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MNOACHUTEJIbHAA SAMNNCKA

[MporpamMma rno X1MMmmn Ha ypoBHe OCHOBHOIO 06LLero 0bpasoBaHus COCTaB/IeHa HA OCHOBE
TpeboBaHWIN K pe3ynbTaTaM OCBOEHMSi OCHOBHOM 06pa3oBaTe/lbHOM MpPOrpammbl OCHOBHOIO
ob6Lero obpasoBaHusi, npeacTasneHHbIX B ®FOC OO0, a Takke Ha OCHOBe (hefepasbHOM
paboyeil MporpaMMbl BOCMMTaHMS U C YY4ETOM KOHLENUUW MpenojaBaHns y4ebHOro npegmera
«XUMUS» B 06pa3oBaTebHbIX OpraHu3auuax Poccminckoin ®efepaumu.

MporpaMma nNo Xumuu [aéT npefcTaBneHne O Lensx, OOLein cTpaTernm 00y4eHus,
BOCMUTAHWUA U pPa3BUTMS 00yvaroLmMxXca CpefcTBaMu Y4eOHOro npeameTa, ycTaHaB/IMBaeT
06s3aTe/IbHOE MPeAMETHOE COfepXKaHue, npeLycMaTpuvBaeT pacrpefefieHve ero no Kriaccam u
CTPYKTYPVpOBaHue No pasgenam 1 TeMam nporpaMMbl N0 XMMUK, ONpeaensieT KonnyeCcTBEHHbIE
M KayeCTBEHHbIE XapaKTEPUCTMKM COAEPXKaHWs, PEKOMEHLYEMYK MNOC/e[0BaTe/IbHOCTb
N3YYEHNS XUMUN C YHETOM MEXMPEAMETHBLIX U BHYTPUMPEAMETHbLIX CBS3EN, NOrMKM Y4ebHOro
npouecca, BO3pacTHbIX 0COGEHHOCTEN 00yyatoLmMxCcs, onpeaenseT BO3IMOXHOCTA nNpeameTa A/is
peannsaumm TpeboBaHWI K pe3ynibTataMm OCBOEHUS OCHOBHOW 06pa3oBaTe/ibHON NporpaMmbl Ha
YPOBHE OCHOBHOI0 06Lero 06pasoBaHms, a Takxke TpeboBaHWIA K pe3ynibTatam 00y4YeHUs XUMUm
Ha YpOBHE Lefein Wn3ydeHUs npeaMeTa U OCHOBHbIX BWAOB Yy4eOHO-MO3HaBaTE/IbHOM
[eAaTe/IbHOCTY 06yYatoLLLeroca No 0OCBOEHUIO Y4EOHOTO COAepXKaHWS.

3HaHMe XMMUK CNY>KUT OCHOBOM AN (hOPMMPOBaHNA MUPOBO33PEHUS 06yYatoLLLErocs, ero
NpeLCTaBIEHNIA O MaTePUaTIbHOM eJMHCTBE MMPA, BXXHYIO PO/ib UTPatoT POPMUPYEMbIE XUMUENR
NpeLCTaBNeHNs O B3aMMOMNPEBPALLEHNAX SHEPTUN 1 06 3BOJIOLMM BELLECTB B NPUPOAE, 0 NYTAX
pelleHnst  rnobanbHbIX NpPobneM YCTOMYMBOIO pPasBUTUS  UYENOBEYECTBA —  CbIPbEBOWA,
3HEPreTNYeCKON, NULLEBON 1 3KOMOMMYecKol 6e30nacHOCTI, NPo6/ieM 34paBOOXPaHEHNS.

3yuyeHre xummm:

CMOCOOCTBYET peann3aumMmM BO3MOXHOCTEA [Ans  caMopasBUTMSi M (hOPMUPOBaHUSA
KyNbTYpbl IMYHOCTK, €€ 06LLel 1 (hYHKLMOHANbHON FPamMOTHOCTY;

BHOCUT BK/1aZ B (hOPMMPOBaHME MbILLNIEHMSI U TBOPYECKMX CMOCOBHOCTEN 06y4atoLLmMXCS,
HaBbIKOB WX  CaMOCTOSITENIbHOW  y4ebHOW  [eATeNIbHOCTW,  3KCMEPUMEHTAIbHbIX U
NCCNefoBaTe/IbCKUX  YMEHWA, HEOOXOAMMbIX KaK B TMOBCELHEBHOW >KU3HW, TaK W B
NPOEeCCMOHA/IbHON AeATENIbHOCTH;

3HAKOMWUT CO CMEeuMMUKON HAy4yHOro MbILUMEHNS, 3aKNafblBaeT OCHOBbI LI€/IOCTHOIO
B3rNsfa Ha eIMHCTBO MPUPOAbI U YeroBeKa, AB/AETCA OTBETCTBEHHbIM 3TanoM B (hOpMMpOBaHMN
€CTECTBEHHO--Hay4HOM rPaMOTHOCTY 06YYatOLLMXCS;

CNoco6CTBYET (POPMMPOBAHUIO LIEHHOCTHOIO OTHOLLEHWA K €eCTeCTBEHHO--Hay4YHbIM
3HaHWAM, K Npupofe, K YenoBeKy, BHOCMT CBOW BK/ag B 3KOMOMMYeckoe 06pa3oBaHue
06yyaroLLmXCs.

[aHHble HanpasneHust B 00y4eHUU XMMUKM 06ecneynBaroTCs CrneunuKoin cogepxaHms
y4ebHOro npegmeTa, KOTOpPbIA SBASETCA Mefarornyeckn afanTMpOBaHHbIM - OTPaXKEeHUEM
6a30BOI HayKn XMMWW Ha OnpeAenéHHOM aTare eé pasBuTus.

Kypc Xummm Ha ypoBHEe OCHOBHOrO 00LLEro 0bpa3oBaHUS OPUEHTMPOBaH Ha OCBOEHUE
06y4atoLLMMUCA CUCTEMbI NEePBOHAYa/IbHbIX MOHATUIA XMMUKN, OCHOB HEOPTraHNYeCKON XUMUN 1
HEKOTOPbIX OTAE/bHbIX 3HAYNMbIX MOHATUIA OPraHNYeCKOn XUMUN.

CTpyKTypa cofepXxaHus nporpammbl N0 XMMUW CPOPMUPOBaHA HA OCHOBE CUCTEMHOIO
noaxoga K eé msydeHuto. CofepKaHue CKafblBaeTCA M3 CUCTEMbl MOHATUA O XMMWUYECKOM
3NeMeHTe W BeLecTBe WM CUCTEMbl MOHATUA O XMMWYECKON peakumun. ObGe 3TU CUCTEMb



CTPYKTYPHO OpraHv3oBaHbl Mo MPUHLMNY MOC/Nef0BaTeNlbHOr0 PasBUTUA 3HaHUA Ha OCHOBE
TEOpPeTUYECKMX NPeLCTaBEHNIA Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKY/APHONO YYEHNS KaK OCHOBbI BCEr0 eCTECTBO3HAHMS;

— MNepuogunueckoro 3akoHa . . MeHzeneesa Kak 0CHOBHOI0 3aKOHa XMW,

— YYEHUS 0 CTPOEHUM aTOMa M XUMUYECKOI CBA3W;

— NpeacTaBneHnin 06 3N1eKTPONUTUYECKON AUCCOLMALIMN BELLECTB B pacTBOpaXx.

TeopeTuyeckme 3HaHWA PaccMaTpMBAtOTCA HA OCHOBE IMIMUPUYECKM MOSTYYEHHBIX W
OCMbIC/IEHHBbIX (PaKTOB, pa3BMBAOTCA MNOCMEeLOBaTeIbHO OT OAHOI0 YPOBHA K [Apyromy,
BbIMONHAA (PYHKLMN OOBACHEHWS WM MPOrHO3MPOBAHWS CBOMCTB, CTPOEHUS U BO3MOXHOCTEW
MPaKTUYECKOro NPUMEHEHNS ¥ NOSTYYEHNS N3yYaeMblIX BELLECTB.

OcBOeHVe nporpaMMbl MO XMMWUWM CNOCOOCTBYET (HOPMUPOBAHMIO NPEACTaBNEHUS O
XUMMYECKONM COCTaBAAOLLEA Hay4yHON KapTUHbI MMpa B /IOTMKe €€ CUCTEMHON Npupoabl,
LLEHHOCTHOIO OTHOLLIEHMS K HAYYHOMY 3HAHMWIO 1 MeTOAaM MO3HaHWUA B HayKe. V3yueHne Xumum
MPOUCXOAMT C TMPUBEYEHWEM 3HAHWIA U3 paHee U3YYeHHbIX YYebHbIX MpPeaMeToB:
«OKpyXaroLLmin Mup», «bronorus. 5-7 Knaccbl» 1 «Pu3nka. 7 Knace».

Mpy N3yveHUn XUMUM NPOUCXOLNT (HOPMUPOBAHME 3HAHWIA OCHOB XUMMUYECKON HayKM Kak
06/1aCTV COBPEMEHHOIO €CTECTBO3HAHWSA, NPaKTUYECKON AeATeNIbHOCTY Ye/loBeKa N KaK OLHOro
13 KOMMOHEHTOB MMPOBOW Ky/bTypbl. 3afaya y4yebHOro npegmera COCTOMT B (POPMUPOBAHUN
CUCTEMbI XUMMUYECKUX 3HAHUA — BaXKHeWLUMX (haKTOB, MOHATUIA, 3aKOHOB W TEOPETUYECKUX
MOMIOXEHWI, AOCTYMNHbIX O0006LWEHNA MMPOBO33PEHYECKOTO XapakTepa, f3blka Hayku, B
NPUOGBLLEHNN K Hay4YHbIM METOAAM MO3HaHWS MPY N3YYeHUI BELLLECTB Y XMMUYECKUX peakLuii, B
(hOpMUPOBAHMN 1 Pa3BUTUN O3HABATENIbHbIX YMEHWA W WX MNPUMEHEHUU B Yy4yebHO-
Mo3HaBaTe/IbHON M y4ebHO-M1CCef0BaTeIbCKON feATeNIlbHOCTU, OCBOEHUM MpaBua 6e30nacHoOro
ob6palLLeHns C BeLLeCTBaMM1 B NOBCEAHEBHOMN XXN3HW.

Mpy U3y4yeHUn XMMUM Ha YPOBHE OCHOBHOrO 0O6LLEro 06pa3oBaHWs BaKHOe 3HaueHue
nprobpenn Takme Lenu, Kak:

— (hopMMpOBaHNE MHTENNEKTYaNIbHO Pa3BUTON SIMYHOCTMW, FOTOBONM K CaM006pa3oBaHuIo,
COTPYAHUYECTBY, CaMOCTOATENIbHOMY MPUHATUIO pPeLUeHnid, CNOCOBHOA afanTupoBaTbCcA K
ObICTPO MEHSOLLMMCS YCOBUAM XKU3HW;

— HanpaeNeHHOCTb O0Oy4YeHMs Ha CUCTeMaTM4YecKoe MpuoGLLeHne obyyvarowmxes K
CaMOCTOSATENIbHOW  MO3HaBaTe/IbHON  AeATENbHOCTW,  HayYHbIM  MeTOAaM  MO3HaHWS,
(hopMUPYIOLLUM MOTMBALMIO U Pa3BUTUE CMIOCOBHOCTEN K XUMUN;

— o0becneyeHve YCMoBWMW, CMOCOBGCTBYIOLWMX MPUOOPETEHMIO 06YYaIOLWMMUCA OMbITa
pa3HOO6pa3HOW [AeATeNbHOCTW, MO3HaHUA W CaMOMO3HaHWSA, K/HOYEBbIX HABbIKOB (K/HOUEBbIX
KOMMETEHLMIN), UMEIOLLMX YHBEPCA/IbHOE 3HaUEHME 415 pa3/IMYHbIX BUAOB AeATENbHOCTY;

— (hopmupoBaHme 06LLEeN (hYHKLMOHANTLHOW 1 eCTECTBEHHO-HAY4YHOW rpamMOTHOCTH, B TOM
yncne YMeHUn 0OBACHATL W OLEHMBATb ABNEHUS OKPYXXAKOLLEro Mupa, UCNOMb3ys 3HaHWA Y
ONbIT, MONYYEHHblE MPU U3YYEHUN XUMUKW, MPUMEHSTb WX NpWU  pelleHnn npobnem B
MOBCEAHEBHOW YXN3HW U TPYLOBOV AeATENbHOCTH;

— (hopMupoBaHMe Y 00yYatoLLMXCA IYMaHUCTUYECKUX OTHOLLEHWUIA, MOHUMAHMWA LLeHHOCTU
XUMMUYECKNX 3HAHWIA [/ BbIPaOOTKM 3KOMOMMYECKU LieNecoobpasHoro noBefeHust B ObITY U
TPYLOBOW [eATeNIbHOCTU B LENIAX COXPaHeHUsi CBOEro 3[0POBbS U OKPYXKaKOLLEn NpUpoaHOiA
cpegsl;



— pa3BUTME MOTMBALMM K 00YYEHWMIO, CMOCOOHOCTEN K CAMOKOHTPO/IKO U CAMOBOCMUTaHUIO
Ha OCHOBe YCBOEHWS 0O0LLEeYenoBeYeCKNX LEHHOCTeN, FOTOBHOCTM K OCO3HAHHOMY BblOOpY
Npotmnns U HanNpaB/EHHOCTUN Ja/ibHENLLEro 00yYeHus.

OOLLee YnCo YacoB, OTBELAEHHbIX A1 U3YYEHUSA XUMWUW HA YPOBHE OCHOBHOIO 06LLero
obpasoBaHus, coctaBnset 136 yacos: B 8 knacce — 68 yacoB (2 Yaca B Heaento), B 9 Knacce — 68
4acoB (2 Yaca B Hefento).



COAEP>XAHUE OBYYEHUA

8 KJTACC

NepBOHaYasIbHbIE XUMUYECKME MOHATUA

MpeoMeT xumun. Ponb XUMUWU B XWU3HW 4YenoBeka. XWMUA B cuCTeMe Hayk. Tena u
BellecTBa. Pu3nMYecKMe CBOWCTBa BelLeCcTB. ArperaTtHoe COCTOsHME BellecTB. [OHATME O
MeToZax Nno3HaHUs B XMMUW. YucTble BelecTsa U cMecu. Cnocobbl pasfeneHns CMecei.

ATOMbI 1 MOMIEKYNbl. XUMUYECKMe 3M1eMeHTbl. CKMBO/MIbI XUMWYECKUX 3/1EMEHTOB.
MpocCTble 1 CNOXHbIE BeLlecTBa. ATOMHO-MOJIEKYIAPHOE YUeHMe.

XvmMunuyeckas opmyna. BaseHTHOCTb aTOMOB  XUMWYECKMX  3/IEMEHTOB.  3aKOH
MOCTOAHCTBA cocTaBa BellecTB. OTHOCUTENIbHAsA aTOMHaa Macca. OTHOCUTe IbHas MOJeKyNApHas
macca. MaccoBas 015 XMMUYECKOT0 3/1EMEHTA B COEAVHEHUMN,

KonnyecTtBo BellectBa. Monb. MonapHaa macca. B3avMocBA3b KO/MYECTBa, Macchbl U
yncna CTPYKTYPHbIX eMHNL, BeLecTBa. Pacyétbl No hopmynam XMMUYECKNX COeAUHEHNIA.

Pur3nyeckne N XMUMUYECKne fBneHUA. XMMUYecKas peakums v eé npusHaku. 3akoH
COXpaHeHNs MaccChl BeLLeCTB. XMMUYECKMe YpaBHEHUS. Knaccumkauma XMMUYECKNX peakLmin
(coeanHeHWs, pa3noXKeHWs, 3aMeLLeHNs, 06MeHa).

XUMUYECKUNIA 3KCNEPUMEHT :

3HAaKOMCTBO C XMMWYECKOIN MOCYAOiA, npaBunamu paboTbl B fabopatopum v npuémamm
obpalleHns ¢ nabopaTopHbIM 060pYAOBaHMEM, M3y4YeHMe W OnucaHue (U3NYECKUX CBOWCTB
06pas3L0oB HeopraHMYeCcKnx BeLLEeCTB, HabnaeHVe Puanyecknx (niasneHne BOCKa, TasHNUe Nbaa,
pacTupaHue caxapa B CTYMKe, KUMeHve 1 KOHAeHcauusa BOAbl) U XMMUYECKMX (FOpeHune CBeuw,
NpoKasnBaH1e MeLHON NPOBOJIOKM, B3aUMOENCTBME Mefa C KUCNOTOW) ABMeHWI, HabnoLeHme
M OnuWcaHWe MNPU3HAKOB MPOTEKaHWUS XMMWYECKUX peakumii  (pasnoXKeHue — caxapa,
B3aVIMOAENCTBNE CEPHOM KUCMOTbI C XN0puaoM Gapus, pasnoxeHue rugpokcuga megn (1) npu
HarpeBaHMK, B3aMMOAENCTBME >Xenesa ¢ pactBopom conu Mmeam (I1), n3yyeHme cnoco6oB
pasfefieHnsi CMeceldi: C MOMOLLbKO MarHuTa, (PUIbLTPOBaHWE, BblNapuBaHue, AUCTUNIALWS,
Xpomarorpadms, npoBefjeHUMe O4YUCTKM MOBapeHHOW CONW, HabnlofeHVe W onucaHue
pe3ynbTaToB MPOBELEHNUSA OMbiTa, WMHOCTPUPYIOLLEr0 33aKOH COXPaHeHusi MaccChl, CO3faHue
Mozeneli MoneKy/ (LapoCTePXKHEBbIX).

BaxkHeLIne NpeacTaBUTENIM HEOPraHNYeCKMX BELLECTB

Bo3gyx — cmecb rasos. Coctas Bo3gyxa. Kucnopog — 3nemMeHT U NpOCTOe BeLLecTBO.
HaxoxzgeHne kucnopoga B Npupoge, hnsmnyeckne 1 XMMMYeCKre CBOMCTBA (peakuum ropeHus).
Okcugpl. TpumeHeHve kucnopoga. Crnocobbl MOMydYeHMs KWCopoja B niabopatopum u
MPOMbILLINEHHOCTN. KpyroBopoT Kucnopoga B npupoge. O30H — annoTponHas MoAugukaums
Ku1cnopoza.

Tennoor 3((eKT XMMUYECKON peakuuu, TEPMOXMMUYECKUE YpPaBHEHUS, 3K30- WU
3HLOTEpPMUYECKME peakumn. TOMnnmBO: Yronb W MeTaH. 3arps3HeHvie BO3f4yxa, YCWieHue
MapHMKOBOr o 3(hheKTa, paspyLUeHne 030HOBOIO C/10A.

Bogopog — anemMeHT M MpocToe BewecTBo. HaxoxiaeHwe Bogopoga B MNPUPOAE,
(hn3nyeckKmne N XMMmUYeCcKmne CBOMCTBA, NPUMEHEHUE, CNOCco6bl NoyyYeHns. KcnoTbl 1 conu.

MonsipHbIn 06BbEM ra3oB. PacuéTbl N0 XMMUYECKM YPaBHEHMSIM.

®usnyeckme cBOMCTBA BOAbl. Boja kak pacTBopuTenb. PacTBopbl. HacbileHHble 1
HeHaCbILEeHHbIE PacTBOpbl. PacTBOPMMOCTbL BelLecTB B Bofe. MaccoBas [0N BellecTsa B
pacTeope. XvMu4yeckue cBoinctea Bofdbl. OCHOBaHUA. Pob pacTBOPOB B MPUPOLE U B XKWU3HU



yenoseka. KpyrosopoT BOAbl B npupoge. 3arpssHeHne npupoaHbIX Bog. OxpaHa M 04MCTKa
NMPUPOAHLIX BOA.

Knaccumkaums HeopraHuyeckux coeguHeHuid. Okcuppl. Knaccugmkauyms OKCUZAO0B:
coneobpasyroLme (OCHOBHbIE, KAC/TOTHbIE, aMOTepHbIE) 1 HeconieobpasyroLme. HomeHknatypa
OKCUAO0B. PU3NYECKMNE N XMMMYECKIE CBOMCTBA OKCUAOB. [N0yYeHne OKCUAOB.

OcHoBaHus. Knaccugukaumsa OCHOBaHW: LWENOYM U HepacTBOPUMbIE OCHOBaHUS.
HomeHKknatypa OCHOBaHWil. PU3NYECKMe U XMMUYeCKMe CBOWCTBA OCHOBaHWM. [lonydeHue
OCHOBaHWM.

Kucnotbl. Knaccudmkauma Knucnot. HoMeHKnaTypa Kuciot. Pusnyeckue n XMMnyeckune
CBOWCTBa KUCNOT. Pag akTBHOCTM MeTanoB H. H. BekeTosa. Mony4yeHne KACIOT.

Conn. HomeHknatypa coneit. ®uU3nyeckme M XUMUYECKMe CBOWCTBa coseit. MonyyeHue
COfe.

"eHeTMYeCKas CBA3b MEXAY KnacCaMn HeopraHM4YeCcKUX COeavHEHWIA.

XUMWNYECKWNIA 3KCMEPUMEHT :

KayeCTBEHHOE OMpejeneHne COLepXaHua K1CIoposa B BO3Lyxe, NnonyyveHne, cobmpaHue,
pacrosHaBaHMe W U3ydyeHWe CBOWCTB KUCNopofa, HabnofeHWe B3aMMOAENCTBUSA BELLECTB C
KMC/IOPOAOM U YC/IOBUA BO3HUKHOBEHUS M NpeKpaLleHns ropeHuns (noxapa), 03HaKoOMIeHue ¢
obpasuamy OKCUOB W OMucaHWe WX CBOWCTB, MOJy4veHWe, cobupaHue, pacro3HaBaHWe U
M3yyeHne CBOWCTB Bogopoga (ropeHue), B3ammopeincTsme Bogopofa c okcugom meau (l1)
(BO3MOXXHO MCNONb30BaHVE BUAeOMaTEPMAoB), HaboaeHe 00pa3LLOB BELLECTB KOIMYECTBOM
1 monb, uccnefoBaHne 0COBGEHHOCTEN PaCcTBOPEHUS BELLECTB C Pas3/IMYHOM PacTBOPUMOCTLIO,
NPUroTOB/EHWE PAcTBOPOB C OMpefe/léHHON MacCOBOW [0neld PacTBOPEHHOIO BeLLECTBa,
B3aVMOZeNCTBUE BOAbl C MeTannamMu (HaTpvem W KabuyeM) (BO3MOXHO WCMO/b30BaHME
BMeOMaTepnanoB), UCCnefoBaHne o6pasLoB HeopraHWYecKuX BELLECTB Pas/IMyHbIX K/acCoB,
HabntofeHne M3MEeHEHNs OKpacKW WHAMKATOPOB B pacTBOpax KWUCAOT W LLEeNoYel, n3y4veHue
B3aumogencTaua okcupa meam (Il) ¢ pacTBOPOM CEPHON KUCNOTbI, KUCMOT C MeTaliamu,
peakunii  HelTpanusauuu, nosyyeHne HepacTBOPUMbIX OCHOBAHWI, BbITECHEHWE OfHOrO
MeTa/1na Apyrum 13 pacTBopa CoNu, peLleHne aKCnepuMeHTasbHbIX 3a4ad Nno Teme «BakHenLwmne
K/lacCbl HEOPraHNYeCKMUX COeANHEHNI.

Mepuognyecknin 3akoH 1 MNepuognyeckas cucTeMa XMMUYECKUX 3nemeHToB . U.
MeHgeneesa. CTpoeHne aToMoB. XMnyeckas cBA3b. OKUCNNTE/IbHO-BOCCTAHOBUTEIbHbIE
peakuumn

MepBble MOMbITKN KNacCUUKaLUM  XUMUYECKUX 3/1IEMEHTOB. [MOHATME O rpynnax
CXOLHbIX 3/1eMEHTOB (LLIENIOYHbIE U LLENI0YHO3EME bHbIE METa/I/Ibl, Fa/I0reHbl, UHEPTHbIE rasbl).
AnemeHTbl, KOTopble 06pa3yoT aM()OTEPHbIE OKCUAbI U TNAPOKCUAbI.

Mepuognuecknii  3akoH. [lleproamyeckas cUCTeMa XUMWUYECKUX 3anemeHtos M. W.
MeHgeneesa. KopoTkonepuogHas W [/IMHHONEpPUOAHasA (HopMbl [epuoamyeckoin CUCTeMbI
XMuyecknx anemeHtos [. WM. MeHpgeneeBa. [Mepuogbl v rpynnbl. PUNYECKUIA CMbICN
NnopsLKOBOro HoMepa, HOMepoB fnepuoga 1 rpynnbl 31eMeHTa.

CtpoeHne atomoB. CocTaB aTtoMHbIX Afdep. W3otonbl. 3neKTpoHbl. CTpoeHue
3NIeKTPOHHbIX 060/104eK aTOMOB MepBbIX 20 XMMUYECKUX 3/1IeMEHTOB MepnoanyecKoin cucTemsl
O. . MeHpeneeBa. XapakTepucTMkKa XUMWUYECKOr0o 3/1eMeHTa MO €ero MOJIOKEHUIO B
Mepuogunyeckoin cucteme . . MeHpeneesa.

3aKOHOMEPHOCTU M3MEHEHUA pafnyca aTOMOB XUMUYECKUX 3N1IEMEHTOB, META//TMYECKNX U
HeMeTa/IIMYeCKX CBOWCTB MO rpynnamM 1 nepuojam.



3HaueHue TMNeproamMyeckoro 3akoHa v Mepruoanyeckon cUCTeMbl XUMUYECKUX 3/1EMEHTOB
[N Pa3BUTUA HayKu U NpakTUKKU. [. V. MeHaenees — y4éHblid 1 rpaxxaaHnH.

Xunmunyeckas CBA3b. KoBaneHTHas (nonspHas 7 HernosispHas) CBA3b.
3NeKTPOOTPULLATENILHOCTL XUMUYECKMX 3/1eMEHTOB. VIOHHas CBA3b.

CreneHb  okucneHusi.  OKUCUTENIbHO--BOCCTaHOBUTENbHbIE  peakuuun.  [lpouecchl
OKWICNEeHNA 1 BOCCTaHOBNEHUA. OKUCUTENN N BOCCTaHOBUTENN.

XMMUYECKNIA IKCNEPUMEHT :

n3ydyeHne 06pa3LLOB BELLECTB METa//IOB U HEMETa/I0B, B3aMMOAENCTBME TUAPOKCMAA
LMHKa C pacTBopamu KUCMOT W Le/IoYeid, NPoBeAeHNEe OMbITOB, WMKOCTPUPYHOLLMX NPUMepsI
OKMCNNTENIbHO-BOCCTAHOBUTE/bHBIX peakuuii (ropeHune, peakuum pasnoXkeHns, CoeanHeHNs).

Me>knpeLMeTHble CBA3N

Peannzaums MeXnpeaMeTHbIX CBA3EN MPU M3YHEHUN XMMUKM B 8 Knacce OCYLLECTBSETCA
yepe3 UCMOMb30BaHMe KakK OOLMX eCTeCTBEHHO--HayuYHbIX MOHATWIA, TakK W MOHATUNA,
ABNAIOLLMXCA CUCTEMHBIMU A4N19 OTAENbHbIX NPeAMETOB eCTECTBEHHO--HAY4YHOr0 LMKNa.

OOLLUMe eCTeCTBEHHO--Hay4Hble MOHATUSA: Hay4yHblA (hakT, FUNoTesa, TEOpWs, 3aKOH,
aHan3,  CUHTe3,  Knaccuukaums,  NepuoaMYHOCTb,  HabMfeHue,  9KCMEPUMEHT,
MOAeNnpoBaHve, N3mepeHve, Moaenb, ABNeHNE.

®u3nka: Matepus, arTom, 3MEKTPOH, MPOTOH, HEWTPOH, WOH, HYKAuA, W30TOoMbl,
PafNOaKTUBHOCTb, MOJIEKYNa, 3NEKTPUYECKUIA 3apsif, BELLECTBO, Teno, 06bEM, arperatHoe
COCTOSIHME BELLeCTBa, ras, ()M3nyecKune BeNYMHbI, eANHULbI N3MEPEHWNS, KOCMOC, M/aHeThl,
3BE3Aabl, ConHue.

Buonorus: hotocuHTes, AbixaHue, brochepa.

leorpagmsa: armocgepa, rugpocdepa, MWHEpPasbl, TOPHble MOPOAbl, MOMEe3HbIE
MCKOMaemble, TOMNBO, BOAHbIE PECcypChl.

9 KNTACC

BeLecTBO U XMMNYeckasa peakums

Meprognyecknii  3akoH. [leproamyeckas CUCTEMA XMUMWUYECKUX 3anemeHtos M. W.
MeHpeneea. CTpOeHMe aToMOB. 3aKOHOMEPHOCTM B W3MEHEHWM CBOWCTB XUMWUYECKUX
3MEMEHTOB MNepBbIX TPEX MEPUOAOB, Kaus, Kabumst M UX COEAMHEHWIA B COOTBETCTBUU C
MOSI0XKEHVEM 3/1EMEHTOB B MeprogMYecKoin CUCTEME U CTPOEHMEM MX aTOMOB.

CTpoeHue BelecTBa: BWAbl XMMUYECKOW CBA3W. TWMbl KPUCTUIMYECKUX PELUETOK,
3aBMCMMOCTb CBOWCTB BeLLecTBa OT TWUMa KPUCTIMYECKOW PELUETKM U BMAA XMMUYECKON
CBSA3N.

Knaccugmkauyms M HOMeHKMaTypa HeopraHMYeckux BewecTB. XMMMUYECKMe CBOMCTBa
BELLECTB, OTHOCALLUMXCS K Pa3/IMYHbIM K/laccaM HEeopraHM4yecKuUX COeLUHEHWN, reHeTuyecKast
CBSI3b HEOPraHNYeCcKnX BELLECTB.

Knaccugukayms XMMMYecKMX peakuuii o pasfiMyHbIM npusHakam (Mo YMCIy U COCTaBy
YYacTBYHOLMX B peakuuy BeLLeCTB, MO TemnsjoBOMY 3((eKTy, M0 W3MEHEHUI CTeneHel
OKUC/EHNA XUMUYECKMX 3/IEMEHTOB, MO 0OPaTUMOCTM, MO Y4YacTUIO KaTain3atopa). IK30- U
3HO0TEPMUYECKME peakLnn, TEPMOXUMNYECKIME YPABHEHUS.

MoHATME O CKOPOCTM XMMUYECKOW peakumu. MoHsTre 06 06paTUMbIX U HEOBPaTUMbIX
XUMNYECKUX peakumnsax. [MOHATMEe O TOMOreHHbIX W reTeporeHHbIX peakuuax. loHATve o
KaTanm3e. [TOHATME O XUMWYECKOM paBHOBecUW. PaKTOpbl, BAUAKOLIME HA CKOPOCTb
XVMMYECKOM peakuuy 1 NON0XKEHNE XMMMUYECKOT0 paBHOBECUS.



OKMCNNTENbHO-BOCCTAHOBUTESIbHbIE  PeakuuW, 3MEKTPOHHBIA  6anaHC  OKMC/UTENbHO-
BOCCTaHOBWTE/IbHOM peakumn. CocTaB/eHne YpaBHEHWUI OKMCANTENbHO--BOCCTAHOBUTENbHbIX
peakLMii C MCMONb30BaHMEM METO/a 3NEKTPOHHOMO GasaHca.

Teopust 3NEKTPONUTUYECKON AUCCOLMALMN. DNEKTPONUTbI N HEINEKTPOUTbI. KaTuoHBbI,
aHWOHbI. MexaHu3M Auccoumaumm BELLECTB C pas/IMYHbIMKA BUAAMU XUMUYECKOW CBA3M.
CrteneHb auccoumaummn. CusbHble 1 cnabble 31eKTPONUTHI.

Peakuun MOHHOrO 06MeHa. YCnoBus NPOTEKaHUA peakuuii MIOHHOro 06MeHa, MOJHbIE U
COKpAaLLEHHbIE MOHHbIE YpaBHEeHUS peakuumii. CBOICTBA KWUCMOT, OCHOBaHWIA W COMEinl B CBETe
npeacTaBneHniAc 06 3NeKTPONUTUYECKOW Auccoumaumn. KayecTBeHHble peakumy Ha WOHbI.
MoHsTYE O TMAPOn3e CoNe.

XMMMWYECKINIA IKCNEPUMEHT :

O3HAKOMJIEHWe C MOLENAMM KPUCTIIMYECKMX PELLETOK HeopraHMyecKUX BeLLeCTB —
MeTa//IOB M HemeTainoB (rpauta WM anmasa), CNOXHbIX BeLLeCTB (Xnopuga HaTpus),
nccnefoBaHMe 3aBMCUMOCTM CKOPOCTU XUMUYECKOW peakuun OT BO3LENCTBUA Pas/IMUHbIX
(hakTOpOB, MCCNeaoBaHUe 3N1EKTPONPOBOAHOCTA PacTBOPOB BELLECTB, Mpouecca AWCcCcoLmaLmm
KUCNOT, LWenoyein n coneii (BO3MOXHO WCMOMb30BaHWE BWUAEO MaTepuanos), MPOBeAEHME
ONbITOB, WMAMOCTPUPYIOLLMX MPU3HAKN MPOTEKaHWS peakuMii MOHHOro obmeHa (06pa3oBaHMe
ocajka, BblgeneHve rasa, 06pa3oBaHMe BOAbl), OMbITOB, WMOCTPUPYIOWMX MPUMEpSI
OKMCNNTENIbHO-BOCCTAHOBUTE/bHBIX peakunii (ropeHue, peakumn pasfioXeHWs, COeAuHeHUs),
pacno3HaBaHMe HeOPraHWYecKMX BELLEeCTB C MOMOLLbK KayeCTBEHHbIX peakuuid Ha WOHbI,
peLLleHne 3KCNeprMeHTaNbHbIX 3a4au.

HemeTansnbl 1 nx coeguHeHNs

O6Lan xapakTepucTMka ranoreHoB. OCOGEHHOCTM CTPOEHWS AaTOMOB, XapaKTepHble
cTeneHn okucneHus. CTpoeHMe U (DU3MYECKUe CBOWCTBA MPOCTbIX BELLECTB — ra/loreHoB.
XvMMUYecKne CBOKMCTBA Ha MpuMepe X/opa (B3aUMOLEWCTBME C MeTal/laMu, HemeTaniamu,
wenoyamu).  Xnoposogopog. CongHas  KUCNOTa, XMMWYECKMe CBOWMCTBa, MOJyYeHwe,
npvMeHeHvie. [lecTaue xnopa 1 X10poBOLOPOLA HA OpraHn3M YesioBeka. BakHelLwmne xnopuabl
N UX HAXOX/EeHWe B NPUpose.

O6Lwan xapakTepucTmka anemeHToB VIA-rpynnbl. OCO6EHHOCTU CTPOEHMs aTOMOB,
XapaKTepHble CTeneHn OKucneHusi. CTpoeHMe U (n3nyeckme CBOICTBA MPOCTbIX BELLECTB —
Kucnopoga u cepbl. ANOTPOMNHbIE MOAUMMKALMA KMCIO0poAa U Ccepbl. XMUYECKMe CBOICTBA
cepbl. CepoBOLOPOA, CTPOEHMe, (PM3MYECKMe N XUMUYECKMe CBOMCTBa. OKCUAbl Cepbl Kak
NpeacTaBUTeNM KUCNOTHbIX OKCUAOB. CepHas KUCNoTa, (PU3NYECKMe U XUMUYeCKMe CBOMCTBA
(obwme Kak npencTaBuUTeNs Knacca KUCIOT U Cneumuueckre). XuUMUYeckue peakumu,
nexallme B OCHOBE MPOMBILLIEHHOrO Crocoba MonyyeHUs CepHO KUCnoTbl. pumMeHeHue
CepHOIi K1cnoTbl. CoNn CEPHOI KUCMOTbI, KaYeCTBEHHas peakLms Ha CybaT-NoH. HaxoxaeHve
cepbl U eé coeduMHeHWA B npupode. XMMUYeCKOe 3arps3HeHVe OKpyXarollein cpefbl
coeguHeHVAMU cepbl (KMCNOTHbIE LOXAW, 3arpsasHeHve Bo3gyXa U BOAOEMOB), CMNOCOObI ero
npeaoTBpaLLeHns.

O6bLwan xapaktepuctuka 3nemeHToB VA-rpynnbl. OCO6EHHOCTU CTPOEHWS aToMOB,
XapaKTepHble CTENeHW OKUCNeHMs. A30T, pacnpocTpaHeHVWe B NpUpPode, (uU3nyeckue U
XUMMYecKune ceoincTea. KpyrosopoT a3oTa B npupoge. AMMUAK, ero manyeckre n XMMMYecKme
CBOWCTBa, NosydeHne 1 nprmMeHeHne. Conm amMoHUsA, UX (U3NYECKNE N XMMUYECKME CBOMCTBA,
npuMeHeHvie. KayecTBeHHast peakuMsi Ha WMOHbl aMMOHMA. A30THas KWCNOTa, e€ Mony4veHue,
(hm3nyeckne M Xmmuyeckme CBoicTBa (06LWME KakK MpeAcTaBMTENs Knacca KUCIOT MU
creunguyeckme). Mcnonb3oBaHWe HUTPATOB WM COME aMMOHWUSA B KavyecTBe MUHepaslbHbIX



yA06peHnA. XuMUYecKoe 3arpsasHeHve OKpYXXatoLLein cpefibl CoeanHeHNAMM a30Ta (KUCNOTHbIE
[OX[AW, 3arpsisHeHVe BO34yXa, MO4YBbl M BOAOEMOB). dPocdop, anIOTPONHbIe MogUpUKaLum
(hocthopa, (hm3nyeckmne 1 xmmmnyeckue ceorictea. Okeng ocdopa (V) 1 ocdopHas KUCIoTa,
(hm3nyeckne M XMMMUYECKME CBOMCTBA, MoMydeHMe. Kcrnonb3oBaHue (ochaToB B KayecTse
MUHEPa/IbHbLIX YA06PEHNA.

ObLwas xapaktepuctuka 3nemeHtoB IVA-rpynnbl. OCO6EHHOCTM CTPOEHMsi aTOMOB,
XapaKTepHble CTeNeHW OKWUCNEHWS. YTNIepos, annoTponHble MoAUMUKaL M, pacnpocTpaHeHne B
npupoge, rsmyeckne N XMMmMYeckune cBocTBa. Agcopbums. KpyrosopoT yriepoga B nNpupoge.
Okcuapl yrnepoga, Ux QuUanyeckme 1 XMMUYECKe CBOMCTBA, AENCTBME Ha XXMBbIE OpraHu3Mbl,
noslydyeHve 1 NpUMeHeHWe. DKOOTNYECKMe NPo6/ieMbl, CBA3aHHbIE C oKcuaoMm yrnepoga (1V),
runoTesa rnobaibHOro NOTENeHNs KAMmara, NapHMKOBbIA 3MEKT. YToMbHaA KucioTa u eé
CoMMn, MX (PU3NYECKME W XMMUYECKME CBOICTBa, MONy4YeHWe U npumMeHeHue. KayecTBeHHas
peakumss Ha  KapboHaT-MoHbl.  Mcnonb3oBaHMe  KapboHaTtoB B ObITy, MeAuLMHe,
MPOMBILLIEHHOCTY Y CENIbCKOM XO03AMCTBe.

MepBOHaYa/IbHbIE NMOHATUA 06 OpPraHWYecKMX BeLLecTBax Kak O COeAMHEHWsX Yriepofa
(mMeTaH, 3TaH, 3TWeH, aueTWneH, 3TaHO/, [/IMLEPUH, YKCYCHasa Kucnota). [pupogHble
NCTOYHMKM YrNIeBOAOPOL0B (Yrofb, MPUPOAHLIA ra3, HeTb), MPOAYKTbI WX MNepepaboTKu
(6eH31H), UX PO/b B ObITY M NPOMbILLIEHHOCTU. MOHATME 0 BMONOTNYECKN BAXKHbIX BELLLECTBAX:
Xupax, 6efkax, yrneeofjax — W WX POAM B >KM3HU YesioBeka. MarepnasibHOe efUHCTBO
OpraHMyeckmx N HeOpPraHMYeCKUX CoeAMHEHWA.

KpemHWin, ero ¢uanyeckne M XMMUYECKME CBOICTBA, MOMYYEHWE W MPUMEHEHME.
CoeavHeHVss KpeMHus B npupoge. OO6wWwme npeacTasneHns 06 okcuge Kpemuus (1V) u
KpeMHWeBOM K1cnoTte. CUIMKaTbI, UX UCNOMb30BaHKE B ObITY, B NPOMBbILLIEHHOCTU. BaxkHeLmne
CTpouTe/bHble MaTepuasibl: KepamMuka, CTeK/0, LEeMeHT, 6eTOH, Xene306eToH. [1pobremsbl
6e30MacHOro UCMob30BaHUA CTPOUTENbHBIX MaTEPUaNOB B NOBCEAHEBHOM XM3HW.

XMMUYECKNIA 3KCNEPUMEHT :

n3yyeHne 06pa3LLOB HEOPraHNYEeCKMX BELLECTB, CBOMCTB CONSHOW KWUCNOTbI, NPOBeAeHME
KayeCTBEHHbIX peakuuii Ha X/I0PUA-MOHbI U HabtoeHne NPU3HAKOB MX MPOTeKaHWs, OMblTbl,
oTpaxatoLye (h13nyeckme U XMMUYeCKne CBOMCTBA Fa/lOreHoB U UX COeAMHEHWUA (BO3MOXHO
MCNONb30BaHMEe BWUEOMATEPMAsioB), O3HAKOMJIEHVWE C Ob6pasuaMun Xopugos (raioreHnzaos),
O3HaKoOM/leHMe C obpasuamMn cepbl M €€ COoeAMHeHMsIMU  (BO3MOXHO  WCMOJ/b30BaHME
BMAeoOMaTepnanoB), HabnloAeHne rnpouecca 00yrnMBaHWS  caxapa Mof4  AENCTBUEM
KOHLIEHTPMPOBaHHOW CEepPHOW KMUCNOTbI, U3yYeHNe XMMUYECKUX CBOWCTB pa3baBieHHOW CepHOiA
KNCNOTbI, NPOBeLeHNEe KAaYeCTBEHHON peakumMn Ha CynbMaT-vuoH M HabngeHne npusHaka eé
NPOTEKaHWs, 03HaKOM/IEHVE C (DU3NYECKUMM CBOWCTBaMM a30Ta, (ocdopa U UX COeAUHEHWIA
(BO3MOXXHO MCMNO/Mb30BaHME BUAEOMaTEPMAoB), 0bpasLiaMmn a3oTHbIX U POCHOPHLIX YL06PeHNH,
nosyyeHve, cobupaHue, pacnosHaBaHWe W W3y4YeHWe CBOWCTB ammuaka, MnpoBefAeHune
KaYeCTBEHHbIX peakUMin Ha WMOH amMMOHMA ¥ (octhaT-UoH U U3yveHUe MPU3HAKOB WX
NPOTEKaHWs, B3aMMOLECTBME KOHLEHTPUPOBAHHOW a30THOW KUCNOTbl C MefAbl) (BO3MOXHO
MCNOMb30BaHVE BUAEOMATEPUANIOB), U3YYeHWe Mofenell KPUCTANIMYECKUX PeLIETOK anmasa,
rpacura, ynnepeHa, O3HAKOM/IEHME C NPOLECCOM aAcopbumm pacTBOPEHHBLIX BELLECTB
aKTVMBUPOBAHHLIM YrNéM 1 YCTPOMCTBOM MPOTMBOrasa, NosyyeHne, cobrpaHune, pacro3HaBaHme
M U3y4eHVe CBOMWCTB YI/IEKMCIOro rasa, NpoBeAeHNe KayeCTBEHHbIX peakumidi Ha KapboHat v
CWIMKAT-UOHbI W W3Y4YeHMe MpPU3HAKOB WX MNPOTEKaHUs, O3HaKOMMEHME C NpoAyKuuei
CUNNKATHOW MPOMbILINIEHHOCTW, PEeLUeHne 3KCMepPUMEHTa/IbHbIX 3afady no TeMe «BakHelwve
HeMeTa/I/ibl Y UX COEANHEHUS.



MeTannbl N X COeaNHEHNS

OO6Las xapakTepucTuka XUMUYECKUX 3/1IeMEHTOB — MET&II0B Ha OCHOBaHUM WX
nosfioXKeHns B Nepuoanyeckoi cucteme XMMmMYecknx anemeHTos . V. MeHzeneesa 1 CTpoeHUA
atomoB. CTpoeHue MeTainoB. MeTannmMyeckas CBA3b W MeTa/l/IMYecKas KpUCTa/IInyecKas
PeLETKa. DNEKTPOXUMUYECKUI PAL HanpsHKeHUA MeTannoB. PusMuyeckme M XUMUYeCKUe
cBoicTea MeTainoB. O6Lime cnocobbl NonyyYeHUs MeTannioB. MOHSATUE O KOPPO3UWM METasfoB,
OCHOBHbIE Croco6bI 3aLMThbl X OT KOpPOo3uun. Cnnasbl (CTasb, YYryH, AHOP/TIFOMUHWIA, 6POH3a) 1
NX MPUMEHEHME B ObITY 1 NPOMbILLIEHHOCTW.

LLlenoyHble MeTansbl: NOM0OXKeHVE B [epuoanyecKoin CUcTeMe XMMUYECKUX 3/1EMEHTOB [.
. MeHpeneeBa, CTpOeHVE UX aTOMOB, HaxoXfeHue B npupoge. Pusnyeckne U XMMUYECKME
cBoicTea (Ha npumepe HaTpus 1 Kanusa). OKCUabl U TMAPOKCUAbI HATPUA U Kanns. MpumeHeHve
LLLE/TIOYHBIX METAINIOB U UX COEUHEHWIA.

LLlenoyHo3eMenbHble MeTan/lbl MarHUA W KanbUWiA: MONoXeHWe B [leprnognyeckoi
cucTeMe Xmmundeckux anemeHTtos . W. MeHpgeneesa, CTpOeHME MX aTOMOB, HaxOXAeHue B
npupoge. ®uUsnYeckre N XMMUYECKME CBOMCTBA MarHusi U Kanbums. BaxHeinlme coefnHeHus
Kanbuus (OKCUg, rmapokcua, conm). XXECTKOCTb BOAbI U CNOCOOLI €€ yCTpaHeH s,

ANIOMUHWIA: M0NI0XKeHWe B MepuofguyYeckon cucteMe XMMUYECKUX 3nemeHToB . W.
MeHgeneeBa, CTPOEHNe aTOMa, HaxoXaeHue B npupoge. PU3MYeCKre 1 XMMUYECKNe CBOWCTBA
NIOMUHMA. AM(OTEPHbIE CBONCTBA OKCMAA U TMAPOKCMAA /IFOMUHWS.

XKene3o: nonoxeHve B [lepnoanMyecKoli CUCTEME XUMMYECKMX 3nemeHToB M. W.
MeHfeneeBa, CTPOEHME aTOMa, HaxoXaeHne B npmpoge. ®PUsnyeckmne N XMMMYECKne CBOCTBA
Xenesa. Okcuabl, rugpokenabl u conu xenesa (I1) u >xenesa (111), nx cocras, CBONCTBa U
nosny4YeHue.

XMMMWYECKINI IKCNEPUMEHT :

O3HaKOM/ieHMe C obpa3uamyM MeTas/IoB M CMNaBoB, WX (M3NYECKMMU CBOMCTBaMM,
N3yyeHre pe3y/nbTaToOB KOPPO3UW MeTasiioB (BO3MOXHO MCMO/b30BaHWE BWMAEOMAaTeprasios),
0CO6EHHOCTEN B3aMMOENCTBINA OKCUAa KaslbLMsi U HaTpUs C BOAOW (BO3MOXHO MCMO/b30BaHMe
BMAeOMaTepnasioB), UCCNeA0BaHWEe CBOWCTB >KECTKOM BOAbI, Mpouecca ropeHus Xenesa B
kucnopoge (BO3MOXHO  WCMOMb30BaHWE  BUAeOMAaTepuanoB), MNPU3HAKOB  NPOTeKaHWs
KayeCTBEHHbIX peakUMid Ha MOHbI: MarHWs, KaibUus, atoMUHKSA, UMHKA, XXenesa (1) n xenesa
(1, megn (1), HabnAeHNE U ONKUCaHNe MPOLECCOB OKPALLMBaHUA NaMeHW MOHAMU HaTpus,
Kanuna 1 Kanbums (BO3MOXHO UCMONb30BaHWE BMAEOMAaTepUasioB), UCCef0BaHNE aM(DOTEPHbIX
CBOWCTB rmMApOKcMaa alOMUHUA U TUAPOKCUAA LIMHKA, peLleHne SKCnepuMeHTaIbHbIX 3a4ad Mo
Teme «BaxxHenLmne metanibl U UX COeLUHEHUSN.

XvMusa 1 oKpyXatoLas cpeja

BelecTBa 1 MaTepuasibl B MOBCEAHEBHOMN »XXM3HU YesioBeka. beszonacHoe MCnosib3oBaHWe
BELLECTB UM XMMWYECKUX peakuuin B ObITy. lMepBasd MOMOLLb MPU XUMUYECKUX OXOorax W
OTpaB/iEHNAX.

XMMUYeCKOoe 3arpsisHeHne OKpyXXaroLLel cpebl (MpeaenbHas 4oNycTUMas KOHLEeHTpaums
BewecTs, ganee — MAK). Posib XMMUK B peLLeHn 3KONOrMYeCKUX Npobem.

XMMUYECKNIA IKCNEPUMEHT :

n3y4veHne 06pasLoB MaTepnanos (CTEK/0, CNiaBbl MET/IIOB, NMOSIMMEPHbIe MaTepUasbl).

Me>KnpegmeTHble CBA3N

Peannzaums MeXnpegmeTHbIX CBS3el Npu U3ydyeHnn XuMum B 9 Knacce OCYLLECTBSETCS
yepe3 MCMo/b30BaHME KaK OOWMX eCTEeCTBEHHO-HaY4HbIX MOHATUWA, Tak W MOHATUN,
ABNAOLLMXCA CUCTEMHBIMM N5 OTAE/NbHbIX NPEAMETOB €CTECTBEHHO--HAY4YHOTO0 LKA,



OO6LLMe EeCTECTBEHHO-HAyUYHbIE MOHATUSA: HayuHblli (haKT, TWMOTe3a, 3aKOH, Teopus,
aHanM3,  CWUHTE3,  KnaccuuMKauus,  NepUOAUYHOCTb,  HabMofeHne,  SKCTEePUMEHT,
MOZENNPOBaHNe, U3MEPEHNE, MOAENb, SIBNIEHWE, NAPHUKOBbIA 3(EKT, TEXHONOTUS, MaTepuasbl.

®u3nKa: maTepusi, aTtoM, 9NEKTPOH, MPOTOH, HEWTPOH, WOH, HYKAWA, W30TOMbl,
PaAMOaKTUBHOCTb, MOJMEKYNa, 3MeKTPUYeCKUid  3apsf, MPOBOAHWUKKM,  MOMYNPOBOAHMKY,
[V3NEKTPUKK, (HOTOINEMEHT, BELLECTBO, Teno, 06bEM, arperaTHoe COCTOsiHMe BeLLeCTBa, ras,
PacTBOpP, PacTBOPUMOCTb, KPUCTANIMYECKas PeLLETKA, CnaBbl, (U3NYECKNE BEUUYMHBI,
eAVHNLIbI U3MEPEHMS, KOCMMYECKOe NPOCTPAHCTBO, NIaHeTbl, 3B&3/1bl, CONHLE.

Buonorus: (hoTocuMHTE3, AblXaHue, 6Guoctepa, 3KOCUCTEMA, MUHepasibHble YA06peHMs,
MUKPO3/NIEMEHTbI, MaKpPO3/IEMEHTbI, NUTaTeNbHbIe BELLLECTBA.

leorpams: aTMoctepa, rugpocepa, MWHEpanbl, TOPHble MOPOAbI, NOMe3Hble
ICKOMaeMble, TOMINBO, BOAHbIE PECYPChI.



NNAHNPYEMBIE PE3YJIbTATblI OCBOEHUA MPOIMPAMMBI MO XMW HA
YPOBHE OCHOBHOI' O OBLLLIEI'O OBPASOBAHUA

JINUHOCTHbBIE PE3YJIbTATDI

JINYHOCTHbIe pe3ynbTaTbl OCBOEHMSI MPOrpamMMbl OCHOBHOFO OO6LLEro 06Pa30BaHMS
AOCTUTalOTCs B X0/e 06YUEHMst XUMUW B eNHCTBE Y4e6HOI 1 BOCNUTATENbHON [eATeNbHOCTY B
COOTBETCTBMM C  TPAAMLMOHHBIMIA  POCCUICKMMM  COLMOKYNbTYPHbIMA U [IyXOBHO-
HPABCTBEHHbLIMU LIEHHOCTSIMMW, MPUHSATLIMK B 06LLECTBE NpaBuIaMy U HOPMaMy MOBEAEHUS U
CNoco6CTBYOT NMPOLLECCaM CamMOMNO3HaHWs!, CaMOPa3BUTS U COoLMaN3aLm 06yYaroLLIMXCS.

JINUHOCTHble pe3ynbTaTbl OTPaXKAOT TOTOBHOCTb O6YYatOLIMXCS PYKOBOACTBOBATHCA
CMUCTEMOIA MO3UTUBHBIX LIEHHOCTHbIX OpPUEHTALWIA 1 pacluMpeHne OnbiTa AesTeNbHOCTY Ha eé
OCHOBE, B TOM YMC/ie B YaCTK:

1) NaTPMOTMYECKOr0 BOCMINTAHUS:

LIEHHOCTHOrO OTHOLLEHMS K OTEUYECTBEHHOMY KYNbTYPHOMY, UCTOPMYECKOMY 1 HayYHOMY
HacMeAno, MOHUMAHWS 3HAYEHUs XMMWUYECKON HayKu B >KWU3HWU COBPEMEHHOrO OOLLECTBA,
CMNoco6GHOCTM BNafeTb AOCTOBEPHON MH(OpMAaLIME O NepeoBbIX AOCTUXKEHUAX U OTKPbITUAX
MUPOBOI W OTEUECTBEHHOW XMMUW, 3aMHTEPECOBAHHOCTM B Hay4HbIX 3HaHWsSIX 00 YCTPOIiCcTBe
MU1pa 1 06LLECTBa;

2) rpaXkaaHCKoro BoCnmTaHus:

NPeACTaBNEHUS O COLMAbHBIX HOPMax W MpaBUMaxX MEXIUYHOCTHLIX OTHOLLUEHWIA B
KONMEKTUBE,  KOMMYHWKAaTUBHOM  KOMMETEHTHOCTM B OOLECTBEHHO  MOJ/IE3HOWA,
yuebHO-U1CCNel0BaTeNbCKOM, TBOPUYECKOW W APYrMX BuAax [esTenbHOCTW, FOTOBHOCTU K
pasHO06Pa3HOI COBMECTHOI AeATENbHOCTY NPU BbIMOMHEHUN YUYeBHbIX, NO3HABaTe/bHbIX 3afad,
BbINO/HEHWUM XMMUYECKMX 3KCTMIEPUMEHTOB, CO3AaHWKN YYeBHbIX MPOEKTOB, CTPEM/IEHMS K
B3aMMOMOHUMAHMIO W B3aMMOMOMOLLM B MPOLIECCe 3TOW Y4e6GHOIN AesTeNbHOCTW, TOTOBHOCTU
OLIEHVBaTb CBOE MOBEAEHVME W MOCTYMKM CBOVMX TOBAPWLLEA C MO3ULUM HPABCTBEHHbIX W
MpaBOBbIX HOPM C YY4ETOM OCO3HAHWS MOCNEACTBUIA NOCTYMKOB;

3) LLEHHOCTW Hay4YHOr0 NO3HAHUSI:

MUPOBO33PEHYECKMEe  MpPeACTaBleHMs O  BEWeCcTBe U XMMUYECKOW  peakuyu,
COOTBETCTBYIOLLE COBPEMEHHOMY YPOBHIO PasBUTMS HayKW W COCTaB/fstOLLME OCHOBY ANS
MOHMMaHMS  CYLLHOCTM  HAay4yHOW  KapTWHbI  MUpa, TMPeACTaBNeHWs 06  OCHOBHBbIX
3aKOHOMEPHOCTSAIX Pa3BUTUSI MPUPOAbI, B3aMMOCBSI3SIX YeioBeKa C MPUPOAHON Cpefoid, 0 ponu
XMMUW B MO3HAHWMN 3TUX 3aKOHOMEPHOCTEIA;

MO3HaBaTe/lbHble MOTMBbI, HampaBfieHHble Ha MONYYEHWE HOBbIX 3HAHWUI MO XUMWUM,
HeobXoauMble [ OGbSICHEHWSI HaGNOAAEMbIX MPOLIECCOB W SBMEHWIA, MO3HABATe/bHOM,
MH(OPMALMOHHOI 1 UMTATENbCKON KyNbTYPbl, B TOM YMC/IE HABbIKOB CAMOCTOSITE/IbHOI PaGoThl
C Y4eBHbIMI TEeKCTaMW, CNpPaBOYHOW NMTEPaTypPoid, AOCTYMHLIMU TEXHUUYECKUMU CPeacTBamm
MH(OPMALMOHHBIX TEXHOMOT WA

MHTEPEC K 0OYYEHWIO W MO3HaHWI, NH6O3HATENbHOCTb, FOTOBHOCTb M CMOCOGHOCTL K
camMo06pa3oBaHUNIO, NMPOEKTHON M MCCNeAoBaTENbCKON [AesTeNbHOCTU, K 0CO3HaHHOMY BbIGOPY
HaMpPaBNEHHOCTU U YPOBHS 06YUYeHUs B Ja/IbHENLLEM;

4) hopMUPOBaHUS Ky/bTypPbl 340POBbS:

OCO3HaHMe LEHHOCTM KM3HW, OTBETCTBEHHOIO OTHOLWIEHUS K CBOEMY 3[0pOBbHO,
YCTAaHOBKM Ha 3[0pOBblii 06pa3 >M3HW, OCO3HaHWE NOCNeACTBUIA W HenpusaTUE BpPeAHbIX
npuBblYeK (YNoTpebneHus ankoronsi, HapKOTUKOB, KYPeHWs)), Heo6X0AMMOCTM Cco6NtoAeHMs



npasu/i 6€30MacHOCTV MpY 00paLLEeHUN C XUMUYECKMMU BeLLeCTBaMU B ObITY U peasibHOW
XN3HU;

5) Tpy4oBOro BOCAUTAHWS:

MHTEpeC K NPaKTUYeCKOMY U3Yy4eHUIO Npodeccuii U Tpyada pas/iMyHoro poja, yBaxeHue K
Tpyay W pesynbTatam TpPYAOBOW [eATeNbHOCTM, B TOM 4MC/le Ha OCHOBE MpPUMEHEHWS
MPeAMETHbIX 3HAHWIA MO  XUMWKW, OCO3HaHHbIA BbLIGOP WHAMBUAYANbHOW TPaeKTOPUK
NPOLO/MKEHNS 00pa3oBaHNA C YYETOM JIMYHOCTHbIX WHTEPECOB W CMOCOBHOCTM K XUMWUM,
06LLECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN, YCMELIHOMW NPOgecCOHaNbHON AEATENBHOCTU 1
pasBUTUA HEOOXOAMMbIX YMEHWI, FOTOBHOCTb afanTUpPoBaTbCs B MPOGECCMOHANIbHON Cpeae;

6) 3K0/I0rMYecKoro BoCnMTaHus:

3KOMOMNYeCKM LieniecoobpasHoe OTHOLLEHME K MPUPOAE KakK UCTOYHMKY XKU3HU Ha 3emne,
OCHOBe €€ CYyLLEeCTBOBaHWSA, MOHUMaHVe LeHHOCTW 340pOBOro M 6e30MacHOro obpasa >KU3Hu,
OTBETCTBEHHOE OTHOLUEHME K COOCTBEHHOMY (DM3NYECKOMY W MCUXMYECKOMY 340POBbIO,
0CO3HaHWe LeHHOCTN CO6/I0AeHNa NpaBun 6e30MacHOro NoBegeHNs Npy paboTe C BelecTBamu,
a TaKxKe B CUTyaLusaX, YrpOXaroLLmMX 300P0BbI0 U XXMU3HW NK0AEN;

CMOCOGHOCTN MPUMEHATb 3HAHMSA, NOJyYaemble MPU U3YYEHUU XUMUKU, ONS PELUEeHUs
3a/ia4, CBA3aHHbIX C OKPY>KatoLLeli MPUPOAHOI CPeaoii, AN NOBbILIEHWS YPOBHS 3KOMOMMYECKOM
KyNbTYpbl, 0CO3HaHUA rN06aSbHOr0 Xapakrepa 3KOM0rMYecKux nNpodseM n nyTel UX peLleHuns
NOCPeACTBOM METOLOB XMMUM, 3KOMOMMYECKOrO MbILLSIEHMS, YMEHUS PYKOBOLCTBOBATLCS VM B
Mo3HaBaTe/IbHON, KOMMYHWUKATUBHOWN 1 COLMaIbHON NPaKTUKe.

METAMNPEOMETHbDIE PE3YJ/IbTATDI

B coctaBe meTanpegMeTHbIX Pe3ynbTaToOB BbIAENAT 3HaYMMble A5 (HOPMUPOBaHWS
MMPOBO33peHNs 0OLLeHayUHble MOHATUSA (3aKOH, TeOpWs, NMPUHLMM, runoTesa, (akT, CUCTeMa,
MpoLecc, 3KCNePUMEHT 1 APYroe.), KOTOpble NCNOMb3YIOTCA B eCTECTBEHHO-HAYYHbIX YUYeOHbIX
npegmeTax v No3BONAKT Ha OCHOBE 3HaHWI 13 3TUX NPeAMETOB (HOPMUPOBATb NPeACTaB/ieHne 0
LLe/IOCTHO Hay4yHOW KapTUHe Mupa, U YHMBepCasibHble y4ebHble AeiCTBUA (MO3HaBaTe/bHbIE,
KOMMYHUKaTUBHbIE, PerynsTUBHbIE), KOTOpble 06ecrneymBaloT (POpMUpPOBaHME FOTOBHOCTU K
CaMOCTOATE/IbHOMY NIaHMPOBaHWUIO N OCYLLIECTBNEHUNIO YUeOHOM LeATeIbHOCTH.

Mo3HaBaTe/bHble YHUBEPCa/ibHbIe YYebHble AeCTBUSA

Ba3oBble nornyeckmne AencTBns:

YMEHMSI WUCMOMb30BaTb MNPUEMbI  /IOTMYECKOr0 MbILIMIEHUS MPW  OCBOEHWMM  3HAHWIA:
pacKpblBaTb CMbICT  XUMMWYECKUX MOHATWIA  (BbILENATb WX XapaKTepHble  MPU3HaKMK,
yCTaHaB/MBaTb B3aMMOCBA3b C APYrMMU MOHATUAMM), UCMO/b30BaTb NOHATUSA A5 06BACHEHNS
OTZeNbHbIX (DAaKTOB W SBMEHWUI, BbIOMPATb OCHOBAHWSA W KpUTEpUM NS Kaccupukaumm
XUMUYECKNX BELLECTB U XUMUYECKUX pPeakLWit, yCTaHaBIMBaTb NPUYUHHO-CNEACTBEHHbIE CBA3M
MeXAy 06bEKTaMM U3YYeHUs, CTPOUTb NIOMMYeCKMe paccyXXaeHns (MHAYKTUBHbIE, AefyKTUBHbIE,
Mo aHanornn), AenaTb BbIBOAbI W 3aK/HOYEHWS;

YMeHMe NPUMEHATb B MpoLecce MO3HaHWA MOHATUSA (NpeaMeTHbIe Y MeTanpeaMeTHbIe),
CUMBO/IMYECKME (3HAKOBbIE) MOLENN, WUCNOMb3yeMble B XUMWKM, MNPeobpas3oBbiBaTh LLUMPOKO
NPYMEHSEMbIE B XUMUWM MOJE/bHbIE MPEeLCTaB/eHNs — XUMUYECKUIA 3HaK (CMMBON 3N1EMEHTa),
XUMMYeckas (hopMyna W ypaBHEHME XMMUYECKOM peakuuy — TMpu  pelleHun  yy4ebHo-
no3HaBaTe/lbHbIX 3aday, C YY4ETOM 3TUX MOLENbHbIX MNPELCTaBNEHUA BbIBAATL WU
XapaKTepn30BaTh CYLLECTBEHHbIE MPU3HaKN N3y4aeMblX OOBEKTOB — XMMWUYECKUX BELLECTB W
XUMMUYECKNX peakuuid, BbISBNATL 00LME 3aKOHOMEPHOCTW, MPUUMHHO-CNELCTBEHHbIE CBS3N U
NPOTMBOPEYNS B M3yYaeMbIX MpoLeccax 1 SBAEHUSIX.

BasoBble nccnegoBaTenbCKUe encTBUS:



YMEHMe MCMNo/b30BaTh MOCTaB/IEHHbIE BOMPOCHI B KAYeCTBE WMHCTPYMEHTa MO3HaHus, a
TakKe B KauyecTBe OCHOBbl A1 (POPMMPOBAHMA TUMOTE3bl MO MPOBEPKE MPaBU/ILHOCTM
BbICKa3bIBAEMbIX CYXXAEHWIA;

npurobpeTeHre OnbITa MO MAAHWPOBAaHUIO, OpraHu3auuy 1 MPOBEAEHUID YHYEHUYECKMX
3KCMEepUMEHTOB, YMeHMe HaboaaTh 3a X0A40M NpoLecca, CaMoCTOsATeIbHO NPOrHO3MPOBaTL ero
pe3ynbTaT, (hopMynMpoBaTb 0006LLEHNA M BbIBOAbI MO pe3ynbTaTam MPOBEAEHHOIO OMbITa,
nccnesfoBaHWs, COCTaBNATL OTUET O NPOAenaHHoOW paborTe.

PaboTa ¢ MHopmaumen:

YMeHWe BblbnpaTb, aHIM3NPOBATb Y MHTEPMNPETMPOBATL UH(POPMALLMIO Pa3INYHbLIX BUIO0B
1 (hOpM NpeACcTaBNeHUS, NOTYyYaEMYHO M3 pasHbIX UCTOYHMKOB (Hay4YHO-NONyNspHas iutepatypa
XMMWMYECKOTO  COAEpXKaHus, CnpaBoO4YHble M0cobus, pecypcbl VHTepHeTa), KpUTUYECKM
OLeHMBaTb NPOTMBOPEYMBYHO 1 HEOCTOBEPHYHO MH(OPMALIUIO;

YMeHMe NPUMEHSATb pas/inyHble MeTObI 1 3anpockl NpU No1cke 1 0T6ope MHGopMaLmn 1
COOTBETCTBYIOLUMX [aHHbIX, HEOOXOAUMbIX A4/19 BbINOMHEHNSA YYeOHbIX 1 MO3HaBaTebHbIX 3aa4
OnpeAenéHHOro Tuna, npuobpeTeHMe oOnbiTa B 06/1aCTU MCNONb30BaHUA WH(OPMALMOHHO-
KOMMYHUKaTUBHbIX TEXHONOMMIA, OBMlafieHne Ky/bTypOol akTUBHOMO MCMO/b30BaHWS Pas/InyHbIX
MOWMCKOBbIX CUCTEM, CaMOCTOSITE/IbHO BblOMPaTb ONTUMa/IbHYHO  (DOpMY  MpeACTaB/IeHNs
MH(OPMaUMN 1 UNNKOCTPUMPOBATL peLlaemble 3afadnt HEC/IOXHLIMU CXeMaMu, AuarpaMmamu,
ApYrMun hopmamMm rpaukn nu nx KOMeMHaUmsMu,;

YMEHME WCMosb30BaTb M aHaIM3MpPoBaTb B MpoLecce Y4eOHOW U WCCNefoBaTe/IbCKOM
[eATeNbHOCT MH(OPMALMIO O BANSAHMUI MPOMbILLNIEHHOCTH, CEMIbCKOro X039MCTBa U TpaHcnopTa
Ha COCTOSIHVE OKPY)KatoLLLE NPUPOAHOI Cpeapbl.

KoMMyHMKaTUBHble YHUBepCcasibHble Y4ebHble feinCcTBUSA:

YMeHWsi 3afaBaTb BOMpOcbl (B Xoge Auanora u (MaM) AWUCKYCCMKM) MO CyLecTBy
06CY)XjaeMoin  Tembl, (HOPMYNMPOBaTb CBOWM MPELSIOKEHUS OTHOCUTENbHO  BbIMO/HEHWS
NPeLN0XKEHHOI 3aaauu;

YMEHUS NpeACTaBNATb MNONYYEHHbIE pe3y/bTaTbl MO3HABATENbHOW AEATENIbHOCTM B YCTHbIX
M MNUCbMEHHbIX TeKCTax; fenaTb MNPe3eHTaumnlo pe3ynbTaToB  BbIMOMHEHUA XMMUYECKOro
aKcnepuMeHTa (nabopaTopHOro oOnbiTa, /labopaToOpHO pPaboTbl MO WCCNEeA0BaHWMIO CBOMCTB
BELLLECTB, Y4eOHOro NpoeKTa);

YMEHMSI Y4e6HOro COTPYAHMYECTBA CO CBEPCTHMKaMM B COBMECTHOI MO3HaBaTe/IbHOM U
McCcnesoBaTe/IbCKON AeATeNIbHOCTU MPU PeLleHn BO3HMKAIOLWMX Npob/ieM Ha OCHOBe Y4yéTa
06LWMX WMHTEPECOB W COrnacoBaHMA MO3nLMA (06CYXKAeHWS, OOMEH MHEHWUAMU, «MO3rOBble
LUTYPMbI», KOOPAMHALUMSA COBMECTHbIX AEWCTBUIA, ONpeaeneHne KpUTepmes No OLEHKE KavecTsa
BbIMO/IHEHHOW paboTbl 1 Apyrue).

PerynsiTuBHble yHMBepPCa/IbHble Y4ebHble JeNCTBUS:

YMeHWNe CamMOCTOATE/IbHO OMpPeaensTb Lenn AesTenbHOCTU, MIaHNUPoBaTb, OCYLLECTBNATD,
KOHTPO/MMPOBaTb M MNpPU HEOOXOAMMOCTM KOPPEKTMPOBaTb CBOK [AeATeNbHOCTb, BblOMpaTh
Hanbonee 3()(heKTMBHbIE CMOCOGbLI  pelleHns  yyebHbIX WM MO3HaBaTeNbHbIX  3ajau,
CaMOCTOATENIbHO COCTaBMIATb W/ KOPPEKTMPOBATb MPEASIOXKEHHbIA anropuTM AENCTBUIN Mpu
BbINO/IHEHNM 3afaHWin C Y4ETOM MOMYYEHUS HOBLIX 3HaHUA 06 WK3y4vaeMbiX OObEKTaX —
BELLLeCTBaX W peakuusX, OLeHUBaTb COOTBETCTBME MOMYYEHHOrO pesy/ibTara 3adB/feHHOMN Lienu,
YMEHMe UCMOo/b30BaTh Y aHa/IM3MPOBaTb KOHTEKCTbI, Npefiaraemble B YC/I0BUN 3afaHWiA.

MPEAMETHbIE PE3YJ/IbTATDI

B coctaBe npegMeTHbIX pe3ynbTaTOB MO OCBOEHWUIO 0653aTeNbHOr0 COAepXKaHus,
YCTaHOB/IEHHOIr0 [aHHON (hefepanbHON  pabouyeil Nporpammoid, BbIAENSKT: OCBOEHHbIE



06y4aloLWMMUCA Hay4Hble 3HaHWsA, YMEHUs U Cnocobbl [eWCTBMIA, Ccneuudguueckre ans
npegMeTHOM 061acTh «XUMUS», BUAbl LEATE/IbHOCTU MO MOYYEHUO HOBOFO 3HaHWUA, €ero
WHTepnpeTauun, NpeobpasoBaHmio U MPUMEHEHUIO B PA3/INYHBLIX YYEOHBIX 1 HOBbIX CUTYaLMSIX.

K koHLy 06y4yeHus B 8 Kacce npegmeTHble pe3ynibTaTbl Ha 6a30BOM YPOBHE AO/DKHbI
OTpaXxaTb CHOPMMPOBAHHOCTL Y 06YYAOLLMXCA YMEHMWIA:

* PacKpbIBaTb CMbIC/T OCHOBHbIX XUMWYECKMX MOHATWIA: aTOM, MOJEKyNa, XUMUYECKUiA
3/IEMEHT, MNPOCTOE BELLECTBO, C/IOKHOE BeLeCTBO, CMecb (OA4HOpOLHas U
HeoLHOpPOAHas), BaeHTHOCTb, OTHOCWTENbHad arOMHas W MOJieKynsapHas macca,
KO/IMYECTBO BELLEeCTBa, MO/b, MOMSPHAsA Macca, MaccoBas [ON XUMWUYECKOro
3/leMeHTa B COEAMHEHWUM, MONAPHbIA O0O0BEM, OKCWUA, KWCNOTa, OCHOBaHWe, COfb,
3NIEKTPOOTPULLATENBHOCTb, CTEMEHb OKUCIEHNS, XUMMYECKas peakums, Knaccugpukaums
peakuuii: peakuum CoOeanHEHNs, peakLumn pasoXkeHns, peakuuy 3aMeLLeHns, peakuum
06MeHa, 3K30- 1 3HA0TEPMUYECKME peaKL K, TeNI0BOW 3(h(eKT peakumm, 4p0o aToma,
3NEKTPOHHbLIA €O aToma, aToMHas opbutanb, paguyc aToma, XMMUYecKas CBA3b,
MofifpHas U HenonspHas KOBa/IeHTHad CBA3b, WOHHaA CBA3b, WOH, KaTWOH, aHWOH,
pacTBOp, MaccoBas [0/ BeLecTsa (NPOLEHTHAsA KOHLIEHTPALWSA) B PacTBOpE;

* UNNKOCTPUPOBATb B3aMMOCBA3b OCHOBHbLIX XMMUYECKMX MOHATMIA WM MPUMEHSATb 3TU
MOHATUSA NPY ONCAHWUK BELLECTB U UX NPeBpaLLeHWiA;

* ICMO/Ib30BaTb XMMWYECKYIO CUMBO/IMKY [ COCTaBNeHus (hopMys  BELecTs W
YPaBHEHWUIA XUMUYECKNX peakLnii;

* OMpefensTb BaJIEHTHOCTb AaTOMOB 3/1IEMEHTOB B OMHAPHbLIX COEAMHEHUNX, CTereHb
OKWCMNEHNA 3/1eMEHTOB B OMHapHbIX COEAMHEHUSAX, MNPUHAL/IEXXHOCTb BELECTB K
OnpefeNéHHOMY K/accy COegMHEeHWn No  ¢opMynaMm, BWA XUMWUYECKON CBA3M
(KoBasileHTHas 1 MOHHAs) B HEOPraHNYEeCKNX COeANHEHUSX;

* packpblBaTb CMbIC/T [Nepuognyeckoro 3akoHa . V. MeHgeneesa: [AeMOHCTPUPOBATH
MOHWMaHWMe MEePUOAMNYECKON 3aBUCUMOCTM CBOWCTB XMMWUYECKUX 3/IEMEHTOB OT WX
nonoxeHunss B [leproguYecKOli CUCTEME, 3aKOHOB COXPaHeHMsi MacChl BeLLECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOMEKYNAPHOIO y4eHus, 3aKoHa ABOragpo;

e OMUCbIBATb W  XapakTepu3oBaTb TabnnMuHyto Qopmy [lepnoanyeckoln  CUCTEMbI
XUMUYECKNX 3MNEMEHTOB: pa3nyaTb MOHATUA «rnaBHas noarpynna (A-rpynna)» u
«noboyHas noarpynna (b-rpynna)», Maible M 60MbLIME NEepuobl, COOTHOCUTH
0603HayYeHns, KOTopble UMelOTCA B Tabnuue «Mepnognyeckas cuctema XMMUYECKUX
anemeHToB [. . MeHpeneeBa» C YMCNOBbIMU XapaKTEPUCTUKAMWN CTPOEHUSA aTOMOB
XUMUYECKMX 3/M1EMEHTOB (COCTaB W 3apsag s4pa, 0OLlee YMCNO  3/1IEKTPOHOB U
pacrpegeneHue Ux rno 3M1eKTPOHHbIM CN0sIM);

* KnaccuguumMpoBaTb XMMUYECKME 3MEMEHTbI, HEOpraHUYecKmne BELLECTBA, XUMUYECKME
peakumm (Mo Yucny M COCTaBy Y4YacCTBYHOLLMX B peakuuu BELLeCTB, MO Tersj0BOMY
athexTy);

* XapaKTepn3oBaTb (OMMCbIBaTb) O0OLLME XMMMYECKMEe CBOMCTBA BELLECTB pa3/IMyHbIX
KnaccoB, MOATBepXAasd  ONuWcaHWe npuvMepamMy  MONEKYNAPHbIX  YpaBHEHWIA
COOTBETCTBYHOLLMX XUMUYECKNX peaKLinii;

* NPOrHO3MPOBaTL CBOWCTBA BELLECTB B 3aBUCMMOCTM OT WX KA4yeCTBEHHOro COCTaBa,
BO3MOXHOCTM NPOTEKAHWS XMMUYECKMX NPEBPALLEHNI B Pa3/INUHbIX YCIOBUSX;

* BbIYNCNIATL OTHOCUTE/IBHYIO MOMEKY/NAPHYIO M MOMSIPHYKO MacChl BELLECTB, MacCOBYH
[0M0 XMMUYECKOro 3/1eMeHTa No PopMyse COefUHEHUSA, MAaCCOBYHO OO BELLECTBA B
pacTBope, NPOBOAUTbL PACUETHI M0 YPaBHEHUIO XMMUYECKOW peakLuu;



* PUMEHSATL OCHOBHbIE OMepauuy MbICAUTENbHOM AEATENIbHOCTU — aHa/iu3 U CUHTES,
CpaBHeHWe, 0600LLeHMe, crcTeMaTU3aLMIO, KnacCuunkaumio, BbisBeHE MPUYNHHO-
-CNeACTBEHHBIX CBA3eW — A/1 M3YYeHUs CBOWCTB BELLECTB U XUMUYECKUX peakuui,
eCTeCTBEHHO-Hay4Hble  MeTOAbl  MO3HaHWA  —  HabniofeHve,  U3MepeHwue,
MOZeNnpoBaHmne, 3KCNepUMeHT (peasibHblIl Y MbICNIEHHBIN);

e CflefoBaTb  MpaBu/iaM  MOMb30BaHWUSA  XMMWYECKOW MOCydoid U labopaTopHbIM
obopyfoBaHMeM, a TaKXe fpasuiaM 00palleHns C BelecTBamy B COOTBETCTBMU C
WHCTPYKLMAMU NO BbINOMHEHUIO 1a60PATOPHBIX XUMUYECKUX OMbITOB MO MOMYYEHUIO
N cobmpaHnio rasoobpasHbIX BeLLecTB (BOZOPOAA W KUCNOPOAa), MPUrOTOB/IEHUIO
pacTBOPOB C ONpefeNiéHHON MacCOBOM A0Meil paCTBOPEHHONO BELLECTBa, MI1aHNMPOBaTb
1 NPOBOAUTL XUMUYECKME IKCMEPUMEHTbI MO Pacrno3HaBaHWUIO PacTBOPOB LLe/oYeld 1
KICMOT C MOMOLLbIO MHAMKATOPOB (N1aKMYC, PeHON(TaIENH, METUIOPAHX U ApYTue).

K KoHUy 06y4eHus B 9 Knacce npegmeTHble pe3ynbTaTbl Ha 6230BOM YPOBHE LO/MKHbI

OTpaXxaTb CHOPMUPOBAHHOCTb Y 00YYarOLLMXCH YMEHWIA:

* PacKpbIBaTb CMbIC/T OCHOBHbIX XUMWYECKMX MOHATUMA: XUMWUYECKWUIA 3N1EMEHT, aToM,
MOJIEKY/A, NOH, KAaTWMOH, aHNOH, MPOCTOe BELLECTBO, CI0XHOE BELLECTBO, BA/IEHTHOCTD,
3N1EeKTPOOTPULLATENBHOCTb, CTEMNeHb OKWC/MEHUSA, XMMUYEeCKas peakuusi, XUMUYecKas
CBA3b, TENI0BOW 3(hPeKT peakumun, Mo/b, MONAPHLIN 0O6BLEM, PacTBOP, 3MEKTPONUTHI,
HE3NeKTPONNTLI, 3/MIEKTPO/IUTUYECKAs AMccoumalms, peakuum MWMOHHOro 06MeHa,
Katasm3aTop, XMMWYECKOe paBHOBECWE, 0b6paTMMble W HeobpaTUMble peakuuw,
OKWC/INTENIbHO-BOCCTAHOBUTE/IbHbIE  pPeakuuu,  OKWUCNWTENb,  BOCCTaHOBUTESb,
OKWC/IEHNe W BOCCTAHOB/IEHWE, a/INIOTPONMUs, amM(OTEPHOCTb, XUMMUYECKAs CBA3b
(KoBanieHTHas, MWOHHaA, MeTa/lIMYecKasn), KPUCTaIIMYeCcKass peLléTka, Kopposus
MEeTa/110B, CMaBbl, CKOPOCTb XWMWYECKOW peakuuw, npefensHo AonycTrmMas
KOHUeHTpaumsa MNAK BewecTsa,;

* UINKOCTPUPOBATL B3aMMOCBSA3b OCHOBHBIX XUMUYECKMX MOHATUA U MPUMEHATb 3TU
MOHATMSA MPY ONUCAHUN BELLECTB N UX NPEBPaLLEHNIA;

* ICMO/Ib30BaTb XMMWYECKYIHD CUMBOMUKY [ COCTaBfieHUs (hOpMy/T  BELLECTB U
YPaBHEHUI XUMUYECKNX PeaKLii;

* OMpPefensaTb B/IEHTHOCTb M CTEMeHb OKUC/IEHNUSA XUMUYECKNX 3/IEMEHTOB B COEAUHEHUAX
Pa3/IMYHOrO COCTaBa, MNPUHALJIEXXHOCTb BELECTB K  OMpefefiéHHOMY  Kaccy
COeMHEHMIn no dopmynam, BWUE XUMUYECKOW CBA3WU (KOBa/leHTHas, WOHHasA,
MEeTa/INYeCKas) B HeopraHM4YecKUX COeAMHEHUsX, 3apsafL MOHA MO XMMUYECKOM
(hopmyre, XapakTep cpefbl B BOAHbIX pacTBOpPax HEOPraHWYeCKMX COeAVMHEHWIA, Tun
KPUCTa/INIMYECKOIN PELLETKN KOHKPETHOrO BELLECTBa;

* pacKpbIBaTb cMbIC IMeprognyeckoro 3akoHa . . MeHfeneesa 1 1eMOHCTPUPOBATb €ro
MOHWMaHMe: ONUCbIBaTb W XapakTepu3oBaTb TabnnyHyto opmy [leproamyeckoi
CUCTEMbl XMMUWYECKUX 3/1EMEHTOB: pas3/iMyaTb MOHATUA «rfiaBHad noarpynna (A-
rpynna)» u «noboyHas nogrpynna (b-rpynna)», mManble W 60MbliMe Nepuoibl,
COOTHOCUTb 0603Ha4YeHNs, KOTOpPble WMEKTCA B MEpUOAMYECcKOin Tabnuue, C
YMC/IOBbIMM XapaKTEPUCTUKAMW CTPOEHUS aTOMOB XMMMWUYECKUX 3/IEMEHTOB (COCTaB U
3apss aapa, obLLee YMCIO 3NEKTPOHOB U pacnpefeneHne UX Mo 3N1eKTPOHHbLIM CI0AM),
00OBbACHATL 00LIME 3aKOHOMEPHOCTU B W3MEHEHWWM CBOWCTB 3/1EMEHTOB U WX
COefIMHEHNI B npeaenax MasbiX NepuoLoB M rNaBHbIX MOArPYNN C YY4ETOM CTPOEHUSA
NX aTOMOB;



* KNaccMuLMpoBaTb XMMUYECKNE 3N1EMEHTbI, HeOpraHM4eckue BeELLECTBa, XMMUYECKMe
peakumMm (N0 YMCNy U COCTaBy Y4YaCTBYHOLLMX B peakuuy BELLECTB, MO TEMj0BOMY
3hheKTy, NO N3MEHEHMIO CTEMEHEN OKNCNIEHNA XUMUYECKMNX 3/IEMEHTOB);

* XapakTepu3oBaTb (OnucbiBaTb) 06LME W CNeuUpUUEcKne XUMUYECKMe CBOMCTBA
MPOCTbIX M CMNOXHbIX BELLECTB, MOATBEPXAAS OnNucaHne npumMepammn MoiekynspHbIX v
MNOHHBIX YPaBHEHWN COOTBETCTBYOLLMX XUMUYECKUX PeaKLUIA;

* COCTaBNATb YPaBHEHUA 3MEKTPOMMTUYECKOW AMCCOLMaL M KUCNOT, LLEN0Yeidl U Conen,
MOJHbIE N COKPALLEHHbIE YPaBHEHWS peakuuii MOHHOro 06MeHa, YpaBHEHUS peakLuid,
MOATBEPXAAIOWMX  CYLLECTBOBAHME TEHETMYECKOM CBSI3M  MeXAy BelyecTBamu
pa3/INYHbIX KNaccos;

* pacKpblBaTb CYLLHOCTb OKMC/IUTENIbHO-BOCCTAHOBUTE/bHBLIX —peakuuii  NocpeAcTBOM
COCTaB/IEHMS 3NEKTPOHHOIO GaslaHca 3TUX peakLmii;

* NPOrHO3MPOBaTh CBOWCTBA BELLECTB B 3aBUCMMOCTM OT WX CTPOEHWS, BO3MOXHOCTU
NPOTEKaHWS XUMUYECKMX NPEBPALLEHNI B Pa3/INYHbIX YCNOBUSAX;

* BbIYNCAIATb OTHOCUTENBHYK MOJMEKYNSPHYIO U MONSPHYIO MacChl BELLECTB, MacCOBYHO
[O/1H0 XMMUYECKOr 0 3/1eMeHTa Mo (hopMysie COeIMHEHNS, MacCOBYHO [0/1H0 BELLeCTBa B
pacTBope, NPOBOANTL PacUETbI MO YPaBHEHMHO XUMUYECKOW peakLnu;

e cOONMOfATL  MNpaBWna  MOMb30BaHMS  XUMWUYECKOW MOCydAoi W nabopaTopHbIM
obopyaoBaHMEM, a Takxe Mpasuia 0obOpalleHWUs C BellecTBaMuM B COOTBETCTBUM C
WHCTPYKLMSAMU NO BbINOMHEHWIO N1a60PaTOPHbIX XMMUYECKUX OMbITOB MO MOMYYEHUIO
1 cOBMpaHnIo ra3o06pasHbIX BELLECTB (aMMMaKa 1 YrneKnUcoro rasa);

* NPOBOAMUTL peakuun, MOATBEPXAAtOLLME KayeCTBEHHBI COCTaB Pa3/IMUHbIX BeLLECTB:
pacro3HaBaTb OMbITHbIM MYTEM Xnopug-, bpomua-, noaua-, KapboHar-, gocdgar-,
CUNNKaT-, CynbaT-, FMAPOKCUA-UOHbI, KaTUOHbl aMMOHMSI M WOHbl W3YYeHHbIX
MEeTa/110B, NPUCYTCTBYIOLLME B BOAHBIX PacTBOpax HEOPraHUYeCKMX BELLECTB;

* IPMMEHSATb OCHOBHbIE OMnepaunMn MbICIUTENIbHOW AEATENbHOCTU — aHanM3 U CUHTES,
CpaBHeHMWe, 0606LleHMe, CUCTEMATU3aUMIO, BbISIBIEHWE MNPUYUHHO-CNEACTBEHHbIX
CBA3e — A/19 U3YYeHUs CBOWMCTB BELLECTB M XMMWYECKUX peakLmil, ecTeCTBEHHO-
Hay4Hble MeTOAbl MO3HaHWA — HabMAeHWe, U3MepeHWe, MOAENMPOBaHUe,
3KCNEePUMEHT (peasibHblI U MbIC/IEHHBINA).



TEMATWNYECKOE INMNJ1IAHNPOBAHNE
8 KJTACC

Ne

HavmeHoBaHWe pas3aenos U

KonnyecTBo yacoB

KOHTpONbHbIe

lMpaKTnyeckune

ANEeKTPOHHbIEe (UMPPOBLIE)

n/n | Tem nporpammbi Bcero obpasoBaTe/ibHble PecypCbl
paboThl paboThl
Pa3gen 1. MNepBoHa4a/ibHbIE XUMUYECKME NOHATUA
XnMusi — BaXkHas 061acTb
11 eCTecTBO3HaHMA 1 5 0 9 Bubnmoteka LLOK
' NPaKTUYeCKOW AeATeNIlbHOCTY https://m.edsoo.ru/7f41837c
yesoBeka
BelecTsa U XMMuyeckme bubnnoteka LIOK
1.2 15 1 0
peakumnn https://m.edsoo.ru/7f41837c
WToro no pasgeny 20
Pasgen 2. BaxxHelLume NpeacTaBUTe/ I HEOPraHNYeCKMX BeLLECTB
91 Bosayx. Kucnopog. lNoHatre 6 0 0 bubnnoteka LIOK
' 06 oKcuaax https://m.edsoo.ru/7f41837¢c
Bogopoa.lNoHaTre o kucnotax Bubnmoteka LLOK
2.2 8 0 1
n conax https://m.edsoo.ru/7f41837c
23 Boga. PactBopbl. NoHATME 06 5 1 1 bubnnoteka LIOK
' OCHOBaHMAX https://m.edso0.ru/7f41837¢c
54 OCHOBHbIe Knaccbl 1 1 1 Bbubnmoteka LLOK
' HeopraHMYecKnx coefvHeHNIA https://m.edsoo.ru/7f41837c
WToro no pasgeny 30

Pasgen 3. MNMeproanyeckunin 3aKoH 1 MNMeprogmyeckas cnuctema XMMmmnyecknx anemeHTos . . MeHgeneesa. CTpoeHMe aTOMOB.
XumMmnyeckas cBsisb. OKUCINTENbHO-BOCCTaHOBUTE/IbHbIE peaKumn



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

MeproanyecKnii 3aKoH 1

31 Nepropnyeckas cuctema 7 Bubnmoteka LLOK
' XUMUYecKux anemeHTos . U. https://m.edsoo.ru/7f41837c
MeHpene-esa. CTpoeHue atoma
XuMunyeckas CBA3b.
3.2 OkucnutensHo- 8 bubnmoreka LIOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/bHbIE peaKLmm
bubnnoteka LIOK
vitoro no paspeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBLEE KOJIMYECTBO YACOB INO 68

NMPOrPAMME



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

9 KNTACC

KonnyectBo yacoB

ONEKTPOHHbIEe

Ne HanmeHoBaHWe pa3aenos 1 Tem (unbposble)
n/n nporpamMmsil Bcero KO;Tpoanb'e np6aKTML'ECKme obpasoBaTe/ibHble
paboThbl paboThl pecypebl
Pasgen 1. BewecTBo N XMMUYeCKMe peaKLnm
MoBTOpEHwMe 1 yrnybieHne 3HaHUA OCHOBHbIX bubnmoteka LIOK
1.1 5 1 0 https://m.edsoo.ru/7f41a6
pasfenos Kypca 8 knacca 36
Bubnmnoteka LLOK
OCHOBHbIE 3aKOHOMEPHOCTN XUMUYECKMX
1.2 o P 4 0 0 https://m.edsoo.ru/7f41a6
peakuuia
36
Bubnmnoteka LLOK
SNEeKTPONNTMYECKAA AMCCOLMaLS.
1.3 P AMBEOTMES 8 1 1 https://m.eds00.ru/7f41a6
XUMUYECKMe peakumnn B pacTBopax 36
Toro no pasgeny 17
Pasgen 2. HemeTannbl U NX COeAUHEHNA
O6LLan xapakTepucTMKa XMMUYECKNX bubnmoreka LIOK
2.1 4 0 1 https://m.edsoo.ru/7f41a6
anemeHToB VIIA-rpynnol. ManoreHsbl 36
OO6LLas XxapakTepucTmka XMMmMYeCKnX Bubnnoteka LLOK
2.2 anemeHToB VIA-rpynnbl. Cepa n eé 6 0 0 https://m.edsoo.ru/7f41a6
COoeNHEHNS 36
O6Lan xapakTepmcTnKa XMMUYECKNX Bubnmoteka LLOK
2.3 anemeHToB VA-rpynnbl. A30T, hoctop 1 nx 7 0 1 https://m.edsoo.ru/7f41a6
COeANHEHMS 36
24 OO6LLas XxapakTepucTmKa XMMmMYeCKnX 8 1 2 Bubnmoteka LLOK



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

anemeHToB IVA-Tpynnbl. YTNepos u
KPEMHUWI 1 UX COeUHEHNA

https://m.edsoo.ru/7f41a6
36

WToro no pasgeny 25
Pasgen 3. MeTasinbl N UX COeLUHEHUA
Bubnmoteka LIOK
3.1 O6uyme cBolicTBa METa/NIOB 4 https://m.edsoo.ru/7f41a6
36
Bubnunoteka LLOK
3.2 BakHenLLne MeTan/bl N UX COeMHEHNS 16 https://m.edsoo.ru/7f41a6
36
WToro no pasgeny 20
Pa3gen 4. Xvumua n okpyxkaroLLasa cpeja
Bubnmnoteka LLOK
4.1 BelllecTBa 1 maTepuasbl B XXM3HW Ye/loBeKa 3 https://m.edsoo.ru/7f41a6
36
WToro no pasgeny 3
Bubnunoteka LLOK
Pe3epBHOEe BpemA 3 https://m.edsoo.ru/7f41a6
36
OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME 68



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

MNOYPOYHOE NMI1AHNPOBAHUE

8 KJIACC
KonnyectBo yacoB ONEeKTPOHHbIe
No LMpPOoBbIe
Tema ypoka
n/n yp Beero KO6HTpOI'IbH ble I'Ip6aKT|/|quK|/|e 06pa3z0BATENbHbIE
paboThbl paboThbl pecypebl
bubnunoteka LIOK
MNpeameT XumMumn. Ponb XMMUN B XKN3HU
1 PEA 1 0 0 https://m.edsoo.ru/ff0d210
yenoBeka. Tena 1 BellecTsa c
bubnnoteka LIOK
2 NoHATMEe 0 MeTofax MOo3HaHUA B XUMUK 1 0 0 https://m.edsoo.ru/ff0d227
€
MpakTnyeckas pabota Ne 1 «[lMpaBuna paboTbl B Bubnunoteka LLOK
3 naboparopuu 1 Nprémbl 0bpaLLleHuns ¢ 1 0 1 https://m.edsoo.ru/ff0d23d
nabopaTopHbIM 060pYyA0BaHEM» c
bubnunoteka LIOK
UuncTble BellecTBa 1 cMecu. Cnocobbl
4 n o 1 0 0 https://m.edsoo.ru/ff0d26c
pasfeneHns cMecei "
MpakTnyeckas pabota Ne 2 «Pa3zeneHve Bubnuoteka LLOK
5 cMecel (Ha NpUuMepe 0UMCTKM MOBapeHHOM 1 0 1 https://m.edsoo.ru/ff0d28c
conmn)» 8
bubnunoteka LIOK
6 ATOMbI 1 MONEKYy bl 1 0 0 https://m.edsoo.ru/ff0d2a6
c
XNMUYECKME 3/IEMEHTbI. 3HaKM (CUMBOIbI) bubnmoteka LIOK
7 1 0 0 https://m.edsoo.ru/ff0d2be
XUMNYECKNX 3/1EMEHTOB g
8 NpocTble N CNoXKHbIE BeLLEeCcTBa 1 0 0 bubnunoteka LIOK



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

https://m.edsoo.ru/ff0d2a6
c

bubnunoteka LIOK

9 ATOMHO-MONEKYNAPHOE YYEHME https://m.edsoo.ru/ff0d2d5
0
3aKOH MOCTOAHCTBA COCTaBa BELLECTB. Bbubnmoteka LLOK
10 Xunmunyeckas opmyna. BaneHTHOCTb aTOMOB https://m.edsoo.ru/ff0d2ea
XUMNYECKNX 3NIEMEHTOB e
OTHOCKTE/IbHAA aTOMHasa Macca. bubnmoreka LIOK
11 https://m.edsoo.ru/ff0d323
OTHocUTE/NbHAA MONEKYNAPHas Macca c
MaccoBas L0119 XMMNUYECKOr 0 3/1EMEHTA B bubnmoreka LIOK
12 https://m.edsoo.ru/ff0d350
COefiIMHeHNN c
KonnyecTso BellecTsa. Mosnb. MonspHas bubnmoreka LIOK
13 https://m.edsoo.ru/ff0d523
macca
0
du3nYecKmne n XMMNYECKME ABNEHNS. bubnmoreka LIOK
14 https://m.edsoo.ru/ff0d37f
XunMmnyeckasa peakLms a
Mpr3Hakn 1 ycnoBus NPoTeKaHUs XMMUYECKNX bubnmoreka LIOK
15 o https://m.edsoo.ru/ff0d3al
peakuuu 6
3aKOH CoXpaHeHNa MaccChbl BELLECTB. bubnmoreka LIOK
16 https://m.edsoo.ru/ff0d3b8
XVMUYeckne ypaBHeHUA 3
bubnunoteka LIOK
BbluncneHnsa Konnm4yecTsa, Macchl BeLLecTsa no
17 . https://m.edsoo.ru/ff0d570

YPaBHEHWSIM XMMUYECKNX PeakLinii

8



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Knaccndukaums XMMUUYecKX peakLimnii

Bubnunoteka LIOK

18 (coevHeHWs, pasfoXeHus, 3aMeLLeHNs, https://m.edsoo.ru/ff0d3f3
obmeHa) 4
M. B. JIOMOHOCOB — YYEHbIN-3HLMKIONEAMNCT. bubnmoteka LIOK

19 o https://m.edsoo.ru/ff0d40c
O6006LeHVe 1 cucTeMaTn3aUma 3HaHUIn A

bubnnoteka LIOK

KoHTponbHas pabota Nel ro Teme «Beluectsa

20 P P «eed https://m.edsoo.ru/ff0d429
N XMMUYECKMe peakLmm» 0
Bo3gyx — cmech rasos. CocTas BO3ayXa. Bubnnoteka LLOK

21 Kucnopos — 31eMEHT 1 NPOCTOE BELLECTBO. https://m.edsoo.ru/ff0d448
O30H e
dur3nyecKme N XMMMYECKME CBOMCTBA Bubnmoteka LLOK

22 Kncnopoga (peakuuu OKUCNIEHUA, TOPEHNE). https://m.edsoo.ru/ff0d461
MoHATMe 06 okcuaax 4
Cnocobbl NosyveHns Kucnopoga B Bubnmoteka LLOK

23 nabopaTopuvt 1 NPOMBbILLITIEHHOCTW. https://m.edsoo.ru/ff0d497
[MprMeHeHWe Kucnopoaa a
TennoBoi aththeKT XMMUYECKOW peakLmu, Bubnmoteka LLOK

24 NMOHATME O TEPMOXUMUYECKOM YPaBHEHUN, https://m.edsoo.ru/ff0d479
3K30- M 3HA0TEPMUYECKMX peakumax 0

bnbnmoteka LLOK

Tonnueo (HegTb, Yronb 1 MeTaH). 3arpsasHeHve

25 OnMEO (He(Tb, yror eTaH). 3arpas https://m.edsoo.ru/ff0d4c4
BO3/yXa, Croco6bl ero nNpefoTBpaLLEHNS a
MpakTnyeckas pabota Ne 3 no Teme bubnnoteka LIOK

26 «[lonyyeHne n cobupaHme KUCcnopoaa, https://m.edsoo.ru/ff0d4ae
N3y4eHVie ero CBOMCTB» 2

27 Bofopos — 3M1eMeHT 1 NPOCTOE BELLECTBO. bubnunoteka LIOK



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

HaxoxaeHwe B npupoge

https://m.edsoo.ru/ff0d4dd
0

dur3nyecKme N XMMUYECKME CBONCTBA

bubnunoteka LIOK

28 https://m.edsoo.ru/ff0d4dd
BoZopoAa. NprMeHeHre Bogopoaa 0
bubnmoteka LLIOK
29 MoHATME O KCNnoTax U conax https://m.edsoo.ru/ff0d50d
2
bubnunoteka LIOK
30 Cnocobbl nonyyeHns Bogopoa B nabopatopum https://m.edsoo.ru/ff0d4dd
0
MpakTnyeckas pabota Ne 4 no Teme bubnnoteka LIOK
31 «[lony4yeHne 1 cobnpaHmne BOLOPOLAA, U3YyUeHME https://m.edsoo.ru/ff0d4f4
ero CBOMCTB» 2
bnbnmoteka LLIOK
32 MonsipHbIii 06EM ra3oB. 3aKoH ABOragpo https://m.edsoo.ru/ff0d542
e
BbluncneHns o6bEMa, KONNMYECTBa BeLLeCTBa bubnnoreka LIOK
33 rasa o ero n3BeCTHOMY KO/IMYECTBY BeLLleCTBa https://m.edsoo.ru/ff0d55a
NN 06LEMY 0
BbluncneHns 06bEMOB rasoBs Mo ypaBHEHUIO bubnnoteka LIOK
34 peakLMmn Ha OCHOBe 3aKOHa 00 bEMHBbIX https://m.edsoo.ru/ff0d570
OTHOLLIEHWIA ra3oB 8
Bubnmoteka LLIOK
35 Pur3nYeCcKMe N XMMUYECKMe CBOCTBA BOApbI https://m.edsoo.ru/ff0d587
a
bubnnoteka LIOK
36 CocTaB 0CHOBaHWiA. MoHATME 06 NHAMKaTOpax https://m.edsoo.ru/ff0d59e

2



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

Bopga Kak pactBopuTe/ib. HacbILWEeHHbIE U

Bubnunoteka LIOK

37 HeHacbILWeHHbIe pacTBopbl. MaccoBas fons https://m.edsoo.ru/ff0d5b4
BELLLECTBA B pacTBOpe 0
MpakTnyeckas pabota Ne 5 no Teme bubnunoteka LIOK
38 «[pUroToB/ieHNe pacTBOPOB C ONpPeAenEHHOIA https://m.edsoo.ru/ff0d5eb
MaccoBOW [0/1eil paCTBOPEHHOIO BeLLeCTBax» a
bubnunoteka LIOK
KoHTponbHas pabota Ne2 no Teme «Kucnopog,
39 P P ¢ POA https://m.edsoo.ru/ff0d634
Bogopoz. Boga» »
OKcuapl: COCTaB, Knaccugukaums, bubnmoreka LIOK
40 https://m.edsoo.ru/ff0d664
HOMeHK/aTypa o
MonyyeHne N XMMUYeCKre CBONCTBA bubnmoreka LIOK
41 https://m.edsoo.ru/ff0d664
KUC/IOTHbIX, OCHOBHbIX Y aMOTEPHbIX OKCUA0B o
OcHoBaHWA: COCTaB, Knaccugukaums, Bubnmoreka LIOK
42 https://m.edsoo.ru/ff0d67c
HOMeHKaTypa N
Mony4yeHve N XMMMUYECKME CBOICTBA bubnmoreka LIOK
43 o https://m.edsoo.ru/ff0d67c
OCHOBaHWA .
KncnoTbl: cocTas, Knaccugukaums, bubnmoreka LIOK
44 https://m.edsoo.ru/ffOdfee
HOMeHK/aTypa )
bubnunoteka LIOK
45 Mony4yeHve N XMMUYECKIE CBOCTBA KUCOT https://m.edsoo.ru/ffOdfee
2
16 Conu (cpeaHue): HOMeHKNaTypa, cnocoobl Bubnmoteka LLOK

nony4vyeHnsa, XxmMn4yeckmne CBOICTBa

https://m.edsoo.ru/00ad94



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

74

MpakTnyeckas pabota Ne 6. PelueHne
3KCMepPUMEHTa/IbHbIX 3a4ad Mo Teme

bubnunoteka LIOK

47 https://m.edsoo.ru/00ad9b
«OCHOBHbIe K/lacCbl HEOPraHUYeCcKnx 76
COeIVHEHUI» —
["eHeTMYecKasa CBA3b MeXay Knaccamu bubnmoreka LIOK
48 Ay o https://m.edsoo.ru/00ad9a
HeopraHMyecKnx coevHeHUn 50
Bubnmoteka LIOK
49 O606LLeHMEe 1 cucTeMaTU3aLMA 3HaHWI https://m.edsoo.ru/00ad9c
b2
KoHTponbHas paboTa Ne3 no Teme "OCHOBHble bubnuoreka LIOK
50 o https://m.edsoo.ru/00ad9e
Knaccbl HeopraHMYecKnx coeavHEHNN 1a
MepBble NONbITKW Knaccugukaumm bubnnoteka LIOK
51 XMMUYECKNX 3N1eMeHTOB. NMoHATKe 0 rpynnax https://m.edso00.ru/00ad9ff
CXOAHbIX 3/1EMEHTOB a
Mepuoamyecknii 3aKoH 1 MNeprognyeckas Bubnuoteka LLOK
52 cucTemMa XMMUYeCKnx anemeHTos . U. https://m.edso0.ru/00ada5
MeH/eneesa 2c
bubnunoteka LIOK
53 MMepuogbl, rpynnsl, NOArPYNMbI https://m.edsoo.ru/00ada5
2c
CtpoeHune aToMoB. COCTaB aTOMHbIX A4ep bubnmoreka LIOK
54 ' ' https://m.edsoo.ru/00ada3
3oTonbl
42
CTpoeHue 3/1eKTPOHHBLIX 060/104eK aTOMOB bubnmoteka LLOK
55 anemeHTOB lMepuogmnyeckoii cuctembl A. W. https://m.edsoo.ru/00ada6

MeHzeneesa

be



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

XapaKTepuUCcTMKa XMMUYECKOI 0 3/1IeMeHTa Nno

Bubnunoteka LIOK

56 ero nonoXeHuto B MNepuognyeckoii cucteme [, https://m.edsoo.ru/00ada8
. MeHpeneea 24
3Ha4yeHue NeproamnyecKoro 3akoHa ans bubnunoteka LIOK
S7 pasBuUTUA HayKn N NpakTnuku. A. V. MeHzenees https://m.edsoo.ru/00ada9
— YYEHbII, Negaror 1 rpaxgaHnH 6e
DNeKTPoOTPULATE/IbLHOCTL aTOMOB XMMNYECKUX bubnmoreka LIOK
58 https://m.edsoo.ru/00adaab
3/1EMEHTOB g
Bubnmoteka LLOK
59 VoHHaa xMMnyeckas cBA3b https://m.edsoo.ru/00adac3
4
bnbnmoteka LLIOK
60 KoBaneHTHaa nonapHas XMMUYecKas CBA3b https://m.edsoo.ru/00adaab
8
bnbnmoteka LIOK
61 KoBasieHTHas HenonsapHas XMMM4yeckas cBssb https://m.edsoo.ru/00adaab
9
bubnunoteka LIOK
62 CTeneHb OKUCNeHUS https://m.edsoo.ru/00adae2
8
bnbnmoteka LIOK
63 OKMCNnUTENbHO-BOCCTaHOBUTE/IbHbIE peaKL https://m.edsoo.ru/00adb0
76
bubnunoteka LIOK
64 OKUCNnTeNn N BOCCTaHOBUTENN https://m.edsoo.ru/00adb0
76
65 KoHTponbHas pabota Ne4 no teme «CTpoeHue Bubnmoteka LLOK

aTtomMa. XMMNYecKas CBA3b»

https://m.edsoo.ru/00adb4



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

86
o bubnmoteka LLIOK
Pe3epBHbI ypoK. O6006LLEHME 1
66 P yp VLU' 1 https://m.edsoo.ru/00adb3
cucTemMaTun3aums 3HaHWiA 3c
o Bubnmoteka LIOK
Pe3epBHbIli YpoK. O600LLEHNE 1
67 P w .IH 1 https://m.edsoo.ru/00ad9c
cucTeMaTmsaums 3HaHWiA b2
Pe3epBHbIil ypoK. O606LLEeHnEe 1 bubnmoreka LIOK
68 o 1 https://m.edsoo.ru/ff0d61c
cucTemMaTmnsaums 3HaHWiA 6
OBLLEE KOTMYECTBO YACOB MO NMPOrrAMME 68



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KNTACC

KonnyectBo yacoB

ONEeKTPOHHbIe

Ne Tema ypoka K M UM(ppoBbIe
n/n Bcero o6HTpoanb|e p6aKTI/Il-IECKVIe 06pa3soBaTENbHbIE
paboThl paboThbl pecypehi

Mepunoanyecknin 3akoH. MNMeproanyeckas Bubnnoteka LLOK

1 CcMUCTEMa XMMUYecKkux anemeHTos [. L. 1 0 0 https://m.edsoo.ru/00adb5
MeHaeneeBa 9e
3aKOHOMEPHOCTUN B N3MEHEHWMW CBOWCTB Bubnunoteka LLOK

2 XUMUYECKNX 3/1EMEHTOB NePBbIX TPEX 1 0 0 https://m.edsoo.ru/00adb6
nepnoaos b6
Knaccuukaums n HomeHknatypa bubnmoteka LIOK

3 1 0 0 https://m.edsoo.ru/00adb7
HeopraHM4yecKnx BeLLEeCTB 62
Buabl XUMUYECKOIA CBS3N U TUIMbI bubnmoteka LIOK

4 ) 1 0 0 https://m.edsoo.ru/00adbac
KpUCTaIINYECKNX PeLLéTOK 6
KoHTponbHas paboTa Nel no Teme

5 «[loBTOpEHVE 1 yrinybreHune 3HaHWI 1 1 0
OCHOBHbIX pa3fesnos Kypca 8 knacca»

o Bubnnoteka LLOK

Knaccnurkaumsa XMMUYeCKmX peakuuii no

6 prkay pearty 1 0 0 https://m.edsoo.ru/00adbc
pas3nMyHbIM NPU3HaKam bO
MOHATME O CKOPOCTUN XMMUYECKOIN peakLmn. Bubnnoteka LLOK

7 [OHATME O TOMOreHHbIX U reTEPOreHHbIX 1 0 0 https://m.edsoo.ru/00adbe
peakumnax 9a

g INOHATNE 0 XMMMYECKOM paBHOBECUM. 1 0 0 Bubnmoteka LLOK

daKTopbl, BAAKOLLME HA CKOPOCTb

https://m.edsoo.ru/00adc2



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

XUMWYECKOV PeaKLn 1 MONOXeHe
XMMMUYECKOro paBHOBECUS

8c

Bubnunoteka LLOK
9 OKUCNNTENbHO-BOCCTAHOBUTE/bHbIE PeaKLun https://m.edsoo.ru/00adcad
e
Teopus 3NeKTPONUTUYECKON anccoumanmn bubnmoreka LIOK
10 ' https://m.edso00.ru/00adcd
CunbHble 1 cnabble 3NeKTPONUTI 68
Bubnunoteka LIOK
11 VoHHble ypaBHeHUSA peakuuii https://m.edsoo.ru/00add4
48
XMMnYecKme CBOMCTBA KUCNOT U OCHOBaHWIA B Bubnnoteka LIOK
12 CBeTe NpeacTaB/eHNin 06 3N1EKTPONNTUYECKOIA https://m.edso00.ru/00add5
aviccoLmaLmm dg
XM1MMYeCcKMe CBOICTBA COJEN B CBETE Bubnnoteka LLOK
13 npeacTaB/eHNiA 06 3NEKTPONUTUYECKON https://m.eds00.ru/00add8
anccoumaumn b2
Bubnmnoteka LIOK
14 MoHATMe 0 rnaponunse conen https://m.edso0.ru/00add9
d4
Bubnmoteka LIOK
15 O606LLeHME 1 cMcTeMaTU3aLMSA 3HaHWI https://m.edsoo.ru/00addd
12
MpakTnyeckas padbota Ne 1. «PelueHue bubnmorexa LIOK
16 https://m.edsoo.ru/00addbf
3KCMepUMeHTa/IbHbIX 3a4a4» .
KoHTponbHas pabota Ne2 no teme Bubnnoteka LIOK
17 «INeKTPOITUYECKaA AnccoumaLms. https://m.edsoo.ru/00addec

XUMUYeCKme peakLmi B pacTBopax»

0



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

OO6LLas xapakTepucTmKa raoreHos.

Bubnmnoteka LIOK

18 o https://m.edsoo.ru/00addfe
XMMUYeCKmMe CBOMCTBA Ha NpMMepe x/iopa ’
Xnoposogopos. ConaHasa KACNoTa, Bubnnoteka LLOK

19 XMMUYECKNE CBOMCTBA, MOJTyYeHMe, https://m.edsoo.ru/00adel
NpYMeHeHne 04
MpakTnyeckas pabota Ne 2 no Teme Bubnmoteka LLOK

20 «[lonyyeHne CONSAHOM KUCNOTbI, N3y4eHne eé https://m.edsoo.ru/00ade3
CBOWCTB» 48
BbluncnieHns No ypaBHEHUAM XUMUYECKNX Bubnnoteka LLOK

21 peakLuuiA, eCniv OAMH 13 peareHToB [aH B https://m.edsoo.ru/00ade4
N36bITKE 88

Bubnmnoteka LIOK

O6Las xapakTepncTuka afnemeHToB VIA-

22 - P P https://m.edsoo.ru/00ade6
rpynnbl

4a

ANNIOTPOMHbIE MOAN(UKALMM Cepbl. Bubnmoteka LLOK

23 HaxoxpaeHune cepbl 1 €€ CoeanHeHNI B https://m.edsoo.ru/00ade6
npupoge. XMMUYeCKmne CBOMCTBA CepbI 4a
CepoBofopoa, CTPOeHME, (PU3NYECKME U bubnmoteka LIOK

24 POBOAOPOA, Up ’ https://m.edsoo.ru/00ade8
XMMUNYECKNe CBOMNCTBA 02
Okcngabl cepbl. CepHas KucnoTa, ousmyeckme bubnmoteka LIOK

25 S ’ https://m.edsoo.ru/00adea2
N XMMUYeCKne CBOMCTBA, NMPUMEHEHNE g
XNMUYECKMe peakuuu, fexxalime B 0CHOBe
MPOMBbILLIEHHOr O crocoba Mosly4YeHns CepHoM bubnmoteka LIOK

26 https://m.edsoo.ru/00adec8

KNCNOTbl. XMMMYECKOe 3arpsisHeHne
OKpYyXKatoLLeli cpefbl COeAMHEHMSIMI Cepbl

a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

BbluMcneHne MaccoBoit 40K BbIXOAA

Bubnmnoteka LIOK

27 https://m.edsoo.ru/00adec8
NpoAyKTa peakuuu N
O6Las xapakTepncTuKa afnemeHToB VA- Bubnnoteka LLOK

28 rpynnbl. A30T, pacnpocTpaHeHne B NPUPOSE, https://m.edsoo.ru/00adeea
(hM3nYeCKmne N XMMMUYECKNe CBOMNCTBA 6
AMMUMaK, ero PU3nYeckme n XMmMmnyeckme bubnmoteka LIOK

29 . https://m.eds00.ru/00adf00
CBOICTBA, MO/Ty4YeHNe N NPUMEHEHME 4
MpakTnyeckas pabota Ne 3 no Teme Bubnnoteka LLOK

30 «[MonyyeHne aMMmaKa, U3yyeHue ero https://m.edsoo.ru/00adf18
CBOWCTB» 0
A30THas KUCNoTa, eé Pusnyeckme u bubnmoreka LIOK

31 o https://m.eds00.ru/00adf30
XMMUYECKMNe CBOCTBA 6
icnonb3oBaHKe HATPATOB W COME aMMOHUSA B
KayeCTBe MUHepa/lbHbIX Y400peHNi bubnuoreka LIOK

32 S https://m.edso0.ru/00adf51
X1MMYeCKoe 3arps3HeHne OKpyXKatoLLel g
cpeabl coeHEHMAMM a3oTa a
docdop. Okeung ocdopa (V) n docgopHas Bubnmnoteka LLOK

33 KUCnoTa, Puanyeckme n XuMmyeckme https://m.edsoo.ru/00adf68
CBOICTBa, MOJy4YeHmne a
Vcnonb3oBaHWe (hochaToB B KayecTse Bubnmoteka LLOK

34 MUHepasbHbIX YA0OpeHWiA. 3arpsisHeHme https://m.edsoo.ru/00adfc2
NPVPOAHOI cpefpbl hocthaTamu 0
Yrnepog, pacrnpocTpaHeHue B Npupoae bubnmoteka LIOK

35 POA, P ’ https://m.eds00.ru/00adfd9

(*)I/I3VI‘-I€CKVI€ N XUMUYECKIe CBOMCTBA

c



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

OKcuapl Yrnepoaa, nx gusnuecke 1
XMMUYECKIME CBOCTBA. DKOMOrMYECKUe

Bubnmnoteka LLOK

36 https://m.edsoo.ru/00adfeb
npobembl, CBA3aHHbIE C OKCUAOM Yrieposa o
(V) ~
Bubnmnoteka LIOK
37 YronbHaa Kucnota u eé conu https://m.edso0.ru/00ae00
6c
MpakTnyeckas pabota Ne 4 no Teme Bubnmoteka LIOK
38 "lMonyyeHve yrnekucoro rasa. https://m.edsoo.ru/00ae02
KayecTBeHHas peakums Ha KapboHaT-1oH" re
MepBOHaYa/IbHbIE MOHATUSA 06 OpraHNYecKnx bubnmoteka LIOK
39 https://m.edso00.ru/00ae05
BELLeCTBaX Kak 0 COeJUHEHUAX yrnepoja de
Bubnmnoteka LLOK
40 KpeMHuiA 1 ero coegnHeHus https://m.eds00.ru/00ae08
Oa
MpakTnyeckas pabota Ne 5. PeLeHne Bubnunoteka LLOK
41 9KCMNepMMeHTa/IbHbIX 3a4a4 Nno Teme https://m.edsoo.ru/00ae0bf
«Ba)KHeMLLMe HeMeTan bl U UX COEAUHEHNS» 2
bnbnnotek K
KoHTponbHas pabota Ne3 no teme onmoteka LIO
42 o https://m.edsoo.ru/00ae0el
«Ba)KHeMLmne HemMeTan/bl U UX COEAUHEHNS» g
O6LLas XxapaKTeprcTUKa XMMNYECKNX
3/IEMEHTOB — MeTa/I108. MeTannnyeckas bubnmoteka LIOK
43 ' https://m.edso0.ru/00ae10
CBA3b U MeTa/I/INYecKas KpucTaiimyeckas 36
peLléTka. Pr3nyecKre CBOMCTBA METa/I/I0B T
X1MnYecKme CBOMCTBa MeTasI/10B. Bubnnoteka LLOK
44 INEKTPOXUMUYECKNIA PsL, HaNpPsXKEHWI https://m.eds00.ru/00aell

METa/1/10B

56



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

O6wpme cnocobbl NONYYeHUS METa/10B.
CnnaBbl. BbluncneHns No ypagHeHUsM

Bubnmoteka LIOK

45 o https://m.edsoo.ru/00aell
XUMWYECKNX peakLni, ecniv O4uH 13 56
peareHToB COAEPXNUT NPUMECH T
Bubnmnoteka LIOK
46 [NoHATNE 0 KOpPO3UK METa/I0B https://m.edsoo.ru/00ael12
78
Bubnmnoteka LLOK
47 LLlenoyHbIe MeTa bl https://m.edsoo.ru/00ae14
b2
Bubnmnoteka LLOK
48 OKcnabl U TMAPOKCUALI HATPUA U Kasina https://m.edsoo.ru/00ael4
b2
LLlenoyHo3eMesnbHble MeTas/lbl — Ka/lbLuiA 1 bubnmotexa LIOK
49 o https://m.edsoo.ru/00ael15e
MarHui
8
Bubnunoteka LLOK
50 BaxHeliLume coeanHeHNs KabLms https://m.edsoo.ru/00ael5e
8
51 O606LLeHME 1 cucTeMaTU3aLMs 3HaHWiI
Bubnmoteka LIOK
52 YKECTKOCTb BOAbI 1 CNOCOOLI €€ YyCTpaHeHUs https://m.edso0.ru/00ae18
86
MpakTnyeckas pabota Ne 6 no Teme bubnmoteka LIOK
53 . ) . https://m.edsoo.ru/00aelae
JKECTKOCTb BOAbI U MEeTOAbI €8 yCTpaHeHUs g
Bubnunoteka LIOK
54 ANOMUHNI https://m.edso00.ru/00aelc6

4



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

Bubnmnoteka LIOK

55 AMdOoTepHble CBOINCTBA OKCKAA 1 TApPOKCMaa https://m.edso0.ru/00aelc6
4
Bubnmoteka LLOK
56 Keneso https://m.edsoo.ru/00aeld
86
Bubnmoteka LIOK
OkKcuapl, rnapokenuibl u conu xxenesa (1) n
57 A AP A (n https://m.edso0.ru/00ae35e
xenesa (1) 6
58 O606LLeHMEe 1 cucTeMaTU3aLMsa 3HaHWI
MpakTnyeckas pabota No 7. PelueHne Bubnmoteka LIOK
59 3KCNEPUMEHTA/IbHbLIX 33434 No Teme https://m.edsoo.ru/00ae3de
«BaKHeNLne MeTan bl 1 UX COEANHEHMNS» 8
BbluncnieHns No ypaBHEHUAM XUMUYECKNX
peakL1ii, ecniv OfWH 13 peareHToB AaH B Bubnunoteka LLOK
60 N30bITKE U COLEPXKUT NPUMECH. https://m.edsoo.ru/00ael7
BbluncrieHns MaccoBoi 40M BbIXoAa 50
NpoAyKTa peakuum
61 O606LLeHMEe 1 cucTeMaTU3aLMsa 3HaHWI
62 KoHTponbHas pabota Ned ro Teme
«BaKHeMLne MeTabl U X COEANHEHMNS»
o Bubnmoteka LLOK
BeLuecTtBa 1 MaTepuasbl B MOBCEAHEBHOM
63 https://m.edso00.ru/00ae3f5
YXW3HW YesioBeka 0
o Bubnmoteka LIOK
XUMMNYECKOE 3arpsisHeEHNe OKpY>KatoLLelt
64 P pyxaiot https://m.edsoo.ru/00ae4?2
cpeasl
70
65 Ponb XMMUK B peLleHnn 3K0N0rMyecKmnx Bubnunoteka LLOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

npo6nem https://m.eds00.ru/00ae42
70
o Bubnnoteka LLOK
Pese :
66 PBHbIM YpoK 060654 ervem 1 https://m.eds00.ru/00ae0d
cucTemMaTmn3aLms 3HaHWiA 0a
. Bubnmoteka LIOK
Pe3epBHbIi ypoK. O606LeHre U
67 P yp EU' 1 https://m.edsoo.ru/00adb3
cucTemaTmnsaums 3HaHWiA 3
o Bubnmoteka LLOK
Pese oK. O606LLeHNe
68 PBHLI YPOK E-‘ Hne i 1 https://m.edsoo.ru/00ad9c
cucTemaTmn3aLms 3HaHWiA b2
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YUYEEHO-METOANUYECKOE OBECIMNEYEHUE OBEPA30OBATE/IbHOMO
MPOLIECCA
OBA3ATE/IbHbIE YUEBHbBIE MATEPVA/bI 419 YYEHUKA

» Xumus, 8 knacc/ Pyasutuc I'.E., ®enbgmaH ®.IM., AKLMOHEPHOe 06LLeCcTBO
«M3patenscTBO «lpocBeLLeHme»
» Xumus, 9 knacc/ Pyaautuc I'.E., ®enbamaH ®.IM., AKLMOHEPHOE 06LLEeCTBO
«M3paTenscTBo «1pocBeLleHme»

ONeKTPOHHbIE BEPCUM YUeGHUKOB

METOANYHECKWVE MATEPUAJIbI ANA YUUNTENA

MeToaunyeckue matepuansl. YMK no xvmum ang 8 - 9 Knaccos.

LNPPOBBLIE OEPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbI CETU
NHTEPHET

bubnunoteka LIOK https: //m.edsoo.ru



