANTENbHO-
BOCCTaHOBUTEJSIbHOWN peakuun. CocTaBneHue yPaBHEHUI OKUCIINTESIbHO-
BOCCTAHOBMTENbHbIX peakunin C UCNOJIb30BaHUEM METOoAa 3NEKTPOHHOro H6anaHca.

Teopuss 3NEKTPOSINTUHECKON AuccouMnaunn. IDNEKTPOAUTbl U HEINIEeKTPOJSIUTHI.
KaTnoHbl, aHMOHbI. MexaHn3M gnccounaunm BewecTB C pas/IMYHbIMU BUAAMU XUMNYECKOWN
cBs3u. CteneHb gnccounauymn. CunbHble U cnabble 3N1EKTPONNTLI.

Peakuun noHHoOro obmeHa. YCNoBMSA NPOTEKaHMA peakuuii MOHHOro obmeHa, MoJsiHble
N COKpALLEHHbIE NOHHbLIE YpaBHEHUS peakuuin. CBONCTBA KWUCIOT, OCHOBAHWA N CONEn B
cBeTe npeacTaBsieHNn 06 31eKTPONTUHECKON anccounaunmn. KayecTBeHHble peakunm Ha
NOHbI. MOHATME O rMppoan3e conen.

XUMUYECKNI 5KCrEPUMEHT.

O3HaKOMJIEHME C MOoLeNAMU KPUCTaNNINYECKNUX PELLETOK HeopraHN4YeCKux BellecTB —
MeTaJI/ZIoOB N HeMeTannoB (rpacdmta M asmasa), CJOXKHbIX BeELecTB (XxJopupa HaTpus),
nccnepnoBaHme 3aBUCUMOCTU CKOPOCTU XMMUYECKON peakumn OT BO3AENCTBUA Pa3inYHbIX
hakKTopoB, uUCCAefoBaHME 3NeKTPONpPoOBOAHOCTM pPacTBOPOB BewecTB, npouecca
anccoumaumm KNCIOT, LWesloven u conen (BO3MOXKHO MCMNOoJIb30BaHNe BMAEO MaTepunanos),
npoBefeHME OMbITOB, WIIIOCTPUPYIOLMX MNPU3HAKWU MPOTEKaHUs peakuunlm WOHHOIo
obmeHa (obpa3oBaHme ocajka, BblaeneHne rasa, o6bpa3oBaHue BOAbl), OMbITOB,
WANIOCTPUPYIOWNX MNpPUMEpPbl  OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIX peakuun (ropeHue,
peakuunm passioKeHUs, coeanHeHuns), pacrno3HaBaHME HeopraHuW4Yeckunx BewecTB C
MOMOLLIbIO KaYeCTBEHHbIX PEaKLUUA Ha UOHbLI, PeLlEHNE IKCMepUMeHTaslbHbIX 3a4au.

HeMeTannbl U nx coeauHeHus

Obwasa xapakKTepucTuka ranoreHoB. OCOBEHHOCTU CTPOEHUSI aTOMOB, XapaKTEpPHbIE
cTeneHn okucseHuda. CtpoeHne n usnveckme CBOMNCTBaA MPOCTbIX BEWECTB — rasioreHos.
XnMmnyeckme CBONCTBa Ha NpuMepe xJiopa (B3auMoLeNncTBMe C MeTasislaMu, HEMEeTalaMu,
wenoydyammn). Xnoposogopod. ConsHas KWUCAO0Ta, XMMUYECKME CBOWCTBa, MOJyvYeHue,
npuMeHeHue. [lencTeBme xXJopa U XJ0poBOAOPOLa Ha OpraHuUsM 4esioBeka. BakHenwmne
XN0puabl 1 UX HaXOoXAEeHne B npupoae.

Obuias xapakTepucTuka 3semeHTOB VIA-rpynnbl. OcobeHHOCTM CTpPOeHUss aTOMOB,
XapaKTepHble cTeneHn okncneHnsa. CTpoeHne n gumsnyeckme CBOMCTBA MPOCTbIX BELLECTB
— Kucnopoga WM cepbl. ANNOTPONHbIE MOAUMPUKALUM KUCIOpOda U cepbl. XMMUYeckue
cBoncTBa cepbl. CepoBOAOPOA, CTPOEHME, PU3NYECKNe N XuMm4eckme ceomcTea. OKcmabl
cepbl Kak npencrtaBUTesIM KUCOTHbIX oKcunaoB. CepHas KUCOTa, (duUndeckme wu
XMMnyeckmne cBoncTBa (obuwme Kak npencrtaBuTeNs Kjaacca KUCAOT U cneundunyeckme).
XnMmmnyeckme peakumu, nexawme B OCHOBE MPOMbIWIEHHOr0 cnocoba nonyvyeHns cepHom
KUCnoTbl. NMpnMeHeHne cepHon KNcnoTbl. Conm CepHON KUCAOTbI, Ka4yeCTBEeHHasa peakuns
Ha cynbdaT-noH. HaxoxpeHue cepbl N €€ coeAuvHeHUNn B npupoae. XmMMuYeckoe



3arpsasHeHne  oKpyXkawuwen cpefbl COeAMHEHUAMU  cepbl  (KUCNOTHbIE  A0XKAMW,
3arpsa3HeHne Bo3ayxa U BOOOEMOB), cnocobbl ero NpenoTBpaLLEeHNS.

Obuias xapakTepucTuka 3snemeHToB VA-rpynnbl. OcobeHHOCTN CTPOeHUS aTOMOB,
XapaKTepHble CTENeHN OKUCeHMSA. A30T, pacnpocTpaHeHue B npupone, pmsnveckme u
XMMUYecKmne CBOWCTBa. KpyroBopoT a3oTa B npupone. AMMUaK, ero usnyeckue wu
XUMNYECKNEe CBOWCTBA, MOJlydeHMe n npumeHeHmne. Conm aMMOHUSA, UX PU3NYecKkmne u
XUMUYeCKne CBONCTBA, NpuMeHeHne. KayecTBeHHas peakuns Ha UOHbl aMMOHUA. A30THas
KUCnoTta, €& nosydyeHue, usnveckme m©n XuMnyeckme cBoncTea (obwme Kak
npencraBuTens Knacca KUCAOT U crneuundunyeckme). icnonb3oBaHMe HUTPATOB U COMEN
aMMOHUNS B Ka4yecTBe MUHepaJsibHbIX yO0OpeHnn. XuMnyeckoe sarpsas3HeHne oKpy xKatoLlen
cpenbl CoeguvHeHUsMU a30Ta (KUCNOTHble [0XKAOW, 3arpsasHeHne BoO3Ayxa, MOo4YBbl U
BoOoémoB). doccop, annoTponHbie Mmoandpukaumm docdopa, PUnNdYeckne n XmMMmmyeckmne
csonctBa. Okcupa docdopa (V) mn dochopHad KucaoTa, pusMYeckne m XuMmyeckue
CBOWCTBA, nosiyyeHune. Ucnonb3oBaHue poctaToB B Ka4yeCTBe MUHEpPasIbHbIX YO0OpeHNA.

Obulas xapakTepucTuka 3semMeHTOB IVA-rpynnbl. OcobeHHOCTU CTpPOeHUss aTOMOB,
XapaKTepHble cTeneHn OKWUCJIEHNSA. Yrnepoga, aNIoTponHble MoandunKaumu,
pacnpocTpaHeHne B npupoae, Guandyeckne mn XMMmMYecknme cBoOWCTBa. Apcopbuwns.
KpyrosopoT yrnepofa B npupone. OKcupabl yrnepona, ux uandeckme n XMMUYecKune
CBOWCTBa, OENCTBME Ha >XWBble OPraHM3Mbl, MOJlyHYeHNEe U NpuUMeHeHne. DKosornyeckme
npobnemsl, CBSI3aHHbIE C OKCMAOM yrnepoga (IV), runoTte3a raobanbHOro nortensieHus
KaMMaTa, MNapHUKOBbIN 3ddekT. YronbHas Kuciaota v eé conm, ux dusndeckne u
XNMUYeCKne CBONCTBa, NoJsiydeHne n npuMmeHeHue. KayecteeHHaa peakumsa Ha kapboHaT-
NOHbI. icnonb3oBaHne KapboHaToB B 6bITy, MeauumnHe, MPOMbILLUAEHHOCTN U CENbCKOM
X035aMCTBE.

MepBOHaYaNbHble MNOHATUS 06 OpraHNYecKuUx BeLEeCTBaX KaK O COeAUHEeHUsaX
yrnepona (MeTaH, 3TaH, 3TW/EH, aueTWIeH, 3TaHoJ, FJIMUEPUH, YKCYCHas KWUCOTa).
MpupodHble NCTOYHUKN YrneBonoponoB (Yrosb, NPUPOAHbLIA ra3, HedTb), NPOAYKTbI UX
nepepaboTkn (beH3MH), UX pPoJib B ObITY M MPOMbILLIIEHHOCTU. NMOHATHME 0 Brnonornyeckn
Ba)KHbIX BellecTBax: »XuUpax, benkax, yrneBofgax — M WX POJN B >XXU3HU YenoBeEKa.
MaTepnanbHOE €ONHCTBO OPraHNYeCKUX N HEOPraHMYEeCKUX CoeguHEHNA.

KpeMHnn, ero dusnyeckme n XMMUYECKUe CBOMNCTBA, MNOJIyYeHWE U MPUMEHEHNeE.
CoeaoviHeHnsa KpeMHus B npupoge. Obwme npeactasneHma ob okcnae kKpemHusa (IV) un
KpemMHueBon kucnote. CuamkaTbl, UX WUCNOJb30BaHMEe B ObiTy, B MPOMbILLIEHHOCTN.
Ba)kHenwme cTpouTesibHble  MaTepuabl: KepaMuka, CTeKno, uemeHT, 6eToH,
»xenesobeToH. [Mpobnembl 6€30MaCHOr0 MCMNOJSb30BaHMA CTPOUTESNIbHLIX MaTeEpPUasioB B
NOBCEAHEBHON XXN3HW.

XUMUYECKNI 5KCrEPUMEHT.

n3yyeHme o6pasuUoOB HeopraHW4YeCKMX BeELWLECTB, CBOWCTB COJISHON KWUCJIOThI,
NpoBeAeHNE KAYeCTBEHHbIX PeaKUMN Ha XJIOPUA-UOHbI N HabnwgeHne MNpPU3HAKOB UX
MPOTEKaHusA, OMNbITbl, OTPaXkatowme Puindeckme n XmMmMmmyeckmne CBONCTBa raJloreHoB U nx
coeMHEHNI (BO3MOXKHO MCMOJIb30BaHNE BUAEOMATEPMNAJIOB), 03HaKOMJIeHMe C obpa3uamum
xJaopwmnaos (ranoreHnanoB), O3HakoMJIeHNe C o6pa3|_|,aMV| cepbl ©n eé coeanHeHnamMmn
(BO3MOXXHO WCMOJIb30BaHWE BuAeoMaTepmanos), HabsioneHne npouecca obyrimBaHus
caxapa MoA OencTBMEM KOHLEHTPUPOBAHHOW CEPHOWM KUCAOTbl, U3YYEHUE XUMUYECKMX
CBOWCTB pa3baB/ieHHON CEPHON KWUC/OTbl, MNPOBEeAEHME KAYeCTBEHHOW peakuunm Ha
cynbgaT-uoH 1 HabnwgeHne npusHaka eé npoTekaHWusi, 03HaKoOMJIeHNe C PU3NYECKUMU
CBOMWCTBaMM a30Ta, docdopa wn uUX CoeaAUHEeHUN (BOSMOXHO WCMOJIb30BaHUE
BuaeomMaTepmanon), obpa3uamMu a30THbIX U (POCHOPHbLIX yAobpeHUN, nosyyeHue,
cobupaHumne, pacrno3HaBaHWE U M3y4YeHME CBOWCTB aMMMaKa, NMPOBeAEHNE Ka4YeCTBEHHbIX
peakuun Ha WMOH aMMOHUSA U ¢dochaT-MOH N U3yYeHMe MNPU3HAKOB MX MpoTeKaHus,
B3aMMOOENCTBNE KOHLEHTPUPOBAHHOM a30THOWM KWUCAOTbI C MeAblo (BO3SMOXXHO
NCMoOsib30BaHMEe BUAEOMaTEpPUanoB), MU3y4YeHME MoLeNen KPUCTaAINYECKUX pPeLléToK
anmMasa, rpaduTta, dynnepeHa, 03HaKOMJIEHME C MPOLECCOM apcopbumm pacTBOPEHHbLIX
BELWeCcTB aKTMBUPOBaHHbLIM YrJIEM U YCTPOWCTBOM MpOTMBOrasa, nosiydeHue, cobupaHue,
pacno3HaBaHMWEe W U3y4YeHMe CBOWCTB YrAeKUCsoro rasa, npoBefeHue Ka4veCTBEHHbIX
peakuumn Ha kKapboHaT U CUAMKAT-UOHbI W WU3YyYEeHUE TMPU3HAKOB WX MNpOTeKaHus,
O3HaKoMJieHne C npoaykumen CUNMKaTHOMN MPOMBbILLAIEHHOCTN, pelleHune
SKCMNepunMeHTaJIbHbIX 3a4a4 No TeMe «BakHenwmne HemeTanbl U UX coeanHeHu4a».



MeTannel 1 X coeauHEHUs

Obuias xapakKTepuUCTUKa XUMUYECKUX 3SNEMEHTOB — METaJIUIOB Ha OCHOBAHUM WX
nonoxeHma B lepunognyeckon cucTtemMe xXmMMUYeckmx snemeHtos [. WN. MeHgeneeBa u
CTpoeHna atomoB. CTpoeHue MeTannoB. MeTannmyeckasa CBSA3b W MeTasmyeckas
KpUcTanan4yeckasa peweéTka. INeKTPOXUMUYECKUN  psag Hanps>keHun  MeTasnsos.
dusnveckne n xXxMMmnyeckme CBomncTea meTassno. Obwme cnocobbl Nosy4YeHUs MeTasnsos.
MoHATME O KOPPO3MU MeTasIsIoB, OCHOBHble CMOCOOLI 3awWnTbl UX OT Koppo3uu. Cnnasbl
(CTanb, YyryH, AOpaJiOMUHNIA, BPOH3a) U NX MPUMEHEeHMe B BbITY N NMPOMbILIIEHHOCTW.

LLlenoyHble MeTannbl: NosoxeHne B Nepuoanyeckon cuctemMe XMMMYeCcKmnx 3J1eMeHTOB
O. WN. MeHpeneea, CTpoeHMEe MX aTOMOB, HaxoxheHue B npupope. dusnyeckue wu
XUMUYeCKne CBOMNCTBA (Ha npuMmepe HaTpusa n Kanms). OKcuabl N rMOpPoOKCUAbl HATPUS ”
Kanusa. NMpuMeHeHne LWeso4HbIX MeTaIJIOB U NX COeaNHEHUN.

LLleno4yHo3eMesibHble MeTasi/lbl MarHUm n Kanbuui: nosioxeHue B [lepunoanyveckomn
cucTeMe xmMmmyecknx snemeHToB [. . MeHpeneeBa, CTPOEHME X aTOMOB, HAX0OXAEHME B
npupoge. ®dusn4eckme un XMMUYECKME CBOMCTBA MarHua W Kajabuuga. BakHenwwne
CoeIMHEHNA Kalbuusa (OKCUA, TUAPOKCUA, Conn). MECTKOCTb BOAbl W Crocobbl eé
yCTpaHeHus.

AntoMnHUN: nono)xeHne B [llepnoOnveckon cUCTeMe XUMUYECKUX snemeHToB . W.
MeHpeneeBa, CTpPOeHME aToOMa, HaxoxgeHume B npupode. Pu3MHecKue M XUMUYecKmne
CBOMCTBa antoMnHUA. AMpOoTepHbIe CBOMCTBa OKCMAA U TMAPOKCMAA aJlOMUHNS.

Xeneszo: nonoxeHue B [lepnoanveckom cucTteMe XMMUYECKUX 3nemeHToB [O. W.
MeHpeneesa, CTpOeHME aToMa, HaxoxgeHume B npupode. dPusm4eckue n XMMUYeckmne
CcBOMNCTBa xenesa. Okcuabl, rMapokcuabl U conu xenesa (II) n xenesa (IlI), UX COCTas.,
CBOWCTBA U MOJlyYeHue.

XUMUYECKNI 3KCrIEPUMEHT.

O3HaKoMJsieHne ¢ obpa3yamm MeTasIoB M CMJIaBOB, UX (PU3NYECKUMKU CBOMCTBaAMMU,
n3y4yeHune pe3ynbTaToB Koppo3uun MeTasoB (BO3MO>XHO NCNoJsib30BaHMe
BMoeomMaTepmnanos), 0COBeHHOCTEN B3aMMOLENCTBUA OKCMAA KanbLMA U HATpUsa C BOOOW
(BO3MO>XHO MNCMNOJMIb30BaHME BuAeoMaTepuasnoB), UCCNefOoBaHNE CBOWCTB XXECTKOW BOAbI,
npouecca ropeHns >enesa B KNCaopone (BO3MOXXHO MCMOJIb30BaHME BUAEOMaTEPUANOoB),
MPU3HaKOB MPOTEKaHUA Ka4YeCTBEHHbIX peakuuin Ha WOHbI: MarHuUs, KaabLUns, aJtoOMUHKNSA,
UMHKa, »xenesza () u xenesza (1), megn (), HabnopgeHMe u oOnNMCaHMe MNpPOLLECCOB
OKpalUMBaHMA MJaMeHN MOHaMM HaTpus, Kaausa U KanbLuua (BO3MOXXHO WUCMOAb30OBaHUe
BUOoeomMaTepmnanos), uccaenosaHme amM@pOTepHbIX CBONCTB rUAPOKCMAA aJlOMUHUA U
rMOopoKcmaa LUWHKa, pelleHne 3KCMepuMeHTasbHbIX 3adady no Teme «BaxkHenwwue
MeTas/lbl U NX COeANHEHNSR».

XuMusa u oKpyxxalollas cpeaa

BewectBa v wMaTepuanbl B MOBCEAHEBHOW >KU3HM 4YenoBeka. be3onacHoe
NCMOJIb30BaHNE BELWECTB W XUMUYECKUX peakumin B ObiTy. [lepBas noMowb Mpw
XUMNYECKNX 0XKOorax n oTpaBJieHNAX.

XnMmyeckoe  3arpsaA3HeHMe  OKpyXXalowen cpelbl (npedenbHasa  [onycTumas
KOHUEeHTpauna BewecTs, gdanee — MOK). Poab XvMumM B peLIeHUN 3SKOJOrNYeCKnx
npobnem.

XUMNYECKNI SKCIIEPUMEHT:

n3ydyeHme obpa3uoB MaTepuanoB (CTEKNO, CMJaBbl MeTanoB, MNOJIMMEpPHbIE
MaTepuabl).

MexnpegmeTHble cBs3N

Peanusauma MexnpegMeTHbIX CBA3en MNpuv  U3YyHYeHUM XuMum B 9  Khacce
OCYLLECTBNAETCA Yepe3 UCMOoJb30BaHMe KakK 0bWnX eCTeCTBEHHO-HAYYHbIX MOHATUN, TakK
N MOHATUN, HABASAIOWMXCA CUCTEMHbIMW [NA OTAEesIbHbIX MNpPeaMeTOB eCTeCTBEHHO-
Hay4HOro umkna.

Obwme ecTeCcTBEHHO-Hay4YHble MOHATMA: Hay4HbIA (DaKT, rMroTe3a, 3aKOH, Teopus,
aHanu3, CcuHTe3, Khaccudpukauus, nepuoanyHoCTb, HabngeHne, 3SKCNEPUMEHT,
MOLeNMpoBaHMe, W3MepeHne, MoAesb, SBJIEHWE, MaPHUKOBbIN 3ddeKT, TexHonorus,
MaTepuabl.

dusnka: MaTepus, aToOM, 3EKTPOH, MPOTOH, HENTPOH, WOH, HYKAUA, W30TOMbl,
PaAN0aKTUBHOCTb, MOJIEKYJlA, 3JIEKTPUYECKUIN 3apsd, MNPOBOOHWUKW, MOSAYyNpPOBOAHUKN,
ON3NEKTPUKN, POTOIIEMEHT, BELLECTBO, TeNo, 06bEM, arperaTHoe COCTOSIHME BeLLecTBa,
ras, pacTBOp, pPaCTBOPMMOCTb, KpuUCTaJsindeckas pewwéTKka, Cnaasbl, Qusndyeckne
BEJINYMHbI, e GUHNLbI U3MEPEeHNs, KOCMNYeCcKoe NPOCTPaHCTBO, NiaHeThl, 38é3a4bl, CosHLe.



Buonorus: goTtocuHTE3, AblXxaHue, buochepa, aKoCMCTeEMa, MUHEpPabHblE yaobpeHus,
MUKPO3JIEMEHTbI, MaKpO3/1IeMEHTbI, MMTaTesibHblE BellecTBa.

Feorpacua: aTmocdepa, ruapocepa, MUHepasbl, FOpPHble MNOPOAbl, MOJIe3Hble
ncKonaemble, TONNBO, BOAHbIE pecypcChl.



MIAHUAPYEMBIE PE3YJIbTATbl OCBOEHWUSA MNPOrPAMMBI MO XWUMUMN HA YPOBHE
OCHOBHOI'O OBLLErO O6PA3OBAHUSA

JINYHOCTHBbLIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MNpOrpamMmbl OCHOBHOro obwero obpasoBaHus
gocturatoTca B xode obyyeHuas XxXuMumn B eduHCTBE Yy4ebHOM ©n BOCMUTaTeENbHOM
0esTeNlbHOCTU B COOTBETCTBUM C TPAAULMNOHHBIMU POCCUNCKUMU COLIMOKYJIbTYPHbIMU U
OYXOBHO-HPABCTBEHHbLIMWN LEHHOCTAMU, MPUHATBIMKU B 0bLLECTBE MpaBulaMn U HOpMaMu
noBedeHns U CcnocobCTBYOT MpoueccamM CaMOMo3HaHWA, CaMOpa3BUTUA U couMannsaumm
oby4atowmxcs.

JINYHOCTHbIE pe3ynbTaTbl OTPa)KalT NOTOBHOCTb 00y4YalLIMXCSH PYKOBOACTBOBATbLCS
CUCTEMOMN MO3UTUBHbBIX LLEHHOCTHbIX OPUEHTAUNN N paclUMPEHNE OMblTa AeATEeNIbHOCTU Ha
€é 0oCHOoBe, B TOM 4uC/le B 4YacCTu:

1) naTpMoTUYECKOro BOCNUTaHUA:

LLEHHOCTHOr0 OTHOLUEHMS K OTeYeCTBEHHOMY KYJNIbTYPHOMY, WCTOPUYECKOMY W
Hay4YHOMY Hac/eanto, MOHUMaHNA 3HAYeHUss XUMUYECKOW HayKW B >KWU3HW COBPEMEHHOrO0
obuwectBa, cnocobHoCTKM BnageTb [OOCTOBEPHOW  MHGPOpPMauMen O MepenoBblxX
OOCTVMXKEHNAX N OTKPbITUSAX MUPOBOWN M OTEYECTBEHHOW XMMWUW, 3aUHTEPECOBAHHOCTU B
Hay4HbIX 3HaHUAX 06 ycTponcTBe Mupa n obuiecTsa;

2) Fpa)XpaHCKoOro BOCMUTaHUS:

npeacTtasieHna 0 CcounalsibHbIX HOPMaX W MNpaBUaX MeXJINYHOCTHbIX OTHOLWEeHUn B
KONNEKTUBE, KOMMYHMWKATMBHOW  KOMMETEHTHOCTM B  OOLWECTBEHHO  MNOJIE3HON,
y4yebHounccnenoBaTeIbCKOW, TBOPYECKOM U OPYrux BUAax AeATeNbHOCTWU, FOTOBHOCTU K
pa3Hoobpa3HOM COBMECTHOW OesATesIbHOCTU MNPU BbIMOJHEHUN Yy4ebHbIX, MO3HaBaTEesIbHbIX
3a4au, BbIMOJTHEHUNN XNMNYeCKnNX SKCMNEepPUMEHTOB, co3fgaHnm y‘-IeGHbIX MPOEKTOB,
CTPEMJIEHUS K B3aMMOMOHMMaHWIO W B3auMMOMOMOLLM B Mpouecce 3Ton y4debHon
0eATesIbHOCTW, FOTOBHOCTWU OLIEHMBaTb CBOE MoBedeHne N NOCTYMKU CBOUX TOBapuLlen C
MoO3ULUN HPABCTBEHHbIX N MPAaBOBbIX HOPM C YYETOM OCO3HAHUSA MOCNEeACTBUA MOCTYMNKOB;

3) UEHHOCTN Hay4HOro rMo3HaHuS:

MWUPOBO33pEHYECKNE MNpeacTaB/eHNss O BelWecTBe U XUMUYECKOW peakuuu,
COOTBETCTBYHOLWME COBPEMEHHOMY YPOBHIO PAa3BUTUSA HAYKN M COCTaBASAOWME OCHOBY AN
MOHMMaHUA CYLWIHOCTWU Hay4YHOM KapTWHbl MWpa, npeacTaBneHuUss 06 OCHOBHbIX
3aKOHOMEPHOCTSAX pPa3BUTUSA MPUPOAbl, B3aMMOCBA3AX YesloBeKa C NMPMPOAHON Cpedon, o
POV XUMWUN B MO3HAHUN 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/iIbHble MOTUBbI, HAMNpaB/E€HHbIE Ha MOJIyYEeHWUE HOBbIX 3HAHUA MO XMMWUMW,
Heobxogumble gna obbsAcHeHUs HabnwgaembiX MPOLECCOB U SABMEHUN, MO3HABaTEe/IbHONM,
WHPOPMALMNOHHON U YNTATENIbCKOW KyJIbTYpbl, B TOM 4YUCJ/IEé HABbIKOB CaMOCTOATEJSIbHOWN
paboTbl C y4ebHbIMN TekCTaMW, CNPaBOYHOW NUTepaTypon, OOCTYMNHbIMU TEeXHUYECKUMU
cpencTBaMm MHGPOPMaLMOHHbLIX TEXHOIOMNI;

MHTepec K oby4eHUto N No3HaHMIO, Nt0bBO3HATENbHOCTb, FOTOBHOCTb M CMOCOBHOCTL K
caMmoobpa3oBaHUIO, MPOEKTHOM W WUCCNenoBaTesIbCKON AesATeNbHOCTU, K OCO3HAHHOMY
BbIOOpPY HanpaB/IEHHOCTU N YPOBHSA 06yYeHUs B AasibHENLLEM;

4) bopMUpPOBaHUA KYJIbTYpPbl 300POBbA:

OCO3HaHMEe LEHHOCTU >XWU3HW, OTBETCTBEHHOIrO OTHOLUEHUA K CBOEMY 340pPOBbIO,
YyCTaHOBKN Ha 340pO0BbIN 06pa3 >XM3HU, OCO3HaHME MOCNeACTBUA N HENPUATUE BpedHbIX
npuBbideKk  (yrnoTpebneHmsas  ankorons, HApPKOTUKOB, KypeHus), HeobxoammocTu
cobnogeHna npasun 6e3onacHOCTU Npu obpalleHnn ¢ XMMUYECKUMUN BeLecTBaMu B BbITy
N peasibHOW »XN3HW;

5) TPYAOBOro BOCMUTaHUA:

MHTEpeC K MNpakTU4YeckoMy Wu3y4yeHUo npodeccuin un Tpyda pas3/IM4HOro poaa,
yBaXKeHue K Tpyay W pe3ysnbTaTaM TpPyLoOBOW AeATeNbHOCTW, B TOM 4YUC/ie Ha OCHOBe
MPUMEHEHNSA NpPeaMeTHbIX 3HaHWA N0 XWMWUW, OCO3HaHHbLIA BbI6OP MHAUBUAYASILHOWN
TpaekTopun npono/»keHmns obpa3oBaHMA C  YY4ETOM JINMHOCTHbLIX WHTEpPEecoB U
CrnocobHOCTM K XUMUK, OOLLEeCTBEHHbIX WHTEpPecoB WU NoTpebHoCTen, ycneLwHomn
npoeccnoHaNbHON [eATeNbHOCTM U pPa3BUTUA HeobXOAUMbIX YMEHWUN, FOTOBHOCTb
afanTMpoBaTbCA B NpodeccmoHanbHON cpene;

6) 9KOJIOrMYeCcKoro BoCnuUTaHuA:

3KOJIOrMYeckn uenecoobpasHoe OTHOLWIEHME K Mpupoae KaK WUCTOYHUKY >XMU3HWU Ha
3emne, OCHOBE €€ CyLIEeCTBOBaHMS, MOHMMaHWe LEHHOCTW 3a0poBoro M 6e3omnacHoro
obpasa >KM3HW, OTBETCTBEHHOE OTHOWEHMEe K CcobCTBEHHOMY (U3NYECKOMY U
MCUXNYECKOMY 300pPOBblO, OCO3HaHWE LeHHOCTM cobnogeHnsa npasua 6esonacHoro



noseaeHus npu paboTe C BewecTBaMun, a TakXXe B CUTYaLMAX, YrpoXKaloWmMX 340P0BbI0 U
XKN3HW Nnoaen;

CrMocobHOCTN NPUMEHATb 3HAHWUSA, NOJIyYaeMble MPU N3YHEHUUN XUMUW, ONS pPeLleHnsd
3aa4, CBfI3aHHbIX C OKpyXXalowen TnpupoaHON Cpedon, QOaa MOBbILLWEHNA YPOBHS
3K0JIOTMYECKON KyJIbTYpbl, 0CO3HaHUA rnobasbHOro xapakTepa 3Konornyeckmx npobsem
N NyTEN UX peLleHns NocpeacTBOM METOL0B XMMUMK, SKOJIOMMYECKOr0 MblLUIEHNS, YMEHUS
PYKOBOACTBOBATLCA UM B MO3HaBaTEIbHOW, KOMMYHUKATUBHOW N COLUMANbLHOM NMPaKTUKe.

METAMPEOAMETHbBIE PE3YJIbTATDHI

B cocTaBe MeTanpeaMeTHbIX pe3y/ibTaTOB BbiAENAT 3Ha4YMMble Ans popMUpoBaHuUs
MNPOBO33peHnNa o0bLeHayYHble MOHATUA (3aKOH, Teopus, MNPUHUWN, TunoTe3a, GakT,
cucTeMa, Mpouecc, dKCMepMMeEHT W [pyroe.), KOTopble WUCMNOJb3YITCA B eCTeCTBEHHO-
Hay4YHbIX Yy4ebHbIX npeaMeTax W MNO3BONSIOT Ha OCHOBE 3HAHWW W3 3TUX MNPeaMeToB
dopmMumpoBaTb NpeAcTaBieHME O LEJIOCTHOW Hay4YHOW KapTUHE Mupa, U yHUBEpCaJibHble
y4yebHble OencTBust (Mo3HaBaTeslbHble, KOMMYHWKATMBHbIE, PErynaTUBHLIE), KOTOpblE
obecne4ynBaloT opMUpOBaHME TOTOBHOCTUM K CaMOCTOSATENbHOMY MMJIQHUPOBAHNIO U
OCYyLLECTBNIEHNIO Yy4ebHON OeATeNbHOCTN.

Mo3HaBaTeNbHble YHUBepcasibHble y4ebHble nencTBusA

BasoBble flornyeckue OencTBus:

YMEHUA WCNOJIb30BaTb MNPUEMbI JIOFMYECKOro MbIWIEHNUS MPXU OCBOEHUU 3HaHWN:
pacKkpbiBaTb CMbICST XUMWUYECKUX MOHATUA (BbIAENATb WX XapaKTepHble MpuU3HaKy,
yCTaHaB/IMBaTb B3aMMOCBA3b C APYrMMU MNOHATUAMMW), WUCMOJb30BaTb MOHATUA A4
06bACHEHNA oTAeNbHbIX (PaKTOB U SBAEHMNA, BbibMpaTb OCHOBaHUA W KpuUTepuu AN
Knaccuumkaumm XMMUYECKNX BEeLeCcTB W XUMUYECKUX peakuun, YyCTaHaB/aMBaTb
MPUYNHHO-CNEACTBEHHbIE CBA3N MeXay o06bekTaMu W3yvyeHusi, CTPOUTb Jlornyeckme
paccyXaeHns (MHOYKTUBHble, OeOYyKTMBHble, MO aHajiornuu), pnenaTb BbiIBOAbI WU
3aKJIlo4eHuns;

yMeHMe NpuUMeHATb B Mnpouecce  Mo3HaHUA  MNOoHATUSA  (NpeaMeTHble 1
MeTanpenoMeTHbIE), CUMBOJINYECKME (3HAKOBblEe) MOAENN, WCMNOJIb3YEMbIE B XUMUMN,
npeobpas3oBbiBaTb LINPOKO TMPUMEHSEMble B XUMWK MopAefibHble MpencTaBleHns —
XUMNYECKNIN 3HAK (CMMBOJ1 3JIEMEHTA), XMMMYeckas opmysa N ypaBHEHNE XMMNYECKOWN
peakuum — npu peweHun y4ebHo-no3HaBaTesIbHbLIX 3ada4, C YH4ETOM 3TUX MOAESIbHbIX
npencTtaB/eHNA BbIABNASATE U XapaKTEPU30BaTb CYLIECTBEHHbIE MPU3HAKM U3YyYaeMblX
00BbEKTOB — XMMUYECKMX BELLECTB W XUMUYECKUX peakuun, BbISBAATb ob6line
3aKOHOMEPHOCTW, MPUYUHHO-CNEACTBEHHbIE CBSA3M W MPOTMBOPEYNS B M3YYaeMbIX
npowueccax u iBNeHUAX.

basoBble uccnepoBaTesibCKue AeNCTBUS:

YMEHMEe MCMNoJIb30BaTb MOCTaB/IEHHbIE BOMPOChl B KAYeCTBE WHCTPYMEHTa MO3HaHWUS,
a TakXXe B KayecTBe OCHOBbl ANs hOpMMPOBAHNA TMMOTE3bl MO NPOBEPKE MPaBUILHOCTHU
BbICKa3blBaeMbIX CY>XOEHUN;

npuobpeTeHne onbiTa NO MJAAHNUPOBAHWUIO, OPraHM3aunm N NPOBEAEHUID YYEHUYECKNX
3KCNepuMeHTOoB, YyMeHue HabnwogaTb 3a XO0AOM  Mpouecca, CaMoOCTOATEeSIbHO
MPOrHO3MpPOBaTb €ro pesynbTaT, PopMynpoBaTb 0600LLEHNSA U BbIBOAbLI MO pe3y/ibTaTaM
NpoBeAEHHOroO OnbiTa, NCCIeA0BaHNSA, COCTaBNATb OTHYET O NpoaenaHHon paboTe.

Pabota ¢ uHdpopmaumei:

yMeHue BbIbUpaTb, aHaANN3NPOBATb U WMHTEPNPETMPOBATh MHAOPMALNIO Pa3NnNYHbIX
BMOOB M ¢GOpM nNpeacTaBseHnNs, MoJlyYaeMyro U3  pasHblX WCTOYHUKOB (Hay4HO-
nonynspHas anTepaTypa XMUMUYECKOro COAep)XaHusa, CrpaBoYHble mnocobus, pecypchl
NHTepHeTa), KPUTUYECKN OLEHMBATb NMPOTUBOPEYMBYIO N HELOCTOBEPHYO UH(OPMaLNIO;

YMEHMEe TPUMEHSATb pasindHble MeTodbl U 3anpocbkl Mpu rnoucke wun oTbope
WHGOPMaLMM N COOTBETCTBYHOLWMX AaHHbIX, HEO6X0OMMbIX O/ BbINOJHEHUS YYEOHbLIX W
nosHaBaTeNIbHbIX 3adady onpenenéHHoro Twuna, npuobpeteHme onbiTa B ob6nactu
NCMOJIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHbBIX TEXHOJIOTNIW, OBNladeHNE KyJbTypon
AaKTUBHOI0 MCMNOJIb30BaHUA Pas3/INyHbIX MOUCKOBLIX CUCTEM, CaMOCTOATENIbHO BbibUpaTb
onTUManbHyl ¢opMy npencTtaBieHns WHoOpMaUUM U UANKOCTPUPOBATL pPELUaeMble
3afa4n HEeCNIOXKHbIMKW CXeMaMW, AuarpaMmmamu, Apyrumm dopmamm rpapmkm m ux
KOMBUHaunamu;

YMEHMEe NCMONb30BaTb WU aHaIN3UPOBaTb B npouecce y4ebHOM MU nccnenoBaTeNbCKoOM
0eATeNbHOCTU MHGPOPMAaLUIO O BAMAHUMA MNPOMbILJIEHHOCTW, CENbCKOr0 XO3AWCTBa U
TpaHCNopTa Ha COCTOSIHME OKpY>Katowen NpupoaHon cpeasbl.

KOMMYHUKaTUBHbIE YHUBEpCasibHble y4ebHble AeNncTBus:



yMeHUs 3ajaBaTb BOMPOCHI (B Xo4e pguasora u (Uam) AUCKYCCUM) No CyuecTBy
obcyxxpaemoln Tembl, POPMYJIMPOBaTb CBOW MPEDJIOKEHNA OTHOCUTENIbHO BbIMOJIHEHUSA
npeanoXXeHHON 3a4a4u; 5

YMEHUA NpeacTaBiAaTb MNOJlydeHHble pe3yfibTaTbl NMO3HaBaTesIbHON AeATeNIbHOCTU B
YCTHbIX W TMUCbMEHHbIX TeKCTax; pAenaTbh npe3eHTauulo pe3ysibTaToOB BbINOJIHEHUS
XMMMNYECKOro 3kcrnepumeHTa (nabopaTopHoro onbiTa, JfnabopaTopHonm paboTbl Mo
NccnefoBaHUIO CBOMCTB BeLLecTB, y4eOHOro npoeKkTa);

yMeHuns y4yebHoro cotpyaHmyecTBa CO CBEPCTHUKaAMM B COBMECTHOM MO3HaBaTesIbHOMN
N NCCNefOoBaTENbCKON OEATENLHOCTU MPU PELUEHUN BO3HMKaWLWMX NpobneM Ha OCHOBe
y4éTa obnx MHTEpecoB M COrsiacoBaHUa no3vuumn (06CyxaeHnsa, obMeH MHeHuaMW,
«MO3rOoBbl€ LUTYPMbl», KOOPONHAUNSA COBMECTHbLIX OENCTBUN, OrNpefesieHne Kputepues no
OLlEeHKe KayecTBa BbIMOJIHEHHOW paboThbl N gpyrue).

PerynsatusHble yHMBepcasibHble y4ebHble AenCTBUs:

YMEHME  CaMOCTOATENIbHO  OnpenenATb Ueanm  OeATeNbHOCTW, MJIaHUPOBaTb,
OCYLLEeCTBNATb, KOHTpPOAMpPOBaTb U MNpu HeobXxoOMMOCTU KOPPEKTMPOBATb CBOIO
DeATeNbHOCTb, BblIbUpaTb Haunbonee >3dpheKkTUBHbIE CNOCObbl peleHns y4ebHbIX WU
nosHaBaTe/IbHbIX  3aja4, CaMOCTOATEeNbHO  COCTaBAATbL WK KOPPEeKTUpoBaTb
NPensIoKEHHbIN aNropuTM OENCTBUIA MNPU BbIMOJIHEHUN 3af4aHUA C YYETOM MONYYEHMUS
HOBbIX 3HaHUM 06 un3y4yaemMbix O0ObEKTAX — BelWeCTBaxX W peakumsax, OLEeHMBaATb
COOTBETCTBME TMMOJIYYEHHOro pe3ysbTaTa 3asBJIEHHON Lean, yMeHue WCrosb30BaTb U
aHaNn3MpoBaTb KOHTEKCThI, MpeJsiaraemMble B YCJI0BMU 3a4aHUN.

MPEOMETHBIE PE3YJIbTATDI

B cocTaBe npeAMeTHbIX pe3ynbTaTOB MO OCBOEHWUIO 00S3aTeNbHOro CoAep>XaHus,
YCTaAHOBJIEHHOrO AaHHON enepanbHONn paboyvyelrn MPorpamMMon, BbliOENSOT: OCBOEHHbIE
00yYaloWwmMMNCa Hay4Hble 3HaHWA, YMEHUS MU Cnocobbl OencTBuUN, cneunduyeckne ans
npegMeTHon ob6nacTn «XumMuns», BUObl OEATENbHOCTU MO MNOJIy4eHUI0 HOBOr0 3HaHWUSA, ero
WHTepnpeTauun, npeobpasoBaHMIO U MNPUMEHEHUID B pPa3fiINYHbIX YY4e€OHbIX M HOBbIX
cuTyaumsax.

K kKoHUy oby4yeHus B 8 Kjacce npenMeTHble pe3ynbTaTbl Ha 6a30BOM YypoBHe
,D,OJ'I)KHbI OoTpa)KaTb COOPMMPOBAHHOCTL Yy 00yYaloWMXCa YMEHWIA:

pacKkpbiBaTb CMbIC/T OCHOBHbIX XWMUYECKUX MOHATUA: aToM, MOJIeKYna,
XUMWYECKNI  3N1eMEHT, MNpOoCTOe BewWecTBO, CJIOXKHOEe BelecTBO, CMeCb
(0OQOHOpPOAHAs WM HeoOHOPOAHas), BaNIEHTHOCTb, OTHOCUTENIbHAsdA aTOMHas u
MOJIeKYyNipHas Macca, KO/MMYeCTBO BellecTBa, MOJb, MOJSpHas Macca,
MaccoBas [ONSA XUMWUYECKOro 3/eMeHTa B COeAWHEHUW, MONAPHLIN O06BLEM,
OKCUA, KWUCNoTa, OCHOBaHWE, COJib, 3JIEKTPOOTPMLATENbHOCTb, CTEeneHb
OKWUCJIEHNA, XUMMYECKaa peakuusa, Kraaccudukauma peakuunm: peakunm
coegNHEeHNs, peakLuMn pa3fioKEeHUs, peakununm 3ameleHuns, peakumm obmeHa,
3K30- N 3HOOTEepMUYeCKne peakuunm, Tennoson 3phekT peakumn, a4p0 aToMa,
3NEKTPOHHbLIA CJION aTOMa, aTOMHas opbuTanb, paguyc aToMa, XMMUYeCKas
CBA3b, MOJSPHAs W HeNoNsApHas KoBaJiIeHTHasdA CBA3b, WOHHas CBSA3b, WOH,
KaTMOH, aHWOH, pacTBOp, MaccoBas L[ONA BewecTBa (MpoUeHTHas
KOHUEeHTpauund) B pacTBope;

® NAOCTPMPOBATb B3aMMOCBSA3b OCHOBHbIX XUMUYECKUX MOHATUA U MPUMEHSTb
3TV NOHATUA NPU ONNCAHNN BELWECTB N UX NPEBPALLEHWNIA;

® ICMOJIb30BaTbh XMMUYECKYID CMMBOJIMKY AN COCTaBseHUa (opMys BeLlecTs U
YPaBHEHU XUMNYECKNX peaKLunii;

® onpepnensTb BaJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHapHbIX COeAVHEHUSX,
CTeneHb OKUCNEHUA 31eMeHTOB B BMHapHbIX COeOMHEHUAX, MPUHALNEXKHOCTb
BewecTB K onpenenéHHomMy Khaccy coegumHeHun o cdopmyniam, BUpg
XNMNYECKOWN CBA3N (KOBaJIEHTHAsA M MOHHAasA) B HEOPraHNYeCKMX COeAUNHEHUSAX;

® packpbiBaTb  CMbIC/ Mepnoondeckoro  3akoHa M. n. MeHpeneesa:
OEMOHCTpMpoBaTb  MOHUMaHME  NepuoanyYeckon  3aBUCUMOCTU  CBOWCTB
XUMNYECKNX DNEMEHTOB OT UX NOJSIOXKeHUA B [Nepnoamnyeckomn cucteme, 3aKoHOB
COXpaHeHns MacCbl BeLecTB, MOCTOSAHCTBA COCTaBa, aTOMHO-MOJIEKYSPHOIro
y4yeHuns, 3akoHa ABoragpo;

® onucbiBaTb N XapakKTepusoBaTb TabnmyHylo cdopmMy epnogmnyeckom CUCTEMbI
XUMNYECKNX 3NIEMEHTOB: pPa3/indaTb MNOHATUA «rNaBHaa noarpynna (A-rpynna)»



n «noboyvyHas nogrpynna (b-rpynna)», Mmanbie n 6onbline nepnoabl, COOTHOCUTb
o0b603Ha4vyeHunsA, KoTopble uMelTca B Tabnuue «lMNepunopnyeckas cucTema
XxuMmyecknx snemeHTos . . MeHpgeneeBa» C YUCNOBbLIMU XapaKTepUCTUKaMU
CTPOEHNA aTOMOB XMMUYECKMX IJIEMEHTOB (COCTaB U 3apsn A4pa, obuiee 4nucno
3/IeKTPOHOB U pacnpenesieHne nx rno 3JIeKTPOHHbLIM CJ10AM);

® knaccuuuupoBaTb XUMUYECKMe 3JieMeHTbl, HeopraHmyeckune BellecTBa,
XUMUYeCKne peakuum (No 4Yncsy 1M CoCTaBy YHacCTBYIOLLUX B peakunn BellecTs,
Mo TensioBoMy 3hPEKTY);

® XapaKTepu3oBaTb (OMUCbIBaTb) obOLIME XUMUYECKUMe CBOWCTBa BeLLeCTB
passinyHbIX KJlAaCCOB, NOATBEpP)XAasd oOnucaHue npuMepamMm MOJIEKYAPHbIX
YyPaBHEHUN COOTBETCTBYIOLLNX XUMUYECKNX pPeaKLWnii;

® MPOrHO3MpoBaTb CBOWCTBa BeLECTB B 3aBUCUMOCTU OT WUX Ka4yeCTBEHHOro
COCTaBa, BO3MOXHOCTMW MPOTEKAHUS XUMUYECKUX MNpeBpalleHnin B pPassnNyHbIX
YyCIIOBUSAX;

® BLIYUCATb OTHOCUTENIbHYID MOJIEKYJIAPHYIO M  MOJIAPHYD MacChbl BELLECTB,
MacCoOBYIO [0J1I0 XMMWYECKOro 3sieMeHTa no ¢opmyne coefuHeHUs, MacCOBYIO
JOJ1I0 BellecTBa B pacTBoOpe, NPOBOAUTb pPacyéTbl MO YPaBHEHUIO XUMUYECKOU

peakuunu;
® MPUMEHATb OCHOBHbLIE OMEPaLUMU MbICINTENBHON OEATENbHOCTM — aHaIn3 u
CUHTE3, cCpaBHeHue, ob6oblleHne, cucTemMaTuMsauumio,  Kilaccudrkaumio,
BbISIBJIEHNE MPUYNHHO-CNIEACTBEHHbLIX CBS3e — AN  W3YYEeHUs CBOWCTB

BELECTB U XUMUYECKUX peaKLUi, eCTeCTBEHHO-Hay4YHble MeTOoAbl MO3HaHUA —
HabniogeHwe, wn3MepeHue, MOLENMPOBAHNE, 3SKCMEPUMMEHT (peasibHbil 1
MbIC/IEHHbIN);

® cnepoBaTb MpaBuiaM MOMb30BAaHMSA XMMMUYECKOM MNoCcynon u nabopaTOpHbLIM
obopynoBaHuem, a Takxe npaBunaMm obpalwieHus C BewecTBaMu B
CcoOoTBETCTBUN C MHCTPYKUMNAMKU MO BbIMNOJIHEHNIO na6opaTopr|x XUMNYEeCKNX
OMNbITOB MO TMOJIyYeHUIO U cobumpaHunio rasoobpasHbiXx BelwecTB (Bogopona u
Kncnopoga), NMpUroToBJIEHMIO pPaCcTBOPOB C onNpenesiéHHOW MacCoBOW ponen
pPacCTBOPEHHOrO  BelWecTBa, MAaHMPOBAaTb U  MNPOBOOUTb  XMMUYECKME
3KCMNepMMEeHTbLlI N0 pacrno3HaBaHUIO PacTBOPOB LUENOYEN N KUCAOT C MOMOLLbIO
WHOMKATOPOB (JJakKMyC, heHoNnPTaNeENH, METUIOPaHX U gpyrue).

K KoHuy oby4eHus B 9 Knacce npegMmeTHble pe3ysbTaTbl Ha 6a30BOM ypoBHe
OOJKHbI OTpakaTb CHOPMUPOBAHHOCTL Y 00yYaloLMXCA YMEHWNIA:

® pacCKpbiBaTb CMbICST OCHOBHbIX XUMWYECKUX MOHATUN: XUMUYECKUA SJIEMEHT,
aTOM, MOJIEKYJIA, NOH, KaTMOH, aHNOH, NMPOCTOE BELLECTBO, C/IOXKHOE BELLECTBO,
BaJIEHTHOCTb, 3MEKTPOOTPULATENIbHOCTb, CTEMEHb OKUCJIEHUS, XUMUYECKas
peakums, XMMUYeckass CBSA3b, TEMJIOBON 3PPEKT peakuum, MOJib, MOJSAPHbLIN
00BbEM, pacTBop, 3J1IeKTPOJINTHI, HEe3NeKTPONINThI, 3/1eKTpoJINTNYEeCKas
anccoumaumsl, peakumm WOHHOro obmeHa, KaTajJumsaTop, XUMUYeckoe
paBHOBecne, obpaTumble ©n  HeobpaTuMble  peakuun, OKUCIINTESIbHO-
BOCCTAHOBUTEJNIbHbIE peaKkuuW, OKUCAUTENb, BOCCTAaHOBUTEsIb, OKWUCJIEHNE W
BOCCTaHOBJIEHME, annoTponus, aM(OTEPHOCTb, XUMnyecKas CBS3b
(KOBaJIEHTHaA, NOHHas, MeTaJUInYeckas), Kpuctaaam4yeckasa peléTka, Koppo3ms
MeTasoB, CMJjaBbl, CKOPOCTb XUMUYECKOMN peakuun, npepesbHoO [onycTumas
KoHueHTpauusa MNAK BewecTBa;

® NNNIOCTPUPOBATh B3aUMOCBSA3b OCHOBHbLIX XUMWUYECKUX MOHATUA M NPUMEHATb
3TN MOHATUS NPX ONMCAHUN BELLECTB N NX MPeBpaLLeHN;

® NICNO0JIb30BaTb XMMUYECKYID CUMBOJIMKY OJ19 COCTaBJsieHMsA (hOpMyn BeLIeCTB U
YPaABHEHUN XUMUYECKNX peaKLunit;

o onpenendaTb BaJZIeHTHOCTb W CTeneHb OKUNCNeHnAa XUMMHYeCKux >3J1eMeHTOB B
coegnHeHnsx passINyHOro CcocTaBa, MPUHaANEXHOCTb BELlecTB K
onpenenéHHoOMY KJlacCy coeguHeHun no dopMysiam, BUO XUMUYECKOW CBSA3MU
(KOBaJZIeHTHasA, WOHHasA, MeTasiIM4eckas) B HeOpraHU4YeCKMx CoepuHeHusx,
3apsag WOHa Mo XUMUYEeCKOW dopMysie, XapaKTep Cpefbl B BOAHbIX pacTBoOpax



HeopraHM4YeCckux COeAVHEHWUN, TUM KPUCTANINYECKOW PELIETKN KOHKPETHOro
BeLlecTBa;

packpbiBaTb cMbicn [lepnogmyeckoro 3akoHa [HO. W. MeHpeneesa u
OEMOHCTPMPOBATb €ro NMoHMMaHWe: OoNUCbIBaTb W XapaKTepu3oBaTb Taban4HYylO
opmy Neprnoanyeckon CUCTEMbI XMMUYECKUX 3NIEMEHTOB: pPa3/indaTb MOHATUS
«rnaBHag noarpynna (A-rpynna)» n «nobovHasa noarpynna (b-rpynna)», Masnble
n 6onblne nepumoabl, COOTHOCMTb 0003HadyeHus, KOTOopble WMEKTCA B
nepmnoamn4yeckon tabnuue, C YNCNOBbIMU XapaKTepUCTUKaMN CTPOEHUS aTOMOB
XUMNYECKNX IJIEMEHTOB (COCTaB W 3apaAn sppa, obuwiee 4YMCNO 3/1EKTPOHOB U
pacrnpenesieHne KX MO  3JIEKTPOHHbIM  CJI0AM), 0OBACHATL  obuime
3aKOHOMEPHOCTU B W3MEHEHWM CBOWCTB 3JIEMEHTOB U WX COeAVWHEHWA B
npegenax MaJsjblX MepuoaoB W rfAaBHbIX MOArpynn C Y4YETOM CTPOEHMA UX
aTOMOB;

KnaccuuunupoBaTb XMMUYECKMEe 3/ieMeHTbl, HeopraHmyeckme BeLllecTBa,
XUMUYEeCKne peakuum (No YUCsy M CoCTaBy yHacCTBYIOLWMX B peakLUN BeELWEeCTB,
no TennoBoMy 3deKTy, N0 U3MEHEHUID CTErNneHem OKUCIEHUS XUMUYECKUX
3/1EMEHTOB);

XapaKTepun3oBaTb (ONUCbIBaThL) 0bLWwMne n cneyndurveckne XxXmMnyeckmne CBONCTBa
MPOCTbIX W CJZIOXKHbIX BeLWeCcTB, MOATBEPXAAaa OnuMcaHMe npuMepamMu
MONEKYNAPHbIX N MOHHbLIX YPaBHEHU COOTBETCTBYIOLLUMX XUMUYECKNX peaKkLuni;
COCTaB/IATb YPABHEHMNA 3NEKTPOINTUYECKON AMNCCOLUMALNN KNCNOT, Wenovyen un
conen, MojHble W COKpPaAWEHHbIe YpaBHEHUS peakuuMn MWOHHOro obmeHa,
YyPaBHEHUSA peakuunin, NOATBEPXKAAWMNX CYLLECTBOBaHNE FEHETUYECKON CBSA3U
MeXAy BellecTBaMn pa3siInyHbIX KJacCOoB;

packpblBaTb CYLWHOCTb OKUCNINTESIbHO-BOCCTaHOBUTEbHbIX peakumumn
MoCpPenCTBOM COCTABJIEHNS INEKTPOHHOro 6banaHca 3TUX peakuuin;
MPOrHO3MpoBaTb CBOWCTBa BeWECTB B 3aBUCUMOCTU OT WX CTPOEHMS,
BO3MOXXHOCTU MPOTEKAHNSA XUMNYECKMUX NPEBPALLEHNN B Pa3IMYHbIX YCIIOBUSX;
BblYMCNIATb OTHOCUTENbHYIO MOJIEKYJIIPHYIO WU MOJISIPHYIO MacCbl BELLECTB,
MacCCOBYO [O0JII0 XMMWYECKOro 3JleMeHTa no ¢opMysie coeguHeHusi, MacCoBYHO
0OJ110 BeuwlecTBa B pacTBope, MPOBOANTb PAacy€Tbl MO YPAaBHEHUIO XUMUYECKON
peakuuu;

cobnogath NpaBwia MNOJb30BaHMA XUMUYeCcKon nocygon un nabopaTopHbIM
obopygnoBaHuem, a Takxe npasunaa obpalleHnsa C BewecTBaMn B COOTBETCTBUM
C WHCTPYKLUMAMW MO BbINOJHEHUIO NabopaToOpHbIX XUMUYECKUX OMbITOB MO
noslydeHnio 1M cobmpaHuio rasoobpasHbiX BELLECTB (aMMWaKa W YrNEKUCSI0ro
rasa);

MpoBOAUTb peakuuu, MnoATBEpPXAAaloWwmMe KavyeCTBEHHbIA COCTaB pPa3fMYHbIX
BeLlecTB: pacno3HaBaTb OMbITHbIM NYTEM xnopua-, bpomna-, nogna-, KapboHaT-,
doccaT-, cunmkaT-, cynbdaT-, FNMAPOKCUA-NOHbI, KaTUOHbI aMMOHUSA U WNOHBLI
N3Yy4YeHHbIX MeTaJl10B, NPUCYTCTBYOWME B BOOHbIX PpacTBOpax HeoOpraHU4YeCcKmnx
BELLecTB;

nPMMEeHATb OCHOBHbIE oOnepaunn MbICTNTENbHOW AeATEeNbHOCTU — aHalnu3 u
CNHTE3, CpaBHEHWME, obobLieHne, cuctemMaTmMlauuto, BbISIBAEHME MPUYNHHO-
CNeACTBEHHbIX CBA3eNn — [N n3ydyeHms CBOWCTB BELLEeCTB N XUMUYECKUX

peakLuii, eCTeCTBEHHO-Hay4YHble MeTOobl MO3HaHUA — HabnaeHne, n3MepeHue,
MOJeNMPOoBaHNE, 3KCMNEePUMEHT (PeasibHblii U MbIC/IEHHbIN).



NCroJib3OBAHME CPEACTB OBYYEHUA U BOCNUTAHUA LLEHTPA OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOr'MYECKOU HAMPABJIEHHOCTEU «TOYKA POCTA»

B 0byyeHnn xumunmn 6onbluoe 3HaYEeHNEe NMeeT SKCNepPUMEHT.

DKCNEepUMEHT SABNSIETCA UCTOYHUKOM 3HAHUA U KPUTEPUEM UX UCTUMHHOCTU B Hayke.
KoHuenuua coBpemMeHHoro obpasoBaHus nogpasymMeBaeT, YTO B y4ebHOM 3KcnepumeHTe
BEAYLLYID POJib AOJDKEH 3aHATb CaMOCTOATESNbHbIA WUCCNefoBaTeNIbCKUA YHEHNYEeCKNIA
3KCMNEepUMEHT.

AHannsnpys pesynbTaTbl MPOBeAEHHbIX OMbITOB, yyalimecs ybexxaaTcsi B TOM, 4TO
Teé WAN WHble TeopeTuvyeckne npeacTaBAeHNs COOTBETCTBYIOT WX NpoTMBOpeYaT
peanbHOCTN. TONMbKO OCYLLECTBAAS XMMUYECKUIA 3SKCNEePUMEHT MOXXHO MPOBEPUTH
[OCTOBEPHOCTb MNPOrHO30B, CAENIaHHbIX HA OCHOBAHWUM TEOopUW.

B npouecce skcnepumeHTanbHOW paboTbl yyvawmecs npuobpeTaloT OMNbIT MO3HAHUS
peanbHOCTWY, SIBAAIOWMIACSA Ba>XHbIM 3TanoM (hOPMUPOBAHUSA Yy HUX ybexaeHuin, KoTopble,
B CBOIO 04Yepeflb, COCTaBAAIOT OCHOBY Hay4YHOro MMPOBO33PEHUS.

CoBpeMeHHble  3KCMepuMeHTaslbHble WCCNeAOBaHUA MO  XUMUN  y)XXe TPYLAHO
npeactaButTb 6e3  UCNOMb30BaHMS He TOJIbKO  aHaNoroBblX, HO U  LUDPPOBbLIX
n3mMepuTenbHbiX NpubopoB. B paMkax HauWoHaNbHOro npoektTa «O6pa3oBaHue» 3TO
CTano BO3MOXXHbIM: BHEApPEHMe W WUCMNoJib30BaHMe CpencTB obyyvyeHWss M BOCMMUTAHMSA
ueHTpa o6pa3oBaHWsi eCcTeCTBEHHOHAy4YHOW W TEeXHOJIOrM4YecKoW HanpaBiieHHOCTeN

«To4Ka poCTa» NO3BOJIUT Ka4eCTBEHHO U3MEHUTbL MnpoLuecc O6y‘-IeHI/|9| XNMUn.

Ncnonb3oBaHne coBpeMeHHbIx NpubopoB u obopynoBaHUs LeHTpa «To4Yka pocTa»
npun peanusaunm gaHHon obpasoBaTesibHOW NpPOrpaMMbl NMO3BOASAET CO34aTh YC/0BUSA:

® N5 pacClUMpPEHNs COOEP KaHUS LLKOJIbHOI0 XMMnyeckoro obpasoBaHus;

® N/ NOBbllLIEHNsS MNo3HaBaTe/IbHON aKTUBHOCTW Y4allMXCs B eCTeCTBEHHO-Hay4HoM
obnacTtu;

® N5 pa3BUTUS JIMYHOCTK yYallerocs B npouecce obyvyeHUss XuMum, ero cnocobHocTen,
dopMUpoBaHNS N YOOBJETBOPEHUS  COUMANIbHO  3HAYUMbIX  UHTEPECoB WU
notpebHocTen;

® nns paboTbl C 0QAPEHHBIMU LWKOJIbHUKAMUW, OpraHn3aumMm mMx pasBuUTUS B Pa3SINyHbIX

obnactax obpasoBaTenbHOW, TBOPYECKOW AEATENbHOCTN.

OnucaHmne npmbopos 1 0b6opyaoBaHUSA LleHTPa 0O6pa3oBaHMA eCTeCTBEHHOHAYYHON 1
TEXHONOrMYECKON Hanpas/ieHHOCTEN «ToYka pPOCTa», WCMOMb3yeMoro B  paMKax

npenofasaHns y4ebHoro npegmMeTa «XuMnsi» AN y4almxcs 8-9 Kiaccos.



ObopynoBaHue BKJO4YaeT B cebs COBpeMeHHble U Kraccuyeckne npubopsl. K
nocsefHUM OTHOCATCA: NMpUbop AN NEeMOHCTPALUMA 3aBUCMMOCTU CKOPOCTU peakuum oT
Pa3/INYHbLIX (DaKTOPOB, annapaT Ana MPOBEAEHUS XUMMUYECKUX peakuuin, npubop ans

OonbITOB C 2/1EKTPUHECKNM TOKOM, Flpl/l60p ana m3yvyeHuna CcoCtaBa BO34yXa W MHOIrme

apyrue.
Lingpposas (KOMIMbIOTEPHAS) nabopatopus  (L4JI), rporpamMmMHo-arnnapaTHbIi
KOMIJIEKC, AaTYMKOBasi CUCTEMa — KOMMAEKT y4yebHoro obopynoBaHusA, BKJIOYAOLLNA

n3MepuTencHbln 610K, WHTepdENCc KOToporo rno3sosseT obecneymBaTb CBA3b C
nepcoHasibHbIM KOMMbIOTEPOM, U Habop [aTYMKOB, PErucTpupylolnx 3HaYeHuUs
pasinYHbIX PU3NYECKUX BENYNH.

Jdatunk  TemrnepaTtypbl  MAaTUHOBbLIN —— TNPOCTON W HAAEXHbI  OaTyuK,
npefgHasHa4yeH o8 n3MepeHns TeMrnepaTypbl B BOAHbIX pacTBOpax WU B Fa3oBbiX cpepax.

JaTtunk TemnepaTtypbl TEPMOMNapHbLIY - NpefHa3HavYeH 018 N3MepeHus TemrnepaTyp
00 900 °C. Ucnonb3yeTcs Npu BbiNOJIHEHUM paboT, CBA3aHHbLIX C U3MEpPeHneM TemnepaTyp
rnJjamMmeHu, rNaaBJsieHUsa U passioKeHUs BeLLecTs.

JaTtunk onTn4eckovi rna0THOCTU (KOJIOPUMETP) — NpefHa3HayYeH AN U3MepeHus
ONTMYECKOW MJIOTHOCTUM OKpaleHHbIX pacTBOPOB. Mcnosb3yeTca npuv U3yHeHUn Tem
«PacTtBopbl», «CKOPOCTb  XUMUYECKUX  peakuun», onpenesieHNn  KOHUeHTpauuu
OKpaLUeHHbIX MOHOB WA COeAVNHEHWN.

Jdatynk pH npepnHasHadYeH [ONA WU3MepeHusa BOAOPOLAHOro rnokasaTtena (pH).
Onana3oH wusMepeHnn pH ot 0—14. Wcnonb3syeTca AN WU3MepeHUs BOAOPOAHOro
nokasaTesii BOOHbIX PACTBOPOB B Pa3/INYHbIX UCCNEeOOoBaHUAX OOBLEKTOB OKpY>XKaloLen
cpeabl.

JaTtunk  371eKTpornpoBoAHOCTM  rpegHa3HadYeH A/  WU3MEPEHUs  yAesIbHOu
3/IEKTPOMNPOBOAHOCTU XUAKOCTENM, B TOM 4YUCAe€ W BOOHbIX pPacTBOPOB BeLLECTB.
MpuMeHaeTCa Npu N3YYEeHUN TEOPUN SNEKTPOSIUTUYECKON AMCCoUMaUnN, XapaKTEPUCTUK
BOOHbIX pacTBOPOB.

Jdatunk  xsopug-oOHOB  UCNOJNb3yeTCa AN KOJIMYECTBEHHOro  ornpegeneHus
cofep>XaHns MOHOB XJiopa B BOOHbLIX pacTBOpax, Moyse, NpoayKTax nMTaHUS.

Jdartynk  HUTpaT-noHOB nNpefHa3HavyeH O/  KOJIMYeCTBEeHHOro ornpegeneHus
HUTPATOB B Pas3/IMYHbIX OOBEKTAX OKPY>KaloWen cpenbl: BOoAe, OBOWAX, (QPYKTax,
KonbacHbIX N3gennax u T. a.

Mukpockorn UugpoBoyi npefHasHavyeH ONnd usyd4eHUs GQOpMbl  KPUCTaN/IOB WU
HabnaeHWs 3a pOCTOM KPUCTassoB.

Annapat 4/ [POBEAEHNA XUMUYECKUX peakumi (AlXP) npepHasHadyeH pnns
MoONy4YeHMS N AEMOHCTPAUUN CBOWNCTB TOKCUYHbLIX MApoB W rasosB. AnmapaT 4Yalle BCero
NCNONBb3YIOT ANA MNOJIyYeHMA UM [OeMOHCTpauuMu CBOWCTB XJopa, ceposogopona. AlNXP
MOXXHO MPUMEHATb Ha pa3HbiX 3Tanax oby4yeHUs — NpU U3y4YeHUM HOBOrO MaTepmana,
MOBTOPEHUN W 3akpenseHun, obobLieHnn n cucrtemMaTusauum 3HaAHUM yYawmxcsa. B
3aBUCMMOCTM OT npocunasa obyydaemblix, LeSiern ypokKa, YPOBHHA 3HaHUS YydallMxcs
BO3MOXKHbl pa3JInyHble BapuaHTbl MOCTAHOBKM 3KCMepuMMeHTa U Bbibopa pearupyomx
BeLlecTs.

lMpnbop L4155 [EMOHCTPaUNU 3aBUCUMOCTU CKOPOCTU XUMUYECKUX pPeakumii oT
pPas3/IMYHbIX (akTopoB WCMONL3YIOT NpU  UnUsydeHUM TeMbl «CKOPOCTb XMMUYECKOMN
peakunn» N TensoBoro 3dekTa XMMUYECKUX peakuuin. Mpubop [aéT BO3MOXKHOCTb
3KCMepuMeHTaNbHO UCCenoBaTb BJUSAHME Ha CKOPOCTb XUMWUYECKUX peakuumn
cnefyoWmnx (GakTopoB: NMPUPOAbl pearupyrowmx BeLwecTB, KOHLUEHTpauum pearupyrowmx
BellecTB, MJowann rpaHuubl pasfena a3 B reteporeHHbIX cuctemMax (MoBepXHOCTU
COMPUKOCHOBEHUA MeXOy pearnpymoluMm BellecTBaMu), TemnepaTypbl, KaTaaM3aTopa,
NHrnbumTopa.

lnneTka-gozatop - npucnocobneHue, wucnonbsyemoe B nabopatopum  pns
oTMepuBaHUS onpenenéHHoro obbEémMa XKUOKOCTW. BaHs KOMBUHMpPOBaHHaA
npefHa3HayYeHa p[J1g HarpeBa CTEKNAHHbIX M (apdopoBbIX COCYyHAOB, Korga TpebyeTtcs



Co34aTb BOKPYr HarpeBaemoro cocyfa paBHOMEpHOEe TeMrepaTypHoe nose, nibexaTb
NCMOJIb30BaHUSA OTKPbLITOro MJaMeHW N packanéHHoOW 3nekTpuyeckonm cnupanu. Mpubop
ona nonydeHma ras3oB WCNOJZIb3yeTCda ONnAa noayyeHusd HeboNblUMX KOJNYEeCTB ra30B:
BOAOPOAA, KMcaopona (M3 nepokcmaa BogopoLa), yrnekmcnoro rasa.



TEMATUYECKOE MNMJIAHWPOBAHUE

8 KJIACC
SNIeKTPOHHbIe
(undpoBble)
Ne | HanMmeHoBaHue KonunyecTtBo 4acos obpasoBaTesibHble
n/ | pa3aenoB N TeM pecypchbi
n | nporpamMmmbi
KoHTposibHbIE | pakTunyeckune
Bcero pa6oTbl pa6oTbl
Paspen 1. NepBoHa4asbHble XUMUYECKNE MOHATUSA
XuMna — BakHas
obnacTb
11 €CTeCTBO3HaHUSA n 5 ) Bubnnoteka LLOK
’ MPakKTU4YeCcKon https://m.edsoo.ru/7f418:
[EeATeNbHOCTY
yesioBeka
1.2 ijf:gg?m: 15 1 bubnmoreka LIOK
’ https://m.edsoo.ru/7f418"
peakumm
NToro no paspeny 20

Paspen 2. BaxHeilune nNpeacTaBUTENIM HEOPraHMYECKUX BeLLecTB

Bo3ayx. Kncnopog.

Bubnmnorteka LOK

2.1 | TMoHsATne 06 6 https://m.edsoo.ru/7f4 18"
oKcuaax

29 Bopopoa.foHatme o 2 ] Bunbnnoteka LUOK

’ KUCJI0Tax N conax https://m.edsoo.ru/7f4 18-

2.3 ﬁgﬂ;ﬁ:cggopbl' 5 1 1 bubnmoreka LIOK

) https://m.edsoo.ru/7f418:
OCHOBAHUAX
OcHOBHble KJ1acchbl BuGnnoTeka LIOK

2.4 | HeopraHn4eckux 11 1 1

coegunHeHunin

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



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 paspeny

30‘

Pazpen 3. NMepunoanyeckun 3akoH v MNMepuoanyeckas cucTteMa XMMUYeCKUX d1eMeHToB [
CTpoeHune aToMoB. XMMUYecKas CBA3b. OKUC/INTENbHO-BOCCTaHOBUTEJIbHbIE peaKLuu

Meproaunyeckun
3aKOH 1"
Meprnoaonyeckasd
3 | cvcTema 7 Bbubnuoteka LIOK
’ XUMNYECKNX https://m.edsoo.ru/7f418:
anemeHToB . L.
MeHpeneeBa.
CTpoeHue aToma
XumMmyeckas CBA3b.
3.2 OoKncnnTenbHo- 3 Bunbnnorteka LUOK
’ BOCCTAaHOBUTE/IbHbIE https://m.edsoo.ru/7f4 18"
peakuun
NToro no pasnen 15 Bubnnoteka LIOK
pasaeny https://m.edsoo.ru/7f418:
Pe3epBHOEe Bpem4 3 Bubnuoteka LIOK
P P https://m.edsoo.ru/7f418-
OBLLEE KOJMTMYECTBO 68

HYACOB IO NMPOIrPAMME



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

9 KJIACC

HamnmeHoBaHue
pa3penos U Tem
nporpamMmmel

Kosun4yecTBo 4Yacos

ONEeKTPOHHbIe
(UndpoBble)
obpa3oBaTesibHble

pecypchbl

Bcero pa6oTbl

KOHTpO/IbHBIE

MpaKkTuyeckue
pa6oTbl

Paszgen 1. BelleCTBO U XMMUYECKME peaKuuun

MoBTOpEHUE 1N
yrnybneHmne 3HaHUMn

Bubnnoteka LLOK

11 OCHOBHbIX pa3aesioB > ! https://m.edsoo.ru/7f41a6
Kypca 8 KJlacca
OcCHOBHbIe
|p | 3@KOHOMepHoCTH 4 Bubnnoteka LLOK
’ XUMUNYECKUX https://m.edsoo.ru/7f41a6
peakuuni
DNeKTponTnYeckKas
anccoumaums. 5
nbnnoteka LLOK
1.3 | Xumuueckne 8 ! ! hitps://m.edsoo.ru/7f41a6
peakuuun B
pacTBopax
WToro no paspeny 17

Paspgen 2. HemeTannbl U X coeanHeHUs

Obuwas
XapaKTepucTuka BubnnoTeka LIOK
2.1 | XMMUYECKUnx 4 1
https://m.edsoo.ru/7f41a6
anemeHTOB VIIA-
rpynnbl. FanoreHsbl
Obuwas
XapaKTepucTunKa
29 XNMUYECKNX 6 Bubnnoteka LIOK
’ snemeHTOB VIA- https://m.edsoo.ru/7f41a6
rpynnbl. Cepa n eé
coegnHeHuns
2.3 | Obwas 7 1 bubnnoteka LIOK
XapaKTepucTrnka https://m.edsoo.ru/7f41a6
XUMUNYECKNX

3/1eMeHTOoB VA-
rpynnel. A3oT,



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

docop 1 nx
coegnHeHns

Ob6Lwwasn
XapaKTepucTuka
XUMUYECKUNX

Bunbnnoteka LOK

2.4 | SNEMEHTOB IVA- 8 https://m.edsoo.ru/7f41a6
rpynnbl. Yrnepon u
KPeMHUN N nUx
coefVHeHns
NToro no paspeny 25
Paspen 3. MeTtannbl U UX coeanHeHUsA
31 Obuwwme cBoOnCTBa 4 bubnnoTteka LIOK
’ MeTaJsiIoB https://m.edsoo.ru/7f41a6
3.2 |I\34a>1*-(HneanL|UEemx 16 bubnnoreka LIOK
: €Ta https://m.edsoo.ru/7f41a6
coegnHeHns
WToro no paspeny 20

Pazpen 4. XumMua n okpyxaiowas

cpena

BewecTtBa n

Bbunbnnorteka LOK

1| marepuanl 8 . https://m.edsoo.ru/7f41a6
XN3HWM 4eJ10BeKa
WToro no paspeny 3
Pe3epBHOe BpeMs 3 Bnbnnorteka LIOK
b P https://m.edsoo.ru/7f41a6
OBLLUEE KOMMYECTBO 68

HYACOB IO NMPOIrPAMME



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




MOYPOYHOE MJIAHWPOBAHUE

8 KJIIACC
C))
HaTa Ly
Ne KonnyectBo 4acoB n3y4yeHus | o€
n/ | Tema ypoka pe
n
KoHTponbHble | lpakTuyeckune
Bcero
paboThl paboThl
MpeomeT xnumuun. Posb By
1 XUMUN B XXU3HW YesloBeKa. 1 ht
Tena v BewecTBa -
) [MoHaTne o meTomax | bv
NO3HAHNA B XUMUKN htt
MpakTnyeckas paboTta Ne
1 «MpaBuna paboTbl B
3 nabopaTopun N NprUémsbl 1 By
obpalleHuns ¢ htt
nabopaTopHbIM
obopynoBaHneM»
YucTble BewWecTBa u 5
v
4 cmecun. Crocobsl 1 ht
pasgefneHns cMecen -
MpakTnyeckas paboTta Ne
5 2 «Pa3peneHne cmecen | Br
(Ha npuMepe O4YNUCTKU htt
MOBApPEHHOW CONn)»
bv
6 ATOMbI N MOJIEKY bl 1 hit
XNMUYyeckme 3/1eMeHThI. By
7 3HaKW (CUMBOJIbI) 1 hit
XUMNYECKUX d1IEMEHTOB =
3 MpocTbie N CNoXXHble 1 Y
BellecTBa htt
9 ATOMHO-MOJIeEKyngapHoe | bv
y4yeHue htt
3aKOH MNOCTOSHCTBA
COCTaBa BeLllecTB.
5Y%
10 | XumMun4deckasa gopmyna. 1 hit
BaneHTHOCTbL aTOMOB -
XUMNYECKUX /1IEeMEHTOB
OTHOCUTEeNbHAsA aTOMHas Ey
11 Macca. OTHocuTeNnbHas 1 hit
MoJieKysspHasa Macca o
MaccoBas gond 5
12 | XMMWUYeCKOoro 3sieMeHTa B 1 hit
coeanHeHunn =
13 KonnyecTBO BellecTBa. 1 5Y%



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/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

14

Monb. MonapHasa Macca

dunsnyeckne n
XUMUNYeckKmne aBnaeHus.
XuMuyeckas peakums

15

Mpr3HaknM 1 ycnoBus
MPOTEKaHNA XUMNYECKNX
peakummn

5Y%
htt

16

3aKOH COXpaHeHusa Macchl
BellecTB. XuMmnyeckmne
ypaBHeHUS

5Y%
htt

17

BblyncneHnsa KonmyecTsa,
MaccChl BeLlecTBa Mo
YPaBHEHUAM XUMNYECKUX
peakuuni

18

Knaccngpumnkaumsa
XUMUNYECKNX peaKkLmn
(coeanHeHus,
pa3noXxeHus, 3amMeLlleHus,
obmeHa)

5Y%
htt

19

M. B. JlomoHOCOB —
YYEHBIN-3HUMKAONEQUCT.
O606LeHne n
cucTemMaTum3launsa 3HaHUn

5Y%
htt

20

KoHTponbHasa paboTa Nel
rno teme «BewecTBa un
XUMUNYECKNe peakunm»

21

Bo3nyx — cMech rasos.
CocTas BO3gyXxa.

Kncnopon — anemMeHT un
npocToe BelecTso. O30H

5Y%
htt

22

dusnyeckme un
XMMUYeckKmne CBONCTBA
Kucsaopoda (peakuunm
OKWNCNEHWNS, FOpeHNE).
MoHATMe 06 okcmpax

5Y%
htt

23

Cnocobbl nonyyeHus
Kucnopopga B
nabopaTtopun n
MPOMbILLIEHHOCTW.
lMpnmeHeHne kucnopona

24

Tennoson ahekT
XUMNYECKOWN peaKkumu,
MoHAaTME o
TEPMOXMMNYECKOM
YPaBHEHUN, IK30- U
3HOOTEPMMYECKUX
peakumnax

5Y%
htt

25

Tonaneo (He(Tb, YroJsb n
MeTaH). 3arpssHeHue

5Y%
htt


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
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

BO34yXa, cnocobbl ero
npenoTBpaLleHuns

MpakTuyeckas paboTa Ne

6 3 no Teme «llonyyeHne n b
cobnpaHmne Kncnopoaa, htt
n3y4yeHne ero CBONCTB»

Bopoopon — 3aneMeHT 1 By

27 | NpoCcToe BeLLecTBo. htt
HaxoxnaeHne B npupoae =
dunsnyeckue u

hg | XvMMuyeckue CBOWCTBA bv
Bogopoaa. NpnmeHeHne htt
BOoAOpoOaa

9 [MoHATME 0 KnucnoTax u by
consax htt

30 Cnocobbl nony4yeHuns Y%
BoAopoaa B nabopatopumn htt
MpakTnyeckas paboTta Ne

31 4 no Teme «lonyyeHue n bv
cobupaHune sBogopoaa, htt
n3y4yeHne ero CBONCTB»

1 MonsapHbIn 06bEM ra3os. b
3akoH ABoragpo htt
BbluncneHns obbEma,

KoNmMyecTBa BelecTBa Ev

33 rasa no ero n3BecTHomy hit
KOJNIM4eCcTBY BeLleCTBa -
nnn obbLémy
BbluncneHns o6bLEmoB
rasoB Mo ypaBHEHUIO By

34 peakuum Ha ocHoBe hit
3aKOHa 00bEMHBbIX =
OTHOLUEHWN rasos
dunsnyeckme un 5

35 | XMMWYeCcKue CBOMNCTBA hit
BOAbl =

36 CocTaB oCHOBaHwWA. Y%
MoHaTne 06 nHankKaTopax htt
Bopa Kak pacTtBopuTenb.

HacbllweHHbIe © By

37 HeHacbIWeHHble hit
pacTeBopbl. MaccoBasa nons =
BellecTBa B pacTBope

38 | MpakTnyeckas pabota Ne 5)
5 no Teme htt

«[MpurotosrieHne
pacTBOPOB C
onpenenéHHonm MaccoBomn



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

00osien pacTBOPEHHOI 0
BelwecTtBa»

KoHTponbHasa paboTa Ne2

b

39 | no Teme «Kucnopoga. hit
Bopmopoa. Bopoa» =
Okcumabl: cocTas,

5Y%

40 Knaccngpunkaums, hit
HOMeHKNaTypa -
Mony4yeHne n xmMmmyeckmne

41 CBONCTBA KNCJIOTHbIX, >Y"
OCHOBHbIX U aM(POTEPHbIX htt
oKCcnaos
OcHOBaHKSA: coCTas, 5

42 Knaccngpunkaums, hit
HOMeHKNaTypa -

43 MonyyeHne n xmmmyeckmne By
CBOWCTBA OCHOBAHUN htt
KuncnoTbl: cocTas,

5Y%

44 | Knaccmgukaums, hit
HOMeHKNaTypa =

45 Mony4yeHne n xmMmmyeckmne bv
CBONCTBA KUCNOT htt
Conn (cpenHwne):

46 HOMeHKNaTypa, Cnocobbl By
MnoJsly4eHuns, XmMmmn4eckme htt
CBOWCTBaA
MpakTnyeckas paboTta Ne
6. PelweHne
3KCNepuMeHTaIbHbIX By

47 3ag4ay no teme hit
«OCHOBHbIE KJlacChbl =
HeopraHn4eckunx
coegnHeHnn»

[eHeTn4yeckasn cBsA3b

48 Mexxay Kjiaccamu b
HeopraHunyeckmnx htt
coeanHeHun

49 O606LweHne un 5Y
cucTemMaTum3launsa 3HaHUM htt
KoHTponbHaa paboTa Ne3

50 no TeMme "OCHOBHblE >Y"
KJ1aCCbl HEOPraHU4YecKnx htt
coegnHeHun"
lMepBble NOMbITKM
Khaccngpumnkauymm 5

51 XUMNYECKUX IJIEMEHTOB. hit
MoHATMe o rpynnax -
CXOOHbIX 3/1EMEHTOB

52 Meprnoan4ecknin 3aKoH u bv



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Meprnoonyeckada cuctema htt

XUMNYECKUX d1EMEHTOB

0. N. MeHpeneeBa
53 lMepuoabl, rpynneol, bv

noarpynnol htt
54 CtpoeHue atomoB. CocTaB bv

aTOMHbIX agep. N3oTonbl htt

CTpoeHune 31eKTPOHHbIX

ob6oslo4ek aToMOB Ev
55 3JIeMEeHTOB hit

Meprnoanyeckom CNCTeMbI =

0. N. MeHpeneeBa

XapaKTepucTuka

XUMUYECKOro 3J1IEMEHTa E
56 Nno ero noJsIoXKeHuio B hit

lMepuoanyeckon cncrteme =

. N. MeHpeneeBa

3Ha4veHune

lMepunoanyeckoro 3akoHa

ONa pa3BUTUA HAYKN ” By
57

npakTukun. O. W. htt

MeHoenees — y4éHbIi,

negaror U rpakgaHuH

ANeKTpooTpnLaTE/IbHOCTb By
58 aTOMOB XMMUNYECKNX hit

3/1EMEHTOB -
59 MoHHaga xuMmmnyeckas bv

CBSI3b htt
60 KoBaneHTHas nonsgpHas By

XMMU4eckas CBs3b htt
61 KoBasieHTHasa HenonspHas bv

XMMN4yeckasa CBA3b htt

bv

62 CTeneHb oKMcneHns hit

OokncnnTenbHo- By
63 BOCCTaHOBUTEJIbHbIE hit

peakuun =
64 OokucnntTenn n Y

BOCCTaHOBUTENN htt

KoHTponbHaa pabota Ned
65 rno teme «CTpoeHune By

aToMa. XnMmnyeckas htt

CBA3b»

Pe3epBHbI YPOK.

By

66 | ObobuieHne n bt

cucTteMaTm3auuns 3HaHUn =
67 | Pe3epBHbI YPOK. bv

O6o6LeHne n htt

cncTtemMaTmsaumnsa 3HaHWM



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

68

Pe3epBHbIN ypOK.
Ob6obwweHne n
cucTtemMaTmsauma 3HaHUN

bv
htt

OBLLEE KOJINHECTBO YACOB

no NnPOrpAMME

68



https://m.edsoo.ru/ff0d61c6

9 KJIACC

AneKkTp
HaTa umndpol
Ne Konun4yecTBo 4YacoB nsyyeHus | obpaso
n/ | Tema ypoka pecypc
n
KoHTposibHbIE | pakTunyeckune
Bcero
pa6oTbl paboThl
Mepnoanyeckun
3aKOH.
| [Mepuoamnyeckas | Bnbnnc
CUCTEMA XMMUNYECKMX https://m,
anemeHTOoB A. L.
MeHpeneesa
3aKOHOMEPHOCTU B
https://m,
3/1eMEeHTOB MNepBbIX Bitpesfim,
TPEX Nepnoaos
Knaccngpumkayma v
3 HOMeHKNaTypa ) Bnbnnc
HeopraHunyeckmnx https://m,
BeLlecTB
Buabl xnmMmmnyeckom
4 CBSA3MN U TUMbI ] bubnuc
KpUCTanam4yeckmnx https://m,
peLéToK
KoHTposnbHasa paboTa
Nel no Teme
5 «MoBTOpEeHNE " | |
yrnybneHmne 3HaHuUM
OCHOBHbIX pa3aesios
Kypca 8 KJjlacca»
Knaccngpumnkayms
B s 1
https://m,
passinyHbIM hitps://m.
npu3Hakam
[MoHATMEe 0 cKopoCTHn
XNMUNYECKOWN
7 peakuuwn. NoHaTne o | Bnbnnc
FOMOrEeHHbIX " https://m,
reTeporeHHbIx
peakumnsax
8 MoHATue o 1 Bnbnnc
XUMNYECKOM https://m.
paBHOBECUMN.

®daKTopbl, BAUSAKOLWME
Ha CKOpPOCTb
XUMUYECKON



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

peakuum n

nonoxxeHue
XNMNYECKOro
paBHOBecCuUs
OKkucnuTenbHo-
Bubnuc
9 BOCCTaHOBUTEJIbHbIE httos:/m
peakuunmn https://
Teopusa
3NEeKTPOSINTNYECKON
bubnuc
10 | anccoumnauunwu. httos://m
CunbHble n cnabble https://m.
3/IeKTPOSIUTHI
MOHHbIEe ypaBHeHUA Bnbnnc
11 .
peakuunin https://m.
XumMu4yeckue
CBOMNCTBa KUCOT 1
OCHOBaHWUIN B CBeTe Bubnuc
12 o
npencrtaBaeHuin ob https://m,
3/1IeKTPOJSINTUHECKON
anccoumnaumnm
XumMuyeckue
CBOWCTBa CoJien B
13 | cBere bubnuc
npeactaBsieHnn o6 https://m.
3NEeKTPOSINTNYECKON
anccoumnauymnm
MoHATne o Bubnuc
14 .
rmaposnse conen https://m.
O6obweHne n
L Bubnuc
15 | cncremaTmsauyms httos:/m
3HaHWUN RS/
lMpakTu4eckas
abota Ne 1.
p bubnuc
16 | «PeweHne httos://m
3KCMepuMeHTasIbHbIX RS
3aa4»
KoHTponbHas paboTa
Ne2 no Teme
«INeKTponmTmnyeckas
Bubnuc
17 | Buccoumaums. httos://m
Xnmunyeckune AR
peakuuun B
pacTBoOpax»
Obuas
XapaKTepucTuka
|g | ranorenos. Bubnuc
XumMu4yeckue https://m,
CBONCTBA Ha
npumMmepe xJopa
19 | Xnoposonopon. Bnbnnc


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

ConsiHas KUCNoTa, https://m.
XNMunyeckmne
CBOWNCTBa,
nonyyeHue,
npuMeHeHne
MpakTu4yeckas
aboTta Ne 2 No Teme
20 ZWonyqume CcosiiHOM bubnnc
https://m.
KUCNOTbI, U3y4eHne
€é CBONCTB»
Bbi4ucnieHua no
ypaBHEHUSAM
XUMUNYECKNX bubnuc

21 o
peakuun, ecsam O4UH https://m,
M3 peareHToOB [aH B
n3bbITKe
Obwas

hy | X@pakTepucTika Bnbnnc
3/1eMeHTOoB VIA- https://m.
rpynnbl
AnnoTponHbie
MogndurkKaumm cepsol.

HaxoxxpoeHune cepbl U
23 eécerMHeHmmg bubnnc
https://m.
npupoae.
XumMu4yeckue
CBOWNCTBa Cepb
CepoBopopoa,
CTpOeHMe,

24 @J;MHeCKme " EM6?MC
XUMnNyeckune https://m.
CBOWNCTBA
Okcuabl cepeobl.

CepHas KucnoTa,

75 dusnyeckne un Bnbnnc
XMmyeckue https://m.
CBOWNCTBA,
npuMeHeHne
XumMu4yeckue
peakuun, nexkawmne
B OCHOBe
MPOMbILLSIEHHOI 0
cnocoba nosnyyvyeHuns Bubnuc

26 o
CEepPHON KNUCNOTHI. https://m,
XumMunyeckoe
3arpssHeHue
OKpYy>XaloLen cpeabl
CoeiIMHEeHNAMU cepbl

27 | BblancneHwue bubnuc

MacCCOBOW AO,0/U

https://m.


https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

BbIX04a NPOAYKTa
peakuumn

28

Obwasn
XapaKTepucTuka
3/1eMeHTOoB VA-
rpynnel. A3oT,
pacnpocTpaHeHue B
npuponae,
dhursnyeckune u
XnMunyeckune
CBOWNCTBA

Bubnuc
https://m,

29

AMMMaK, ero
dhursnyeckune u
XnMumnyeckune
CBOWCTBa,
rnosiy4eHune n
npuMmeHeHmne

Bnbnnc
https://m.,

30

MpakTun4eckas
paboTa Ne 3 no Teme
«Mony4yeHue
aMMunaka, nlyvyeHume
€ro CBONCTB»

Bubnuc
https://m.

31

A30THasa KMUCNoTa, eé
dhursnyeckune n
XUMmn4yeckune
CBOWCTBa

Bubnuc
https://m,

32

Mcnonb3oBaHune
HUTPATOB U conen
aMMOHWS B KavyecTBe
MUHEpPasbHbIX
ynobpeHnn.
Xumunyeckoe
3arpsA3sHeHune
OKpYy>KatoLlen cpeabl
coegnHeHns Mun
a3oTa

Bnbnnc
https://m.,

33

®docop. Okenpg
goccopa (V) n
ocopHasa KNCNoTa,
punsnyeckme n
XNMunyeckmne
CBOWNCTBA,
nony4yeHmne

Bubnuc
https://m.

34

Mcnonb3oBaHme
¢occaToB B
KavyecTse
MUHepasibHbIX
ynobpeHunn.
3arpssHeHune
npupoaHon cpeabl
occhaTamMu

Bubnuc
https://m,



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

35 | Yrnepog, Bnbnnc
pacnpocTpaHeHue B https://m.
npupoae,
punsnyeckme n
XNMunyeckmne
CBOWNCTBA
Okcngbl yrnepopna,

Ux pusmyeckne v
XUMUNYeckune
CBOWNCTBaA. EN6AMC

36 | DKonormyeckue https:/m
npobnemsi, QLR
CBsA3aHHbIE C
OKCUAOM yrnepona
(IV)

37 YrosnbHasa KNCa0Ta n bubnuc
eé conu https://m.
MpakTun4eckas
paboTa Ne 4 no Teme

38 ;:ﬁgz;iﬁgﬁ; rasa bubnmc

) https://m,
Ka4yecTBeHHas AR
peakuusa Ha
KapboHaT-noH"
lMepBoHaYasibHblE
noHaTnNA 06

39 | OPraHuyeckux Bubnuc
BellecTBax Kak o https://m,
coeiHEeHNAX
yrnepopa

40 KpeMHuin n ero Bnbnnc
coeanHeHus https://m.,
MpakTun4eckas
paboTa Ne 5.

PeweHne

4] | 2KCMEpVMEHTaNbHbIX Bnbnnc
3a4a4y no teme https://m.
«BaxkHenwue
HeMeTananbl N X
coegnHeHns»

KoHTponbHasa paboTa
Ne3 no T?Me EU6AMC

42 | «BaxkHenwne httos://m
HeMeTalsibl N nNx RS/
coenHeHNs»

43 | Obwas bubnuc
XapaKTepucTuka https://m.
XUMUNYECKNX
3/1IeMeHTOB —

MeTaJlJ10B.

MeTannunyeckas



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

CBA3b U

MeTannanyeckas
Kpuctananmyeckas
pelwwéTKa.
dunsnyeckune
CBONCTBa MEeTaJIJ/IoB
XnMmmyeckume
CBONCTBA MeTaﬂﬂOB: Bunoénuc
44 | DNEKTPOXUMNYECKUNA
C https://m,
paa Hanps>XeHumn
MeTassioB
Obuwme cnocobsl
nosiy4deHuns
MeTannos. Cnnasbl.
45 | ypoorermm o,
https://m.
XUMUNYECKNX o
peakuun, ecam oaunH
U3 peareHToB
conepXxuT npmMmecu
46 MoHsTNe o Koppo3un Bnbnnc
MeTaJlJIoB https://m.
Bubnuc
47 eslovHble MeTanb
LLL https://m,
48 g:;;gté:LbIHanMﬂ proruc
https://m.
n Kanus -
1 | moranmir © Kaneni e
| — https://m.
N MarHun -
50 ?ggg:igﬂﬂi 5M6?rc
https://m.
Kanbums -
O606LweHne un
51 cnmcTemMaTumsauund
3HaHUN
52 | cnocodu ez iy
https://m,
yCTpaHeHuns
lMpakTnyeckas
Pa@pTa Ne 6 Nno Teme Bunoénuc
53 JECTKOCTb BOAbI U https://m
MeToabl eé B
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