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NMOACHUNTEJIbHAA SATTMCKA

Mporpamma N0 XWMWUW Ha YPOBHE OCHOBHOrO 06Llero o6pa3oBaHNA
COCTaB/leHa Ha OCHOBe TpeGoBaHWI K pe3ynbTaTaM OCBOEHWS OCHOBHOM
0bpa3oBaTe/ibHOW NPOrpamMmbl OCHOBHOIO 006LLEro 06pasoBaHns, NpeAcTaBNeHHbIX
B ®OC OO0, a TaKKe Ha OCHOBe (pefiepasibHOM paboyeil nporpammbl
BOCNUTAHNA U C YY4ETOM KOHLIENUUM npenogasaHus y4ebHOro npegmeTa « XnMms»
B 06pa3oBaTe/ibHbIX OpraHu3aumsax Poccuiickoin ®eaepaumu.

MporpaMma No XMMUKU [a€T MpefcTaBneHve O Lensx, o6Llend cTpaTeruu
00yYeHns, BOCMUTAHUS W pPa3BUTUA 0Oy4aroLLMXCA CpeacTBaMu  y4ebHOro
npeaMeTa,  yCTaHaB/MBaeT  00s3aTeflbHOE  MPeAMETHOe  COoAepXKaHue,
npeLycMaTpuBaeT pacnpefeneHne ero no Knaccam W CTPYKTYpupoBaHME MO
pasgenaM M TemaMm nporpaMMbl MO XUMWW, OMpPefenseT KONMYeCTBEHHble U
KayeCTBEHHbIE XapaKTepPUCTUKN COAepXXaHu4, PEKOMEHLYEMYO
NoCnefoBaTe/IbHOCTb  M3YYEHUS  XUMUM € YYETOM  MEXMPEAMETHLIX U
BHYTPUNPEAMETHbIX  CBA3EW, JOrMKM  y4eBHOro  npouecca, BO3PaCTHbIX
0COOGEHHOCTE  0Oy4aroLMXCs, Ornpegenser  BO3MOXHOCTM  npegmeTa  Ans
peanu3aummn TpeboBaHWIn K pe3ynbTaTaM OCBOEHMSI OCHOBHOW 06pa3oBaTe/lbHOM
nporpammbl Ha YPOBHE OCHOBHOMO O6LLIEr0 06pa3oBaHuUs, a TakxXe TpeboBaHMI K
pesynbTaTtam 00y4YeHNs XUMUW Ha YPOBHE LieNel N3yyeHns npeameTa U OCHOBHbIX
BUOB Y4eOHO-NO3HaBaTe/lbHON [esATeNbHOCTM 06yyatoLwerocd no OCBOEHUHO
y4ebHOro cofepXxaHus.

3HaHMe XUMWUWU CAYXXUT OCHOBOW A/ (POPMMPOBAHUSA MUPOBO33PEHUA
obyuatoLerocsi, ero nNpeacTaBneHNii 0 MaTepuasibHOM eLUHCTBE MUPa, BAXKHYHO
poNb UrparT (opMMpyemMble XUMUENR NpefcTaBNeHUs O B3avMMOMNPEBPaLLeHUsX
3HEPrUM 1 06 3BOMKOLMN BELLECTB B MPUPOLE, O NYTAX PeLleHns rnobasibHbIX
npo6seM YCTOMYMBOrO PasBUTUSA YeNoBeYeCcTBa — CbIPbEBON, 3HEPreTUYECKOMN,
MLLLEBOI N 3KONOMMYECKO 6e30MacHOCTH, NPo6/ieM 34paBoO0OXPaHeHNS.

N3yuyeHne xumumn:

CMOCOOCTBYET  peanm3aumMm  BO3MOXKHOCTEM A1 CaMOpasBUTMS U
(hOpMUPOBaAHNSA KY/bTYPbl IMYHOCTK, €€ 06LLEN 1N (DYHKUMOHAIbHOW FPaMOTHOCTM;

BHOCWUT BK/a4 B (DOPMUPOBaHUE MbILLJIEHUS U TBOPYECKUX CMOCOBHOCTEMN
006yyaloLMXCH, HaBbIKOB WX CaMOCTOATE/IbHOM  y4yebHOW  [eATeNIbHOCTH,
9KCMEPUMEHTA/IbHbIX W UCCNeA0BaTeNIbCKUX YMEHWUIA, HEoOXOAUMbIX KakK B
MOBCEAHEBHOW XWM3HW, TaK U B NPOJPECCUOHA/IbHON feATeNbHOCTHY;

3HAKOMUT CO CNeunpUKOA HayyHOro MbIWIEHNS, 3aKnafblBaeT OCHOBbI
LIeNIOCTHOTO B3r/14a Ha e4UHCTBO NPUPO/AbI U Ye/oBeKa, ABNAETCA 0TBETCTBEHHbIM
3TanoM B (POPMUPOBAHMMN €CTECTBEHHO--HAYYHOW rPaMOTHOCTU 00YYarOLLMXCS;



Cnoco6CTBYeT (HOPMMPOBAHUIO LIEHHOCTHOIO OTHOLUEHWA K eCTEeCTBEHHO-
-HaY4YHbIM 3HaHUAM, K MPUPOJE, K YeNOBEKY, BHOCUT CBOM BK/aL B 9KO/IOMMYECKOe
0bpa3oBaHMe 00y4atoLLMXCS.

[aHHble HanpaBneHus B 0OYYeHUN XUMUKM 06GecnevmBaroTCca CreynguKon
COAepXKaHWs  y4yebHOro npeagmeTa, KOTOpbIA  ABNSETCA  MeAarornyecku
aflanTUpPOBaHHbIM OTPaXKeHEM 6a30BOI HAYKM XMMUW Ha ONpeLenéHHOM 3Tare eé
pasBUTUS.

Kypc Xumnn Ha ypoBHE OCHOBHOI0 06Llero 06pasoBaHMst OPUEHTMPOBAH Ha
OCBOEHMe 00Yy4aroLUMMUCA CUCTEMbI NEePBOHAY&IbHBLIX MOHATUA XMMWUW, OCHOB
HEOpPraHMYeckom XUMWUM U HEKOTOPbIX OTAE/IbHbIX  3HAYMMbIX  MOHATUN
OpraHMyeckKon XMmMuu,

CTpyKTypa cofepXxaHusi nporpaMmMbl M0 XMMUW CHOPMMPOBAHA Ha OCHOBE
CUCTEMHOTIO nogxofa K eé maydeHuto. CofepxkaHve CKafblBaeTcs M3 CUCTEMbI
MOHATMI 0 XMMUYECKOM 3/1EMEHTE W BELLLECTBE U CUCTEMbI NOHATUIA O XUMUYECKOM
peakuun. O6e 3T CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO  NPUHUMNY
noc/ef0BaTe/IbHOr0 Pa3BMUTUA 3HaHWUI Ha OCHOBE TEOPeTUMYECKUX MpeACTaB/eHNI
Pa3HOro YpOoBHS:

— aTOMHO--MOJIEKY/IAPHOI0 YYeHWs KaK OCHOBbI BCEr0 eCTECTBO3HAHUS,

— epuopnyeckoro 3akoHa . . MeH[eneesa Kak OCHOBHOI0 3aKOHa XUMUW;

— YYeHUS 0 CTPOEHMM aToMa U XMMUYECKOI CBA3N;

— TnpeAcTaBfeHNn 06 3NeKTPONUTUYECKOW  Auccoumaumyi  BeLecTB B
pacTBopax.

TeopeTnyecKkre 3HaHUA pPaccMaTpuBalOTCA Ha OCHOBE  3MMUPUYECKMN
MOSTYYEHHbIX N OCMbIC/IEHHbIX (PAKTOB, Pa3BMBAIOTCA MOCNeL0BaTe/IbHO OT OAHOM0
YPOBHA K [APYromy, BbIMOMHAS (DYHKUMU OOBACHEHWS W MPOrHO3MpOBaHMS
CBOWCTB, CTPOEHNS U BO3MOXHOCTEN MPAKTUYECKOro MPUMEHEHWUA W MOMYYeHUS
N3yyaeMblX BELLECTB.

OcBoeHVe nporpaMmbl MO XMMWM  CMOCOGCTBYET  (POPMUPOBAHUIO
NPeACTaBeHNS O XMMUYECKO COCTaB/ISIIOLLEA HAYUYHON KapTUHLI M1pa B /TOTUKE
€€ CMCTEMHON NpPUPOAbl, LIEHHOCTHOrO OTHOLUEHWA K Hay4yHOMY 3HAHWUIO U
MeTofaM MO3HaHMSA B HayKke. M3yyeHue XMMUU MPOUCXOAUT C MPUB/IEYEHMEM
3HAHWA U3 paHee M3Y4YeHHbIX Y4eOHbIX npeaMeToB: «OKpPYXKatoWmnin MUp»,
«buonorus. 5-7 knaccbl» N «Pu3mnKa. 7 Knace.

Mpy  M3yYeHUU XUMUKU  MPOUCXOAMT  (POPMUPOBaHME 3HAHWIN  OCHOB
XUMUYECKOW HayKM KaK 06/1aCTV COBPEMEHHOIO eCTeCTBO3HaHMSA, MPaKTUYeCcKou
[eATeNbHOCTN YenoBeka M Kak OLHOr0 M3 KOMMOHEHTOB MMWPOBOW Ky/bTYpbl.
3agaya y4yebHOro npegmeta COCTOMT B (DOPMUPOBAHMU CUCTEMbI XMMUYECKMX
3HaHUIN — BaXXKHeMLWNX (HAKTOB, NMOHATWNIA, 3aKOHOB M TEOPETUYECKUX MOMOXKEHUA,
[OCTYMNHbIX 0006LLEHNA MMPOBO33PEHYECKOrO XapakTepa, f3blka Hayku, B



NPUOGLLEHMN K Hay4YHbIM MeToAam [MO3HaHMS MpPU  U3YYEHUWN BELLECTB U
XUMMUYECKNX peakuuid, B POPMMPOBaHMM 1 Pa3BUTUKN MO3HaBaTENIbHLIX YMEHWIA 1
UX NPVMEHEHUN B Y4eOHO-MO3HaBATENIbHOM W Y4eOHO-MUCCNen0BaTeIbCKOM
[eATeNIbHOCTN, OCBOEHWM npasBu/ 6e30nacHOro obpalleHus C BeljecTBamu B
MOBCEAHEBHOW YKU3HMW.

Mpn N3y4eHUN XMMUK Ha YPOBHE OCHOBHOIO 00LLEro 06pa3oBaHNA BaXKHOE
3HaYeHMe NPMOGPeNM Takme Lenu, Kak:

— (hopMUpOBaHME WHTENNIEKTYa/IbHO Pa3BUTOM IMYHOCTK, T[OTOBOW K
caMo06pa3oBaHNiO, COTPYAHWMYECTBY, CaMOCTOATE/lbHOMY MPUHSATUIO PELUEHWA,
CMOCOGHON aanTUPOBaTbCA K ObICTPO MEHSHOLLMMCS YCNOBUSAM XKU3HW;

— HanpaBfeHHOCTb  06y4YeHMsi Ha  CUCTeMaTU4yeckoe  MNpUOGLLEHME
00yyvaloLMXCa K CamMOCTOATE/IbHOW MO3HaBaTe/lbHOW [eATeNlbHOCTU, Hay4HbIM
MeToAaM MNO3HaHWs, (OPMMPYIOLLMM MOTMBALMIO M pa3BUTME CMOCOOHOCTENR K
XUMUW;

— obecneyeHne ycnoBui, CNOCOOCTBYIOLLMX NMPMOBPETEHUIO 00YYatOLLMMUNCS
onbiTa PasHOOOPa3HON [eATeNIbHOCTW, MO3HAHWUSA M CaMOMO3HaHWUSA, K/HOYEBbIX
HaBbIKOB (K/TIIOYEBBLIX KOMMETEHUWIA), UMEKLWNX YHUBEPCA/IbHOEe 3HaYeHue A1
pasINYHbIX BULOB AeATeNIbHOCTH;

— QopmupoBaHve 06Led  (YHKUMOHAIbHOW W eCTECTBEHHO-Hay4HOW
rpaMoTHOCTW, B TOM 4MCNe YMEHWUA OOBACHATb W OUEHMBATb SABJIEHUS
OKPY>KaloLWero mupa, UCMosb3ys 3HaHWA W OMbIT, MOMYYEHHbIE MPU U3YYEHWN
XUMUK, MNPUMEHSATb WX MPU  pelleHMn npob6neM B MOBCEAHEBHOM >KU3HU U
TPYLOBOI LeATeNbHOCTY;

— (hopMumpoBaHMe Yy 0OyYalroLMXCA TYMAHUCTUYECKMX  OTHOLLEHWNA,
MOHMMaHWNA LEHHOCTU XUMUYECKUX 3HaHWA [ANS BbIPabOTKM  3KONOrMYeCKH
LileniecoobpasHoOro nosefeHnss B ObITy W TPYAOBOW [AeATENIbHOCTU B LeNisX
COXpaHeHus CBOEro 3[10p0Bbs U OKPY>KatoLLLE NPUPOAHOIA cpedbl;

— pasBuTe MOTMBaLMW K OOYYeHWO, CMOCOOHOCTEN K CaMOKOHTPOIO U
CaMOBOCMUTAHNIO Ha OCHOBE YCBOEHWS  06LLeYesloBeYeCKUX  LieHHOCTEN,
FOTOBHOCTM K OCO3HaHHOMY Bbl6OpPY NPOMUAA U HaNpPaBfeHHOCTU [a/ibHelLero
00y4eHus.

OOLLee 4MCNO 4YacoB, OTBEAEHHBLIX A9 W3YYEHUS XUMUW Ha YPOBHe
OCHOBHOI0 06LLIero obpasoBaHms, coctaBnseT 136 yacos: B 8 knacce — 68 4acos (2
yaca B HefleNto), B 9 Knacce — 68 yacos (2 yaca B Hefjento).



COLOEP>XAHWVE OBYUYEHWNA

8 KJTACC

[NepBOHaYas/IbHbIe XMMNYECKNE NMOHATUA

lNpegmMeT XnMun. Ponb XMMUN B XKU3HU YenoBeKa. XUMUA B CUCTEME Hayk.
Tena n BewectBa. Pu3nyecknme CBOWCTBA BeELLECTB. ArperatHoe COCTOSHUE
BellecTB. oHATME O MeTofax Mo3HaHWUA B XUMWUWU. YUCTble BeLLecTBa U CMECHU.
Cnocobbl pa3aeneHns cMecen.

ATOMbI 1 MONEKYNbl. XMUMUYecKue 3n1emMeHTbl. CKUMBOMbI  XMMUYECKUX
3N1eMeHTOB. [MpOoCTbIe 1 CNOXHbIe BeLlecTBa. ATOMHO-MOJEKYNAPHOE YYeHMe.

Xummnyeckas qopmyna. BasieHTHOCTb aTOMOB  XMMWYECKUX 3/IEMEHTOB.
3aKOH MNOCTOSHCTBA CcoCTaBa BellecTB. OTHOCUTENbHasA aToOMHas Macca.
OTHoCcUTeNbHaA MofekynsapHaa macca. MaccoBasd [0/ XUMUYECKOro 3/IEMEHTA B
COEUHEeHNN.

KonnuectBo Bewectsa. Monb. MonapHasa Macca. B3anMocBaA3b KONMYeCTBa,
Maccbl W 4ucna CTPYKTYPHbIX eauHWL, BellecTBa. Pacuétbl no opmynam
XUMUYECKNX COELUHEHWIA.

dusnyeckme N XUMMUYECKNE ABNEHNA. XUMUYECKaA pPeakunsa 1 eé npusHaku.
3aKOH CcoxpaHeHMA MacCbl BeLlecTB. XUMUYecKune ypaBHeHUs. Knaccudukaums
XUMUYECKNX peakLmin (COeUHEHNS, pa3NoXXeHNs, 3aMeLLEHNs, 0OMeHa).

XUMWNYECKNI IKCNIEPUMEHT :

3HAKOMCTBO C XMMWYEeCKOW Nocyfou, npasunamy paboTsl B nabopatopun u
npruémammn obpalleHms ¢ nabopaTopHbIM 060pyAOBaHMEM, U3YUYeHMe U OnuncaHue
(hM3MYeCKMX CBOWCTB 00pasLOoB HeopraHMYecKMX BeLLecTB, HabnwogeHue
(m3nyecknx (nnasneHVe BOCKa, TasHWe fbfa, pacTupaHue caxapa B CTYMKE,
KWUMEeHWe M KOHAeHCaumMa BOAbl) U XUMUYECKUX (TOpeHue CBeuu, MpoKasimBaHme
Me[JHOW MPOBOJIOKM, B3aMMO/ENCTBNE Mefia C KUC/IOTOIN) ABNEHWNIA, HabNOAeHME W
OnucaHve NPU3HAKOB MNPOTEKaHWA XMUMUYECKUX peakuuin (pasnoxeHue caxapa,
B3aMMOJENCTBME CEPHOIN KUCMOTbI C X/I0pUAOM 6apus, pasnoxeHue rmapokcunga
meau (I1) npu HarpeBaHUW, B3aUMOAECTBIE Xesne3a ¢ pacteopom conun meam (I1),
M3y4yeHne CnocoboB pasfefleHNs CMecein: C MOMOLLbH MarHuTa, (u/bTpoBaHMe,
BblMapuBaHue, ANCTUANALMSA, XpoMaTorpagus, NpoBeseHe OUYUCTKN MOBapeHHOM
conn, HabnogeHWe U OMWCaHWe  pe3y/nbTaToB  MPOBEAEHUA  OMbITa,
WNNIOCTPUPYIOLLErO 3aKOH COXPaHEHWs MacChl, CO3faHWe Mofenend MOeKyn
(LuapocTepyXHeBbIX).

BaxkHenLIMe npeAcTaBUTENN HEOPraHNYeCKNX BELLLECTB

Bo3ayx — cmeck rasoB. CocTaB Bo3gyxa. Kucnopog — 31eMeHT U NpocToe
BelLecTBO. HaxoxiaeHue Kucnopoga B MNpupoge, (hmsmMyeckme u XMMUYeCKue
cBoncTBa (peakumm ropeHus)). OkcuAabl. pumeHeHne Kucnopoga. Cnocoo6sl



nosly4yeHnss Kucropofga B /nabopatopum M MNPOMbILWIEHHOCTU.  KpyrosopoT
Kucnopoga B npupoge. O30H — annoTponHasa MoAMMUKaUUS KACIopoaa.

TennoBoi 3a(h(heKT XMMUYECKON peakumu, TEPMOXMMMUYECKME YpPaBHEHWS,
9K30- M 3HOOTEPMMYECKME peakumu. TOMAMBO: Yrosib M MeTaH. 3arpAsHeHue
BO34yXa, YCU/IeHNe NMapHUKOBOro apdeKTa, pa3pyLueHne 030HOBOIO C/04.

Bogopos — 3nemMeHT WM NPOCTOe BeLlecTBO. HaxoxXaeHwe Bogopofa B
npupoge, (M3MYecKne W XUMUYECKMe CBOMCTBA, MPUMEHEHUE, Crocoobl
nony4veHnsa. KMcnotsl 1 conu.

MonsipHblin 06EM ra3oB. PacyéTbl N0 XMMUYECKUM YPaBHEHUSM.

dun3nyeckne cBolWcTBa BoAbl. Boga Kak pacTBopuTe/b. PacTBopbl.
HacblleHHble U HeHacbIWeHHbIe PacTBOPbl. PacTBOPUMOCTb BELLECTB B BOJE.
MaccoBas [0/ BeLLeCcTBa B pacTBope. XMMUYeCKMe CBOMCTBA BOAbl. OCHOBaHUS.
Pofib pacTBOPOB B MPUPOAE M B XXM3HM YenoBeka. KpyroBopoT BoAbl B MPUPOSE.
3arpsasHeHue NpupoaHbIX Bog. OXpaHa 1 04MCTKa NPUPOAHBIX BOA.

Knaccnurkaumsa HeopraHuMYeckux coepuHeHunin. Okcugpbl. Knaccugmkaums
OKCUAO0B:  coneobpasytowine  (OCHOBHbIE,  KWUC/IOTHble, amM(qOTEPHbIE) WU
Heconeobpasyrowme. HomeHKnaTypa OKcvMAoB. ®PU3MYECKME N XUMUYECKMe
CBOWCTBA OKCMAO0B. Mony4eHne OKCMAOB.

OcHoBaHMa. Knaccuukaums OCHOBaHWIA: LWENOYM W HepacTBOPUMble
OCHOBaHMA. HoMmeHKnaTypa OCHOBaHW. Pu3NYeCKue U XMMUYECKMEe CBOWNCTBA
OCHOBaHWi. MonyyeHne OCHOBaHUMN.

Kucnotel. Knaccugmkauma kncnot. HomeHknatypa Kucnot. dusndyeckme u
XUMWYECKME CBOICTBA KWUCNOT. Pad akTMBHOCTM MeTannoB H. H. Beketosa.
[MonyyeHwne Kncnor.

Conn. HomeHknaTypa coner. Pusnyeckne U XMMUYECKNe CBOMCTBA COJEN.
[Mony4yeHue conen.

["eHeTUYEeCKas CBS3b MeXAY KnaccaMn HeOpraHMYeCKNX CoeIHEHNIA.

XVMUYECKWNIA 3KCNEPUMEHT :

KaueCTBEHHOe OnpefeneHne CoAep>KaHna Knucnopoaa B BO3Ayxe, NnosyyeHue,
cobupaHune, pacrnosHaBaHWe W W3y4YeHWe CBOWCTB KWCNopofda, HabnwopeHue
B3aMMOJENCTBMA BELEeCTB C KWUCNOPOAOM W YCMOBMS  BO3HWMKHOBEHWUA WU
npekpawleHns ropeHuns (noxkapa), O3HaKOM/eHMe ¢ obpasuyamMmyM OKCULOB WU
onucaHWe WX CBOWCTB, MO/y4eHMe, cobupaHue, pacro3HaBaHME W U3YyYeHue
CBOMCTB Bofopofa (ropeHue), B3ammogencTeve Bogopoga ¢ okcugom mean (1)
(BO3MOXXHO MCMO/b30BaHME BUAEOMAaTepnasioB), HabnogeHne 0bpasLoB BeLLECTB
KONMYecTBOM 1 MONb, MccnefgoBaHMe OCOOGEHHOCTENM PacTBOPEHUS BELLECTB C
PasIMYHOM PacTBOPMMOCTbIO, MPUrOTOB/IEHME PacTBOPOB C  OMNpeaenéHHON
MacCcoBOI A0Nelt pacTBOPEHHOIO BELLECTBA, B3aMMOAENCTBME BOAbI C MeTaslaMu
(HaTpyem ¥©  Kanbumem) (BO3MOXHO WCMOMb30BaHWE  BUAeOMaTepuasnos),



nccnefoBaHve 06pas3LOB  HeOpraHMYecKUX BELLECTB  Pas/IMYHbIX  K/1AaccoB,
Habno4eHne N3MEHEHNA OKPAaCKM MHAMKATOPOB B pacTBOpax KUC/OT U LLEeoYeln,
n3yyeHune B3aumogencTemsa okcmpa megu (I1) ¢ pacTBOPOM CEPHON KWUCNOTI,
KMUCNOT C MeTa/laMu, peakuuii HerWTpanmsaumu, NoayyeHue HepacTBOPUMBIX
OCHOBaHWI, BbITECHEHWE OLHOr0 MeTasna APYrMMm U3 pacTBopa COMW, peLleHune
9KCMEpPUMeHTa/IbHbIX 3ada4 Mo Teme «BaxHellume Knaccbl HEOpraHU4ecKmx
COEUHEHNIA.

Meprognyecknin  3akoH U1 lMepuogmyeckas cucTeMa XUMUYECKUX
anemeHtoB . W. MeHpeneeBa. CTpoeHMe aToMOB. XMMMUYECKas CBA3b.
OKMCNUTENBHO-BOCCTaHOBUTENIbHBIE peaKuun

[MepBble MOMbITKN KnacCUPUKauunm XUMUYECKUX 3/1EMEHTOB. [MoHATME O
rpynnax CXoAHbIX 3/MeMEHTOB (LLeNOYHble W  LefIoYHO3eMeNbHbIE  MeTasbl,
raforeHbl, MHEPTHbIE rasbl). D/1EMEHTbI, KOTOPble 06pasyoT aMOTEPHbIE OKCUAbI
N TUAPOKCUABI.

Mepuoamyeckunin 3akoH. MNeproanyeckas cMcteMa XMMUYECKUX 3/1eMeHTOB [,
.  MeHgeneesa.  KopoTkonepuogHas M O/IMHHOMepuogHas  hopMbl
[MeproanyecKor CUCTEMbI XUMMUYECKUX anemMeHToB [l. V. MeHpeneesa. MNepuofb!
N rpynnbl. PUINYECKUA CMbICT MOPSAKOBOTO HOMepa, HOMEPOB nepuoga U
rpynnbl 37IeMeHTa.

CTtpoeHune aTomoB. CocTaB aTOMHbIX Aaep. M3oTonbl. 91eKTpoHbl. CTpoeHue
3NIEKTPOHHbIX ~ 000/104eK  aTOMOB  MepBbiX 20  XMMWUYECKMX  3/1EMEHTOB
Mepurognyeckor cuctembl . . MeHgeneeBa. XapakTepucTMka XUMUYECKOTO
aNeMeHTa Nno ero nonoXxeHuto B Mepuognyeckoi cucteme . V. MeHgeneesa.

3aKOHOMEpPHOCTU M3MeHeHUs pagnyca aToMOB XMMUYECKUX 3/IEMEHTOB,
MEeTa/I/IMYECKMX Y HEMETaI/IMYECKMX CBOCTB MO rpynnamM 1 neprogam.

3HaueHue MNeprognyeckoro 3akoHa 1 MNeprnognyeckoin CUCTEMbl XUMUYECKMX
3NIEMEHTOB N5 Pa3BUTUS HayKM U npaktuknh. [. V. MeHgeneeB — YYé€Hblil ©
rpaXxaaHuH.

Xummnyeckas cBAsb. KoBaneHTHasa (monsapHas W HenosspHas) CBA3b.
DNEeKTPOOTPULATENIBHOCTL XMMUYECKMX 3/1EMEHTOB. /IOHHaA CBA3b.

CrteneHb  okucneHums.  OKUCIUTENbHO--BOCCTAHOBUTE/IbHbLIE  peaKLuu.
[Mpougecchl oOKncneHnsa u BocCcTaHoBNeHNSA. OKUCIUTENN N BOCCTAHOBUTEN.

XUMWNYECKNI IKCNIEPUMEHT :

n3yyeHne 06pasLLlOB BELLECTB META/NIOB M HEMeTa/10B, B3aVMOAENCTBUE
rMAPOKCMAA UMHKA C pacTBopamy KWUCNOT W LUe/ioYvei, NnpoBeAeHue OrbITOB,
WNIKOCTPUPYIOWNX — MPUMEPbl  OKUC/IMTENbHO-BOCCTAHOBUTE/bHBIX — peakuui
(ropeHue, peakLmmn pasfnoXXeHWs, COeqUHEHNS).

Me>knpeamMeTHble CBA3MU



Peanunsauma MeXnpegMeTHbIX CBA3EA NPV U3yyYeHUUM XUMUKU B 8 Kracce
OCYLLECTB/IAETCA Yepe3 WCMO/b30BaHMe Kak OOLMX eCTeCTBEHHO--HayYHbIX
MOHATUI, TaK U MOHATWIA, ABMAKOLWMXCA CUCTEMHBIMU ANS OTAE/NbHbIX NPeAMETOB
eCTeCTBeHHO--Hay4HOro LuKna.

OOLuKMe eCTeCTBEHHO--Hay4YHble NMOHATUSA: Hay4HbIn (PaKT, rmnoTesa, Teopus,
3aKOH, aHa/mM3, CWHTe3, Kiaccugukaums, nepuoguyHOCTb,  HabnoeHue,
3KCMNEPUMEHT, MOJEeNIMPOBaHNe, U3IMepPeHne, MoAe b, AB/EHNE.

®du3mka: marepus, aToMm, 3MEKTPOH, MPOTOH, HENTPOH, WOH, HYK/UA,
M30TONbI, PAAMOaKTUBHOCTb, MOJEKYNA, 3MEKTPUYECKUIA 3apsj, BeLlecTBo, Teso,
06bEM, arperatHoe COCTOfHME BELLeCTBa, ras, (JM3nMyecKne BeIMYMHbI, efNHNLbI
N3MepeHns, KOCMOC, NNaHeThbI, 3Bé34bl, ConHLe.

Buonorus: (hoTocnHTE3, AblXxaHue, buocgepa.

[eorpadua: aTtmocgepa, ruapocgepa, MuHepasbl, TOpPHblE MNOPOAbI,
rnosnesHble UCKoNaemble, TOMANBO, BOAHBIE PECYPCHI.

9 K/TACC

BeLlecTBO 1 XMMUYecKasa peakLus

Mepuoamyeckunin 3akoH. MNeproanyeckas cMcteMa XMMUYECKUX 3/1eMeHTOB [,
N. MeHpeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTW B W3MEHEHMU CBOWCTB
XUMUYECKUX 3/IEMEHTOB MepBbIX TPEX MNEpUoAOB, Kanna, KaibLuag WU UX
COeAMHEHNIA B COOTBETCTBUM C TOJIOXKEHMEM 3/1eMEHTOB B [leproanyecKon
CUCTEME N CTPOEHUEM UX aTOMOB.

CTpoeHue BeLecTBa: BUAbl XUMMUYECKOW CBA3W. TumMbl KPUCTa/IIMYECKMX
PELETOK, 3aB1CMMOCTb CBOWCTB BELLECTBA OT TUMA KPUCT/IIMYECKOW PELLETKN U
BUAA XMMNYECKOIA CBSI3N.

Knaccugpmkauma 1 HoMeHKnatypa HeopraHMyecKux BeLLecTB. XUMUYecKue
CBOMCTBA BELLECTB, OTHOCALUMXCA K pPas3/IMYHbIM K/laccaM HeopraHuyecKmnx
COEZIMHEHWi, reHeTNYeCcKast CBA3b HEOPraHNYeCKMNX BELLLECTB.

Knaccugukaumsa XMMUYecKux peakuuia no pasiMyHbIM npusHakam (no ymcny
M COCTaBY Y4YaCTBYIOLMX B peakuuu BeLecTB, MO TensjoBoMy 3(MeKTy, Mo
N3MEHEHMIO CTEMNeHel OKWUCNEHUS XUMWYECKMX 3/IEMEHTOB, MO 06paTMMOCTH, Mo
y4yacTUIO Katanmsatopa). IK30- U 3HAOTEPMUYECKME peaKLuKn, TEPMOXUMUYECKNE
ypaBHeHWA.

[MOHATME O CKOPOCTU XUMWYECKOW peakumu. FoHATMe 06 06paTUMbIX W
HeobpaTUMbIX XUMWYECKUX peakuusaX. MOHATME O FTOMOMeHHbIX U reTeporeHHbIX
peakumsax. MNMoHATME 0 KaTanmse. [NoHATME 0 XMMUYECKOM paBHOBECUMN. PaKTOpbI,
B/IMAIOLLME HA CKOPOCTb XUMMUYECKOWN peakuuv W MNONOXEHUE XUMUYECKOro
paBHOBECKS.

OKMCNNTE/IbHO-BOCCTAHOBUTE/IbHbIE  PeakumW,  3MeKTPOHHbIA  GanaHc
OKUCNNTENbHO-BOCCTAHOBUTE/IbHOW peakumu. CocTtaBneHve  ypaBHEHWi



OKUCNNTENbHO--BOCCTAHOBUTE/bHLIX — peakumii € UCMOMb30BaHMEM  MeToja
3NIEKTPOHHOr 0 6asiaHca.

Teopusa aNeKTPONNTUYECKOW AnUccoUmaunn. NeKTPONUTbI U HEINEKTPOIUTI.
KatnoHbl, aHMOoHbI. MexaHunsm guccoumaumm BeLeCcTB C pas/IMUHbIMA BUAMU
XMU4eckom ceasn. CTeneHb guccoumaumm. CunbHble U cnabble 31eKTPONUTLI.

Peakunn MOHHOIro 0bMeHa. Y CNnoBus NPoTeEKaHUS peakumii MOHHOro 0O6MeHa,
MoJIHble W COKpalléHHble WOHHble YypaBHeHUs peakumii. CBOWCTBA KWUC/IOT,
OCHOBaHWA W CONei B CBeTe MNpeacTaBneHUd 06  3NeKTPONUTUYECKON
anccoumaummn. KayecTBeHHbIe peakuum Ha MOHbI. ToHATYE O ruaponmnse Conen.

XUMWNYECKNI IKCNIEPUMEHT :

O3HaKOM/IEHMEe C MOAENAMU KPUCTA/IINYECKMX PELUETOK HeopraHU4eckKmx
BELLECTB — METa/I/IOB M HeMeTanoB (rpadura u asMasa), C/NOXKHbIX BeLLecTB
(xnopuga Hatpus), uccnefoBaHMe 3aBUCUMOCTM CKOPOCTU XMMMWUYECKOW peakuum
OT BO3[ENCTBUA pPa3/IMyHbIX (aKTOPOB, WCC/ef0BaHWE 3/1EKTPOMNPOBOLHOCTH
pacTBOpPOB BeLLEeCTB, Mpouecca Auccoumauum  KUCIOT, Lenoyed n  Coneu
(BO3MOXXHO ~ MCMONb30BaHWe BWAEO  MaTepuanoB), MPOBELEHWME  OMbITOB,
WNNIOCTPUPYIOWMX — MPU3HAKM  MPOTEKAHUA  peakunini  MOHHOro  0bmeHa
(obpasoBaHMe o0cagka, BblgeneHne rasa, o06pasoBaHWe BOAbl), OMbITOB,
WNIKOCTPUPYIOWNX — MPUMEPbl  OKUC/IMTENbHO-BOCCTAHOBUTE/NbHBIX  peakuui
(ropeHuve, peakuum pasfoXXeHUsi, COefMHeHNs), pacrno3HaBaHne HeopraHNYecKmx
BELWECTB C MOMOLLbHD  Ka4yeCTBEHHbIX pPeakuuini Ha  WOHbl, peLleHune
3KCNepUMeHTa/IbHbIX 33ad.

HemeTansibl n nx coegnuHeHns

Obwaa xapakrepuctmka rasoreHoB. OCOOEHHOCTM CTPOEHMS aToMOB,
XapaKTepHble CTerneHn okucneHusd. CTpoeHre N (PU3NYECKMe CBOMCTBA MPOCTbIX
BELWECTB — Tra/lioreHoB. XWMWYECKMe CBOICTBA Ha nNpuMepe  x/sopa
(B3aMMOfeicTBME C MeTailaMu, HemeTalamu,  LWwenovamu). X1opoBOLOPOA.
ConsHas KUCNOTa, XMMUYECKMe CBOICTBA, MOJSydeHMe, npumeHeHue. [elicTBue
X/iopa M X/I0POBOAOPOAA Ha OpraHm3m YesoBeka. BaxkHeilwume xnopugbl M nX
HaxoXAeHWe B Npupose.

Obuwan xapaktepuctmka anemeHToB VIA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aTOMOB, XapaKTepHble CTeneHn OKucneHus. CTpoeHWe U (PU3nNYecKne CBOWCTBA
MPOCTbIX BELLECTB — KMCNOPOAA U cepbl. ANMOTPOMHbIE MOAUPUKALUK KUCTOPOAa
N cepbl. XUMUYeCcKne cBoicTBa cepbl. CepoBOAOPOS, CTPOEHUe, PU3NYecKme U
XnMnyeckune csorictBa. OKCUAbl Cepbl Kak NpeacTaBUTENI KUCMOTHBIX OKCUZOB.
CepHass Kucnota, (M3NYECKME W XUMUYecKMe cBOWCTBa  (06LME  Kak
NMpeAcTaBUTeNs Knacca KWUCIOT U criepyuduyeckme). XMUMUYECKME peakumu,
neXkawjme B OCHOBE MPOMbILIIEHHOTO Crnoco6a MoslydyeHUs CEepHOM KUC/OTbI.
[MpuMeHeHWe cepHOM KNCNOTbl. COMM CEPHON KMUCNOTbI, KAYeCTBEHHAA peakuus Ha



CynbarT-uoH. HaxoxgeHwe cepbl U €€ COeAuHeHMIn B npupoge. XMmMuUyeckoe
3arpsA3HeHne OKpy»KaroLein cpefbl COeAMHEHUAMU cepbl (KUCNOTHbIE LOXAW,
3arps3HeHne Bo3ayxa 1 BOJOEMOB), CNOCOOLI ero NpeaoTBPaLLEHWS.

Obwasa xapaktepuctnka anemeHToB VA-rpynnbl. OCO6EHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTENeHW OKWUCNeHWsA. A30T, pacrnpocTpaHeHWe B NPUPOAE,
(hm3nyeckne N XMMMYecKme ceoricTea. KpyrosopoTt asoTta B npupoge. AMMUak, ero
(hM3nYecKme N XMMNYECKNe CBONCTBA, MoSTyYeHne 1 npumeHeHne. Conm ammoHus,
NX (U3NYECKMe N XMUMUYECKNE CBOMCTBA, NpMMeHeHWe. KayecTBeHHas peakumsa Ha
MOHbI aMMOHUA. A30THaA KWC/0Ta, eé nosydyeHune, (UnMYeckme U XUMUYECKME
cBoMCTBa (0OWMe KakK npeAcTaBUTeNst Knacca KWUCMOT U cneumpuyeckue).
icnonb3oBaHWe HWUTPATOB WM COMe aMMOHUSA B KayecTBe MWHEPasIbHbIX
yA00peHnA. XUMNYECKOe 3arpsa3HeHre OKpYXKatoLLein cpeabl COeqUHEHNAMM a30Ta
(KMCNOTHblE [0XAW, 3arpsa3HeHue BO3fyxa, MoyBbl W BOAOEMOB). Pocdop,
aNnoTPOnHble MoAauguKkauum gocdopa, (M3nyeckne M XMMUYECKME CBOWNCTBA.
Okeng ocopa (V) 1 hochopHas K1cioTta, PU3nYeckme n XMMmnyeckne CBOMCTBA,
nosny4yeHme. cnonb3oBaHre HochaToB B Ka4eCTBE MUHEPASIbHbIX YA0OPEHNIA.

Obuwan xapakrtepuctmka anemeHToB IVA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aTOMOB,  XapaKTepHble  CTEMeHW  OKUC/EeHUs.  YTNepod,  alIoTPOrHble
MOAN(UKaLMK, pacnpoCcTpaHeHNe B MpUPoLe, (U3NYECKME U XUMWYECKME
cBoucTBa. Afcopbumsa. KpyrosopoT yrnepoga B npupoge. OKcuibl yrinepoga, nux
(bM3nyeckne M XMMUYECKMe CBOWCTBA, [EWCTBME HA KMBble OPraHU3Mbl,
Mosly4YeHne U npuMeHeHue. OKOMOrMyeckue npobsembl, CBA3AHHbIE C OKCUMAOM
yrnepoga (IV), runote3a rno6anbHOro MOTENIEHUA KAUMaTta, MapHUKOBbINA
aheKT. YronbHasa KucnoTa u eé conum, Ux Qunyeckme n XMMmMyYeckmne CBOMCTBA,
noslydyeHne W npuMeHeHve. KauyeCTBeHHas peakuus Ha KapboHAT-UOHbI.
Vcnonb3oBaHWe kapboHaTOB B ObITy, MeAWLMHe, NMPOMBbILLIIEHHOCTU U CEe/IbCKOM
XO035CTBE.

MepBOHaYaibHbIE NOHATUSA 06 OpraHMYecKmX BELLLeCTBAX KakK O COeAUHEHUAX
yrnepoga (MeTaH, aTaH, 3TWeH, aLueTW/eH, 3TaHO/, MMULEPVH, YKCYCHaa K1CIOTa).
MpupogHble WUCTOYHUKM  YrNIeBOAOPOA0B (Yronb, MPUPOAHbLIA ras, HeMTb),
MPOAYKTbl MX MnepepaboTkn (6eH3MH), X POonb B ObITY M MPOMBILLIEHHOCTU.
[MoHATME 0 BMONOTMYECKN BXKHbIX BELLECTBAX: XMpaxX, 6enkax, yrnesogax — u ux
POIM B XKU3HU Yenoseka. MaTepuasbHOE €QUHCTBO OpraHuUYyeckKux Wu
HeopraHM4yecKnx coefvHEHWIA.

KpemMHuiA, ero u3nyeckue u XMMUYECKME CBOWCTBA, MOMyYeHUe U
npumeHeHne. CoefMHeHUs KpemHus B npupoge. OO6Wwue npeactaeneHus 06
okecnae KpemHusa (1V) n KpeMHMeBOW Kucnote. CUAMKaTbl, UX UCMOMb30BaHUE B
ObITY, B NMPOMbILLIIEHHOCTW. BaxkHelLue CTpoUTeNbHblEe MaTepuasbl: Kepammnka,



CTEK/0, LUEeMeHT, BeTOH, Xene306eToH. pobnembl 6e30MacHOro UCMNo/b30BaHUS
CTPOUTENIbHbIX MaTePUaIOB B MOBCEAHEBHON YXU3HU.

XYMUNYECKNIA IKCNEPUMEHT :

N3y4yeHne 06pasL0B HEOPraHNYEeCKNX BeLLeCTB, CBOMCTB COJIAHON KWC/OTHI,
NPoBefieHNe KayeCTBEHHbIX peakuuii Ha X10pUA-MOHbI U HAbNIOAEHNe NPU3HAKOB
X NPOTEKaHWA, OMbITbl, OTPaXarwlme (U3NYECKMe U XMMMUYECKMe CBOWCTBA
ra/loreHoB U WX COefAMHEHWA (BO3MOXKHO WCMO/b30BaHME BUAEOMATEPUaIOB),
O3HaKOM/JIeHMe C o6bpasuamn  XnopuaoB (rasoreHnaoB), O3HAKOMJIEHME C
obpasuamm  cepbl U eé  coefMHEHMAMM  (BO3MOXHO  WMCMONb30BaHWe
BUeoMaTepranoB), HabnogeHNe npolecca 06yrnIMBaHUA caxapa nof AevCTBMEM
KOHLEHTPUPOBAHHON  CEPHON  KWUCNOTbI, U3Y4YeHWe XMMUYECKUX  CBOWCTB
pa3baB/ieHHOW CEPHOM KUCMOTbI, MPOBeAEHME KaYeCTBEHHOW peakummn Ha Cynbgart-
MOH 1 HabnlofeHne MpusHaka eé npoTekaHus, 03HAKOMJIEHME C (PU3NYECKMMU
CBOMCTBaMM a3oTa, (ochopa M WX COeAUHEHUIA (BO3MOXHO WCMONb30BaHWe
BUAeomaTepranos), obpasuamMm as3oTHbIX U (POCHOPHBLIX YA0OPEHWIA, NonyyeHue,
cobupaHune, pacnosHaBaHWe W W3yyYeHWe CBOWCTB amMmuaka, MNpOBeAeHMe
KauyeCTBEHHbIX peakuui Ha MOH aMMOHMSA 1 (hocaT-UoH 1 M3yveHne MpPU3HaKoB
NX NPOTEKaHWS, B3aUMOAENCTBME KOHLEHTPUPOBAHHOM a30THOM KUCNOTbI C MeAbHo
(BO3MOXXHO ~ MCMO/Mb30BaHWE  BWUAEOMATEpPMasioB), n3yyeHne  Mopenei
KPUCTa/IIMYECKMX PEeLIETOK anmMasa, rpajuta, (ynnepeHa, O3HaKOM/IeHWe C
MpoLLeccoOM  afcopouMm PacTBOPEHHbIX BELLECTB aKTUBMPOBAHHLIM YINIEM 1
YCTPOWCTBOM MPOTUBOrasa, MoslydeHve, cobmpaHve, pacno3HaBaHne M n3yyeHue
CBOMCTB YrNeK1CNoro rasa, NpoBefeHNe KauyeCTBEHHbIX peakumii Ha KapboHat U
CUINKAT-UOHbl U U3YYeHWe TMPU3HAKOB WX MPOTEeKaHWs, O3HaKOMJIEHWe C
NPOAYKUMEN CUINKATHON MPOMbILLIIEHHOCTW, pPeLUeHne 3KCNepUMeHTasIbHbIX
3afa4y no Teme «BaxkHenLme HeMeTa/bl N X COELUHEHUS».

MeTansnbl U UX COeMHEHUSA

O6Lan xapakTepucTnKa XMMNYECKUX 3/IEMEHTOB — METa/I/IOB HA OCHOBaHUU
X NONOXeHus B [leproaMYecKoin cuUcTeMe XUMWUYeCKMX anemeHTos M. W.
MeHzeneesa 1 CTpoeHUsi atoMoB. CTpoeHVe MeTannoB. MeTasinnyeckas CBsisb U
MeTa//InYeckas  KpUCTa/IMYeckass  pellétka.  ONIeKTPOXMMUYECKUA  psg
HanpsbkKeHWin MeTannoB. PU3NYECKE N XMMUYECKMe CBOWCTBA MeTan1oB. Obuive
CMoco6bl MosyyeHnss MeTainoB. [MOHATME O KOpPPO3MU METasINIoB, OCHOBHbIE
Cnocobbl 3awmTbl UX OT Koppo3uu. Cnnaebl (CTasib, YYryH, AHOPaTFOMUHUN,
OpOH3a) 1 UX NPUMEHEHWE B ObITY 1 MPOMbILLIEHHOCTH,

LLlenioYHble MeTau/ibl: MOIOXKeHVEe B eproanyecKoin cucTeme XUMUYECKUX
anemeHToB M. . MeHpaeneeBa, CTpOeHMe MX aTOMOB, HaxOoX[eHWe B Mpupoje.
®un3nyeckme N XMMMYeCKMe CBOMCTBa (Ha NpuMepe HaTpus K Kanms). OKcuibl 1



rMApoOKCuabl HaTpua W Kanua. [IpuMeHeHue LENoYHbIX METaIoB U UX
COEAVNHEHNIA.

LLlenoyHo3eMesibHble  MeTa/i/lbl  MarHWin M Ka/bUWiA:  MOMIOXKEHNE B
MeproamnyecKor cucteme XMMUYECKUX anemeHToB . V1. MeHpaeneesa, CTpoeHMe
NX aTOMOB, HaX0XaeHWe B npupoae. Pusnyeckune 1 XMMmMYecKme CBOMCTBA MarHus
N Kanbuma. BaxHeillne coefuvHeHUs Kanmbuus (OKCWp, TUAPOKCUA, COMNn).
YKECTKOCTb BOAbI U CNOCOObI €& YCTpaHeHus.

ANOMUHWIA: NONOXeHWe B [epnognyeckoin cucTeme XMMUYECKNX 3/1IEMEHTOB
O. V. MeHpeneeBa, CTpoeHMe aTtoma, HaxoxieHue B npupoge. dusnyeckme u
XMMUYECKMEe CBOMCTBA a/llOMUHNA. AM(OTEPHbIE CBOCTBA OKCMAA W ruapokcunaia
UHOMUHNA.

XKeneso: nonoxeHue B INepnoanyeckoin cMCTEME XUMUYECKUX 3N1EMEHTOB .
. MeHpeneeBa, CTPOeEHWE aToma, HaxoXKieHuve B npupoge. Pusnyeckne wu
XMMUYECKMe CBOMCTBA Xenesa. Okcuabl, rnapokevasl n conm xxenesa (1) v >xkenesa
(111), nx cocTtas, CBOWCTBA U NONyYeHNe.

XYMUNYECKWNIA IKCNEPUMEHT :

O3HaKoM/ieHMe ¢ obpasuamy MeETaII0B U CNaBoB, WX (PU3NYECKMMMU
CBOMCTBaMW,  M3y4eHMe  pe3ynbTaTOoB  KOPpo3UW  MeTanioB  (BO3MOXKHO
1CMoNb30BaHNe BUAeOMaTepuasoB), OCOOEHHOCTEN B3aUMOAEWCTBMSA OKcuAaa
Ka/ibUMa W HaTtpus ¢ BOAOM (BO3MOXHO WCMONb30BaHWE BUAeOMaTepPUanos),
nccnefoBaHve CBOMCTB XECTKOM BOAbI, MPOLEcca ropeHuns xenesa B KUCIOPOAE
(BO3MOXHO  MCMNOMb30BaHME  BMAEOMAaTepuanoB), MNPU3HAKOB  MPOTEKaHWA
KayeCTBEHHbIX PeakuMil Ha MOHbI: MarHusi, KanbUus, atOMUHNA, LUMHKa, XKenesa
(1) v xenesa (111), meam (11), HabnoaeHWe 1 ONKcaHMe MPOLLECCOB OKpaLlnBaHKA
nnamMeHn WOHaMM HaTpus, Kaama W Kaibuma  (BO3MOXXHO MCMOMNb30BaHKe
BUeOMaTepranoB), UCCNeaoBaHMe aMmPOTEPHbIX CBOMCTB MMAPOKCUAA a/TiOMUHNA
N TMAPOKCMAA LUMHKA, PeLleHre aKCnepuMeHTabHbIX 3a4ady Mo TeMe «BakHenLume
MeTal/ibl N UX COELMHEHUAY.

XUMUSA N OKpYXaloLLasa cpeja

BewectBa n maTepuasibl B MOBCEAHEBHOM >XU3HW 4YesioBeKa. besonacHoe
NCMO/Ib30BaHNE BELLECTB U XMMUYECKMX peakumid B ObITy. [MepBas MomoLlb npu
XNMUYECKMX 0XKOrax 1 0TpaB/eHUsX.

XnMnyeckoe 3arpsisHeHne OKpy»Karowein cpefbl (NpedensHas Aonyctumas
KOHLUeHTpaumsa Bellects, ganee — MNAK). Posib XMUKN B peLLIEHMM 3KOMOrNYECKMX
npo6nem.

XYMUYECKMIA 3KCNEPUMEHT :

n3yyeHne 06pasLoB matepuasioB (CTeK/0, CriaBbl MeTa/NI0B, NOSMMEPHbIE
marepuasbl).

Me>knpeamMeTHble CBA3MU



Peanunsauma MeXnpegMeTHbIX CBA3EA NpU U3ydeHUM xummn B 9 Kracce
OCYLLECTB/IAETCA 4Yepe3 UCMO/Mb30BaHME KakK OOLMX eCTeCTBEHHO-HayYHbIX
MOHATUI, TaK U MOHATUI, ABMAIOLWMXCA CUCTEMHBIMU AN1S OTAE/bHbIX NPeAMEeTOB
eCTeCTBEHHO--HaY4HOr0 LMKNa.

OOLuMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbI (haKT, rmnoTesa, 3aKOoH,
Teopus, aHan3, CUHTe3, Knaccupmkaums, nepuoanMyHOCTb, HabnoLeHNe,
3KCMEPUMEHT, MOJE/IMPOBaHNe, W3MepeHWe, MOAEe/b, ABMIEHUE, MapHUKOBbIN
ahpeKT, TEXHOMOrA, MaTepuasbl.

®du3mka: marepus, aToMm, 3/EKTPOH, MPOTOH, HENTPOH, WOH, HYKUA,
M30TONbI, PAAMOAKTUBHOCTb, MOJEKY/a, 3NeKTPUYECKUA 3apaf, MPOBOLHUKM,
MOMYNPOBOAHUKK,  AN3NEKTPUKK, (POTO3/1EMEHT, BeLLeCcTBO, Teno, OO6bEM,
arperaTHoe COCTOsIHME BeLLeCTBa, ra3, pacTBop, pacTBOPMMOCTb, KPUCTa//IMYECKAS
peLéTka, cnnaebl, (IM3NYECKNE BENNUMHDI, efUHULbI U3MEPEeHNs, KOCMUYECKOoe
NPOCTPaHCTBO, NaHeTkl, 38é34bl, CosHLe.

Buonorua: goTtocuHTes, AbixaHue, 6uoctepa, 3KOCUCTeEMA, MUHepasibHble
yA00peHns, MUKPO3/IEMEHTbI, MaKPO3/IEMEHTbI, NMUTaTe/IbHbIe BELLECTBA.

[(eorpadmsa: aTmocepa, rugpocdepa, MWHepasbl, TOPHble MOPOAbI,
rnosie3Hble NCKoMnaemMble, TOMNBO, BOAHbIE PECYPCHI.



NNAHNPYEMbBIE PE3YJ/IbTATbl OCBOEHUA TTIPOITPAMMDbI T10
XM HA YPOBHE OCHOBHOI' O OBLUEI O OBPA3OBAHINA

JIMYHOCTHDbIE PE3YJ/IbTATbI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHWA MNpPOrpammbl  OCHOBHOIO  0O6LUEro
0bpa3oBaHMA AOCTMraloTCca B XoAe O0Oy4YeHUs XMMUM B €AUHCTBE Y4ebHOW U
BOCNUTATENbHON AeATENbHOCTU B COOTBETCTBUM C TPaAULMOHHBLIMI POCCUACKMMMU
COLMOKY/IbTYPHbIMA N AYXOBHO-HPABCTBEHHbLIMU LEHHOCTAMMU, MPUHATLIMA B
o6LLecTBe MpaBuiaMu W HOpMaMu MOBEAEHWMS M CMOCOBCTBYHOT npoueccam
CamMOorMnoO3HaHMs, CaMoPa3BUTUS N coLManm3aLmm 06yyaroLLmXCs.

JINYHOCTHbIE ~ pe3ynbTaTbl  OTPAXalT  TOTOBHOCTb  0OYy4aroLMXCH
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUBHBLIX  LIEHHOCTHbIX OpMEeHTauuin U
pacLLUMpeHme OnblITa AesATeNIbHOCTM Ha €€ OCHOBE, B TOM YMC/IE B YaCTW:

1) NnaTpruoTM4eCKOro BOCMNUTaHUS:

LLEHHOCTHOIO OTHOLLEHWNSA K OTEeYEeCTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY
N HayYHOMY HaCNeauto, MOHWMaHMS 3HAYEHUS XMMUYECKON HAyKN B IKU3HU
COBPEMEHHOro 06LLecTBa, CMOCOBHOCT BNageTb [OCTOBEPHOW WMH OpMauuein o
nepefioBbIX AOCTUKEHUAX W OTKPbITUSX MWUPOBOM U OTEUECTBEHHON XUMUMW,
3aMHTEPeCOBaHHOCTM B HAY4HbIX 3HAHUSIX 00 YCTPONCTBE MMpa N 0OLLLECTBA,;

2) rpaXkaaHCcKoro BOCNUTaHWA:

NPeACTaBNeHMs O COUMabHLIX HOpPMax M npaBunax MeX/INYHOCTHbIX
OTHOLLUEHWIA B KONNEKTNBE, KOMMYHUKATUBHOW KOMMETEHTHOCTU B OOLLECTBEHHO
NonesHon, y4yebHO-MCCNefoBaTENIbCKOM, TBOPYECKOW W Apyrux  Buax
[AeATeNIbHOCTU, TOTOBHOCTM K pPa3HOO0Opa3HOM COBMECTHOW [eATeNbHOCTU Mpu
BbIMO/IHEHUM  Y4eOHbIX, MO3HaBaTeNlbHbIX 3afa4y, BbIMNOMHEHUN XUMUYECKNX
3KCNEePUMEHTOB, CO3[jaHNM Y4ebHbIX MPOEKTOB, CTPEM/IEHNS K B3aMOMNOHUMaHUIO
M B3aMMOMOMOLLUM B npouecce 3TOW Yy4yebHOW [AesaTeNbHOCTW, FOTOBHOCTU
OLeHMBaTb CBOE TMOBefeHMe W MNOCTYMKW CBOMX TOBapuein C nosuummn
HPaBCTBEHHbIX 1 MPaBOBbIX HOPM C YYETOM OCO3HaHWSA NOCNEACTBUNIA NOCTYMKOB;

3) LEHHOCTM Hay4YHOr 0 NO3HaHWS:

MMUPOBO33PEHYECKME MPEACTaB/IEHNA O BELLECTBE M XUMUYECKOW peakuuw,
COOTBETCTBYIOLME COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKuM M COCTaBNAHOLLME
OCHOBY [AN151 NMOHMMAaHUA CYLLHOCTU Hay4HOW KapTWHbI MUpa, NpeacTaBieHns o6
OCHOBHbIX 3aKOHOMEPHOCTAX pPasBUTUS MPUPOAbI, B3aMMOCBA3SX 4e/oBeKa C
NPUPOAHOIA CPefo, O PO XUMUM B MO3HAHUW 3TUX 3aKOHOMEPHOCTEN;

Nno3HaBaTe/lbHble MOTVBbI, HarnpaB/ieHHbIE Ha MO/TyYeHNe HOBbIX 3HaHWIA Mo
XUMUKM, Heobxoanmble ANd OOBbACHEHMS HabMo4aeMbIX MPOLECCOB M ABMEHUA,
Mo3HaBaTe/IbHOW, WMH(OPMAUMOHHON W 4MTATeNbCKOW Ky/NbTypbl, B TOM 4KUC/E
HaBblKOB CaMOCTOATE/IbHOW paboTbl C  y4yebHbIMKM  TEKCTamu, CrpaBOYHOMN



NNTEPaTypoi, AOCTYMHbIMA  TEXHUYECKMMMU CPeAcTBaMu  MH(OPMALMOHHBIX
TEXHO/IOTUNA;

NHTEpPeC K OOYyYeHWO W MO3HaHW0, M0603HATENbHOCTb, FOTOBHOCTb WU
CMOCOOHOCTb K CaM000pa3oBaHUI0,  MPOEKTHOM M WCC/ef0BaTe/IbCKOW
[eATeIbHOCTI, K OCO3HAHHOMY BbIGOPY HanpaBieHHOCTN M YPOBHA 00y4YeHUs B
AasibHeNLeM;

4) (hopmMMpoBaHUA KyNbTYypPbl 340POBbLA:

OCO3HaHWe LEHHOCTU >KWU3HW, OTBETCTBEHHOrO OTHOLUEHWUS K CBOEMY
3[0POBbLI0, YCTAHOBKM Ha 340pO0Bbli1 06pa3 XWM3HW, OCO3HaHWEe MOCMeACTBUA U
HenpusaTne BPeLHbIX NpuBbIYeK (YNoTpebeHNs ankorons, HapKOTUKOB, KYPeHUs),
HeoOX0AMMOCTN  CO6MOAEHNA npaBu  6e30MacHOCTM  Npy obpalleHun ¢
XUMUYECKUMI BELLLECTBAMU B ObITY U peasibHOMN YKN3HMU;

5) TPyA0BOro BOCMUTAHUSA:

MHTEPEC K NPaKTUYeCKOMY M3YUYeHWI0 NPogeccuini n Tpyaa pasfiMyHoro poja,
yBaKEHWe K Tpyay W pesy/nbTaTtam TPYAOBON [eATeNlbHOCTW, B TOM 4MUCe Ha
OCHOBE MNPUMEHEHUA MPeAMETHbIX 3HAHWA MO XMMUKW, OCO3HAaHHbIA BbIOOP
NHAVBUAYA/TbHOW TPaeKTOpUK NPOLO/IKEHNA 06pa30BaHNA C YYETOM JIMYHOCTHbIX
WNHTEPECOB M CMOCOOHOCTU K XMMWUK, OBLLIECTBEHHBLIX NHTEPECOB M NMOTPEOHOCTEN,
YCMELHON NpogecCnoHaNbHOM AeATeNIbHOCTN U Pa3BUTUA HEOOXOANUMBIX YMEHWIA,
rOTOBHOCTb afanTMpOoBaTbLCA B MPOECCUOHASIbHOW CPeje;

6) 3K0/I0rMYecKoro BoCnmMTaHuA:

9KOMOrMYeCKM LienecoobpasHoe OTHOLUEeHME K Npupofe KakK WCTOYHMKY
YXW3HM Ha 3emsie, OCHOBe €€ CyLLLeCTBOBaHUSA, NOHNUMaHWe LLeHHOCTU 340POBOro U
6e3onacHoro obpasa >XW3HW, OTBETCTBEHHOE OTHOLUEHME K COOGCTBEHHOMY
(bM3MYECKOMY W TMCUXUYECKOMY 3[40POBb0, OCO3HaHME LEHHOCTU CO6/AeHUS
npasu 6e30MacHOro NoBeAeHNs Npy paboTe C BeLecTBaMu, a Takxke B CUTyauusx,
YIPOXAKLLUMX 340POBbIO N XKN3HW NKOLEN;

CMOCOOHOCTU MPUMEHATb 3HaHWA, MOoJlyYaeMble MPU U3YYEHUU XUMWUW, 4NS
peLleHns 3afa4, CBA3aHHbIX C OKPY)XKatoLLEe NMPUPOLHOM Cpefoit, NS NOBbILIEHWS
YPOBHA  3KOJIOTMYECKOW  KYNbTYpbl, 0OCO3HaHWA rn06asbHOr0  Xapakrepa
3KOJIOTUYECKMX MPoBaeM U NyTein MX pelleHus MOCPeAcTBOM METOAO0B XUMUW,
3KO/I0rMYECKOro MbILL/IEHNSA, YMEHUA PYKOBOACTBOBATLCA UM B MO3HaBaTe/IbHOM,
KOMMYHWKaTUBHOW M COLMabHOM NPaKTUKE.

METAMPEOMETHbBIE PE3Y/IbTATDI

B coctaBe MmeTanpegMeTHbIX pe3y/fbTaTOB BbILENAOT 3HaYMMble AJ1F
(DOPMMPOBaHNA  MUPOBO33PEHNA  OOLLEHay4YHble TMOHATUA  (3aKOH, Teopus,
MPUHLMM, TMNoTe3a, (hakT, CUCTEMA, NPOLIECC, IKCMEPUMEHT 1 pYroe.), KOTopble
MCNONb3YKOTCA B €CTECTBEHHO-HAy4YHbIX Y4YeOHbIX MpegmeTax W MO3BONAOT Ha
OCHOBE 3HaHWI M3 3TUX MNPeAMETOB (POPMMPOBATL MPEACTaB/EHME O LIeNOCTHOM



Hay4HOW KapTMHEe MUpa, U YHMBepCa/ibHble y4ebHble fencTBUsA (Mo3HaBaTe bHbIE,
KOMMYHWKaTMBHbIE, PerynsTMBHbIE), KOTOpble 06ecneynBaloT (OpPMMPOBaHUME
FOTOBHOCTU K CaMOCTOSTEe/lbHOMY M/1aHMPOBaHUIO U OCYLLECTB/IEHUIO Y4ebHOM
[eATeIbHOCTW.

[Mo3HaBaTe/IbHble YHUBepPCa/ibHble yYebHble AeCTBUSA

Ba3oBble /lornyeckre AercTBuUS:

YMEHUSA WCMOMb30BaTb MPUEMbI JIOTMYECKOTrO MbILIEHNA MPU OCBOEHUM
3HAHWI: PacKpbIBaTb CMbICT XUMUYECKUX MOHATUIA (BbIAENATb UX XapaKTepHble
NPU3HaKW, yCcTaHaB/MBaTb B3aMMOCBA3b C APYrMMW MOHATUAMM), MUCMO/b30BaTb
MOHATMA A4/19 00BACHEHWNA OTAEMNbHbIX (DaKTOB U ABMIEHWI, BbIOGMPATh OCHOBAHUSA U
KpUTepun AN Knaccuukaumm XMMUYECKUX BELLECTB M XUMUYECKMX PeakLui,
yCTaHaB/MBaTb MPUUYNHHO-CNELCTBEHHbIE CBA3N MeXAy OObeKTaMmu WU3y4yeHus,
CTPOUTb NIOFMYECKMEe paccyeHns (MHAYKTUBHbIE, AefyKTVBHbIE, MO aHanorum),
[enatb BbIBOAbI M 3aK/THOUYEHWS;

YMeHVEe TNPUMEHATb B MPOLECCe MO3HAHUA MNOHATUA (MpPeAMETHblE W
MeTanpeamMeTHbIe), CUMBOIMYECKUE (3HAKOBbIe) MOZENN, UCNOMb3YeMble B XMW,
npeo6pas3oBbIBaTh LWMPOKO MPUMEHSEMbIE B XMMUW MOAE/bHbIE MPeCTaBeHns —
XUMUYECKUIA 3HaK (CMMBON 3/IEMEHTA), XMMUYecKas (opMyna U YypaBHeHue
XVIMUYECKOW peakumy — npu peLleHnn y4ebHo-No3HaBaTe lbHbIX 3a4a4y, C YY4ETOM
3TUX MOJENbHbIX NPEeACTaB/EHNIA BbISBNATL U XapaKTepu3oBaTb CYLLECTBEHHbIe
MPU3HaKN N3yYaeMbIX 0OBEKTOB — XMMUYECKNX BELLECTB N XUMUYECKUX PeakLni,
BbISIBNATL  0OLUMEe  3aKOHOMEPHOCTW,  MPUYMHHO-C/IEACTBEHHbIE  CBA3N U
NMPOTUBOPEUNS B U3yYaeMblIX NPoLeccax 1 ABNeHUsX.

BazoBble nccrefoBaTe/ibCKUe feicTBUS:

YMEHWe WCMOoMb30BaTb MOCTaB/IeHHble BOMPOCbI B KayecTBe WHCTPYMeHTa
MO3HaHWA, a Takke B KayecTBe OCHOBbl /1 (POPMUPOBaHMSA TMNOTE3bI MO
NMPOBepPKe NPaBU/IbHOCTA BbICKa3blBAaEMbIX CY>KAEHWIA;

npuobpeTeHne OMbiTa MO MNJAHUPOBAHUIO, OPraHM3auMn n MNpPOBeLEHUIO
YUYEHNYECKMX 3KCMEepUMEHTOB, YMeHWe HabnogaTb 3a XOA4OM npoLecca,
CaMOCTOSATE/IbHO MPOrHO3MPOBaTb €ro pesynbTar, POPMY/IMPoBaTh 0000LLEHNS U
BbIBOAbI MO pe3y/ibTaTam NpoBeAEHHOr0 ONbITa, UCC/eA0BaHNA, COCTaB/IATL OTHET
0 NpofenaHHo paboTe.

PaboTa ¢ nHopmauueii:

yMeHVe BblOMpaTb, aHaM3npoBaTb W WHTEPNPETUPOBaTbh WHGOPMaLMIO
Pa3NYHbIX BULOB M (HOPM NPeAcTaBIeHns, NonyyYaeMyto U3 pasHbIX UCTOYHMKOB
(Hay4HO-MonynsipHas nmMTepaTypa XMMWUYECKOro COAEepXKaHus, CnpaBOYHble
nocobus, pecypcbl WHTepHeTa), KPUTUYECKM OLeHMBATb MPOTUBOPEUMBYHO U
HelOCTOBEPHYHO MH(OPMALIMIO;



YMeHMe MPUMEHATb pas3/iMyHble MeTOAbl W 3amnpocbl MpPU Moucke U oTbope
MH(OPMaLUMN N COOTBETCTBYHOLUMX [aHHbIX, HEOOXOAMMbIX [ANS BbINOMHEHUS
y4eOHbIX 1 NO3HaBaTe/IbHbIX 3a4ay onpeenéHHOro T1Mna, NPUoGpeTeHNE OnbITa B
06/1aCTV  MCNOMb30BaHUA  MH(OPMaLMOHHO-KOMMYHUWKATUBHBIX — TEXHOMOIUMN,
OBNafieHVe KyNbTYpOor aKTUBHOIO MCMO/b30BaHNSA Pa3/IMYHbIX NOMCKOBbLIX CUCTEM,
CaMOCTOATe/IbHO BbIGMPaTh ONTMMAa/IbHYIO (DOPMY MpeAcTaBIeHUs NHPopMaLUn 1
WNNIOCTPUPOBATL pPeLlaeMble 33[a4M  HEC/IOXHbIMK - CXemamu, [Auarpammamu,
ApyrMm hopmamm rpaukm n nx KOMoMHaLMsamMu,;

YMEHMe WCMosb30BaTb W aHaJM3vMpoBaTb B Mpouecce Yy4yebHON U
NCCNeaoBaTeNlbCKON AeAaTeNIbHOCTU MH(OPMaLUio 0 BANAHWUN MPOMbILLIEHHOCTH,
Ce/IbCKOr0 XO03AMCTBA M TPaHCMopTa Ha COCTOSHME OKPY»KatoLen npupogHON
cpeabl.

KoMMyHUKaTVBHbIe YHUBePCas/IbHbIe YUYebHble AeCTBUSA:

YMeHuWs 3afdaBaTb BONpPOCbl (B Xoge Awanora v (Mam) AMCKyccun) no
CyllecTBy  0OCY)Xaaemo  Tembl,  (JOPMY/MpPOBaTb  CBOWM  NPeANOXeHUs
OTHOCUTE/IbHO BbIMO/IHEHNS NMPEeASIOXKEHHOIN 3a4auu;

YMEHVUA  NPeAcTaBNsTb  MOJMyYeHHble  pe3y/bTaTbl  MO3HAaBaTe/lbHOM
[eATeNIbHOCT B YCTHbIX W MWUCbMEHHbIX TeKCTax; Aenatb MNpe3eHTauumio
Pe3yNbTaTOB BbIMO/IHEHWUA XMMWUYECKOrO 3KCnepumeHTa (11abopaTtopHOro OnbITa,
nabopaTopHOI paboTbl MO NUCCeA0BaHMIO CBOMCTB BELLLECTB, Y4EOHOIr0 NPOeKTa);

YMeHUsA Yy4yeOHOro COTPYAHMYEeCTBA CO CBEPCTHWKaMW B COBMECTHOM
Mo3HaBaTe/IbHOW M UCCNeLoBaTe/IbCKOW  [AEeATE/IbHOCTM  MPU  peLleHun
BO3HMKAKOLWMX NpobieM Ha OCHOBe Y4éTa O0OLMX WMHTEPECOB M COr/lacoBaHMWS
no3vuunin (obeyXaeHns, 06MeH MHEHUSAMU, «MO3rOBble LUTYPMbI», KOOpPAUHALMA
COBMECTHbIX  [EWCTBWA, ONpeaeneHne KPUTEPMEB MO OLEHKe KayecTBa
BbIMO/IHEHHOW PaboTbl 1 Apyrue).

PerynaTvBHble YHMUBePCa/IbHbIE YYeOHble JeCTBUSA:

YMEHMe CaMOCTOATE/IbHO OMpefeNaTh Lenn [eaTeNbHOCTH, NaHMpoBaTth,
OCYLLECTB/IATb, KOHTPO/MPOBAaTh U NP HEOOXOAMMOCTN KOPPEKTUPOBATb CBOHO
[eATeNbHOCTb, BblOMpaTh Hanbonee agheKTUBHbIE CMOCOObLI PELLIEHUS YUYEOHbIX U
Mo3HaBaTe/lbHbIX 3afady, CamMOCTOSTe/lbHO COCTaBNATb WM KOPPEKTMPOBATH
NPeANOXEHHbIA  anropuTM  AEWCTBUIA NPU  BbIMOSIHEHUW 33flaHWin C  YYETOM
MoSly4eHNs HOBbIX 3HaHWW 06 M3yyaeMbIX OObEKTax — BeLLeCTBax W peakuusx,
OLleHMBaTb COOTBETCTBME MOJlYYEHHOrO pe3y/bTara 3afB/IeHHON Lenn, ymeHue
MCMO/b30BaTh Y aHA/IM3MPOBATL KOHTEKCTbI, MpeAnaraemble B YC/I0BUN 3aaHNiA.

NMPEAOMETHbIE PE3Y/IbTATDI

B coctaBe npeaMeTHbIX pe3y/nbTaTOB MO OCBOEHMIO 0653aTeflbHOro
COAepXaHus, YCTaHOB/IEHHOrO [aHHOW (hefepanbHO paboyeir MpPorpaMMon,
BbIAE/IAKOT: OCBOEHHble 00Y4YalOWMMNCA Hay4Hble 3HAHWA, YMEHUS U Crocoobl



[eNCTBUiA, crieunduyueckme Ana  NpeaMeTHON 06nactm  «XUMUs»,  BUbI
[EeATeNbHOCTM MO MOJYYEeHWD  HOBOMO  3HAHWA, €ro  MHTepnpeTtauuu,
npeo6pa3oBaHNIO Y NMPUMEHEHNIO B Pa3/INUHbIX YH4EOHbIX N HOBbIX CUTYaLMsX.
K KoHLy 06y4yeHus B 8 Knacce npeiMeTHbIe pe3y/ibTaTbl HA 6a30BOM YPOBHE
L0/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHaOLLMXCA YMEHWIA:
PacKpbIBaTb CMbIC/T OCHOBHbIX XMMWYECKMX MOHATWUIA: aTOM, MOJIEKYNA,
XUMUYECKNIA 3/1EMEHT, MPOCTOEe BELLECTBO, C/IOKHOE BELLECTBO, CMeEChb
(o4HOpPOLHAs M HEOAHOPOAHAsA), Ba/IEHTHOCTb, OTHOCUTE/IbHAsA aTOMHas U
MOJIEKY/IPHAs Macca, KOMMYEeCcTBO BeLLecTBa, MOJSb, MOJipHad Macca,
MaccoBast 019 XMMUYECKOTO 3/1EMEHTa B COEANHEHUW, MONAIPHBIA 06bEM,
OKCW[, KWCNOTa, OCHOBaHWe, COJb, 3/M1EKTPOOTPULATENBHOCTb, CTEMEHb
OKWUCNEHUs, XMMUYecKasd peakums, KnacCuukauma peakuui: peakumu
COEAMHEHUNS, peakUuuMn pPasoXeHus, peakuuy 3aMeLLeHns, peakumu
06MeHa, 3K30- 1 3HA0TEPMUYECKUE peakLmn, TENMOBOW 3deKT peakumu,
AP0 aTtoma, 3MEKTPOHHBIA CNoW artoma, aTOMHas opouTanb, pagmyc
aToMa, XMMuYecKas CBAi3b, MONIAPHas M HemnonspHas KOBa/leHTHas CBA3b,
MOHHaa CBA3b, MOH, KATWUOH, aHWOH, PacTBOpP, MaccoBas A0S BellecTBa
(MpoLeHTHasA KOHLEHTpauus) B pacTBOpeE;
WNIKOCTPUPOBaTb  B3aUMOCBA3b  OCHOBHbIX  XMMWYECKMX MOHATUA 1
MPUMEHSATb 3TV NOHATUSA NMPU ONUCAHWM BELLECTB U UX MPeBPAaLLEHWIA;
NCMOMb30BaTb XMMUYECKYHD CUMBOIUKY [/19  COCTaB/eHMst  (hopMyn
BELLLECTB U YPaBHEHUI XUMUYECKNX PeaKLUiA;
OMpefensaTb BaJIEHTHOCTb aTOMOB 3/1eEMEHTOB B GMHAPHbLIX COeAUHEHUSX,
CTEMEeHb  OKWC/IEHUS  3/1IeMEHTOB B OWMHApHbLIX  COeAUHEHUAX,
NMPUHALNEXHOCTb BELECTB K OnpefenéHHOMY Kfaccy COeAMHEHWIA Mo
(hopMmynam, BUL XUMWYECKON CBA3M (KOBa/leHTHas W WOHHas) B
HeopraHM4yecKnx CoeanHEHUSX;
packpbiBaTb cmbicn [llepuognyeckoro 3akoHa M. V. MeHpeneesa:
AEMOHCTPUPOBaTb MOHWMaHME MepUoaNYecKOin 3aBUCUMOCTU CBOWCTB
XUMUYECKNX 3/IEMEHTOB OT WX MONIOXEHUA B [epnognyeckoin CUCTeMe,
3aKOHOB COXPaHeHWs MacCbl BELLeCTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKY/IAPHOIO YYeHus, 3aKoHa ABOragpo;
OnuCbIBaTb WM XapakTepu3oBaTb Tab/M4YHYO Gopmy [lepuognyeckoi
CUCTEMbI  XMMWYECKMX 3/IEMEHTOB. pas3nyaTb MOHATUSA  «r/laBHas
noarpynna (A-rpynna)» n «noboyHas nogrpynna (b-rpynna)», manbie un
bofbLUMe Nepuofbl, COOTHOCUTbL 0003HAYeHUs, KOTOpble MMEKTCA B
Tabnmue «llepnoamyeckass cuctema XuMuYeckux anemeHtos M. W.
MeHzeneesa» C YMC/IOBbIMM XapaKTepUCTUKaMW CTPOEHWS aToMOB



XUMUYECKNX 3/1eMeHTOB (COCTaB M 3apsg A4pa, o6Lee YMCIO 3/IEKTPOHOB
N pacrpefeneHme nx no 3/1eKTPOHHbIM CN0SAM);
KnaccuguumMpoBatb XMMUYECKMEe 3M1EMEHTbI, HeOpraHMYeckue BeLLecTBa,
XMMU4Yeckue peakuuy (MO YMCNy WM COCTaBy Y4acTBYHOLWMX B peakumm
BELLLeCTB, MO TEN/I0BOMY 3NEKTY);
XapakTepu3oBaTb (ONUCbIBaTb) 06LLME XMMWUYECKME CBOWCTBA BELLECTB
Pa3INYHbIX KIaccoB, NOATBEPXKAAA OnucaHve nNprMepamy MOMEKYNAPHbIX
YPaBHEHMN COOTBETCTBYHOLLMX XMMUYECKNX PeaKLuii;
MPOrHO31poBaTh CBOWCTBA BELLECTB B 3aBMCUMOCTM OT UX KaYeCTBEHHOIO
COCTaBa, BO3MOXHOCTM MPOTEKaHWUs XWMUYECKMX MPEBPaLLEHNA B
Pa3INYHbIX YCIOBUAX;
BbIYMCNATb  OTHOCUTESIbHYIO  MOJIEKY/IIPHYKO U MOMISIPHYK0  Macchbl
BELLEeCTB, MAacCOBYK [O/I0 XMMMYECKOro 3/ieMeHTa Mo  opmyne
COefIMHeHWs, MacCoBYHO [O/I0 BeLLEeCTBa B pacTBOpPe, MPOBOAUTL PacHEThI
MO YpPaBHEHMIO XMMMWUYECKOIN peakuuu;
MPUMEHSATb OCHOBHbIE OrMepaunn MbIC/IMTENbHON AeATeNIbHOCTM — aHa/In3
N CUHTE3, CpaBHeHWe, 00600LLEHNe, cUCTeMaTU3aUMIO, Knaccugukauuio,
BbISIB/IEHNE MPUYUHHO--CNIEACTBEHHbIX CBA3EN — A/19 MU3Y4YeHUs CBOWCTB
BELLECTB WM  XMMMWYECKUX peakuuid, eCTeCTBEHHO-Hay4Hble MeTOAbl
MO3HaHUA — HabMfeHWe, M3MepeHne, MOLENMPOBaHUe, 3KCMEePUMEHT
(peasibHbIil 1 MbIC/IEHHbIN);
CnefoBaTb  MpaBwiam  MOMb30BaHUS  XUMWUYECKOW  nocyfod U
nabopatopHbiM 060pyAOBaHMEM, a TaKXe npasuiam obpalleHms ¢
BellecTBaMmy B COOTBETCTBUM C  WMHCTPYKUMSMU MO  BbINOSIHEHNIO
NabopaTopHbIX XMMMUYECKUX OMbITOB MO MO/YYEHUO W COOMpaHUIO
razoobpasHbIXx BewecTB (BOAOPOAA M KUC/IOPOAA), MPUTrOTOB/EHUIO
pacTBOPOB C ONpeAeNnéHHON MaccoBO [0/1eil paCTBOPEHHOIO BELLECTBA,
NnaHMpoBaTb W MPOBOAMTb  XMMWYECKME  3KCMNEPUMEHTbl MO
pacrno3HaBaHUIO PacTBOPOB LUEIOYEN U KACMOT C MOMOLLbIO UHAMKATOPOB
(nakmyc, heHON(TaNENH, METUIOPaHXK U ApYyriue).

K KoHLy 06y4yeHus B 9 Knacce nNpeAMeTHble pe3y/ibTaTbl HA 6a30BOM YPOBHE

[0/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCA YMEHWIA:

PacKpbiBaTb CMbIC/T OCHOBHbLIX XWUMWUYECKUX MOHATUIA:  XUMUYECKUIA
3/IEMEHT, aToOM, MOJIeKyna, WMOH, KaTWOH, aHWOH, MNPOCTOe BELLECTBO,
C/TIOXKHOE BELLEeCTBO, BA/IEHTHOCTb, 3/IEKTPOOTPULLATENNBHOCTb, CTEMEeHb
OKMC/IEHUNA, XMMUYECKas peakumus, XUMmMyeckas CBA3b, Terna0BOW aggeKT
peakumMu,  MONb,  MONSAPHBbIA  0O0BEM,  pacTBOp,  3MEKTPOSUTSI,
HE3NeKTPO/INTLI, 3NEKTPONIUTUYECKAS [uccoumaums, peakumMm WOHHOro
obMeHa, KaTamM3aTop, XWMMW4YECKOe paBHOBECWME, 00OpaTVMble WU



HeobOpaTVMble peakuun, OKUCUTENIbHO-BOCCTAaHOBUTE/bHbIE peakLuu,
OKUC/NTENb,  BOCCTAHOBWUTENb,  OKMC/MIEHWEe U BOCCTaHOBJIEHNE,
annoTponusa, amqpoTePHOCTb, XMMUYECKad CBA3b (KOBasIeHTHas, WOHHaf,
MeTa/l/InYeckas), KpUCTa/IMYecKas peLléTka, KOppo3us  MeTasios,
CMNaBbl, CKOPOCTb XWUMWYECKOWN peakuuu, npeaensHo AoMnycTMMas
KOoHUeHTpauma MNAK BeLLecTsa;

WNNOCTPUPOBATL  B3aMMOCBA3b  OCHOBHbLIX  XUMWYECKUX TMOHATUIA U
MPUMEHATb 3T NOHATUSA NPU ONNCAHNW BELLECTB U NX NPeBpaLLeHNI;
NCMOMb30BaTb XMMWYECKYHD CUMBOJIMKY [/  COCTaB/IEHUS  (hOPMYN
BELLLECTB U YPaBHEHUI XUMUYECKNX PeakLUiA;

onpesensTb BIeHTHOCTb N CTEMEHb OKUCNEHNA XUMUYECKNX 3/1EMEHTOB B
COEAUHEeHNAX pPas/IMYHOro COCTaBa, MPUHAAIEXHOCTL BELIEeCTB K
onpeaenéHHOMY Kfaccy COeAMHEHWA Mo (opmynam, BUb XMMUYECKOMN
CBA3M (KOB&/IEHTHadA, WOHHAA, MeTa/iMyeckas) B HEOPraHUYecKumx
COeAMHEHUAX, 3apsAA MOHA MO XMMMUYECKON (hopMyne, XapakTep Cpefbl B
BOAHbIX PacTBopax HeopraHW4YecKnUX COeAMHEHWIA, TUM KPUCTa/IMYECKONA
PELUETKN KOHKPETHOIO BeLLeCTBa,;

packpbiBaTb cmMmbicn [lepuoguyeckoro 3akoHa [. W. MeHpeneesa W
[NEMOHCTPUPOBaTL €ro MOHUMaHWe: OMnuCbiBaTb U XapaKTepu3oBaTb
TabnnyHyo opmy leproanyeckor CUCTEMbI XMMUYECKMX 31EMEHTOB:
pasnnyaTb MOHATUS «rnaBHas noarpynna (A-rpynna)» u «nobo4yHas
nogrpynna (b-rpynna)», Manble n 60MblINe NEPUOAbl, COOTHOCUTb
0603HayeHNs, KOTOpble WMEKTCS B  Mepuoagnyveckon Tabnuue, cC
YMC/IOBbIMM  XapaKTePUCTUKAMW  CTPOEHUS  aTOMOB  XMMWYECKMX
3NeMeHTOB (CocTaB W 3apsaf A4pa, obulee 4YWUCNO  3/1EKTPOHOB U
pacnpefeneHne WX MO 3NEKTPOHHLIM C/0SIM), OOBACHATL  06LLMe
3aKOHOMEPHOCTW B M3MEHEHWUWN CBOWCTB 3/IEMEHTOB M UX COEAUVHEHWI B
npesenax masbixX NePUOLOB U FNaBHbIX MOATPYMMN C YY4ETOM CTPOEHUSA KX
aTOMOB;

KnaccupuumpoBaTb XMMUYECKNe 3/1eMeHTbI, HeOpraHMYecKne BeLLEeCTBa,
XUMUYeCKMe peakuum (Mo 4Ymcny M COCTaBy Y4yacTBYHOLUMX B peakuumu
BELLECTB, MO Tenj0BOMY 3PMEKTY, MO U3MEHEHUIO CTEMNeHEeN OKWUCNeHUs
XUMUYECKNX 3/IEMEHTOB);

XapakTepu3oBaTb (OMWCbIBAaTb) 060WMe U CrheunpruyecKne XMMUYecKme
CBOMCTBA MPOCTbIX W CMOXHbIX BeLecTB, MNOATBePXAas OnucaHue
npuMepaMn  MOJSIEKY/IIPHBIX U WNOHHbLIX YPaBHEHWIA COOTBETCTBYHOLLMX
XUMUYECKNX peakLUii;

COCTaBNATb  YpPaBHEHUS  3/MIEKTPOSIMTUYECKON  AuccoumaumMmn  KUChorT,
LLLeNI0Ye U COMER, NOMHbIE U COKPALLEHHbIE YPaBHEHUS peaKLMii MOHHOTO



ObMeHa, YypaBHeHMsi peakuuil, MOATBEPXKAAOLMX  CYLLECTBOBaHME
reHeTMYeCKOMN CBA3N MeXAy BelecTBamy pas/iyHbIX K1acCos;
packpblBaTb CYLWIHOCTb  OKMC/IUTE/IbHO-BOCCTAHOBUTE/bHBIX — PeaKLmii
MOCPeLCTBOM COCTaB/IEHMS 3NIEKTPOHHOI0 6asiaHCca 3TUX peakLuii;
MPOrHO3MpPOBaTh CBOWCTBA BELLECTB B 3aBUCUMOCTM OT WX CTPOEHMS,
BO3MOXHOCTW MPOTEKAHUA XMMUYECKUX MPeBPaLeHniA B Pas/INYHbIX
YCNOBUSAX;

BbIYNC/NATL  OTHOCUTENIbHYHO  MOJEKY/IAPHYIO U MOJISIPHYK0  Macchbl
BELLEeCTB, MAacCOBYK [O/I0 XMMMYECKOro 3/ieMeHTa Mo  (opmyne
COefIMHEeHWs, MacCoBYHO [O/H0 BeLLecTBa B pacTBOpPe, MPOBOAUTL PacHEThI
MO YPaBHEHMIO XMMMWNYECKOIN peakuuu;

cobnogatb  npaeBuna  MoOSIb30BaHUA  XUMWUYECKOW  MOCYZoh U
nabopatopHbiM 060pyAoOBaHVMEM, a TakXxe nMpasuna obpalleHns ¢
BellecTBaMmy B COOTBETCTBUM C  WMHCTPYKUMSMU MO  BbINOSIHEHWIO
NabopaTopHbIX XMMUYECKUX OMbITOB MO MOMYYEeHUO U CcOoBMpaHuIo
rasoobpasHbIX BeLLecTB (aMMUaKa 1 YrieKncnoro rasa);

MPOBOANTL  peakuuun,  NOATBEPXKAAlOLMe  KayeCTBEHHbIA  COCTaB
Pa3/INYHbIX BELLECTB: pacro3HaBaTb OMbITHbIM MYTEM Xnopug-, 6pomna-,
nogna-, kapboHar-, ocar-, cunMkar-, Cynbgar-, rMAPOKCUA-UOHbI,
KaTMOHbl aMMOHMSA U WMOHbI U3YYeHHbIX METa/INIoB, NMPUCYTCTBYIOLME B
BOAHbIX PacTBOpax HeOpraHMYeCcKnNx BeLLECTB;

NMPUMEHATb OCHOBHbIE OMnepaumn MbIC/IMTENBHOW AeATe/IbHOCTU — aHa/In3
W CWHTE3, CpaBHeHWe, 0006LeHe, CUCTEMATU3ALUMIO, BbISB/EHWE
MPUYNHHO-CNEACTBEHHbIX CBA3EA — A/19 U3YYeHUs CBOWCTB BELLECTB U
XUMUYECKNX peakumil, eCTeCTBEeHHO-Hay4yHble METOAbl MO3HaHUS —
HabnogeHne, M3MepeHre, MOAEMPOBaHUe, 3KCMepUMEHT (peasibHbld 1
MbIC/IEHHBIA).



TEMATWYECKOE NMNJ1IAHNPOBAHWE

8 KJTACC
KonnyecTtso yacos
Ne HanmeHoBaHVe pa3genos n ANEKTPOHHbIE (LNPPOBbIE)
KOHTpO/bHbIE [NpaKTnyeckune
n/n Tem nporpamMmb| Bcero obpasoBaTe/ibHbIe PecypChbl
paboThl paboThl
Pa3spgen 1. NepBOHaYa/IbHbIe XUMUYECKME NOHATUSA
XnMus — BaXkHas 061acTb

11 €CTECTBO3HaHNSA U 5 9 Bubnmoteka LLOK

' NPaKTUYECKOW AeATeNIlbHOCTM https://m.edso0.ru/7f41837c

yenoBeka

12 BelllecTBa 1 XMn4yeckune 15 1 Bubnmoteka LLOK

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

Toro no pasgeny 20

Pasgen 2. BaxxHeliLLme NpeacTaBUTe/ I HEOPraHNYeCKMX BeLLECTB
21 Bo3ayx. Kucnopog. MNoHATre 6 Bubnunoteka LIOK

' 06 okcuaax https://m.edso00.ru/7f41837¢c
59 Bogopog.loHaTre 0 Kucnotax 8 1 Bubnmoteka LLOK

' 1 consix https://m.edso00.ru/7f41837¢c
23 Boga. PacTtBopbl. [NoHATHE 06 5 1 1 Bubnmoteka LLOK

' OCHOBaHMAX https://m.edso0.ru/7f41837c
24 OCHOBHbIe Knacchl 1 1 1 Bubnmoteka LLOK

' HEOpraHNYeCKNX COeUHEHNIA https://m.edso0.ru/7f41837c

Toro no pasgeny 30

Pasgen 3. MNMepunoanyeckunin 3akKoH 1 MNMeprognyeckast CUCTeEMa XUMUYECKNX 3nemeHToB [. V. MeHaeneesa. CTpoOeHMe aTOMOB.
Xnmnyeckas ceasb. OKNCINTENbHO-BOCCTAHOBUTE/bHbIE peaKLuumn




MeproamnyecKunin 3aKoH n
Meprogunyeckas cuctema

bubnunoteka LIOK

3.1 XUMUYecKkux anemeHToB . U. ! https://m.edsoo0.ru/7f41837c
MeHpgene-esa. CTpoeHne aToMa
XMMNYyecKas CBs3b.
3.2 OKUCINTENbHO- 8 Bubnuoteka LIOK
' https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTE/IbHbIE peaKLnn
bubnunoteka LIOK
viToro no pasaeny 15 https://m.edsoo.ru/7f41837¢c
Pe3epBHOe Bpems 3 Bubnuoteka LIOK
P P https://m.edsoo.ru/7f41837¢c
OBLLEE KOTMYECTBO YACOB INO 68

NMPOIrPAMME




9 KNTACC

KosinyecTBo 4acos ONEeKTPOHHbIe
HanmeHoBaHWe pa3aenos 1 Tem (unbposble)
Ne n/n KOHTpo/bHble  [1pakTuyeckune
nporpamMmsil Bcero 6 6 obpasoBaTe/ibHbIe
paboThbl paboThbl pecypebl
Pa3gen 1. BewecTBo N XMMNYeCKUe peaKL
11 MoBTOpEHME 1 Yriy6/ieHne 3HaHWI 5 1 Bubnmoteka LLOK
' OCHOBHbIX pa3fenoB Kypca 8 knacca https://m.edso00.ru/7f41a636
12 OCHOBHbIe 3aKOHOMEPHOCTUN XMMUYECKNX 4 Bubnmoteka LLOK
' peakwuuii https://m.edso0.ru/7f41a636
13 ANeKTponnTMYecKas guccoumnauns. 8 1 1 Bubnmoteka LLOK
' XVMUNYECKMNE peakuumn B pacTBopax https://m.edso0.ru/7f41a636
WToro no pasgeny 17
Pa3gen 2. HemeTannbl U NX COeAUHEHNA
51 O6Lasn XapaKTepmucTnKa XMMUYECKNX 4 1 Bubnunoteka LIOK
' anemeHTOB VIIA-rpynnsl. ["anoreHsbl https://m.edso00.ru/7f41a636
OO6LLas XxapaKTepucTMKa XMMUYECKNX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubnnoreka LIOK
' pynniel. --ep https://m.edso0.ru/7f41a636
COeflIMHeHNs
OO6LLas XxapaKTepucTMKa XMMUYECKNX
2.3 anemeHToB VA-rpynnbl. A30T, hoctop 1 nx 7 1 bubnmoreka LIOK
' ' ’ https://m.edsoo.ru/7f41a636
COeANHEHUS
O6LLas xapakTepucTmKa XMMmMYeCKnX
2.4 3neu|\j|'eHTo:IVAE)r Nnbl. Yrnepoa u 8 1 2 bubnworeia LIOK
' N PYnrel. PoA https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COEANHEHUS
Toro no pasgeny 25




Pa3gen 3. MeTannbl N X coefNHEHNSA

o bubnunoteka LIOK
3.1 OBLyvte CBOMCTBA METaNNOB 4 https://m.edsoo.ru/7f41a636
. bubnunoteka LIOK
3.2 BaxkHeunLne meTanibl U X CoOeUHEHUSA 16 https://m.edsoo.ru/7f41a636
Toro no pasgeny 20
Pasgen 4. XuMmnsa 1 oKpy>karoLas cpefa
41 BelliecTBa 1 MaTepurasibl B XXMU3HU YesioBeKa 3 bubnmoreka LIOK
' W P https://m.edsoo.ru/7f41a636
Toro no pasgeny 3
Pe3epBHOE Bpems 3 bubnmoreka LIOK
P P https://m.edsoo.ru/7f41a636
OBLUEE KOJTMYECTBO YACOB MO NMPOrrAMME 68




NOYPOYHOE NMNJ1IAHNPOBAHUE

8 KJTACC
KonnyecTtso yacoB ONEKTPOHHbIE
No [arta LunpposbIe
Tema ypoka
n/n yp Bcero KO6H TPOTIEHBIE n%aKTquCKme n3ydyeHns  obpasoBaTesibHble
paboThbl paboTbl pecypeol
MpegMeT XuMuK. Pob XMMUN B YKU3HU 1 Bubnnoteka LLOK
yesioBeka. Tena v BellecTea https://m.edsoo.ru/ff0d210c
[MoHATME 0 MeToAax MO3HAHWA B XUMUK 1 bubmmoreka LIOK
A https://m.edsoo.ru/ff0d227e
MpakTnyeckas pabota Ne 1 «[pasuna
paboTbl B labopaTtopun 1 NPUEMBI 1 Bubnnoteka LLOK
o6paLLeHns ¢ nabopaTopHbIM https://m.edsoo.ru/ff0d23dc
0bopyfoBaHMeEM»
YuncTble BewecTsa 1 cmecu. Cnocoobb! Bubnmoteka LLOK
o 1
pasfeneHnsa cmeceu https://m.edsoo.ru/ff0d26ca
MpakTnyeckas pabota Ne 2
«lfa3 eneHune cnﬁeceﬁ (Ha npumepe 1 bubnmoteka LIOK
A - P P https://m.edsoo.ru/ff0d28c8
OYUCTKM MOBapPeHHON COMn)»
ATOMbI N MONEKYNbI 1 bubnmoteka LIOK
y https://m.edsoo.ru/ff0d2a6¢c
XUMUYeCKne 3nemMeHTbl. 3HaKu 1 Bubnnoteka LLOK
(CMMBO/bI) XMMUYECKUX 3/1EMEHTOB https://m.edsoo.ru/ff0d2be8
[MpocTble 1 CNOXKHbIE BELLECTBA 1 bubmmoreka LIOK
P . https://m.edsoo.ru/ff0d2a6c
Bubnnoteka LLOK
ATOMHO-MO/IEKYNAPHOE YYeHMe 1

https://m.edsoo.ru/ff0d2d50




3aKOH NOCTOAHCTBA COCTaBa BeLLeCTB.

Bubnmnoteka LLOK
10 XvmMunyeckas hopmysa. BaneHTHOCTb https://m.edsoo.ru/ffod2eae
aTOMOB XUMWUYECKMX 3/1IEMEHTOB
1 OTHOCKTENbHAA aTOMHaa Macca. Bubnnoteka LLOK
OTHoCcKTENbHAA MOMEKYNApHaa mMacca https://m.edsoo.ru/ff0d323c
MaccoBas 015 XMNYeCcKoro Bubnnoteka LLOK
12
3NeMeHTa B COegNHEHNN https://m.edsoo.ru/ff0d350c
13 KonunyecTso BellecTBa. Morb. Bubnmoteka LLOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 dun3nyeckne u XMMNYECKME ABNEHNS. Bubnnoteka LLOK
XMMUYecKasa peakuuns https://m.edsoo.ru/ff0d37fa
15 Mpr3HaKn 1 ycnoBma NpoTeKaHns Bubnnoteka LLOK
XVMUYECKUX peakLinii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHMsA MacChbl BELLECTB. Bubnnoteka LLOK
XVMMUYECKNEe ypaBHEHUA https://m.edsoo.ru/ff0d3b88
BbluncneHums KonnyecTsa, Macchl
17 BELLECTBA MO YPaBHEHUAM XUMUYECKNX bubnuoreka LIOK
= N yp https://m.edsoo.ru/ff0d5708
peakuumn
Knaccngukanmsa XMMnYecKnx peakLyuii
18 (coe |/|Hq(JeH|/|;|uI a3NoXeHus P bubmmoreka LIOK
A P ' https://m.edsoo.ru/ff0d3f34
3aMeLLeHs, 06MeHa)
M. B. JToMOHOCOB — YY4EHbIIA-
19 3HUMKnoneguct. O6obLieHne U bubnuoreka LIOK
' . https://m.edsoo.ru/ff0d40c4
cucTematumsaumsa 3HaHUA
KoHTponbHas pabota Nel rno Teme Bubnmoteka LLOK
20
«BelLlecTBa U XMMUYeCKue peakLnm» https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmech rasos. CocTas Bubnnoteka LLOK

BO3ayxa. Kncnopog — anemeHT u

https://m.edsoo.ru/ff0d448e




npoctoe BellecTso. O30H

dun3nyeckme N XMMMYECKMe CBOMCTBA

22 Kucnopoga (peakumm OKUCIeHUs bubmuoreka LIOK
PoAa (peaxl ' https://m.edsoo.ru/ff0d4614
ropeHue). MoHATME 06 oKCcmaax
Cnocobbl nonyveHns Kucnopoga B
23 nabopaTopun 1 NPOMBILLIEHHOCTK bubnmoreka LIOK
' https://m.edsoo.ru/ff0d497a
MpuMeHeHne Kucnopoaa
Tennosoi 3ththeKT XMMUYECKON
peakumu, NOHATNE O Bubnmoteka LLOK

24
TEPMOXMUMNYECKOM YPaBHEHUU, 3K30- 1 https://m.edsoo.ru/ff0d4790
3HOO0TEPMUYECKMX peakLmax
Tonnueo (He(Tb, Yrosb N MeTaH).

25 3ar ﬂ3He|§Vqu;OS ¢ a, Crnocoobl )ero bubmmoreka LIOK

P Ayxa, https://m.edsoo.ru/ff0d4c4a
npeaoTBpaLLeHuns
MpakTnyeckas pabota Ne 3 no Teme
26 «I‘Ipon yeHue n I{(J:oﬁvl aHvie Kucnopoga bubnuoreka LIOK
y N P poaa, https://m.edsoo.ru/ff0d4ae2
N3y4YeHne ero CBOUCTB»

97 Bogopos — 3nemeHT 1 NpocToe Bubnnoteka LLOK
BeLlecTBo. HaxoxaeHue B npupoae https://m.edsoo.ru/ff0d4ddo
®u3nyeckme N XMMUYeCKme CBOMCTBA Bubnmoteka LLOK

28
BoZopoga. NprnmeHeHWe BoLOpOAa https://m.edsoo.ru/ff0d4dd0

29 IMoHATKME 0 KNCnoTax U conax bubmuoreka LIOK

https://m.edsoo.ru/ff0d50d2

30 Cnocobbl nony4YeHns Bogopoaa B Bubnnoteka LLOK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
MpakTnyeckas pabota Ne 4 no Teme

P P bubnnoteka LIOK

31 «[onyyeHne n cobmpaHmne BoLOPOAa,

N3y4eHune ero CBOMNCTB»

https://m.edsoo.ru/ff0d4f42




MonspHbIin 06BEM ra3oB. 3aKOH

Bubnmnoteka LLOK

32
ABoOragpo https://m.edsoo.ru/ff0d542e
BbluncneHns o6béma, Konmyectsa

33 BelllecTBa rasa ro ero N3BeCTHOM bubmmoreka LIOK

- . y https://m.edsoo.ru/ff0d55a0
KONNYECTBY BeLLECTBa UM 06BEMY
BbluncneHns 06bEMOB rasos rno

34 aBHEHMIO peakLuy Ha OCHOBE 3aKOHa bubmmoreka LIOK
P . peariy o https://m.edsoo.ru/ff0d5708
06bEMHbIX OTHOLLEHWIA ra3oB

35 dun3nyeckme N XMMMYECKMe CBOMCTBA Bubnnoteka LLOK
BOZbl https://m.edsoo.ru/ff0d587a
CocTaB 0CHOBaHWiA. MoHATME 06 Bubnmoteka LLOK

36
NHAMKaTopax https://m.edsoo.ru/ff0d59e2
Bopfa Kak pacTBopuTe/b. HacbILLeHHbIe

37 n queHaCbI peHHbIE acTBopbl MU;CCOBaFI bubmmoreka LIOK

= P Pl https://m.edsoo.ru/ff0d5b40
[l0N14 BeLLecTBa B pacTBope
MpakTn4yeckas pabota Ne 5 no Teme

38 «[MpnroToeneHe pacTBOPOB C Bubnnoteka LLOK
onpeaenéHHOM MaccoBOl f0nel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOrO BeLLlecTBa»

39 KoHTponbHas pabota Ne2 rno teme Bubnmoteka LLOK
«Kucnopog. Bogopog. Boga» https://m.edsoo.ru/ff0d6342
Okcumapl: cocTas, Knaccugmkaums, Bubnmnoteka LLOK

40
HOMEHK/aTypa https://m.edsoo.ru/ff0d664e
Mony4yeHre N XMMUYECKMEe CBOCTBA

41 KUC/TOTHbIX, OCHOBHbIX Y aMOTEPHbIX bubmmoreka LIOK

’ https://m.edsoo.ru/ff0d664e
OKCnzaoB
42 OcHOBaHMA: COCTaB, Knaccupukawms, Bubnmoteka LLOK

HOMeHK/aTypa

https://m.edsoo.ru/ff0d67ca




43 MMonyyeHne N XMMUYECKMe CBONCTBA Bubnmoteka LLOK
OCHOBaHWI https://m.edsoo.ru/ff0d67ca
Kuncnotsl: coctas, Knaccugukayms, Bubnmnoteka LIOK

44
HOMeHKnaTypa https://m.edsoo.ru/ff0dfee2

45 Mony4yeHre N XMMUYECKME CBOCTBA Bubnmoteka LLOK
KUcnot https://m.edsoo.ru/ff0dfee2
Conu (cpefHue): HOMeHKNaTypa,

46 CI'IOCOébFI) nﬁ(l')n l-I)eHVIFI xmmquskme bubmmoreka LIOK

o y ’ https://m.eds00.ru/00ad9474
CBOWCTBa
MpakTunyeckas padota Ne 6. PelueHue

47 3KCNEPUMEHTaIbHLIX 33434 No Teme Bubnmnoteka LLOK
«OCHOBHbIe K/acCbl HEOPraHMYecKnx https://m.edso0.ru/00ad9b7c
COeINHEHWNN»

48 ['eHeTnYecKasa CBA3b Mexay Knaccamu Bubnmnoteka LIOK
HeopraHM4YecKnX coeanHEHNIA https://m.edsoo.ru/00ad9a50

o Bubnnoteka LLOK
4 HWe 1 cucTemaTmsauma 3HaHui
o O606ujeHme 1 cUCTeMATU3AUMA 3Ha https://m.edsoo0.ru/00ad9ch?2
KoHTposnbHas pabota Ne3 o Teme
50 "OCHOBHbI€e K/lacCbl HEOPTraHUYECKNX bubnmoteka LIOK
. P https://m.edsoo.ru/00ad9ela
COeiHeHNN
[MepBble MONbITKA Knaccugmkawmm
51 xmﬁmqecmx 3/1eMEHTOB ﬁomime 0 bubnuoreka LIOK
' https://m.edso00.ru/00ad9ffa
rpynnax CXoA4HbIX 3/1EMEHTOB
MeproanYecKunin 3aKoH un
PHOA Bubnmoteka LLOK
52 Meprogunyeckasa cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52¢
anemeHToB . . MeHaeneesa
53 MMepwuogpl, rpynnbl, NOArpYyNMb bubnmoteka LIOK

https://m.edsoo.ru/00ada52c¢




CTtpoeHune aTomoB. CocTaB aTOMHbIX

Bubnmoteka LLOK

4
> aaep. soTonbl https://m.edsoo.ru/00ada342
CTpoeHMe 31eKTPOHHbIX 060/104eK
P P o Bubnmnoteka LLOK
95 aTOMOB 3/1EMEHTOB [leprnoanyeckomn
https://m.edsoo.ru/00ada6bc
cuctembl . . MeHaeneesa
XapakTepucTnKa XMMUYeckoro
56 3/1eMeHTa Mo ero MNonoXKeHUI0 B Bubnnoteka LLOK
Mepuopgnyeckori cucteme 4. . https://m.edsoo.ru/00adag824
MeHgeneesa
3HayeHwue lNeproamyeckoro 3akoHa ans
pasBUTUA HayKn U npakTuku. . . Bubnnoteka LLOK
S7 .
MeHzeneeB — yYéHbln, negaror u https://m.edsoo.ru/00ada96e
rpaXkaaHnH
3NeKTpooTpPULATENIbHOCTL aTOMOB Bubnmoteka LLOK
58
XUMUYECKMX 3N1EMEHTOB https://m.edsoo.ru/00adaab8
59 VIoHHas XxMmMunyeckas cBs3b bubnoreia LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHaa nonspHas Xnmmnyeckas Bubnmoteka LLOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonapHas XnmMnyeckas Bubnnoteka LLOK
CBsI3b https://m.edsoo.ru/00adaab9
bubnnoteka LIOK
2 TeneHb OKUCNEHNA
6 CTenexs okncne https://m.edsoo.ru/00adae28
63 OKncnnTenbLHO-BOCCTaHOBUTE/IbHbIE Bubnnoteka LLOK
peakLmmn https://m.eds00.ru/00adb076
64 OKucnnTenu n BOCCTaHOBUTE/NN bubmmoreka LIOK
https://m.edsoo.ru/00adb076
65 KoHTposnbHas pabota Ne4 no teme bubnnoteka LIOK




«CTpoeHue aTtoMa. XMMMYecKas CBsA3b»

https://m.edsoo.ru/00adb486

66 Pe3epBHbIil ypoK. O606LLeHMe 1 1 Bubnnoteka LLOK
cucTemaTuaums 3HaHWiA https://m.edsoo.ru/00adb33c
67 Pe3epBHbIii YPOK. O6o6vu.|,eHV|e n 1 Bubnmoteka LLOK
cucTeMaTu3aunsa 3HaHUK https://m.edso0.ru/00ad9ch2
68 Pe3epBHbIli YPOK. 0606vu4eH|/|e n 1 Bubnmnoteka LLOK
cucrtemMaTusaunsa 3HaHnm https://m.edsoo.ru/ff0d61c6
OBLUEE KOJTMYECTBO YHACOB INO 68
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9 KNTACC

KonnyecTtso yacoB

ONEKTPOHHbIE

No [arta LunpposbIe
Tema ypoka KOHTpo/bHble  [MpakTuyeckune
n/n Bcero 6 6 n3ydyeHnss  obpasoBaTesibHble
paboThbl paboThbl pecypebl
MepnoanyecKnii 3aKoH.

1 Nepropgunyeckasn cuctema 1 Bubnnoteka LLOK
XUMUYECKNX anemeHTOB . U. https://m.edsoo.ru/00adb59%
MeHpeneesa
3aKOHOMEPHOCTY B U3MEHEHUN

2 CBOWCTB XMMUYECKMX 3/IEMEHTOB 1 bubmmoreka LIOK

) https://m.edsoo.ru/00adb6b6
nepBbIX TPEX NepuoaoB

3 Knaccugmkauma u HomeHKnatypa 1 Bubnnoteka LLOK
HeopraHM4YeCcKnx BeLLLECTB https://m.edsoo.ru/00adb7e2

4 Brabl XMUMUYECKO CBSA3N U TUIMbI 1 Bubnnoteka LLOK
KPUCTaN/IMYECKUX PELLETOK https://m.edsoo.ru/00adbac6
KoHTposnbHas pabota Nel no teme

5 «[oBTOpPEHME 1 YrNy6neHne 3HaHWi 1 1
OCHOBHbIX pa3fenos Kypca 8 Knacca»

6 Knaccugukaums Xummyeckmx 1 Bubnmoteka LLOK
peakLMin No pasIMYHbIM NPU3HaKam https://m.edsoo.ru/00adbcb0
IMOHATME O CKOPOCTU XUMUYECKOM

7 peakumun. NOHATUE O TOMOTEHHbIX U 1 bubmuoreka LIOK

' https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakumnsax
lMoHATNE O XMMUYECKOM paBHOBECUMN.
bubnnoteka LLOK
8 dakKTopbl, BANAIOLLNE HA CKOPOCTb 1

XVIMUYECKOW peakLn 1 NonoXeHne

https://m.edsoo.ru/00adc28c




XNMMMNYECKOro paBHoBeCcus

OKnNcnnUTENbHO-BOCCTaHOBUTE/IbHbIE

Bubnmnoteka LIOK

| peakLuumn https://m.edsoo.ru/00adcade
Teopus aNeKTPOINTUYECKON
10 anccoumaummn. CunbHble 1 cnabble bubnuoreka LIOK
' https://m.edsoo.ru/00adcd68
3N1EKTPONNTDI
11 IOHHble ypaBHEHUSA peakLmid bubnnoteka LIOK
yp peaki https://m.edsoo.ru/00add448
XNMUYECKNE CBOCTBA KMCNOT U
12 OCHOBaHWI B CBETE NPeACTaBNEHNN bubnuoteka LIOK
p\,'q https://m.edsoo.ru/00add5d8
006 371eKTPOIMTNYECKOW AnccoLmaunm
XNMUYECKNE CBOICTBA COMEN B CBETE
13 npeacTaBNeHUn 06 bubnmoteka LIOK
A o https://m.edsoo.ru/00add8bh2
3M1EKTPOIUTUYECKOW AmnccoLmaumnm
14 MoHATME 0 rMaponn3e conemn bubnnoteka LIOK
Ap https://m.edsoo.ru/00add9d4
15 O606LLeHMe 1 cucTeMaTu3aLms bubnnoteka LLOK
3HaHW https://m.edsoo.ru/00addd12
MpakTuyeckas padbora Ne 1.
16 «PelLeHne 3KCnepuMeHTaNbHbIX Bubnmoteka LIOK
P https://m.edsoo.ru/00addbfa
3afau»
KoHTposnbHas pabota No2 no teme
17 «3NEKTPONMNTNYECKAA amMccoumaumns bubnnoteka LIOK
P A HnaLvia. https://m.edsoo.ru/00addecO
XMMUYeCKUe peakLmm B pacTBopax»
O6LWasn XxapaKTepucTuKa rasioreHos.
18 XVIII:/IJ'VILIECKFI)/IG CBEVICTB& Ha npumepe bubnnoteka LIOK
P P https://m.edsoo.ru/00addfe2
xnopa
19 Xnoposogopod. ConsHasa KMcnoTa, Bubnnoteka LLOK




XUMUYECKMNE CBOWCTBA, MONYYEHNE,
NPUMEHeHMe

https://m.edsoo.ru/00ade104

MpakTuyeckas pabota Ne 2 no Teme

Bubnmnoteka LLOK

2 MonyyeHn SHOW KMUCNOThI
0 «lonyte .(.e conv 0 CnoTel, https://m.edsoo.ru/00ade348
N3y4yeHne eé CBOUCTB»
BbluncneHms no ypaBHeHUAM
21 XUMUYECKNX peaKLMii, eCin OAWH U3 bubnmoteka LIOK
peariii, A https://m.eds00.ru/00ade488
peareHTOB JaH B 130bITKe
99 O6Lan xapaKTepucTNKa 3/1EMEHTOB Bubnmoteka LLOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
ANNIOTPONHbIE MOANPUKALMM Cepbl.
23 HaxoxaeHue cepbl 1 €€ CoeanHEHNIA Bubnmoteka LLOK
B Npupoae. XvMUYecKmne CBOMCTBa https://m.edsoo.ru/00ade64a
cepbl
24 CepoBofopos, CTpPOoeHMe, bubnnoteka LLOK
(hM3nMYeCKMe N XMMUYECKME CBONCTBA https://m.edsoo.ru/00ade802
Okcngbl cepbl. CepHasa KMCNOTAa,
25 (h13nYecKne N XMMNYECKNE CBOICTBA bubmmoreka LIOK
' https://m.edsoo.ru/00adea28
NPUMEHeHNe
XUMUYECKUe peakuuun, nexatine B
OCHOBE MPOMbILLIEHHOr 0 crocoba
NONYYEHNSI CEPHOW KNCMOTbI. Bubnnoteka LLOK
26
XUMUNYeCKoe 3arpsasHeHne https://m.edsoo.ru/00adec8a
OKpY>KatoLLel cpefbl COeAMHEHNAMU
cepsl
97 BbluncieHye MaccoBOiA 40N BbIX0O4a Bubnmoteka LLOK
NPoAyKTa peakLumn https://m.edsoo.ru/00adec8a
28 O6Las XxapaKTepucTnKa 3/1EMEHTOB Bubnnoteka LLOK




VA-rpynnbl. A30T, pacnpocTpaHeHne
B npupose, pusnyeckme n
XMMUYECKMEe CBONCTBA

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

AMMUaK, ero usmnyeckme u

29 XMUMUYECKNEe CBOCTBA, NOJTyYeHne U bubmuoreka LIOK
’ y https://m.eds00.ru/00adf004
NpUMeHeHne
MpakTnyeckas pabota Ne 3 no Teme
30 «[MonyyeHne aMMmaKa, n3yyeHve ero bubmmoreka LIOK
- y MY https://m.eds00.ru/00adf180
CBOWCTB»

31 A30THas Kucnota, eé usnyeckre u Bubnmoteka LLOK
XMMUYECKMEe CBONCTBA https://m.edsoo.ru/00adf306
cnonb3oBaHWe HUTPATOB U COJEN
aMMOHMS B Ka4eCTBE MUHepa/IbHbIX

32 yA06peHniA. XvMmnyeckoe bubmuoreka LIOK

' . https://m.edso0.ru/00adf518
3arpsAsHeHne OKpYXXatoLLein cpeabl
COeIMHeHMsAMM a30Ta
docpop. Okeng hoctopa (V) n
33 (*)OC(;PO pHaﬂ KVICA}'I((j)JTa Op(bv?sm(%zzkme 7 bubmuoreka LIOK

P N https://m.edsoo.ru/00adf68a
XVMWYECKWEe CBOINCTBA, MOSTyyYeHmne
cnonb3oBaHue docaTos B

34 KayecTBe MUHepPasIbHbIX YA0OPEHNIA. Bubnmnoteka LLOK
3arpsi3HeHMe NpUpoaHoN cpeabl https://m.edsoo.ru/00adfc20
(hocthatamu
Yrnepog, pacnpocTpaHeHue B

35 npu E g C?)VBI/I?IGCK?/IG N XUMUYecKne bubnuoreka LIOK

P P A, https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Okcnabl yrnepoga, nx rsnyeckune u Bubnnoteka LLOK

XMMWYECKIE CBONCTBA.

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




3Konornyeckme npobemsl,
CcBsA3aHHble ¢ okcngom yrnepoga (1V)

Bubnnoteka LLOK

37 YronbHasa K1ucnora n eé conu
https://m.edsoo.ru/00ae006¢
MpakTuyeckas pabota Ne 4 no Teme
"lMony4yeHne yrnekmncnoro rasa. Bubnmoteka LLOK

38
KauecTBeHHasi peakuusi Ha kapboHar- https://m.edso0.ru/00ae027e
NnoH"

MepBOHaYa/bHbIE MOHATHSA 06
39 0 FpaHI/I‘-IECKI/IX BelllecTBax Kak 0 bubnuoreka LIOK
P - https://m.edsoo.ru/00ae054e
COefIMHEHUAX yrnepoaa
40 KpemMHuiA 1 ero coeanHeHus bubnmoteka LIOK
P A https://m.edsoo.ru/00ae080a
MpakTnyeckas pabota Ne 5. PewieHne

41 3KCNEPUMEHTA/IbHbLIX 33434 No Teme Bubnmnoteka LIOK
«BaKHenLLne HeMeTan bl U UX https://m.edsoo.ru/00ae0bf2
COeLIMHEHUA»

KoHTponbHas pabota Ne3 no Teme
42 «BaKHenLLne HeMeTan bl U UX bubnmoteka LIOK
https://m.edso0.ru/00ae0el8
COeLIMHEHUA»
O6Lasn XxapaKTepmcTnKa XMMUYECKNX
3/1eMeHTOB — METaJ1/10B.

43 MeTannnyeckas cBAsb 1 Bubnnoteka LLOK
MeTaInyeckas Kpuctaninyeckas https://m.edsoo.ru/00ae103e
pelwéTka. Pr3nyeckme CBONCTBa
MeTa/1/10B8
X1MmnyecKme CBOMCTBAa MeTa/1/10B.

o Bubnnoteka LLOK

44 DNEKTPOXUMNYECKUI PAL

HanpPsYKeHNIA METaN0B

https://m.edsoo.ru/00ae1156




O6Lme cnocobbl NoNyyeHUs
mMeTannoB. Cnnasbl. BbluncneHus no

Bubnnoteka LLOK

45 YPABHEHMAN XNMAHCCKIX PeakLin, https://m.edso0.ru/00ae1156
€C/IN OAMNH 13 PeareHToB COLEPXUT
npumecu
46 [NoHATME 0 KOPPO3MK META/TNOB bubnworeia LIOK
PP https://m.edsoo.ru/00ae1278
Bubnmnoteka LLOK
47 tLienouHble Metasnb! https://m.edsoo.ru/00ae14b2
48 OKcuAbl U TUAPOKCUALI HATPUA U Bubnmoteka LLOK
Kasmsa https://m.edsoo.ru/00ae14b2
49 LLlenoyHo3emMe ibHble MeTa/Ibl — Bubnmoteka LLOK
KanbLuiA N MarHuia https://m.edso0.ru/00ae15e8
50 BaxkHenLwmne coevHEHNS KalbLus bubmuoreka LIOK
A 4 https://m.edso0.ru/00ae15e8
51 O606LLeHMe 1 cucTemaTmn3aLus
3HaHWI
YKECTKOCTb BOAbI 1 CNocobbl eé Bubnnoteka LLOK
52
yCTpaHeHus https://m.edso0.ru/00ae1886
MpakTuyeckas pabota Ne 6 No Teme
53 "KEcTKOCTb BOAbl U METObI €€ bubnoreia LIOK
N A A https://m.edsoo.ru/00aelae8
yCTpaHeHus
. Bubnnoteka LLOK
>4 ATIOMARNY https://m.edsoo0.ru/00aelc64
AM{OoTepHble CBOMCTBa OKCMAA 1 Bubnmoteka LLOK
55
rmgpokcmnga https://m.edsoo.ru/00aelc64
56 Keneso Bubnmoteka LLOK

https://m.edso0.ru/00ae1d86




OKcuapl, TMAPOKCUbI U COMK XKene3a

Bubnmnoteka LLOK

> (1) nxenesa (1) https://m.edso0.ru/00ae35e6
58 0606UjEHME M cucTemaTmnsayms
3HaHUK
MpakTnyeckas pabota Ne 7. PewueHne
3KCNepuMeHTa/IbHbIX 3a4a4 Mo Teme Bubnnoteka LLOK
59 o
«BaxkHenLLne MeTanibl U UX https://m.edsoo.ru/00ae3de8
COeLIMHEHUA»
BbluncneHns no ypaBHeHUAM
XUMUYECKUX peakLuuid, eCN OAMH U3
60 peareHTOB AjaH B U36bITKE NN Bubnnoteka LLOK
COLIEPXKUT NpUMecK. BbluncneHns https://m.edso0.ru/00ae1750
MacCOBOi1 10/ BbIX04a NPoAyKTa
peakuuu
61 OﬁOﬁLIjEHVIE N cucTemMaTmnsaums
3HaHWUN
KoHTponbHas pabota Ned no teme
62 «BaxkHenLwme MeTansibl U UX
COeANHEHUA»
BeluecTBa 1 matepuasibl B Bubnnoteka LLOK
63 o
NMOBCEAHEBHOW XXN3HW Y€/I0BEKA https://m.edso0.ru/00ae3f50
64 XUMUNYeCKoe 3arpsasHeHne Bubnnoteka LLOK
OKpy>XKatoLLeli cpefbl https://m.edsoo.ru/00ae4270
65 Ponb XvMum B peLleHnn Bubnmoteka LLOK
9KOJIOrMYeCKMX npobsem https://m.edso0.ru/00ae4270
Pe3epBHbI YpoK. O6006LLeHrE 1 bubnnoteka LLOK
66 o
cucrTemaTusauma 3HaHUM https://m.edsoo.ru/00ae0d0a
67 Pe3epBHbIii ypoK. O606LLeHE 1 bubnnoteka LIOK




cucTemaTusaums 3HaHuIn

https://m.edsoo.ru/00adb33c

68

Pe3epBHbIii ypoK. O606LLeHNE 1
cucTemMaTusaums 3HaHuIn

Bubnmnoteka LIOK
https://m.edsoo.ru/00ad9ch2

OBLEE KOJIMYECTBO YACOB 0O
NMPOIrPAMME
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YYEBHO-METOANYECKOE OBECITEYHEHNE
OBPA3OBATEJIbHOI' O NMPOLIECCA
OBASATEJIbHbIE YHEBHbIE MATEPUAJIbI A1 YHEHUKA

* Xumus, 8 knacc/ KysHeyosa H.E., Tutosa .M., Mapa H.H., AKunoHepHoe
06uecTBo «M3aatenscTBo «IpocBeLLeHme»

* Xumnsa, 9 knacc/ ,KysHeyosa H.E., Tutosa V.M., Napa H.H. AKunoHepHoe
06uecTBo «M3aatenscTBoO «IpocBeLLeHme»

METOONYECKNME MATEPUAJbI ANA YUNTENA
MeToaunyeckoe rnocobue, 8 knacc / MNabpuansH O.C.

Pabouwne nporpammbl xummus 7- 9 knaccol / Fambypuesa T.4., APODA,
Kopnopaums "POCCUACKNIA yHeBHMK"

Becnanos N.T. MpakTUKyM 1o MeToAnKe 06yUYeHUS XUMUN B CPEIHEN LLKOSIE:
y4ebHOe rnocobue Ana CTyAeHTOB NeJarornyeckunx By3os /I'..becnasnos,
T.A.Boposckux, M.O.TpyxuHa, .M. YepHobenbckaa. — M.: [poda, 2007. —
222, /12/c.6 nn. — (BbiCLLEE Nejarornyeckoe 0bpasoBaHue).

Bypuesa O./. KabuHeT xumumn: OCHOBHasa fOKYMeHTaLMsA U opraHm3aums
paboTbl/O.N.Bypuesa, A.B.I'ypoBa. — 2-e n3g.. ctepeoTtun.- M.: /30aTtenscTeo
«3K3aMmeH». 2010. — 222, /2/c. (cepus «Y4ebHO-MeTOANYECKNIA KOMMIEKT).

BopoHuHa E.W.. MoBTOpeHMe 1 KOHTPO/b 3HaHMI. HeopraHuyeckas xnumus. 8
Knacc, TecTbl, Teopus, 3aia4uu, normyeckune 3afaHusa. Metoguyeckoe nocobme
C 3N1eKTPOHHbIM nNpunoxeHnem. AsT.-cocT E..BopoHuHa — M.: T1naHeTa,
2011. — 112c. — (KayecTtBo 00y4eHus).

["opkoBeHKO M.KO. Xumus. 9 knacc. MNMoypoyHble pa3paboTKM K y4eOHNKam



.C.IMabpuansaHa (M.: Apoda,); /1.C.I'y3es u ap. (M.: Apoda); I.E.PyasnTtuca,
®.[".PenpamarHa (M.: IMpoceelyeHune). M. — «<cBAKO», 2004, 368c. — (B
MOMOLLb LLIKOJIbHOMY YUUTESIO).

M'ycakoB A.X. y4YUTENO XMMUU O BHEKNACCHOW paboTe. V3 onbITa yunTenen.
M.: NpocseLleHmre, 1978. -160c.

Ky3Heuosa J1.M. HoBas TexHonorus obyyeHns xummuun. 9 kn.: Metognyeckoe
nocobue ans yuntens. — M.: MHemo3nHa, 2006. — 288c.: un.

MapkuHa N.B. CoBpeMeHHbI YPOK XUMUK. TEXHONOI NS, NPUEMbI,
paspaboTka y4yebHbIX 3aHATUI /.B.MapknHa; xygox. A.A.CenneaHoB —
Apocnasnb: Akagemus passutus, 2008.c.: un. — (B nomMoLb yumTento).
ConpatoBa T.M. Ypoku ¢ NpUMEHEHNEM NH(OPMALMOHHBIX TEXHOOTWIA.
HemeTansnbl. 9 Knacc: pa3paboTka yPOKOB, 3aaHNs A5 NOAroToBKU K MA 1
El3, 3agaum n peweHns. MeToamyeckoe Nocoome ¢ 3M1EKTPOHHbLIM
npunoxeHvem /T.M.Congatosa. — M.: NnaHeTa, 2011. — 240c. (CoBpeMeHHas
LLIKO/IA).

LIN®POBbLIE OEPA3OBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU
NMHTEPHET
XvMus 4nsa BCeX. NEKTPOHHbIN CMPaBOYHMK 3a MOJHbIA KypC XUMUN

http://www.informika.ru/text/database/chemy/START.html

O6Lwas 1 HeopraHnmyeckas xumus. Matepuansl No 06Leli XUMUn Ans
YYalLMXCA XMMNKO-OMOM0TMYECKNX KNACCOB: OCHOBHbIE MOHSATUS XMMUW YacTb

1



http: //lib.morg.chem.msu.ru/tutorials/korenev/1 .doc
O6wwan 1 HeopraHnyeckas xmumus. MaTepuasibl N0 HEOPraHNYECKON XUMNN
[N yYaLmMxca XMMUKO-61M00rMYeCcKnX KnaccoB YacTb 2

http://lib.inorg.chem.msu.ru/tutorials/korene v/2 .doc

Penetutop no xumuwn http://chemistry.nm.ru/ Xummnyeckas cTpaHnyka

http://www-windows- 125 1 edu.yar.ru/russian/cources/chem xumusa: yactb 2
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