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HOACHUTEJBHASA 3AIINCKA

Mporpamma nNo XMMWUM Ha YPOBHE OCHOBHOIrO 06LLlero o6pa3oBaHMA
COCTaB/leHa Ha OCHOBe TpebOBaHWI K pe3ynbTaTaMm OCBOEHWS OCHOBHOM
obpa3oBaTe/ibHOW NPOrpamMmbl OCHOBHOIO 06LLEro 06pasoBaHns, NpeacTaBeHHbIX
B ®OC OO0, a TaKKe Ha OCHOBe (befepasibHOM paboyeir Mporpammbl
BOCNUTAHNA U C YY4ETOM KOHLIENUUM npenogasaHns y4ebHOro npeamMeTa « XumMms»
B 06pa3oBaTe/bHbIX OpraHm3aumsax Poccuiickoin ®egepaumm.

MporpaMma MO XMMUW AT MpefcTaBneHne O Lensx, OOLLein cTpaterum
006yYeHMns, BOCMUTAHUA W pPasBUTUS O0yYaroLMXCA CpeacTBaMu  y4ebHOro
npegmeTa,  yCTaHaBNMBaeT  06si3aTeNlbHOe  NPeAMETHOE  COAEpXKaHwue,
npegycmaTpuvBaeT pacnpefesieHne ero Mo Knaccam W CTPYKTYpUpoBaHWe Mo
pasgenaM M TemaMm nporpaMMbl MO XUMWUW, OMpPeaensieT KONMYeCTBEHHblE U
KaYeCTBEHHbIE XapaKTepPUCTUKN COAEPXKaHWS, PEKOMEHIYEMYIO
NoCnefoBaTeNlbHOCTb  U3YYEHUS  XUMUM  C  YYETOM  MEXMPEAMETHbIX U
BHYTPUNPEeAMETHbIX  CBA3EM, JNOrMKM  Y4eBHOro npouecca, BO3PAaCTHbIX
0CO6GEHHOCTE  0Oy4aloLMXcs, OornpegensieT  BO3MOXHOCTW  npeameta  Ans
peanu3aumm TpeboBaHUI K pesynbTaTaM OCBOEHMSI OCHOBHOW 06pa3oBaTe/lbHOM
MporpamMmMbl Ha YPOBHE OCHOBHOrO 06L1ero 06pa3oBaHusi, a TakxKe TpeboBaHU K
pesynbTaTtam 06y4eHNs XMW Ha YPOBHE LieNel N3yyeHns npeameTa 1 OCHOBHbIX
BUOB Y4eOHO-N03HaBaTe/lbHON [esATeNlbHOCTM 06yyatoLwerocd no OCBOEHUIO
y4ebHOro cogepxkaHus.

3HaHMe XUMWUWU CNYXUT OCHOBOW A/11 (POPMUPOBaHMS MMPOBO33PEHNS
06yyaroLlerocsi, ero npeacTaBfeHnii 0 MaTepuasibHOM eAMHCTBE MUpPa, BaXHYHO
ponb WUrparnT QOopMMpYeEMble XUMWEN NpeAcTaBNeHUs O B3aMMOMNPEBPaLLEeHMsX
3HEPruM 1 06 3BOMKOLMUN BELLECTB B MPUPOLE, O MYTAX PeLleHns rnobasbHbIX
Npo6neM YCTOMYMBOrO Pa3BUTUS YeN0BEYECTBA — CbIPbEBON, 3HEPreTUYECKOMN,
MWLLIEBOV N 3KOTOTNYECKOI 6e30MacHOCTW, MPO6IEM 3[paBOOXPaHEHUS.

N3yueHne xumnu:

CMOCOOCTBYET  peanm3aumMyM  BO3MOXHOCTE A1 caMOpasBUTMS
(hopmMMpOBaHMA KyNbTYpbl IMYHOCTU, €& 06LLein N PYHKLMOHA/IbHON rPaMOTHOCTY;

BHOCWUT BK/af B (DOPMUPOBaHME MbILLIEHNS U TBOPYECKUX CMOCOBHOCTEN
00yyaloLMXCs, HaBbIKOB WX CaMOCTOSTE/IbHOW  YYebHON  AesaTenlbHOCTH,
9KCMEPUMEHTA/IbHbIX W  UCCNeA0BaTENbCKUX YMEHWUIA, HEoOXOAUMbIX KakK B
MOBCEAHEBHOM XXM3HM, TaK 1 B NPOYPECCUOHANIbHON AeATeNbHOCTY;

3HAKOMUT CO CneuntuKon HayyHOro MblWIeHNs, 3aKnafblBaeT OCHOBbI
LIeNOCTHOTO B3rNsAa Ha eUHCTBO NPUPO/bI U YeNoBeKa, ABNSAETCS OTBETCTBEHHbIM
3TanoM B POPMMPOBaHNUN €CTECTBEHHO-HAYUYHOIN FPaMOTHOCTM 06YYatoLLMXCS;



Cnoco6CTBYeT (POPMMPOBAHUIO LIEHHOCTHOIO OTHOLUEHWA K eCTeCTBEHHO-
Hay4YHbIM 3HaHWAM, K NPUPO/AE, K YeNOBEKY, BHOCUT CBOI BK/aL B 3KO/IOTMYECKOe
0bpa3oBaHMe 00y4atoLLIMXCS.

[aHHble HanpaBneHWs B 06YYeHUU XMMUM 06ecrnevmBaroTCca CrneuuguKon
cogepXaHus — ydyebHOro npeameTa, KOTOPbIA  ABMSETCA  MeAarornyecku
alanTUPOBaHHbIM OTpaXKeHeM 6a30BOI HayKM XMMWUM Ha OrnpefenéHHOM aTare eé
pasBuUTUS.

Kypc XMMumM Ha ypoBHE OCHOBHOIO 06LLEro 06pa3oBaHUS OPUEHTUPOBAH Ha
OCBOEHVEe 00Yy4aloLMMUCA CUCTEMbI MepPBOHAYa/IbHbIX MOHATUA XUMWUW, OCHOB
HEOPraHMYeCKOM XMMUW U HEKOTOPbIX OTAENbHbIX  3HAYUMbIX  MOHSATWIA
OPraHMYeckon XmmMuu,

CTpyKTypa cofepXxaHusi nporpaMMbl Mo XUMWUKA CHOPMUPOBaHa Ha OCHOBE
CUCTEMHOro noaxofa K eé mayyeHuto. CofepxxaHue CK/aablBaeTcA U3 CUCTEMbI
MOHATUM O XMMMUYECKOM 3/IEMEHTE U BELLECTBE U CUCTEMbI MOHATMIA O XUMUYECKOM
peakymn. O6e 3T CUCTEMbI CTPYKTYPHO OpraHvM3oBaHbl MO  NpUHLMNY
nocnefoBaTe/lbHOro pasBUTUA 3HaHMIN Ha OCHOBE TEOPETUYECKMX MpPefCcTaB/IEHNIA
Pa3HOro YpoBHS:

— aTOMHO-MOJIEKYNAPHOI0 YY4eHNs KaK OCHOBbI BCEr0 eCTeCTBO3HAHWS;

— Nepuognyeckoro 3akoHa . . MeH[eneeBa Kak OCHOBHOI0 3aKOHa XMMUMU;

— YYEHMS O CTPOEHMMN aTOMa U XMMMWUYECKOI CBA3M;

— MpeacTaBeHUn 006 3NEKTPONIUTUYECKOW AMccoumMaunn  BELLECTB B
pacTBopax.

TeopeTnyeckne 3HaHMSA paccMaTpyBaktOTCA Ha OCHOBE  3MMUPUYECKM
MOIyYeHHbIX U OCMbIC/NIEHHBIX (haKTOB, Pa3BMBaOTCA MOCNe0BaTe/IbHO OT OHOI0
YPOBHA K [APYroMy, BbIMOMHAA (YHKUMM OOBACHEHWA W NPOrHO3MpPOBaHUA
CBOWCTB, CTPOEHNS N BO3MOXHOCTEN MPAKTUYECKOro MPUMEHEHUA W MOMYYEHUS
N3y4aeMblIX BELLECTB.

OcBOeHMe nporpamMMbl MO XUMWW  CNOCOBGCTBYET  (DOPMMPOBAHUIO
NpefCcTaBIEHUS 0 XMMUYECKON COCTaBNAIOLLENA HAy4YHON KapTWHbI MUpa B NIOTUKe
eé CUCTEMHOW NpupPOAb!, LEHHOCTHOrO OTHOLWIEHWMS K Hay4yHOMY 3HaHUK W
mMeToJaM MNO3HaHMSA B Hayke. M3yyeHue XMMUU MPOUCXOAUT C MPUBMIEYEHMEM
3HAHW U3 paHee W3YYeHHbIX Y4eOHbIX npeamMeToB: «OKPYXaloWnin Mup»,
«bnonorusa. 5-7 knaccbl» 1 «®u3nKa. 7 Knace».

Mpn  n3y4eHUN XUMUN MNPOUCXOANT  (POPMUPOBAHME 3HAHWIA OCHOB
XMMWYECKO HayKN Kak 061acTV COBPEMEHHOIO eCTEeCTBO3HaHMSA, MPaKTUYeCKOM
[eATeNIbHOCTN YefioBeKa WM KakK OAHOro M3 KOMMOHEHTOB MWPOBOW Ky/bTypbl.
3afgaya y4yebHOro npegmMeTa COCTOMT B (DOPMUPOBAHUN CUCTEMbI XUMUYECKMX
3HaHWUN — BaXXKHEMLLMX (DaKTOB, MOHATUI, 3aKOHOB N TEOPETUYECKMX MOSIOXKEHWUMN,
AOCTYMHbIX 0600LIEeHNIA MMPOBO33PEHYECKOr0 XapakTepa, f3blka Hayku, B



MNPMOOLLEHUN K Hay4YHbIM MeTOAaM MO3HaHWA NPy U3YYeHWU BELECTB U
XUMUYECKUX peakuuid, B POPMUPOBAHMMN 1 PasBUTUM NO3HABATENbHbIX YMEHUI 1
X TMNPUMEHEHUM B Y4eOHO-NO3HaBaTeNbHON U y4ebHO-MCCNeA0BaTEIbCKONA
[eATeNIbHOCTN, OCBOEHWM npasBu/ 6e30nacHOro obpalleHuss C BellecTBaMu B
MOBCEAHEBHOM XWN3HMN.

Mpy U3yYeHUN XMMUN Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHUA BaXKHOE
3HaYeHKe NPMoGPeNn Takme Lenu, Kak:

— (hOpMUpPOBaHUE WHTENNIEKTYa/IbHO Pas3BUTOM  JIMYHOCTW, TrOTOBOM K
CaMo06pa30BaHNi0, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PELUEHWA,
CMOCO6HOWM aanTUPOBaTLCA K ObICTPO MEHAHOLLMMCA YCOBUAM XKU3HW;

—  HanpaBNeHHOCTb OOYy4YeHMsi Ha  CMCTEMATUYeCcKoe  MNpuobLleHne
06yyaloLMXCAa K CaMOCTOATE/IbHOM MO3HABATENbHON [eATENbHOCTU, Hay4HbIM
MeToAam MNO3HaHWA, (OPMUPYIOLMM MOTMBALMIO M pa3BUTUE CMOCOOHOCTEN K
XUMUW;

— obecneyeHne ycnoBmii, CNOCOBCTBYOWMX NPUOBPETEHNIO 00YYaAKOLLMMUCS
OnbiTa PasHOO6pa3HON AeATeNIbHOCTW, MO3HAaHWS M CaMOMO3HaHWUSA, K/HOUEBbIX
HaBbIKOB (K/THOUEBbIX KOMMETEHLMIA), UMEKOLWMX YHMBEPCA/IbHOE 3HAYEHWe A1
pas/INYHbIX BULOB [eATeIbHOCTH;

— QopmupoBaHMe 06LLEN PYHKUMOHANBHOM U eCTeCTBEHHO-HAY4YHOM
rpaMOTHOCTW, B TOM 4MCNEe YMEHWIA OOBACHATb W  OLEHMBATb SBMEHNS
OKPY>KatoLero Mupa, UCMo/b3ys 3HaHWA W OMbIT, MOMYYEHHbIE NPU U3YYEHUN
XUMUW, MPUMEHSATb WX MPU  pelleHun npo6seM B MOBCEAHEBHON XXWU3HU W
TPYLO0BOI AeATeIbHOCTH;

— (hopMMpoBaHME Yy OOy4YalOMXCA  FYMAaHUCTUYECKUX  OTHOLLEHWH,
MOHMMaHNSA LEHHOCTU XMMMWYECKMX 3HaHWIA AN BblpabOTKM  3KOMOrMYECKM
LlenecoobpasHoOro noseAeHUss B ObITy M TPYAOBON AEATENbHOCTU B LENsX
COXpaHeHus CBOEro 3[10p0BbS U OKPY>KatoLLE NPUPOAHOIA cpefbl;

— pasBUTME MOTMBaUMM K 0BYYeHMHD, CrOCOBHOCTE K CaMOKOHTPOSO U
CaMOBOCMMTAHMIO Ha OCHOBE YCBOEHMS  0OLLEYeNoBEYECKMX  LIEHHOCTENR,
FOTOBHOCTM K OCO3HAHHOMY BbIOOPY NPOGVAS M HanpaBNEHHOCTU [dafbHeLero
00y4eHus.

OOLLee 4MCNO YacoB, OTBEAEHHBLIX A1 W3YYEHUS XUMWUWA Ha YPOBHE
OCHOBHOI0 06LLIEro 06pasoBaHus, cocTaBnseT 136 yacos: B 8 Knacce — 68 4acoB (2
yaca B Heflento), B 9 Knacce — 68 yacos (2 yaca B HefleNto).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

HepBOHa‘IaJ'IbeIe XMMHUYECCKHUEC MOHATUA

MpeaAMeT XMMUKU. PO/Ib XUMUW B YKMU3HM 4YenoBeKa. XMMUA B CUCTEME HayK.
Tena n BewectBa. PU3NYECKMe CBOICTBA BeLLECTB. ArperatHoe COCTOSIHME
BewecTB. MOHATME O MeTodax NO3HaHWA B XMMWUW. YUWCTble BeLLeCcTBa U CMECHU.
Cnocobbl pa3aeneHns CMeceil.

ATOMbI M MONeKy/bl. XUMUYeckne 3nemMeHTbl. CUMBO/IbI  XMMUYECKNX
3/1eMeHTOB. [MpOCTble 1 CIOXHbIe BellecTBa. ATOMHO-MOJIEKY/IAPHOE YYeHMe.

Xumnyeckas (opmyna. BasneHTHOCTb aTOMOB XUMWYECKMX 3/1IEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BewlecTB. OTHOCWUTE/IbHAsA aTOMHas  Macca.
OTHoCcUTeNbHas MonekynspHas macca. MaccoBas J0Ns XMMUYECKOro 3/IeEMeHTa B
COeIVHEHUMN.

KonnuectBo Bewlectsa. Monb. MonspHaa macca. B3anmMocBa3b KONYeCTBa,
MacCbl W unMcna CTPYKTYPHbIX eAuHWUL BellecTBa. PacuyéTbl Mo opmysnam
XUMUYECKNX COELUHEHWIA.

dun3nyeckme N XMMMYecKre ABeHNA. XUMUYecKas peakums U eé npusHaku.
3aKOH COXpaHeHMsi MacCbl BellecTB. XMMUYeCKMe ypaBHeHus. Knaccuurkauyms
XUMUYECKUX peakunii (COeanHEHNSA, Pa3NoXeHs, 3aMeLLEeHNs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMWYECKOW Mocyfou, npasunamu paboTtbl B nabopatopumn v
npuémammn obpatleHns ¢ nabopaTtopHbIM 060pyA0BaHMEM, U3YYeHWE U ONUCaHMe
()M3nMYecKNX CBOMCTB 06pas3LOB HeopraHNM4YeckMx BeLEeCTB, HabnoaeHue
(hm3nuecknx (nnaBneHne BOCKa, TasHWe fibAa, pacTMpaHue caxapa B CTYMKe,
KUMEHMe N KOHAeHCaUuMst BOAbl) M XUMUYECKUX (FrOpeHue CBeun, NpoKasmBaHue
Me/[HOM MPOBOJIOKM, B3aMMO/ENCTBINE Mefla C KUCOTON) SABNEHWNIA, HabNOAeHNE 1
onucaHne MpPU3HaKOB MPOTEKaHWUS XMMWYECKUX peakuuin (pasfioXkeHue caxapa,
B3aMMO/ENCTBME CEPHOM KUCNOTbI C X/I0pMAOM Gapus, pasnodXxeHue rugpokcuja
mean (1) npy HarpeBaHMK, B3aMMOLENCTBIE Xenesa ¢ pacTBopomM conn megu (1),
M3yyeHne CnocoboB pasfeNieHns CMeceil: ¢ NOMOLb0 MarHuTa, (uIbTpoBaHue,
BblNapuBaHue, ANCTUANALMS, XpOMaTorpagus, NpoBeaeHe OUUCTKN MOBapeHHOM
conu, HabnogeHWe W OMucaHWe  pe3y/nbTaToB  MPOBEAEHUS  OMbITa,
WNIIOCTPUPYIOLLErO0 3aKOH COXPaHeHMsi MaccChbl, CO3[aHve MOAened MOMEKy/
(LWapocTep>KHEBbIX).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cmecb rasos. CoctaB Bo3fyxa. Kucnopog — 3feMeHT v npocToe
BelecTBO. HaxoxaeHue kucropoga B npupoge, Puanyeckne u XUMUYECKUe
cBorcTBa (peakuum ropeHus). Okcuabl. TpuMmeHeHre Kucnopoga. Cnocobsl



MoflyyeHus Kucnopoga B nabopatopyv U MPOMbILWIEHHOCTU.  KpyrosopoT
Kucnopopa B npupoge. O30H — anfoTponHas MoangpuKaLmsa Kcnoposa.

TennoBoi 3(h(heKT XMMUYECKON peakuuu, TEPMOXMMMUYECKME YpPaBHEHWS,
9K30- N 3HAOTEPMUYECKME peakumn. TOMAMBO: Yrosib U MeTaH. 3arpsas3HeHue
BO34yXa, YCWU/IeHNe NapHMKOBOIo adhdpeKTa, paspyLLeHne 030HOBOrO C/104.

Bofopos — 3nemMeHT M MpOCTOe BellecTBO. HaxoxaeHue BoAopofa B
npupoge, ¢u3Myeckne W XUMUYECKMe CBOICTBA, MPUMEHEHME, Crocoobl
nonyyeHus. Kncnotsl 1 conw.

MonsipHbliA 06BEM ra3oB. PacuéTtbl N0 XMMUYECKUM YPaBHEHUAM.

dusnyeckne cBouicTBa BoAbl. Bopa Kak pacTBopuTenb. PacTBopbl.
HacbIWweHHble M HeHacbIWeHHble pPacTBOpbl. PacTBOPMMOCTL BeLLecTB B BOAE.
MaccoBast [0/ BelLlecTBa B pacTBope. XMMUYeCKMe CBOMCTBa BoAbl. OCHOBaHUS.
Ponb pacTBOpOB B MPUPOAE U B XWU3HM YenoBeKa. KpyrosopoT BOAbl B NPUPOJE.
3arpsasHeHue npupoaHbIx Bog. OxpaHa 1 04MCTKa NPUPOAHLIX BOA.

Knaccuukaumsa HeopraHmyeckux coegmHeHunin. Okcmgpl. Knaccudmkaums
OKCUAoB:  cofeobpasytowime  (OCHOBHbIE,  KUC/IOTHble,  am{OTepHble) 1
Heconeobpasyrolwme. HomeHknatypa OKCMAOB. Pu3nMyecKnMe U XUMUYECKME
CBOICTBa OKCMAOB. MonyyYeHne OKCUoB.

OcHoBaHMs. KnaccugmkaumMs OCHOBaHWIA:  LLENOYM U HepacTBOPUMbIe
OCHOBaHMA. HomeHKnaTypa OCHOBaHMil. PuU3NYECKMe U XMMUYECKMe CBOWNCTBA
OCHOBaHW. MonyyeHne 0OCHOBaHUMN.

Kucnotel. Knaccumkauma Kncnot. HomeHknatypa Kucnot. dusmnyeckme u
XMMUYECKMe CBOWCTBa KUCNOT. Psaa akTmBHOCTM MmeTannoB H. H. BbekeTosa.
MonyyeHwne Kncnor.

Conun. HomeHknaTypa coneil. ®usnyeckne n XUMMYECKME CBONCTBA COMEN.
[Mony4yeHme conen.

["eHeTUYeCKas CBS3b MeX/Y Knaccamm HeopraHMYeCKUX COeaNHEHNIA.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOe OnpefenieHne CoAepKaHNa KUcnopoa B BO3AyXe, Noy4veHue,
cobupaHue, pacrio3HaBaHWe W W3y4YeHWe CBOWCTB KWUCNOpoaa, HabnwogeHue
B3aMMOJENCTBMSA BEWECTB C KWUCNOPOAOM W YCNOBMS  BO3HWMKHOBEHUA WU
NpeKkpalleHns ropeHus (noxkapa), O3HaKOM/EHMe ¢ obpasuamum OKCUAOB W
onucaHnMe WX CBOWCTB, MO/y4YeHWe, cobupaHue, pacno3HaBaHWe U U3y4veHue
CBOWCTB Bofopoda (ropeHune), BzammogeincTene sogopogda ¢ okcugom mean (1)
(BO3MOXHO MCMNONb30BaHWE BWAeoMaTepuanos), HabnoLeHe 06pasLoB BELLECTB
KONM4yecTBOM 1 MOMb, WCCNeAoBaHWe OCOOGEHHOCTel PacTBOPEHWUS BELLECTB C
PasIMYHOM PacTBOPMMOCTbIO, MPUrOTOB/IEHWE pPAaCcTBOPOB C  OMNpeAe/éHHON
MacCOoBOW [0Mell pacTBOPEHHOIO BeLLECTBa, B3aMMOAENCTBME BOAbl C MeTa/llaMu
(Hatpem ©  Kasbuuem) (BO3MOXXHO  WCMOMb30BaHWe  BuAeOMaTepuasnos),



nccnefoBaHve 06pas3LoB  HeOpraHWYecKMX BELLECTB  Pas/IMYHbIX  K/1accoB,
HabMoaeHe N3MEHEHNA OKPaCcK/ UHAMKATOPOB B PacTBOpPax KWUCNOT W LUesioYen,
n3yyeHve B3aumogencTemsa okcmpa megm (1) ¢ pacTBOpOM CEPHON KWUCNOTHI,
KMCNOT C MeTa/naMu, pPeakuuin HerWTpasmsaumu, noayyeHne HepacTBOPUMBIX
OCHOBaHWIA, BbITECHEHWE OLHOr0 MeTaslia APYrMM U3 pacTBopa COMW, peLleHune
3KCMepUMeHTa/IbHbIX 33fa4 MNo Teme «BaXKHeilume Knaccbl HeopraHWYecKux
COEQIMHEHNIA.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbLHDBIE Pe€aKIuu

[MepBble MNOMbITKW KnacCUUKaumm XMUMUYECKUX 3MeMEHTOB. [MoHATME O
rpynnax CXoAHbIX 3/eMeHTOB (LLe/IoYHble W  LefIoYHO3eMENbHbIE  MeTafbl,
ranoreHbl, MHEPTHbIe rasbl). DNIEMEHTbI, KOTOPble 06pa3yoT aMmOTEPHbIE OKCUAbI
N TUAPOKCUABI.

MepuroamMyecKkunin 3akoH. INeprogmyeckas cmcTtemMma XMMUYeCKnx anemeHTos /.
.  MeHgeneesa.  KopoTkornepuogHaa ¥ A/IMHHOMepuogHas  hopMbl
[Meproamnyeckor CUCTeEMbl XUMNYECKMX aneMeHToB . . MeHpeneesa. Mepuoabl
W rpynnbl. ®UNYECKUIA CMbICT MOPSAKOBONO HOMepa, HOMEPOB Nepuoja U
rpynnbl 3/IEMeHTa.

CTtpoeHune atomoB. CocTaB aTOMHbIX A4ep. V130Tonbl. OneKTpoHbl. CTpoeHme
3NEKTPOHHbIX  060/104eK  aTtomMoB  MepBbiX 20  XMMWYECKUX  3/1EMEHTOB
Mepuoanyeckot cuctembl . . MeHgeneeBa. XapakTepucTMka XMMUYECKOrO
aNeMeHTa no ero nonoXxeHuto B Mepuoanyeckoin cucteme . V. MeHgeneesa.

3aKOHOMEpPHOCTU UM3MeHeHUs pagnyca aToMOB XUMUYECKUX 3/IEMEHTOB,
MeTa//IMYECKUX 1 HEMETA//IMYECKMX CBOMCTB MO rpynnam 1 nepuogam.

3HauyeHue MNepnognyeckoro 3akoHa 1 Neprnognyeckoin CUCTEMbI XUMUYECKIMX
3NEMEHTOB [AN1S1 Pa3BUTUS HayKM U npakTukh. . V. MeHaeneeB — Y4éHblid ©
rpaXxaaHuH.

Xumunyeckasa cBA3b. KoBaneHTHada (monsapHad W HenonsipHas) CBA3b.
ANeKTPOOTPNLATE/IBHOCTb XMMUYECKMX 3/1EMEHTOB. /IOHHasA CBA3b.

CrteneHb  okucneHus.  OKMUCANTE/IbHO-BOCCTAHOBUTENbHbIE  peakLymu.
Mpoveccbl OKNCNeHNs 1 BocCTaHOBeHNSA. OKUCNTENN N BOCCTAHOBUTEN.

Xumuueckuii IKcnepumenm:

n3yyeHre 06pa3LIOB BELLECTB META/INIOB M HEMeTa/10B, B3aMMOAENCTBUE
rMApoKcMaa UMHKa C pacTBOpamy KWUCNOT W Le/oYveit, NnpoBefeHue OrbITOB,
WNIKOCTPUPYIOWNX — NMPUMEPLI  OKMUC/IUTENbHO-BOCCTAHOBUTENbHBIX — peakuuii
(ropeHue, peakLmmn pasfoXXeHUs, COefUHEHNS).

Mesricnpeomemmnuwle céasu



Peannsauma MexnpegMmeTHbIX CBA3EA MPW MU3y4YeHUUM XUMUKM B 8 Knacce
OCYLLECTB/IIETCA Yepe3 WCMO/b30BaHWE Kak O0OLWMX eCTEeCTBEHHO-Hay4YHbIX
MOHATWM, TaK U NMOHATUIA, ABNAIOLLMXCA CUCTEMHBIMU A/19 OTAENbHbIX NPeAMEeTOB
eCTeCTBEHHO-Hay4HOr0 LMKna.

OOLuMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4YHbIA (DaKT, rMnoTesa, Teopus,
3aKOH, aHanu3, CuHTe3, Kraccuukauus, MepuoauMYHOCTb,  HabNAeHwMe,
3KCMepPUMEHT, MOAE/IMPOBaHNe, N3MepPeHNe, MOeSb, AB/IEHME.

®du3mka: marepusi, aToM, 3/1EKTPOH, MPOTOH, HENTPOH, WOH, HYKIUA,
M30TONbI, PAAMOaKTUBHOCTb, MOJIEKY/A, 3MEKTPUYECKUIA 3apsij, BeLLecTBO, Teso,
006bEM, arperatHoe COCTOSIHME BELLecTBa, ras, (oM3nYeckue BeNIMUUHbI, eauHULbI
N3MepPeHNs, KOCMOC, MnaHeTbl, 38&34bl, CoMHLe.

Bronorus: (hoToCUHTE3, AblXaHue, brocepa.

[eorpadusa: aTmoctepa, rugpocgepa, MWHepanbl, TOpPHblIE MOPOAbI,
rosie3Hble NCKOMaeMble, TOMN/MBO, BOAHbIE PECypChl.

9 KJIACC

BemeCTBO U XUMHYCCKas peaKIus

MepuroamyecKunin 3akoH. INeprogmyeckas cMcTemMa XMMUYeCKnX anemeHTos /.
N. MeHpeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTU B WM3MEHEHUW CBOWCTB
XUMUYECKNX 3/1EMEHTOB MePBbIX TPEX MepuofoB, Kainsd, Kaibuus U UX
COEAMHEHNIA B COOTBETCTBUM C MOJIOXKEHMEM 3/1EMEHTOB B [lepnoanyecKol
CUCTEME W CTPOEHMEM NX aTOMOB.

CTpoeHMe BeLLecTBa: BUAbl XUMUYECKOW CBA3W. TUMbl KPUCTaIMYECKMX
PELETOK, 3aB1UCMMOCTb CBOMCTB BELLECTBA OT TUMA KPUCT/IIMYECKOW PELLETKUN U
BUIA XMMUYECKOI CBA3N.

Knaccuukauma v HOMeHKnaTypa HeopraHM4eckux BewlecTB. XMMUYeCKMe
CBOMCTBA BELLUECTB, OTHOCALUMXCA K Pas3/IMyHbIM Kaccam HeopraHU4YecKux
COefIMHEHWi, TeHeTNYeCKas CBSA3b HEOpraHMYeCKNX BELLECTB.

Knaccugpukaumsa XMMUYecKnX peakuuia no pasnMyHbIM npusHakam (no yumicny
M COCTaBy Y4YaCTBYIOLIMX B peakuun BeWecTB, MO TenjoBoMy 3MMeKTy, Mo
N3MEHEHMIO CTENEHe OKUCNEHUS XUMUYECKMX 3/IEMEHTOB, N0 06paTUMOCTH, MO
yyacTUIO KaTanmsaTopa). IK30- M 3HA0TEPMUYECKME peaKLnn, TEPMOXUMUYECKNE
YpaBHeHus.

[MOHATME O CKOPOCTU XUMWYECKON peakumu. ToHsThe 06 06paTUMbIX K
HeobpPaTUMbIX XMUMUYECKUX peakumsaX. MOHATME O TOMOrEHHbIX U reTeporeHHbIX
peakuusx. MoHsATNe 0 kaTanmse. MoHATNE O XMMUYECKOM paBHOBECUU. DPaKTOpbI,
B/IMAIOLLME HA CKOPOCTb XMMMWYECKOW peakumuv W MOMOXKEHNE XMMWUYECKOrOo
paBHOBECKS.

OKMNCNTENIbHO-BOCCTAHOBUTE/IbHbIE  PeakuuK,  3MEKTPOHHbIA  6anaHc
OKUC/IUTENIbHO-BOCCTAHOBUTENIbHOM  peakuun.  CocTaBneHve — ypaBHEHWIA



OKWC/IUTENIbHO-BOCCTAHOBUTE/IbHLIX — Peakuuidi € MCMNO/b30BaHWEM — MeToja
3/IEKTPOHHOr0 6anaHca.

Teopus aNeKTPONUTUYECKOM Anccoumalmn. SNeKTPOIUTbI U HE3IEKTPONTI.
KaTnoHbl, aHMoHbl. MexaHn3m fuccoumaumm BeLecTB C pas/iMyHbIMU BULAMM
XUMUYeckom ceasn. CteneHb guccoumaumn. CunbHble U cnabble 3NeKTPONUTLI.

PeakLumn NOHHOro 06MeHa. Y CnoBus NPOTEKAHNSA peakLumili MOHHOro 0OMeHa,
MOSIHble WM COKpalLEHHbIE WMOHHblE YpaBHeHUs peakumid. CBOWCTBA KUCAOT,
OCHOBaHWA W CONeli B CBeTe MNpeAcTaBneHUA 06  3NEKTPONUTMYECKON
anccoymaumm. KayecTBeHHble peakuumn Ha MOHBI. MOHATVE O TMApPoNn3e Conen.

Xumuueckuii IKcnepumenm:

O3HaKOM/IeHVEe C MOLENAMU KPUCTAININYECKUX PELUETOK HeopraHU4ecKux
BELLECTB — META/INIOB U HeMeTa/yioB (rpaduta M anmasa), CNOXHbIX BELLECTB
(xnopuga HaTpus), uccnefoBaHue 3aBUCUMOCTM CKOPOCTU XMMMWUYECKOW peakumm
OT BO3AENCTBUA pPas/IMyHbIX (DAKTOPOB, WCC/ef0BaHWE 3/EKTPOMNPOBOLHOCTYH
pacTBOpPOB BeLLEeCTB, Mpouecca AucCOuMaLMn  KUCMOT, LWeloveid u  Cconel
(BO3MOXHO  MCMOMb30BaHWe BUAEO  MaTepuasioB), MPOBEAEHUe  OrbITOB,
WNIIOCTPUPYIOWNX  MPU3HAKM  MPOTEKAHWA  peakuuii  MOHHOro  0bMeHa
(obpasoBaHMe ocagka, BblgeneHMe rasa, o6pasoBaHWe BOAbl), OMbITOB,
WNKOCTPUPYIOWNX — MPUMEPLI  OKMUC/IUTENbHO-BOCCTAHOBUTE/bHBIX — peakuuii
(ropeHue, peakuuy pasnoXxeHUsi, COeAMHEHWSA), pacno3HaBaHMe HeopraHWYecKmx
BELWECTB C TMOMOLLbKD  KayeCTBEHHbIX pPeakuuini Ha  WOHbl, peLleHune
3KCMepUMeHTa/IbHbIX 33au.

Hemertanabl u ux CoeANHCHUA

Obuwaa xapakrtepuctmka rasoreHoB. OCOOGEHHOCTM CTPOEHUs aTOMOB,
XapaKTepHble CTeneHuW OKucneHus. CTpoeHue U (M3nYecKme CBOMCTBA NPOCTbIX
BELLEeCTB — ra/loreHoB. XMMUYeCKMe CBOWCTBA Ha Mpumepe  Xsopa
(B3aMMoOfeiicTBME C MeTalaMu, HemeTa/ilaMu,  Lwesnovamu).  X10poBOLOPOA,
ConsHasa KucnoTta, XUMWUYeCcKue CBOWCTBa, MONy4YeHWe, NpuUMeHeHuwe. [eicTsue
XN0pa U X/IOPOBOLOPOAA Ha OpraHusMm 4YenoBeka. BaxkHelwve xnopuibl U KX
Hax0X/eHWe B Npupoje.

Obuwan xapaktepuctuka anemeHToB VIA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aToOMOB, XapaKTepHble CTerneHW okucneHus. CTpoeHMe U (PU3MYECcKMe CBOMCTBA
MPOCTbIX BELLECTB — KUC/IOPOAa U cepbl. ANIOTPONHbIE MOAUMDMKALMN KMCNoposa
N cepbl. XMMNYecKne cBoicTBa cepbl. CepoBOAOPOL, CTPOEHUe, (hM3NYECKMe ©
XMMUYeckne cBoricTBa. OKCUAbl Cepbl Kak NPeAacTaBUTENM KUCMOTHBLIX OKCUZOB.
CepHas Kkucnota, (M3MYecKMe U XUMWUYeCKMe CBOWCTBa (oOWpe  Kak
NpeacTaBUTeNs Kraacca KWUCNOT M creuugumyeckue). XUMUYECKUE peakLumu,
nexkalwme B OCHOBE MPOMbILLIEHHOrO Crocoba MonyyYeHUs CepHOM KUC/OTbI.
MpyMeHeHWe cepHO KUCIOoTbl. COMM CEPHON KUCOTbI, KAYECTBEHHAs peakuma Ha



Cynbar-noH. HaxoxxgeHuwe cepbl U €€ COoeAMHEHMIn B npupoge. XMMUyeckoe
3arpsisHeHVie OKpYXXatoLLein cpefdbl COeAVMHEHUAMWU cepbl (KWUCMOTHbIE [OXAMW,
3arpsisHeHve Bo3ayxa 1 BOLOEMOB), CNOCOObI ero NpefoTBpaLleHus.

Obwaa xapakrtepuctnka anemMeHToB VA-rpynnbl. OCo6eHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTemneHuW OKWUCNeHWs. A30T, pacrnpoCcTpaHeHne B MPUPOLE,
(hm3myeckme n XmMMmn4yeckume ceorictea. Kpyrosopot asoTta B npupoge. AMMUaK, ero
(hn3myeckme N XMMUYeCKne CBOMCTBA, MosyYeHue 1 npumeHeHne. Conm aMMOHKS,
NX (n3NYEeCKne N XMMUYECKNE CBOWCTBA, NpMMeHeHMe. KayecTBeHHasA peakums Ha
MOHbl aMMOHUA. A30THaA KWCoTa, eé nosyveHune, (UsnMyeckne U XMMUYECKME
cBoMcTBa (0OWMe KakK npeAcTaBUTeNs Knacca KWUCNOT U Cneumpuyeckme).
cnonb3oBaHWe HWUTPATOB W COMEd aMMOHMS B KayecTBe MWHEPasibHbIX
YL06peHNiA. XMMMUYeCKOoe 3arpsasHeHne OKpy»KatoLLlel cpefbl CoeAUHEHNUAMM a30Ta
(KMCNOTHblE [OOXAW, 3arpsa3HeHue BO3fdyxa, MoyBbl W BOAoEMOB). docdop,
annoTponHble Moaudukaumm gocdopa, (U3MYECKNEe U XMMUYECKME CBOMCTBA.
Okeng thocopa (V) 1 dhocthopHas KucnoTa, Pusnmyeckme 1 XMMMYeCKne CBOIMCTBA,
nony4yeHue. Micnonb3oBaHme octaToB B Ka4eCTBE MUHEPaSIbHbIX YA0OPEHNIA.

Obuwan xapaktepuctmka anemeHToB IVA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aTOMOB,  XapakTepHble  CTeneHW  OKWUCMEHUS.  YTNepod,  a/IoTPOrHble
MOANMUKaLMK, pacrnpoCcTpaHeHWe B NpPUPOLEe, (U3NYECKME N XUMWUYECKME
ceoicTea. Afcopbuus. KpyrosopoTt yrnepofa B npupoge. Okcuabl yrnepoja, ux
(m3myeckne M XMMMUYECKMEe CBOWCTBA, [EWACTBME HA >XMBble OpPraHn3Mbl,
MoslyyeHne M MpPUMeHEHUe. DKOOrnYeckne npobnembl, CBA3aHHbIE C OKCUAOM
yrnepoga (IV), runote3a rnobanbHOro MOTENNEHUS KAUMaTa, MapHUKOBbINA
aheKT. YTONbHaA KACNO0Ta U €€ Conu, NX U3nMYecKne N XMMNUYECKME CBOIMCTBA,
noflyyeHne W npumeHeHne. KauyeCTBeHHasd peakums Ha KapboHaT-WMOHbI.
Vcnonb3oBaHne kapboHaToB B ObITY, MeAWLMHE, NPOMbILIIEHHOCTA U CEIbCKOM
XO035CTBE.

MepBOHaYa/IbHbIE MOHATUA 06 OpraHMYecKNX BeLLLeCTBaX Kak 0 COeAVHEHUNAX
yrnepoga (MeTaH, aTaH, 3TWIeH, aLueTWUeH, 3TaHo, MULEPUH, YKCYCHasa K1CNOTa).
MpupofHble WUCTOYHUKM  YrNeBoAopodoB (Yronb, NPUPOAHLIA ras, HeqTb),
MNPOAYKTbI UX nepepaboTkn (6eH3MH), UX po/ib B ObITY W MPOMbILLIEHHOCTH.
[MoHATME 0 BMONOTMYECKN BXKHBIX BELLECTBAX: XMpaX, 6efikax, yrnesogax — n ux
pPO/IM B KU3HM 4enoBeka. MaTepuasibHOe €AUHCTBO  OpraHUYyeckKux W
HeopraHMyecKnx coevHEHNIA.

KpeMHUiA, ero (uanyeckme © XUMUYECKMe CBOWCTBA, MOMYyYEHUE U
npumeHeHne. CoeanHeHUs KpemHUs B npupoge. O6wue npeacTaBneHNs 06
okcuge kpemHusa (1V) n KpeMHueBoW Kucnote. CUAMKaTbl, X UCMOMb30BaHUE B
ObITY, B MPOMbILLNIEHHOCTN. BaxHeillme CTpouTe/ibHble MaTepuasbl: KepaMmuka,



CTEK/0, UEeMeHT, BeTOH, ene306eToH. MNpobneMbl 6e30MacHOro MCMob30BaHNA
CTPOUTENIbHbIX MaTePUaIOB B MOBCEAHEBHOMN YKU3HM.

Xumuueckuii IKCnepumenm:

n3yyeHne 06pasL0B HEOPraHNYeCKNX BeLLecTB, CBOMCTB COJIAHOM KWC/OTbI,
NMPoBeAeHNe KaueCTBEHHbIX peakUmil Ha X/I0pUA-MOHbI U HAbNIOAEHNEe NPU3HAKOB
X NPOTEKaHWSA, ONbITbl, OTPaKarloLMe (U3MYeCKMe M XMMMUYECKMe CBOWCTBA
ra/loreHoB U WX COefMHEeHWA (BO3MOXHO WCMO/b30BaHME BUAEOMATEPUA/IOB),
O3HaKOM/JIeHMe C o6bpasuamn Xxnopuaos (ranoreHnaoB), O3HAKOMJEHME C
obpasuyamm  cepbl U e  coefMHEHMsSMM  (BO3MOXXHO  MCMOJb30BaHMe
BUeoMaTepranoB), HabnaeHNe npolecca 06yrnIMBaHUA caxapa nof AeMCTBMEM
KOHLEHTPUPOBAHHON  CEPHON  KWUCNOTbI, W3y4YeHWe XMMMUYECKUX  CBOWCTB
pa3baB/ieHHOW CEPHO KMCOTbI, MPOBEAEHME KaYeCTBEHHOW peakLmmn Ha Cynbdar-
MOH W HabNIofAeHNe MNpu3Haka e€ npoTeKaHusi, 03HaKOMJIEHWE C (M3NYECKUMU
CBOMCTBaMM a30Ta, (ochopa U KX COefMHEHU (BO3MOXHO WCMNOMNb30BaHMe
Buaeomartepranos), obpasuamMm a3oTHbIX U (POCHOPHLIX YA0OPEHWUIA, NonyyeHue,
cobupaHune, pacno3HaBaHWe W W3yyeHWe CBOWCTB amMMuaka, NpoBeAeHMne
KayeCTBEHHbIX peakuuii Ha MOH aMMOHUA 1 hocdaT-MoH U U3YyYeHne NPU3HAKOB
NX NPOTEKaHWS, B3aUMOAENCTBME KOHLEHTPUPOBAHHOM a30THOM KMUCNOTbI C MeAbto
(BO3MOXHO  UCMOMb30BaHWE  BMAEOMATepuasoB),  U3ydeHMe  MOAeNel
KPUCT//IMYECKUX PELLETOK anmMasa, rpajura, QynnepeHa, O03HaKOM/EHWE C
MpoLeccoM afcopoumMm pPacTBOPEHHLIX BELECTB aKTUBUPOBAHHLIM YINEM U
YCTPONCTBOM MPOTUBOrasa, NoslydyeHve, cobupaHue, pacnosHaBaHne N U3yyeHue
CBOICTB YrNeKUCNoro rasa, NpoBefeHne KaueCTBEHHbIX peakuuil Ha KapboHaTt v
CUNNKAT-UOHbI W W3YYeHWe MpPU3HAKOB WX MPOTEKaHWs, O03HaKOMJ/IeHMe C
NPOAYKUMEN CUMIMKATHOW MPOMBILLNIEHHOCTM, PeLUeHne 3KCMepUMEHTaIbHbIX
3afa4y no Teme «BaxkHenLme HeMeTa bl N UX COeAMHEHNS».

MeTanjabl 1 X COCJUHCHUA

Obwan xapakTepucTnKa XMMNYECKUX 3/IEMEHTOB — METa/1/IOB HA OCHOBaHUU
X NONOXeHus B [lepuofMyecKoin CUCTEMe XUMWUYECKUX 3nemeHToB M. W.
MeHzeneeBa 1 CTpoeHUsi aToMoB. CTpoeHre MeTannoB. MeTannmnyeckas CBs3b U
MeTa//IMYecKas  KpUCTa//Iveckass  pPellétka.  JNEKTPOXUMUYECKUA  psaf,
HanNpPsHKeHN MeTan1oB. Pr3NYECKMEe N XUMUYECKME CBOMCTBa MeTaioB. O6Lume
Cnocobbl Mony4yeHnss MeTasinoB. [MOHATME O KOPPO3MM METasNIoB, OCHOBHbIE
cnocobbl 3awmTbl MX OT KOppo3uu. Cnnaebl (CTaslb, YYryH, AHOPaFOMUHUNA,
6pOH3a) 1 UX NPUMEHEHWE B ObITY N MPOMbILLIEHHOCTHN,

LLlenoyHble MeTansibl: NOM0XKeHWe B Mepuoamnyeckoin cnucteme XMMUYECKNX
anemeHToB M. . MeHpaeneeBa, CTpPOEHME UX aTOMOB, HaxOX[AeHWe B Mpupose.
Pur3nYecKne N XMMNYECKMe CBOMCTBA (Ha npuMepe HaTpusa U Kanus). OKcuabl 1



rMapokcuabl Hatpua U Kanua. [IpuUMEHEeHue LWENoYHbIX METa/IoB U UX
COEUHEHNIA.

LLlenoyHo3eMe/ibHble  MeTa/ilbl  MarHWin - 1 KasibLMiA:  MOMOXeHVe B
[Meproamnyeckor cucteme XMMUYECKUX aneMeHToB . . MeHaeneeBa, CTpOeHMe
MX aTOMOB, HaxoXAeHue B npupoge. PuUsnYecKmne N XMMMYeCKne CBOMNCTBA MarHus
N Kanbuua. BaxHellne coefvHeHUs Kanbupus (OKCWg, TUAPOKCUA, CONMNn).
YKECTKOCTb BOAbI 1 CNOCOObI €€ yCTpaHeHus.

AJIOMUHWIA: NONOXeHWe B [epnoamnyecKoin cucteme XMMUYECKUX 3/1eMEHTOB
O. V. MeHpeneeBa, CTpOeHMEe aTtomMa, HaxoXaeHwe B npupoge. dusnyeckune u
XMMUYEeCKNe CBOMCTBa a/IlOMUHMA. AMDOTEPHbIE CBOMCTBA OKCMAa N rnapokcuaa
IFOMUHMA.

YKeneso: nosoxkeHune B Meproanyeckor CUCTEMe XUMUYECKNX 3N1EMEHTOB /.
. MeHpeneeBsa, CTpOeHME atoma, HaxoXaeHwe B npupoge. Pu3MYeckne W
XMMUYECKMe CBOMCTBA Xenesa. OKeuabl, rmapokeuabl u conu xenesa (1) n xenesa
(1), nx cocTtas, CBOWCTBA U NONyYeHNe.

Xumuueckuii 9l<cnepumenm:

O3HaKoM/ieHMe ¢ ob6pasuamy MeTaNI0B M CNaBoB, WX (PU3NYECKMMMU
CBOMCTBaMM,  M3y4yeHWe pe3ynbTaTOB  KOPPO3MM  MeTalioB  (BO3MOXHO
MCNoNb30BaHNe BWAEOMaTepUasioB), OCOOGEHHOCTENM B3aUMOLENCTBMSA OKcuaa
KafbUus M Hatpus C BOAOK (BO3MOXHO WCNO/b30BaHWE BUAEOMATEPUAIOB),
nccnefoBaHe CBOIMCTB XECTKOM BOAbI, MPOLEcca ropeHns XKenesa B KuCnopoae
(BO3MOXXHO  MCMOMb30BaHME  BWUAEOMATEpPMasioB), MPU3HAKOB  MPOTEKaHUS
KayeCTBEHHbIX peakuui Ha MOHbI: MarHus, KaibLusi, allOMUHUSA, LUHKa, XKenesa
(1) v xenesa (111), meam (11), HabnogeHWe 1 ONMcaHMe MPOLIECCOB OKpalUMBaHNA
NJaMeHn WoHaMK HaTpus, Kanma U Kaibuma (BO3MOXHO WUCMOMNb30BaHKUe
BUeoMaTepranoB), UCCnefoBaHMe amPOTEPHbIX CBOMCTB rMAPOKCUAA a/IlOMUHUA
N TMLAPOKCUAA LMHKA, peLleHre 3KCNepUMeHTa/IbHbIX 3aad Mo TeMe «BaxHeiLwne
MeTaJI/ibl N UX COELIUHEHUSAX.

XUMHA M OKPYKAIOLIAS cpeaa

Bewectsa u maTepuasibl B MOBCEAHEBHOM >XU3HM 4YenoBeka. besonacHoe
NCMO/b30BaHNe BELLECTB U XMMUYECKMUX peakuuid B 6bITy. MepBas NMOMOLLb Npu
XNMUYECKMX 0XKOrax 1 oTpaBeHNsX.

XNMMYeCKOe 3arpsisHeHVe OKpYXXarollein cpefpl (npegensHas fonycTumas
KOHLeHTpaumsa Bewects, ganee — MAK). Ponb XMMUKM B peLLleHnr 3KOOMMYECKMX
npobnem.

Xumuyeckuii IKCnepumenm:

n3yyeHre 00pasLlOB MaTepuasioB (CTEKNO, CrnaBbl MET/IN0B, MOMMMEPHbIE
marepuasbl).

Mescnpeomemmnbnie ceasu



Peannzauma MexnpegMmeTHbIX CBA3EA MPW MU3ydeHUM Xummm B 9 Knacce
OCYLLECTB/IIETCA Yepe3 MCMO/b30BaHWE Kak O0OLMX eCTECTBEHHO-Hay4HbIX
MOHATWM, TaK U NMOHATUIA, ABNAIOLLMXCA CUCTEMHBIMU A/19 OTAENbHbIX NPeAMEeTOB
eCTeCTBEHHO-Hay4HOr o LMKna.

OOLuMe ecTeCTBEeHHO-Hay4YHble MOHATUA: Hay4HbI (haKT, rmMnoTesa, 3aKoH,
Teopusa, aHaiM3, CUHTE3, Knaccumkauus, nepuoanMyHOCTb, HabnoLeHMe,
3KCMEePUMEHT, MOJENMpPoBaHNe, W3MePeHWe, MOAEeNb, SABMIEHUE, MapHMUKOBbLIN
3(hheKT, TEXHOMOINA, MaTepuarbl.

®du3mka: marepusi, aToMm, 3/EKTPOH, MPOTOH, HENTPOH, WOH, HYKIUA,
M30TONbI, PAAMOAKTUBHOCTb, MOJEKYNa, 3NeKTPUYECKUA 3apsaf, MPOBOLHUKW,
MONYNPOBOAHWKN,  AM3NEKTPUKKN, (POTO3NIEMEHT, BELLECTBO, Teno, O0O0BbEM,
arperaTtHoe COCTOsiHVe BeLLeCTBa, ras, pacTBop, PaCTBOPUMOCTb, KPUCTa//IMYECKas
pelweéTKa, crnaebl, QU3NYECKNE BENNYUHBI, eAUHULbI U3MEPEHUS,, KOCMUYECKOe
MPOCTPAHCTBO, NMaHeTbI, 3B€34bl, COsHLE.

Buonorvsa: ¢oTtocuHTes, AblxaHue, 6uocgepa, 3KOCUCTEMAa, MUHepasibHble
yA06peHNs, MUKPO3/IEMEHTbI, MaKpPO3/IEMEHTbI, NMUTaTe/IbHble BELLECTBA.

[eorpadma: armocepa, ruapocepa, MuHepasbl, TOPHble MNOPOAbI,
M0/ie3Hble MCKOMaeMble, TONMBO, BOAHbIE PeCypChbl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MPOrpaMMbl  OCHOBHOFO  O6LLEro
0bpa3oBaHMA AO0CTMraloTCcsa B XoAe O00y4veHUs XMMUM B €AUHCTBE Y4ebHOW U
BOCNUTATE/IbHON AeATeNIbHOCTU B COOTBETCTBUM C TPAAULMOHHBIMU POCCUNCKUMU
COLMOKYNbTYPHBIMU U lyXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMW, MPUHATLIMU B
o6LLecTBe npaBuiamy M HOpMamy MNOBeAeHMs UM CMOCOOCTBYHOT npoLieccam
CaMOMOo3HaHWs, CaMopPa3BUTUS U CoOLManmn3aLmMm 06yYaroLLMXCS.

JIN4HOCTHbIE  pe3y/bTaTbl  OTPaXaltT  FOTOBHOCTb  O6yuvaroLmxcs
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUBHBLIX  LEHHOCTHbIX  OpPUEHTaUuii U
pacLUMpeHye onbITa 4esaTe/IbHOCTU Ha eé OCHOBE, B TOM YMC/IE B YaCTU:

l) MAaTPHOTHYECKOI'0 BOCIIMTAHUA .

LIEHHOCTHOrO OTHOLLUEHUS K OTEYECTBEHHOMY KY/NbTYPHOMY, UCTOPUYECKOMY
M Hay4yHOMY Hacfneauo, MOHMMaHWA 3HAYEHUS XMMUYECKOW HayKuU B >KU3HU
COBPEMEHHOro 06LLEeCTBa, CMNOCOOHOCTV BNafeTb AOCTOBEPHOM WH(OpMaLMen O
MepefoBbIX AOCTMXKEHMAX U OTKPbITUSAX MUPOBOWM WM OTEYECTBEHHOW XUMWUMW,
3aMHTEPECOBAHHOCTY B Hay4YHbIX 3HAHUAX 06 YCTPONCTBE MMpPa U 0OLLECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

NpeacTaBneHUss O COUMaibHbIX HOpMax W MpaBuiax MeX/INYHOCTHBIX
OTHOLLUEHWIA B KOJNINEKTUBE, KOMMYHUKATUBHOW KOMMETEHTHOCTU B OOLLECTBEHHO
MoNe3Hon,  yyebHoMCCNenOBaTENIbCKOM,  TBOPYECKOW W Apyrux  Buaax
AEATeNIbHOCTN, FOTOBHOCTW K pasHO0Opa3HO COBMECTHOW AeATeNbHOCTU MNpu
BbINO/HEHUM  YYeBHbIX, MO3HaBATE/IbHbIX 3afay, BbIMNOIHEHUN  XUMUYECKMX
3KCMEPVMEHTOB, CO3[aHUN Y4eOHbIX NPOEKTOB, CTPEM/IEHNA K B3aMOMOHVMAaHNIO
M B3aMMOMOMOLLM B Mpouecce I3TON Yy4ebHON [esATeNbHOCTM, TOTOBHOCTU
OLEeHMBaTb CBOE TMOBEAEHME W MOCTYMKM CBOMX TOBApMLLEN C MNO3MUMN
HPaBCTBEHHbIX 1 NPaBOBbLIX HOPM C YY4ETOM OCO3HaHWS NOCNEACTBUIA NOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MVPOBO33PEHYECKMe MPEeACTaB/EHNS O BeLLeCTBe M XMMWUYECKON peakuuw,
COOTBETCTBYIOLME COBPEMEHHOMY YPOBHIO PasBUTUS HayKM W COCTaBasoLme
OCHOBY A1 MOHMMaHWS CYLLHOCTWM Hay4HOW KapTUHbI MUpa, NpeacTaBneHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pasBUTMS MPUPOAbLI, B3aMMOCBSI3AX YeNOoBeKa C
MNPUPOLHON CPeaoi, 0 POSIN XMMUW B NO3HAHWUM 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/IbHble MOTWBbI, HanpaBeHHbIE Ha MOyYeHWe HOBbLIX 3HAHWIA MO
XUMUK, Heobxoaumble And 00BbACHEHWUA HabntofaeMbIX MPOLECCOB M ABMIEHUNA,
Mo3HaBaTe/lbHOW, WH(OPMAaUMOHHON N 4MTaTeNbCKOW Ky/NbTypbl, B TOM 4uUC/e
HaBbIKOB CaMOCTOATE/IbHOW paboTbl C  y4eOHbIMM  TeKCTaMu, CrpaBOYHOM



NATEPATYPOR, AOCTYMHLIMA  TEXHUYECKMMM  CpeAcTBaMM  UH(OPMALMOHHbIX
TEXHOMNOIUIA;

MHTEPEC K OOY4YEHMO M MO3HaHWUKO, N0603HATENbHOCTb, FOTOBHOCTL U
CMOCOOHOCTb K CamM000pa3oBaHUIO,  MPOEKTHOM M MCC/ef0BaTe/IbCKOW
[eATeNIbHOCTN, K OCO3HAHHOMY BbI6GOPY HanpaBieHHOCTN W YPOBHA 00y4YeHUs B
Aa/ibHeNLLEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HaHWe LEHHOCTU D>KWU3HW, OTBETCTBEHHOrO OTHOLUEHUS K CBOEMY
3[0POBbLI0, YCTAHOBKM Ha 340pO0Bbli1 06pa3 W3HW, OCO3HaHWE MOCNeACTBUA U
HenpuAaTVe BPeHbIX MPUBbIYeEK (YNOTPebsieHNs anikorons, HapKOTUKOB, KypeHus),
HeobXoAMMOCTN  CO6MOAeHNA  npaBu  6e30MacHOCTM  NpY 0bpaLLeHun ¢
XVMUYECKUMU BELLIECTBAMM B ObITY 1 peasibHOM XXN3HW;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPeC K NPaKTUYeCKOMY M3yUYeHMIo Npodeccuini n Tpyaa pasfiMuHoro poja,
yBaXKEHME K Tpyay W pe3ynbTataM TPYAOBOW AeATENbHOCTW, B TOM YWUCNE Ha
OCHOBE TMPUMEHEHMSI NPEAMETHbLIX 3HAHMI MO XWUMWK, OCO3HAHHLIA BbIGOP
WHAMBMAYAIbHOW TPaeKTOPUM NPOAOHKEHNS 06pa3oBaHNs C YYETOM IMYHOCTHbIX
WNHTEPECOB M CMIOCOOHOCTU K XUMWUW, OOLLLIECTBEHHbIX UHTEPECOB U MOTPEOHOCTEN,
YCMELIHON NPOgecCnOoHaNbHOM AeATeNbHOCTU U Pa3BUTUA HEOOXOANUMBIX YMEHWIA,
FOTOBHOCTb afjanTMpPOBaTbCs B MPOGeCCMOHabHON Cpefe;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

3KONOrMYeCKM LieNnecoobpasHoe OTHOLUEeHME K MNpupofe KakK WCTOYHUKY
XW3HW Ha 3emsie, OCHOBe €€ CyLLeCTBOBaHUS, NOHUMaHWe LLeHHOCTU 30POBOro U
6e3onacHoOro o6pasa >XW3HW, OTBETCTBEHHOE OTHOLUEHME K COOCTBEHHOMY
(M3n4ecKoMy M MCUXMYECKOMY 3[0POBbI, OCO3HAHWE LEHHOCTU COBGNHOAEHNS
npaBun 6e30MacHOro NoBeAeHMs NpK paboTe € BELLLECTBAMM, a TaKXKe B CUTYyaLusIX,
YIPOXAKOLLMX 340POBbIO U XKN3HU NOAEN;

CMOCOGHOCTN MPUMEHATL 3HaHWA, MOJlyYaeMble MPU U3YYEHUU XUMWUW, 4NS
PeLLeHNs 3a[ay, CBA3aHHbIX C OKPY>KatoLLel NPUPOAHOI Cpefoi, AN1si NOBbILLEHNS
YPOBHS  3KONIOTMYECKON  KyNbTypbl, 0CO3HaHMS  N06anbHOr0  Xapakrepa
9KONOrMYECKMX MPo6MeM M NyTell MX PeLleHnsi NOCPeACTBOM METOAO0B XUMUM,
9KONIOrMYECKOro MbILLIEHNS, YMEHUS PYKOBOACTBOBATLCA UM B MO3HaBaTE/IbHOM,
KOMMYHUKATUBHOM N COLMaIbHOM NPaKTUKe.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAaMETHbIX Pe3ynbTaTOB BbIAENSKOT 3HAUMMbIE A1
(hOpMMPOBaHNA  MUPOBO33PEHNS  OOLLEHAYUYHble TMOHATUA  (3aKOH, Teopus,
NPUHUMM, rMnoTesa, (hakT, cucTema, NPOLECC, SKCNEPUMEHT U APYroe.), KOTopble
MCMONb3YKOTCA B ECTECTBEHHO-HAayYHbIX Y4YeOHbIX MpeameTax W MO3BONAOT Ha
OCHOBE 3HaHWI M3 3TUX NPeAMETOB (JOPMMPOBaTb MPEACTaB/IEHNE O LIeOCTHOW



Hay4HOW KapTMHEe Mupa, N YHUBEPCa/IbHblE Y4ebHble AeincTBUSA (MOo3HaBaTe/bHbIe,
KOMMYHWKaTMBHbIE, PerynsTMBHbIE), KOTOpble 06ecneymBaloT (HOpMUpOBaHME
FOTOBHOCTU K CaMOCTOSTe/lbHOMY M/1aHWPOBaHUIO N OCYLLECTB/IEHNIO Y4eOHOM
[eaTeNbHOCTW.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JjornyecKkue 1eMCTBUSA:

YMEHUSA WCMOMb30BaTb MPUEMbI JIOTMYECKOrO MbILIEHUS MPU OCBOEHMU
3HAHWIA: PacKpbIBaTb CMbIC/T XMMUYECKMX MOHATUIA (BbIAENATb UX XapaKTepHble
MPU3HaKKW, YCTaHaB/IMBaTb B3aMMOCBA3b C APYrMMMU MOHATUAMM), UCMO/b30BaTb
MOHATUA A4N151 0OBbACHEHWSA OTAE/bHbIX ()aKTOB W ABNEHWIA, BbIGMPaTb OCHOBaHMS 1
KpUTEpUU AN KnacCuguKaumm XMMUYECKUX BELLECTB U XUMUYECKMX Peakuui,
yCTaHaBNMBaTb MPUUYNHHO-CNEACTBEHHbIE CBA3M MeXAy OObeKTaMu M3y4veHus,
CTPOUTb NIOrNYecKne paccyxaeHus (MHAYKTUBHbIe, AefyKTVBHbIE, MO aHa/ornn),
[ieNaTb BbIBOAbI M 3aKNHOYEHWS;

YMeHVe TNPUMEHSATb B MPOLECcCe MO3HAHUA MNOHATUA (MpPeAMETHblE W
mMeTanpeamMeTHbIe), CUMBONYECKME (3HAKOBbLIE) MOAE/N, UCMO/b3yeMble B XUMUN,
NMpeobpasoBbIBaTh LLUMPOKO MPUMEHSEMbIE B XUMUN MOJe/bHbIe NPeACcTaB/eHNs —
XUMUYECKUIA 3HaK (CMMBON 3/IEMEHTA), XMMUYecKas (opMyna U YypaBHeHue
XVMUYECKOW peakumn — npu peLleHnn y4ebHo-No3HaBaTelbHbIX 3a4a4, C YY4ETOM
3TUX MOJENbHbIX NPEACTaB/IEHN BbISBNATL W XapaKTepu3oBaTb CYLLECTBEHHbIE
MPU3HaKN M3y4aeMblX 00BEKTOB — XMMUYECKMX BELLECTB Y XMMUYECKUX peakLni,
BbIABNATL  0OWMEe  3aKOHOMEPHOCTW,  MPUYMHHO-C/MIEACTBEHHbIE  CBA3U U
MPOTMBOPEUMSA B U3yUHaeMblX NpoLeccax U ABNeHUsX.

ba3oBble nccienoBare/ibCKue 1eiCTBUA.

YMEHWE MCMo/b30BaTb MOCTaB/IeHHbIe BOMPOCbI B KayecTBe WMHCTPYMeHTa
MO3HaHWA, a TakkKe B KayecTBe OCHOBbl A7 (POPMUPOBaHUS TUMNOTE3bl MO
MPOBEPKE NPaBUIbHOCTU BbICKA3bIBaEMbIX CY)XXAEHWIA;

NMpuobpeTeHe OnbiTa MO MJAHUPOBAHWMIO, OpraHu3auum n nNpPoBeAEHUHO
YYEHNYECKMX IKCMEPUMEHTOB, YMeHMe Habnaatb 3a XO4OM npoLecca,
CaMOCTOSATE/IbHO MPOrHO3MPOBATb €ro pesynbTar, opPMy/IMpoBaTh 06006LLEHNS W
BbIBOAbI MO pe3y/ibTaTam NpPoBeAEHHOr0 ONbITa, UCCeA0BaHNSA, COCTaBNATL OTYET
0 NpoAenaHHoi paboTe.

Pabora c undopmanueii:

yMeHVe BblOMpaTb, aHanM3npoBaTb W WHTEPNPETUPOBATbL WH(OPMaLMIO
pasNYHbIX BULOB U (HOPM NPeAcTaBNeHns, NonyYaeMyto U3 pasHbIX UCTOYHUKOB
(HayyHo-nonynspHas mTepaTypa  XMMUYECKOro  COAEepXKaHws, CrpaBOYHble
nocobus, pecypcbl VIHTepHEeTa), KPUTUYECKM OLEHMBATb MPOTUBOPEUMBYO U
HeJOCTOBEPHYIO MHOPMALMIO;



YMEHMe NPUMEHATb pas/inyHble METOAbl M 3ampochbl NMPU MOWCKe U 0Tbope
NH(OPMaLMN 1N COOTBETCTBYHOLUMX [AHHbIX, HEOOXOAMMbIX [/ BbIMO/IHEHUA
y4yebHbIX 1 No3HaBaTeNbHbIX 33fa4 OnpefenéHHOro Tuna, NpuobpeTeHve onbiTa B
06/1aCTM  MCNOMb30BaHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOMOIUNA,
OBNafieHre KyNbTYpOor akTUBHOIO MUCMO/Ib30BaHWSA Pa3IMYHbIX MOMCKOBBIX CUCTEM,
CaMOCTOATE/IbHO BbIGUPAaTL ONTMMAa/IbHYHO (DOpMY MpeAcTaBieHnUs MHopMaLn 1
WNIKOCTPUPOBATL peLlaemMble  334ayy  HEC/IOXKHbIMW CXemamu, AuarpammMamu,
ApyrMn hopmamm rpaukm n nx KoMemHauusamu,

YMEHMe WCMosb30BaTb W aHaJM3MpoBaTb B Mpouecce Yy4yebHON U
NCCNeaoBaTeNbCKON [eATeNlbHOCTU MH(OPMaUUIo 0 BANAHWUN MPOMbILLIEHHOCTH,
CeNbCKOro XO03fMCTBa W TPaHCMOpPTa Ha COCTOSIHWE OKPYXKaloLLeld MpUpoLHOW
cpefabl.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

YMeHMs 3afaBaTb BOMNpPoCbl (B Xode Awanora v (Mnm) AMCKYCcCUKM) Mo
CyLlecTBy  0OCYX[aemMoi  TeMbl, (QOPMY/NMPOBaTb  CBOW  MpPeL/IoKeHNs
OTHOCWUTE/IbHO BbIMOJIHEHWS NPeL/I0XKeHHON 3ajauu;

YMEHUA  MpPeAcTaBNATb  MOJlyYeHHble  pe3ynbTaTbl  NO3HaBaTe/IbHOM
[eATeNbHOCTM B YCTHbIX W MUCbMEHHbIX TeKCTax; [efaTb Mpe3eHTauuto
Pe3yNibTaToB BbINO/HEHUA XMUMUYECKOrO 3KCreprMeHTa (1abopaTopHOro ornbiTa,
nabopaTopHoi paboTbl NO UCCNEeL0BAHNIO CBOWCTB BELLECTB, y4eOHOro NPoeKTa);

YMEHUA Y4ebHOro COTPYAHMYECTBA CO CBEPCTHUMKAMW B COBMECTHOM
Mo3HaBaTe/IbHOM W UCCNefoBaTe/lbCKOM  AeATeNIbHOCTU  MPU  peLLeHnn
BO3HMKaOLWMX MPo6sieM Ha OCHOBE YyéTa OOLMX WHTEPEecOB W COriacoBaHUs
no3nunin (06¢yXKaeHnsi, 06MeH MHEHUSMMW, «MO3rOBbIE LUTYPMbI», KOOpAMHALMA
COBMECTHbIX  [eNCTBWiIA, OnNpefeneHne KpUTEpUeB MO OLEeHKe KauvecTsa
BbIMOJIHEHHOI paboTbl 1 Apyrue).

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIe 1eliCTBHS:

YMEHMe CaMOCTOATE/IbHO OMpefenaTh Lenu [eaTeNbHOCTW, M1aHUpOoBaTh,
OCYLLECTB/ATb, KOHTPO/IMPOBaTb U MpPY HeOOXOAMMOCTU KOPPEKTUPOBATb CBOHO
[eAaTeNbHOCTb, BblbMpaTh Hanbosnee 3(PeKTUBHbLIE CMOCOOLI PeLleHNs YY4eOHbIX U
Mo3HaBaTe/IbHbIX 334ay, CaMOCTOATE/IbHO COCTaBMATb WM KOPPEKTMPOBATb
MPeA/SIOKEHHbIA  anropuT™M  JeNCTBMI NPW  BbIMNOSHEHWM 3afaHuUil C  YYETOM
MOSlyYeHUS] HOBbIX 3HaHWI 06 M3yvaeMblX 00bEKTax — BELUEeCTBaxX U peakuusx,
OLeHVBaTb COOTBETCTBME MOJIYYEHHOTO pe3y/ibTaTa 3asB/eHHOW Lenn, yMeHue
MCNONb30BaTh Y aHaIN3MPOBATL KOHTEKCTbI, Mpea/iaraemMble B YC/I0BUU 3aaHN.

NPEAMETHBIE PE3YJIBTATHI

B coctaBe npeaMETHbIX pe3y/nbTaTOB MO OCBOEHUIO 006A3aTe/IbHOro
COflepXKaHunsl, YCTaHOB/IEHHOTO AaHHOW (hedepasibHOM paboyeit MNporpammon,
BbIJENIAOT: OCBOEHHbIE 00Y4YaloUMMNCA HayUHble 3HAHWA, YMEHUS U Crocoobl



[eNcTBuiA, creuynduyeckme Ans  NpeaMeTHOM 06nacTn  «Xumusa»,  BUAbl
[EeATe/IbHOCT N0 MOJlYYEeHUHD  HOBOTO  3HaHWA, ero  MHTepnpeTauuu,
Mpeo6pazoBaHMIo Y NMPUMEHEHNUIO B Pa3/IMYHbIX YYeOHbIX 1 HOBbIX CUTYaLUsaX.

K KoHLy 06yyeHuns B 8 kiracce NpeaMeTHbIe pesy/bTaTbl Ha 6a30BOM YpPOBHe

[0/MKHbI OTPaXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLUXCSA YMEHWIA:

e PacKpblBaTb CMbIC/T OCHOBHbIX XMMMWYECKUX MOHATUIA: aTOM, MOJIEKYNa,
XUMUYECKUIA 3/1eMeHT, MPOCTOe BELLECTBO, C/OXHOE BELLEeCTBO, CMeCb
(ooHOpPOLHAs N HEOQHOPOAHAsA), Ba/IEHTHOCTb, OTHOCUTE/IbHAsA aTOMHas 1
MOJIEKY/IAPHAas Macca, KO/MYEeCcTBO BeLLecTBa, MOJb, MOSApPHas macca,
maccoBast 4019 XMMUYECKOro 3/1eMeHTa B COeAUHEHUN, MONSIPHBIA 06bEM,
OKCWUA, KMCNOoTa, OCHOBaHWE, COMb, 3/IEKTPOOTPULIATENBHOCTb, CTEMEHb
OKWCNEHNs, XMMUYeCKas peakuus, Knaccumkaums peakuui: peakumu
COEAMHEHUNS, peakuMn pPas/oXeHus, peakuuy 3aMeLLeHns, peakuun
06MeHa, 9K30- 1 3HA0TEPMUYECKME peakLnn, TENM0BOW adeKT peakuuu,
A4p0 aToMa, 3/IEKTPOHHbLIN Cfoi aToMa, aTOMHas opbuTab, paauyc
aToMa, XMMUYeckas CBA3b, MOMAPHAsA M HermonsapHas KOBa/IeHTHasA CBA3b,
MOHHasA CBA3b, MOH, KaTWOH, aHWOH, PacTBOp, MaccoBas [0/A BeLecTsa
(MpoLEeHTHasA KOHLEHTpauus) B pacTBOpE;

e WNMOCTPMPOBATb B3aUMOCBSI3b OCHOBHbIX XWMWYECKMX MOHATUA 1
MPUMEHATb 3TW NOHATUA MPWU ONMCAHUU BELLECTB U UX NPEBPALLEHWIA;

e MCNO/Mb30BaTb XUMWYECKYK CUMMBOMNKY [N COCTaBfieHUs  (hOpMYy
BELLLECTB U YPaBHEHUIA XUMUYECKNX PeaKLNiA;

o OMpefenaTb BaJIEHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbLIX COeAVHEHUSAX,
CTEMEeHb  OKWC/IEHUS  3/1IeMEHTOB B OWMHApHbIX  COeAUHEHUSX,
MPUHaANEXHOCTb BELLECTB K OMpefenéHHOMY Kfaccy COeAMHEHWIA Mo
(hopmynam, BWL XUMUYECKOW CBS3M (KOBaJieHTHas W  WOHHas) B
HeopraHM4YecKuX COeANHEHMSX;

e packpbiBaTb cMbicn [lepmogmdeckoro 3akoHa M. . MeHpgeneesa:
[AEMOHCTPUPOBaTb MOHWMaHMe MepPUoANYECKOn 3aBUCUMOCTM CBOWCTB
XUMUYECKNX 3/IEMEHTOB OT WX MOMIOXEHUSI B 1epnognMyecKkoin CUCTEME,
3aKOHOB COXpaHeHWs MacCbl BELLECTB, MOCTOSAHCTBA COCTaBa, aTOMHO-
MONEeKYNIAPHOI0 y4eHuWs, 3aKoHa ABOragpo;

e ONUCbIBaTb W XapakTepu3oBaTb Tab/in4yHyto Gopmy [lepuognyeckoi
CUCTEMbl XMMMYECKUX 3/IEMEHTOB: pas3/iMyatb MOHATUA  «r/laBHas
noarpynna (A-rpynna)» n «noboyHaa nogrpynna (b-rpynna)», manbie n
6ofblive nepuofbl, COOTHOCUTb 0003HaYeHMs, KOTOpble VMEHTCA B
Tabnmue «llepuofmyeckass cuctemMa XuUMUYeCKUX 3nemeHtoB A. W.
MeHzeneeBa» C YMCMOBbIMW  XapaKTEPUCTUKaMM CTPOEHUS aTOMOB



XUMUYECKNX 3M1eMEHTOB (COCTaB M 3apsg f4pa, obLiee YNCN0 31eKTPOHOB
N pacrpefeneHme nx no 3/1eKTPOHHbIM C/0AM);

KnaccuguumpoBatb XMMUYECKNe 3M1eMeHTbI, HEOPraHNYecKne BeLLECTBa,
XMMUYecKne peakuum (Mo YMCNy U COCTaBy Y4acTBYHOLMX B peakuuu
BELLIeCTB, MO TEN/0BOMY 3NEKTY);

XapaKTepn3oBaTb (ONUCbIBaTb) 06LLME XMMUYECKMe CBOMCTBA BELLECTB
Pa3INYHbIX KNaccos, NOATBEPXKAAA OnucaHve NprMepamm MOeKYNAPHbIX
YPaBHEHMI COOTBETCTBYHOLLMX XMMUYECKNX PeaKLNii;

MPOrHO31poBaThL CBOMCTBA BELLECTB B 3aBUCUMOCTM OT X Ka4eCTBEHHOIO
coCTaBa, BO3MOXHOCTM MPOTEKaHWUs XUMWUYECKUX MNpeBpalleHnin B
Pas3INYHbIX YCIOBUAX;

BbIYMCNIATb  OTHOCUTE/IbHYIO  MOJIEKY/IAPHYKO U MOMSPHYK0  Macchbl
BELeCTB, MacCOBYK [O/Il0  XUMWUYECKOro 3fieMeHTa Mo qopmyrne
COefIMHEeHWs, MacCoBYHO [JONH0 BelLeCTBa B pacTBOpe, MPOBOAUTL PacUEThI
M0 YPaBHEHNIO XMMUYECKOIN peakuuu;

MPUMEHATb OCHOBHbIE Orepaumn MbICIUTENILHOW LeATeNIbHOCTU — aHan3
M CUHTEe3, CpaBHeHMe, 0600LleHMe, cucTemMaTM3aumto, Knaccugukaumio,
BbISIB/IEHNE MNPUUYMHHO-CNIEACTBEHHbIX CBA3EW — A1 U3YYeHUs CBOWCTB
BELLECTB WM  XMMMWYECKMX peakumid, eCTeCTBEHHO-Hay4Hble MeTOoApbl
MO3HaHWA — HabMoAeHWe, W3MePeHVe, MOAENMPOBaHNe, 3KCMEPUMEHT
(peasibHbIin 1 MbIC/IEHHBIN);

CnefloBaTb  MpaBwiam  MOMb30BaHUS  XUMWUYECKON  nocyfod U
nabopatopHbiM 060pyAOBaHMEM, a TaKXe npasuiam obpalleHns ¢
BewecTBaMm B COOTBETCTBUM C  WHCTPYKUMSMU MO BbINOSIHEHNIO
NabopaTopHbIX XMMUYECKUX OMbITOB MO MOAYYEHUO U cobupaHuto
razoobpasHbIX BewecTB (BoAOpoAa M KuUciopoga), MNpUroToBIEHUIO
pacTBOPOB C ONPeAeNnéHHON MaccoBO [0Mei pacTBOPEHHOIO BELLECTBA,
MnaHWpoBaTb U MNPOBOAUTL  XUMWUYECKME  3KCMEPUMEHTbl MO
pacno3HaBaHUIO PacTBOPOB LUEIOYEN U KACNOT C MOMOLLbIO MHAMKATOPOB
(nakmyc, heHoNQTaNIEUH, METUNOPAHX U APYTUYe).

K KOHLly 06y4eHUs B 9 kiacce NpeMeTHble Pe3y/ibTaTbl Ha 6a30BOM YPOBHE
[0/MKHbI 0TPaXKaTb CHOPMUPOBAHHOCTb Y 00YUAtOLLMXCS YMEHWIA:

pacKkpbiBaTb CMbIC/T OCHOBHbLIX XUMWYECKUX MOHATUI:  XUMWUYECKMNIA
3/IEMEHT, aToM, MOJIEKYNa, WOH, KaTWOH, aHWOH, MPOCTOe BeLLecTBo,
C/TIOXKHOE BELLECTBO, Ba/IEHTHOCTb, 3/1EKTPOOTPULATENNBHOCTb, CTerneHb
OKMC/EHUSA, XMMUYECKass peakLmsi, XMMMYecKas CBA3b, TEMNIOBOA 3hheKT
peakuun,  MOSb,  MOJIAPHbIA  00BEM,  pacTBOp,  3MEKTPONUTHI,
He3NeKTPONNTbI, 3MIEKTPONIUTUYECKAA Auccoumaums, peakumv WMOHHOIO
obMeHa, KaTa/im3atop, XMMUYEeCcKOe paBHOBecue, 0bpaTMMble U



HeobOpaTVMble peakuun, OKUCIUTENIbHO-BOCCTAHOBUTE/IbHbIE PeakLuu,
OKUCNUTENb,  BOCCTaHOBWUTENb,  OKWCMEHWE WU BOCCTAHOBJ/IEHWE,
annoTponusa, amhoTepHOCTb, XMMUYecKasd CBA3b (KOBasleHTHasd, MOHHas,
MeTa//IMYeckas), KpuUCTa/I/IMYecKas peLléTka, Kopposuvsa MeTasifos,
CMNaBbl, CKOPOCTb XWUMWYECKON peakuuu, npeaensHo AonycTumas
KOHUeHTpauma MNAK BeLLecTBa;

WNNOCTPUPOBATb  B3aMMOCBS3b  OCHOBHbIX XUMWYECKMX TMOHATUIA 1
MPUMEHATb 3TW NOHATUSA NPU ONUCAHUN BELLECTB M NX MPeBpaLLeHi;
MCMOMb30BaTb XMMWYECKYHD CUMBO/IMKY [/1  COCTaB/ieHUss  (hopMyn
BELLLECTB U YPaBHEHUIA XUMUYECKNX PeaKLniA;

OnpefensTb Ba/IeHTHOCTb U CTENEHb OKMUC/IEHNS XUMUYECKUX 3/1EMEHTOB B
COEAMHEHUAX Pa3/IMYHOro CocTaBa, MPUHAANEXHOCTb BELECTB K
OnpeaenéHHoOMyY Kfaccy COeAMHEHWA Mo popmynam, BUA XMMUYECKOM
CBA3M (KOB&/IeHTHas, WOHHas, MeTa/lInyeckas) B HeOpraHuWyecKmx
COeAMHEHUAX, 3apsAA MOHA MO XMMUYECKON (hopMyne, XapakTep cpefibl B
BOAHbIX pacTBopax HeopraHWYecKUX COeAUHEHWI, TUM KPUCTa/IMYECKON
PELUETKM KOHKPETHOIO BELLLECTBa;

pacKkpbiBaTb CcMbicn [lepuoguyeckoro 3akoHa [. WM. MeHpgeneesa W
[AEMOHCTPUPOBaTL €ro MOHUMaHWe: OMnuCbiBaTb U XapaKTepu3oBaTb
TabnnyHyto opmMy lleproanyecKoil CUCTEMbI XUMUYECKMX 3/IEMEHTOB:
pasnuyaTb MNOHATUS «rnaBHasd noarpynna (A-rpynna)» M «nobo4yHas
nogrpynna (b-rpynna)», Manble M 6o0nblIMe MNepuojbl, COOTHOCUTb
0603HaYeHNs, KOTOpble WMEKTCS B Mepuoamyveckon Tabnuue, cC
YMC/IOBbIMM  XapaKTepUCTUKaMW  CTPOEHUS  aTOMOB  XMMWYECKMX
a/leMeHTOB (cocTaB U 3apsaf A4pa, oOulee 4MC/IOo  3/1EKTPOHOB U
pacnpefeneHne uxX MO  3NEeKTPOHHLIM C/0sSIM), OOBACHATL  06LLME
3aKOHOMEPHOCTU B M3MEHEHWUWN CBOWCTB 3/1EMEHTOB M UX COEAMHEHWIA B
npefenax MasbiX NepyuoLoB W rNaBHbIX MOAFPYNM C YYETOM CTPOEHUSA UX
aTOMOB;

KnaccuguumpoBatb XMMUYECKNE 3M1EMEHTbI, HEOPraHNYeCcKMe BELLECTBA,
XUMUYeCKMe peakumm (Mo YmMciy n cocTaBy Y4vacTBYHOLMX B peakumu
BELLECTB, MO Tenj0BOMY 3(PMEKTY, MO U3MEHEHMIO CTEMEHEN OKUCIEHUS
XUMUYECKNX 3/1EMEHTOB);

XapaKTepu3oBaTb (OnucbiBaTb) 06LWMe K Creynipuyeckme XMMUYECKMe
CBOMCTBA MPOCTbIX W CNOXHbIX BeLEeCTB, MNOATBePXAas onmcaHue
NpyMepaMn  MOJNEKYNAPHBIX M NOHHBLIX YPaBHEHMI COOTBETCTBYHOLLMX
XUMUYECKNX peakLuii;

COCTaB/ATb YPaBHEHUSI  3MEKTPOMTUYECKOM  Auccoumaumm  KUCHOT,
LLLe/I0Yelt 1 CoMeit, NosHbIE U COKpaLlEHHbIE YPaBHEHUS peakUmMii MOHHOTO



O0bMeHa, YypaBHeHMs peakuuin, MOATBEPXKAAIOLWMX  CYLLECTBOBaHME
reHeTMYeCKOM CBA3M MeXAy BelecTBamm pas/inyHbIX K/1acCos;
packpbiBaTb CYLWJHOCTb  OKMC/IUTE/IbHO-BOCCTAHOBUTE/bHBLIX — peaKLmil
MOCPeLCTBOM COCTaB/IEHUSA 3MIEKTPOHHOI0 6anaHca 3TUX peakuuii;
MPOrHO3MpoBaTh CBOWCTBA BELLECTB B 3aBMCMMOCTW OT WX CTPOEHUS,
BO3MOXHOCTU MPOTEKAHUS XMMUYECKUX MPEeBPaLEHNA B Pas3IMYHbIX
YCNOBUSAX;

BbIYNCNATL  OTHOCUTENIbHYIO  MOMEKY/IAPHYIO U MOMAPHYKO  Macchbl
BELLEeCTB, MacCOBYK [O/Il0  XUMWUYECKOro 3femeHTa no qopmyne
COefIMHeHWs, MacCoBYHO [JONIO BelLeCTBa B PacTBOpPe, MPOBOAUTL PacHEThI
M0 YPaBHEHNIO XMMUYECKOIN peakuuu;

cobnogatb  npaBMna  MOSb30BaHNA ~ XUMWYECKOW  MOCYAON W
nabopatopHbiM 060pydoBaHVMEM, a TakXe npaBuia obpalleHus C
BewlecTBaMm B COOTBETCTBUM C  WHCTPYKUMSMMU MO  BbINOSIHEHNIO
NabopaTopHbIX XMMUYECKUX OMbITOB MO MOMYYEHUO W COBMpaHUIo
ra3oobpasHbIX BeLecTB (aMMUaka 1 yrieKncioro rasa);

MPOBOAWUTL  peakuun,  NOATBEPXKAAlOWMe  KayeCTBEHHbIA  COCTaB
pa3/IMyHbIX BELLECTB: pacro3HaBaTb OMbITHLIM MYTEM Xnopug-, 6pomua-,
nogna-, kapboHar-, ocar-, CuAMKaT-, Cynb®ar-, TMAPOKCUA-NOHDI,
KaTVOHbl aMMOHUSA U WMOHbI U3YYeHHbIX METa/INoB, NPUCYTCTBYIOLLME B
BOAHbIX PacTBOpax HeOpraHMYeCKnX BELLECTB;

MPYMEHATb OCHOBHbIE OMepaLun MbICIMTENIbHOW AeATeNIbHOCTU — aHan3
W CWHTE3, CpaBHeHWe, 0606LeHe, CUCTEMATU3aUMIO, BbISB/EHME
MPUYNHHO-CNEACTBEHHbIX CBA3EA — A/19 U3YYeHMsi CBOWCTB BELLECTB U
XUMUYECKNX peakLMil, eCTeCTBEeHHO-Hay4yHble METOAbl MO3HaHUS —
HabnogeHne, M3MepeHVe, MOAEeNMPOBaHNe, 3KCMepUMeEHT (peasibHblid U
MbIC/IEHHBIA).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u duekTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XnmMunsi — BaXkHas 061acTb
11 eCTeCTBO3HaHMWA U1 5 5 Bubnnoteka LLOK
' NPakTUYeCKON AeaTeNbHOCTH https://m.edso0.ru/7f41837c
yesioBeka
12 BellecTBa U XMMUYecKme 15 1 Bubnnoteka LLOK
' peakuum https://m.edsoo.ru/7f41837c
WToro no pasgeny 20
Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelEeCTB
91 Bosayx. Kucnopoa. MNoHATne 5 Bubnnoteka LLOK
' 06 oKkcuagax https://m.eds00.ru/7f41837¢c
99 Bopopog. NoHATre 0 KucnoTtax 8 1 Bubnnoteka LLOK
' 1 CONsix https://m.edso00.ru/7f41837¢c
53 Bopa. PactBopbl. MoHATKE 06 5 1 1 Bubnnoteka LLOK
' OCHOBaHUAX https://m.edso00.ru/7f41837c
OCHOBHbIe Knacchbl Bubnmoteka LLIOK
24 . 11 1 1
HeopraHnyecknx coeiHeHnmn https://m.edso0.ru/7f41837c
WToro no pasgeny 30

Pazpnen 3. llepnonnueckuii 3axkoH u [lepuoguyeckas cucrema xummuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pe€aKknuu



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

MeproanyecKunii 3aKoH U

31 Mepuogmyeckas cucrtema 7 Bubnmnoteka LLIOK
' XUMUYECKMX 3nemeHToB . U. https://m.edsoo.ru/7f41837c
MeHgeneesa. CTpoeHne aToma
XUMUNYecKas cBAsb.
3.2 OkucnutensHo- 8 bubmmoreka LIOK
' https://m.eds00.ru/7f41837¢c
BOCCTaHOBUTE/bHbIE peaKLun
Bubnmoteka LLIOK
viToro no pasaeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 bubmmoreka LIOK
P P https://m.edsoo.ru/7f41837c
OBLEE KOJIMYECTBO YACOB MO 68

NMPOIrPAMME



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

9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Konrtpoannbie | IIpakruuyeckue p
NIporpaMmmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3neu 1. BemecTBo U XuMH4yecKkmne peakiun
11 [MoBTOpEHVE W Yriy6/ieHne 3HaHWI 5 1 bubnnoreka LIOK
' OCHOBHbIX pa3fenos Kypca 8 Knacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIe 3aKOHOMEPHOCTU XMMNYECKUX 4 bubnnoreka LIOK
' peakuuii https://m.eds00.ru/7f41a636
13 ANeKTPONUTMYECKas auccounaums. 3 1 1 bnbnuoteka LLOK
' XUMUyeckune peakLmm B pacTBopax https://m.edso0.ru/7f41a636
MToro no pasgeny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
OO0LLas XxapakTepucTuKa XMMMYECKNX Bubnmoteka LIOK
2.1 4 1
anemeHToB VIIA-rpynnbl. ["aioreHsl https://m.edsoo.ru/7f41a636
O6Lan xapakTepmucTnKa XMMNYECKNX
2.2 eneunjeHTo;)VlA?r nnbl. Cepa u eé 6 bubnnoreka LIOK
' pynriel. ~-ep https://m.edso00.ru/7f41a636
COeANHEHMS
OObLuas xapakTepucTmka XMMUYECKNX
2.3 anemeHToB VA-rpynnbl. A30T, pocdop 1 nx 7 1 bubnmoreka LIOK
' ' ' https://m.edso00.ru/7f41a636
COeANHEHMS
OObLuas xapakTepucTuka XMMUYECKNX
24 anemeHTOB IVA-rpynnel. ¥Yrnepog v 8 1 2 bubmmoreka LIOK
' . pynnb!. PoA https://m.edso00.ru/7f41a636
KPEMHWIA U UX COeANHEHNA



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

WToro no pasgeny 25
Pa3nen 3. MeTajabl 4 HX COeAMHEHUS
o bubnunoteka LIOK
3.1 Obuyve ceomcTBa META/N08 4 https://m.edso00.ru/7f41a636
. bubnmoteka LIOK
3.2 BaxkHeunLne meTan/ibl 1 UX CoegUHEHNS 16 https://m.edsoo.ru/7f41a636
WToro no pasgeny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BellecTBa 1 matepuanbl B XXU3HM YenoBeka 3 bubnmoteka LIOK
' - P https://m.edso00.ru/7f41a636
WToro no pasgeny 3
Pe3epBHOe Bpems 3 bubnmoreka LIOK
P P https://m.edso0.ru/7f41a636
OBLLEE KOTMYECTBO YACOB MO NPOIrPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoxa Konrpoasnbie | IlpakTnyeckue
n/n Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl

1 MpegMeT XMMUK. Ponb XMMUU B YKU3HN 1 Bubnuoteka LIOK
yesioBeKa. Tena v BelllecTBa https://m.edsoo.ru/ff0d210c

2 [MoHATMe 0 MeTOAaX NO3HAHMA B XMW 1 bubnuoreka LIOK

& https://m.edsoo.ru/ff0d227e
MpakTnyeckas pabota Ne 1 «[Mpasvna

3 paboTbl B 1labopatopun 1 Npuémbl 1 bubnunoreka LIOK
obpatleHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
o0bopyaoBaHMeM»

4 UncTble Bellectsa 1 cmecu. Cnocoobsl 1 bubnunoteka LIOK
pasgeneHns cMecei https://m.edsoo.ru/ff0d26ca
MpakTnyeckas pabota No 2

5 «Ff)a3 eneHve CI\EIJECEI7I (Ha npumepe 1 bubnuoreka LIOK

A - P P https://m.edsoo.ru/ff0d28c8
OYMCTKM MOBAPEHHOM COMN)»
bubnunoteka LLOK
6 ATOMbI 1 MONEKY/bI 1
y https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKUe 3/1eMeHTbl. 3HaKu 1 Bubnuoteka LIOK
(CMMBO/IbI) XMMWUYECKMX 3/IEMEHTOB https://m.edsoo.ru/ffod2be8

8 [MpocCThle 1 CNoXHbIe BeLLeCcTBa 1 bubnuoreka LIOK

P W https://m.edsoo.ru/ff0d2a6c
bnénmotek K
9 ATOMHO-MO/IEKY/IAPHOE YYeHne 1 onmoreia LIO

https://m.edsoo.ru/ff0d2d50



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

3aKOH NOCTOAHCTBA COCTaBa BeLLEeCTB.

bnbnmoteka LIOK

10 XMMIeCKas (hopuy”a. BaneHTHOCTb https://m.edsoo.ru/ff0d2eae
aTOMOB XMMWYECKUX 3/IEMEHTOB
OTHOCUKTENbHAA aTOMHasa Macca. bubnunoteka LIOK
11
OTHocuTeNbHaA MONeKyNsapHas macca https://m.edsoo.ru/ff0d323c
12 MaccoBas [019 XUMUYECKOro Bbubnuoteka LIOK
3/1IeMeHTa B COeIMHEHNN https://m.edsoo.ru/ff0d350c
13 KonnuecTso BeLlecTsa. Morb. Bubnuoteka LIOK
MonspHasa macca https://m.edsoo.ru/ff0d5230
14 dusnyeckne N XMMUYECKNe ABNEHNS. Bubnuoteka LIOK
XUMUYecKas peakums https://m.edsoo.ru/ff0d37fa
15 [Mpu3HaKkn 1 ycnoBmna NpoTeKaHns bubnnoreka LIOK
XUMUYECKUX peakLnin https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHMs MacChl BeLLECTB. bubnunoteka LIOK
X1Mnyeckune ypaBHeHus https://m.edso0.ru/ff0d3b88
BbluncneHms KonmyecTsa, Macchl
17 BELLECTBA NO YPaBHEHUAM XUMUYECKUX bubnuoreka LIOK
» o yp https://m.edso0.ru/ff0d5708
peakuui
Knaccugukaums XMMUYeCKnX peakLuia
18 (coe I/IHq:}HVIFIUl a3/0XeHuns P bubnuoreka LIOK
A P ! https://m.edsoo.ru/ff0d334
3ameLLeHuns, 06MeHa)
M. B. JTOoMOHOCOB — YY&HbIiA-
19 3HUmKnoneauct. O606LLeHME 1 bubnmoteka LIOK
' . https://m.edsoo.ru/ff0d40c4
cucTemartmsauma sHaHUi
20 KoHTponbHas paboTa Nel no Teme Bubnuoteka LIOK
«BeLlecTsa N XMMUYECKME peakLnmns» https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmeck rasos. CocTas Bubnnoteka LIOK



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

BO3Ayxa. Kncnopog — anemeHT u
npocToe BellecTBo. O30H

https://m.edsoo.ru/ff0d448e

Pur3nYecKne N XMMUYECKME CBOMCTBA

bnbnmoteka LIOK

22 KU KLUMW OKUCNEHNA
CrOPOAR (peakuyy okncneHus, https://m.edsoo.ru/ff0d4614
ropeHue). MNMoHaTHe 06 oKcmAaax
Cnocobbl nosiydeHUs Kucnoposa B
23 nabopato I/II/Iﬁ n OMblmnerHcﬁ:Tm bubnmoreka LIOK
paTop P ' https://m.edsoo.ru/ff0d497a
[MpumeHeHe Knucnopoaa
TennoBoi athheKT XMMUYECKOM
24 peakL M, NOHATUE O Bubnuoteka LIOK
TEPMOXMMNYECKOM YpPaBHEHWU, IK30- U https://m.edsoo.ru/ff0d4790
3HOO0TEPMUYECKMX PeaKLMAX
Tonnueo (HegTb, Yronb N MeTaH).
25 3ar FI3HeI-fI/qu;03 g a, Crnocoobl )ero bubnuoreka LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
npeaoTBpaLLeHms
MpakTunyeckas pabota Ne 3 o Teme
26 «I‘Ipon YyeHue v Eo6|/| aHue Kucnopoga bubnnoreka LIOK
y . P poaa, https://m.edsoo.ru/ff0d4ae2
N3y4YeHne ero CBOUCTB»
97 Bogopog — anemeHT 1 nNpocToe Bbubnuoteka LIOK
BeLLleCcTBO. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4ddo
)8 dur3nyecKne N XMMUYECKMe CBOMCTBA bnbnmoteka LIOK
Bogopoaa. NpumeHeHve Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [MoHATME 0 K1CoTax U Conax bubnmoteka LIOK
https://m.edsoo.ru/ff0d50d2
30 Cnocobbl NonyyeHns Boaopoaa B Bubnuoteka LIOK
nabopatopum https://m.edsoo.ru/ff0d4dd0
31 MpakTnyeckas pabota Ne 4 no Teme bubnunoteka LIOK

«[lony4yeHne 1 cobmnpaHme BoLOPOAA,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

n3yyeHune ero CBOWCTB»

MonspHbIin 06BbEM rasoB. 3aKoH

bubnunoteka LIOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
BbluncneHns o6bEma, KonnyecTsa

33 BelLlecTBa rasa no ero M3BeCcTHOM bubmmoreka LIOK

. ) y https://m.edsoo.ru/ff0d55a0
KO/IMYECTBY BeLLecTBa U 06bEMY
BbluncneHns 06bEMOB rasos o

34 aBHEHWIO peakL MM Ha OCHOBE 3aKOHa bubnuoreka LIOK
yp . peard . https://m.edsoo.ru/ff0d5708
00BbEMHbIX OTHOLLUEHWIA ra3os

35 dur3nyecKne N XMMUYECKMe CBOMCTBA Bubnuoteka LIOK
BOAbI https://m.edsoo.ru/ff0d587a
CocTaB 0CHOBaHMiA. MoHATKE 06 bnbnuoteka LLOK

36
NHAUKaTopax https://m.edsoo.ru/ff0d59e2
Bofa Kak pactBopuTe/ib. HacbILLeHHbIe

37 n H.quaCbI pEHHbIE acTBOpbI Mu;ccosaﬂ bubnmoreka LIOK

" P Pl https://m.edsoo.ru/ff0d5b40
[l0NA BeLecTsa B pacTBope
MpakTunyeckas pabota Ne 5 o Teme

38 «[1pnroToBieHNe pacTBOPOB C Bubnnoteka LLOK
onpeaenéHHoOM MaccoBOW Aonein https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BELLLeCTBa»

39 KoHTponbHas pabota Ne2 no teme Bbubnmoteka LIOK
«Kucnopopg. Bogopog. Boga» https://m.edsoo.ru/ff0d6342
Okcuabl: cocTas, Knaccugukaums, Bubnuoteka LIOK

40
HOMeHKNnaTypa https://m.edsoo.ru/ff0d664e
MonyyeHne N XMMUYECKMe CBONCTBA

bubnunoteka LLOK
41 KUC/IOTHbIX, OCHOBHbIX Y aMPOTEPHbIX

OKCU/0B

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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OcHoBaHuSA: cOoCTasB, K}'IaCCVIqI)I/I Kaun4,

bnbnmoteka LIOK

42
HOMeHKNnaTypa https://m.edsoo.ru/ff0d67ca
43 MonyyeHne N XMMUYECKME CBOCTBA bubnunoteka LIOK
OCHOBaHWI https://m.edsoo.ru/ff0d67ca
44 Kuncnotbl: coctas, Knaccugukaums, Bbubnuoteka LIOK
HOMEHKnaTypa https://m.edsoo.ru/ffOdfee2
45 [MonyyeHne N XMMUYECKME CBONCTBA Bubnuoteka LIOK
Kncnot https://m.edsoo.ru/ff0dfee2
Conu (cpefHue): HOMeHKNATypa,
46 cnocoéb? nﬁtl')n ‘-I)eHI/Iﬂ XI/IMI/ILIZ(F:)KI/IE bubnmoreka LIOK
. y ’ https://m.eds00.ru/00ad9474
CBOWCTBA
MpakTunyeckas pabota Ne 6. PelueHue
47 3KCNepuMeHTa/IbHbIX 334ay No TeMe bubnunoreka LIOK
«OCHOBHbIe K/1acCbl HEOPraHNYeCKNX https://m.edsoo.ru/00ad9b7c
COEANHEHNIN»
48 ["eHeTnYecKada CBA3b MeXAY Kiaccamu bubnunoteka LIOK
HeopraHM4yecKnx coeiHeHNIA https://m.edsoo.ru/00ad9a50
o bubnunoteka LIOK
49 O606LLeHME 1 cucTeMaTU3aLmMs 3HaHNI
W 4 https://m.edsoo.ru/00ad9ch2
KoHTponbHas paboTa Ne3 no Teme
50 "OCHOBHbIE KNnaccbl HeOpraHNn4eckmnx bubnmoreka LIOK
. P https://m.edsoo0.ru/00ad9ela
COeAMNHEHNI
[MepBble MNONbITKM Knaccugpukaunm
51 xmnavlqecwlx 3/1EMEHTOB ﬁom#me 0 bubnmoreka LIOK
) https://m.edsoo.ru/00ad9ffa
rpynnax CXoA4HbIX 3/1EMEHTOB
Mepnoanyecknii 3aKoH 1
PHOA bnbnuoteka LIOK
52 Mepuognyeckas cucteMa XMMUYECKUX

anemeHToB [. . MeHaeneesa

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



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

bubnunoteka LIOK

53 Mepuoppl, rpynnbl, NOArPYNMbI
PUOABL, TRY Arpy https://m.edsoo.ru/00ada52c
54 CTtpoeHne aTomoB. CoCTaB aTOMHbIX Bubnuoteka LIOK
agep. Nsotonel https://m.edsoo.ru/00ada342
CTpOeHUe 3/1EKTPOHHbIX 060/104eK
. bnbnmoteka LIOK
55 aTOMOB 3/1eMeHTOB [epuognyeckon
https://m.edsoo.ru/00ada6bc
cuctembl [. . MeHpeneesa
XapakTepucTnKa XMMN4YeCKoro
56 3/1eMeHTa Mo ero NoM0XKeHUIO B bnbnuoteka LLOK
Mepuoanyeckoit cucteme . . https://m.edsoo.ru/00ada824
MeHzeneesa
3HayeHue MepnoanyecKoro 3akoHa ans
57 pasBuUTUA HayKu 1 npakTuku. 4. U. bubnnoreka LIOK
MeHzeneeB — YYéHbIiA, negaror v https://m.edsoo.ru/00ada96e
rpaXkaaHuH
Pe3epBHbI ypoK. O606LeHrE 1
58 CI/ICTEMaTI/BZpVIFI 3HaHVIII/;IU' / bubnmoreka LIOK
. 4 https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepoyHas pabota
59 VoHHaa XxMMnyeckas cBAsb Bubnmoreka LIOK
https://m.edsoo.ru/00adac34
50 DNeKTpPooTpULAaTe/IbHOCTL aTOMOB bubnunoteka LIOK
XUMUYECKNX 3/1EMEHTOB https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonsapHas XMMmMyeckas bubnunoteka LIOK
CBA3b https://m.edsoo.ru/00adaab8
bnbnuoteka LIOK
62 CTeneHb OKUCNEeHNS
https://m.edsoo.ru/00adae28
63 OKMcNnUTENbHO-BOCCTAaHOBUTE/IbHbIE bnbnuoteka LIOK

peakLum

https://m.edsoo.ru/00adb076
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bubnunoteka LIOK

64 OKuncnuTenu n BOCCTaHOBUTENN 1 https://m.edsoo.ru/00adb076
KoHTponbHas paboTa No4 no Teme
65 «CTpoeHme aToMa. XMMUYEeCKas CBA3b» 1 bubmmoreka LIOK
. ' https://m.edso0.ru/00adb486
/ Bcepoccuiickas MpoBepoYHas paboTa
66 KoBanieHTHas nonsapHasa XMMmnyeckas 1 bubnunoteka LIOK
CBA3b https://m.edsoo.ru/00adaab8
Pe3epBHbIil ypoK. O606LLeHE 1
P P EU' bnbnuoteka LLOK
67 cucTeMaTtmsauuns 3HaH1n No Teme 1
https://m.edso0.ru/00ad9ch?2
«CTpoeHmne atoma. XrMmyeckas CBA3b»
Pe3epBHbIil ypoK. O606LLeHE 1 bubnnoteka LIOK
68 o 1
cucTemaTm3alma sHaHnn https://m.edsoo.ru/ff0d61c6
OBLWEE KOMMYECTBO YACOB INO 68

NMPOIrPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasbnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
MepnoanyecKnii 3aKoH.

1 Neprogunyeckasa cuctema 1 Bubnuoteka LIOK
XUMUYECKMX 3nemeHToB . U. https://m.edsoo.ru/00adb59
MeHpaeneesa
3aKOHOMEPHOCTU B U3MEHEHUN

2 CBOICTB xammqecmx 3/1EMEHTOB 1 bubmuoreka LIOK

) https://m.edsoo.ru/00adb6b6
nepBbIX TPEX NEpoa0B

3 Knaccuurkaums n HomeHKnaTypa 1 Bbubnuoteka LIOK
HeopraHNYeCcKnx BELLECTB https://m.edsoo.ru/00adb7e2

4 Brabl XUMUYECKOIA CBA3N U TUMbI 1 bubnunoteka LIOK
KPUCTaN/IMYECKUX PELLETOK https://m.edsoo.ru/00adbac6
KoHTponbHas pabota Nel no teme

5 «[oBTOPEHME N YrNy6neHne 3HaHUI 1 1
OCHOBHbIX pas3fenos Kypca 8 Knacca»

5 Knaccugumkanms XmmMmyeckmx 1 Bbubnmoteka LIOK
peakL1in Mo pasInyHbIM MPU3HaKam https://m.edsoo.ru/00adbcb0
IMOHATME O CKOPOCTU XMMUYECKOI

7 peakuun. NoHATNE O TOMOTeHHbIX U 1 bubnmoreka LIOK

' https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakumnsax
[MoHATME O XMMNYECKOM PaBHOBECUN.
P bubnunoteka LLOK
8 dakTopbl, BANAKOLLME HA CKOPOCTb 1

XVMMNYECKOM peakunn 1 NooXKeEHNE

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

OKuncnnTenbHO-BOCCTaHOBUTE/IbHbIE

bubnunoteka LIOK

o peakumn https://m.edsoo.ru/00adcade
Teopus 3N1eKTPONNTUYECKOIA
10 anccoymaummn. CunbHble 1 cnabble bubmmoreka LIOK
' https://m.edsoo.ru/00adcd68
3MIEKTPONUTBI
11 MoHHble ypaBHEeHUS peakUunia Bubnnarexa LIOK
yp peaky https://m.edsoo.ru/00add448
XMMUYeCcKne cBOIMCTBa KMCNOT U
12 OCHOBaHW B CBETE NPeACTaBNEHNN Bubnnarexa LIOK
pu'q https://m.edsoo.ru/00add5d8
06 3NeKTPOIMTUYECKON AnccoLmaunm
XMMUYecKne cBOICTBA COMEN B CBETE
13 npeacTasneHNn 06 Bubnnarexa LIOK
PeA o https://m.edsoo.ru/00add8b2
3MIEKTPONNTMYECKOI Amccoumanmm
14 IMoHsATME O TMAPONN3E CONEN Bubnnotexa LIOK
Ap https://m.edsoo.ru/00add9d4
15 0606LLEHME 1 crcTEMATM3ALMSA bubnunoteka LIOK
3HaHWU https://m.edsoo.ru/00addd12
MpakTnyeckas padota Ne 1.
16 «FE)eLIJEHI/Ie 3Kcr|F()e VMEHTa/IbHbIX Bubmmotexa LIOK
P https://m.edsoo.ru/00addbfa
3aau»
KoHTponbHas pabota Ne2 no teme
17 «INEKTPOAUTMUYECKaa anuccoumaumns Bubnmoteka LIOK
P A HiaunA. https://m.edsoo.ru/00addecO
XUMUNYECKMNe peakummn B pacTBopax»
O6Lan xapaKTepuCTUKa rasioreHos.
18 XnMn4yecKune CBOMCTBA Ha npumMepe Bubmmotexa LIOK
P P https://m.edsoo.ru/00addfe2
xnopa
19 Xnoposogopod. ConsHasa K1cnoTa, bubnunoteka LLOK
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XMMUYECKMNE CBOICTBA, MnoJiydyeHune,
NPUMEHEHNE

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

MpakTnyeckas pabota Ne 2 no Teme

bnbnmoteka LIOK

2 MonyyeHu SHOW KUCNOTb!
0 «1 10NyHe _? conu 0 cnotel, https://m.edso00.ru/00ade348
N3yyeHvie eé CBONCTB»
BbluncneHua no ypasHeHUAM
21 XNUMUYECKUX eazpw?l €C/In OUH 13 bubnmoteka LIOK
pearunn, A https://m.eds00.ru/00ade488
peareHTOB AjaH B U30bITKe
27 O6Lan xapaKTepucTUKa 3/1eEMEHTOB Bubnuoteka LIOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
ANNOTPOMHbIE MOAN(NKALMN CEpPbI.
93 HaxoxaeHune cepbl 1 €€ CoeaUHEHNIA Bubnuoteka LIOK
B Npupoge. XMMmUYecKune CBONCTBa https://m.edsoo.ru/00ade64a
cepol
24 CepoBogopos, CTPOoeHMe, Bbubnuoteka LIOK
(hn3nYecKme N XMMMYeCKmne CBOMCTBA https://m.edsoo.ru/00ade802
Okcnabl cepbl. CepHasa KMCNoTa,
25 (hn3nYecKme N XMMMYeCcKne CBOMCTBA bubnmoreka LIOK
’ https://m.edsoo.ru/00adea28
npuMeHeHve
XUMUNYECKMe peakLuu, nexxatue B
OCHOBE MPOMBILLIEHHOr 0 crocoba
26 NOMyYeHNsi CEPHON KUCNOTI. Bubnuoteka LIOK
XMMUYeCKoe 3arpsasHeHne https://m.edsoo.ru/00adec8a
OKpY>KatoLLel cpefbl COeAMHEHNSMM
cepol
97 BbluvcneHne maccoBo 1011 BbIX0Aa Bubnuoteka LIOK
npoAyKTa peakumm https://m.edsoo.ru/00adec8a
28 O6wan xapaKTepUCTUKa 3/1EMEHTOB bubnunoteka LLOK
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VA-rpynnbl. A30T, pacrnpocTpaHeHue
B MpUpoAe, PU3nyeckme u
XUMWYeECKMe CBOMCTBA

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

AMMUaK, ero gusnyeckre

bnbnmoteka LIOK

29 XMUMUYeCKne CBOWCTBA, MONyYeHne 1 httos://m.edsoo.ru/00adf004
npumeHeHve
MpakTnyeckas padbota Ne 3 no Teme

30 «[TonyyeHne aMMmaKa, n3yyeHue ero bubnmoteka LIOK

o ’ https://m.edso0.ru/00adf180
CBOWCTB»

31 A30THasa K1CNoTa, eé usnyeckmne n Bubnuoteka LIOK
XVMUYECKMNe CBOMCTBA https://m.edso0.ru/00adf306
cnonb3oBaHve HATPATOB U COMeEN
aMMOHMA B Ka4eCTBe MUHepasIbHbIX

32 06peHuiA. Xummnyeckoe i bubnuoreka LIOK
yAoop ' o https://m.edsoo.ru/00adf518
3arps3HeHNe OKPYXKatoLLein cpelbl
COeAMHEHMAMM a30Ta
®ocdop. Okeung ocdopa (V) n

33 opocc(if)o IOHaﬂ KMCAﬂ(j))Ta Ot)q)|/|{|)3.|/|(L|e3:|<|/|e 7 bubnuoreka LIOK

P . https://m.edsoo.ru/00adf68a
XNUMUYeCKme CBOMCTBA, MOSTyYeHune
Vcnonb3oBaHve docdartos B

34 KayecTBe MUHepasibHbIX YA06peHWA. Bubnuoteka LIOK
3arpsisHeHne NpPUPOAHON cpefbl https://m.edsoo.ru/00adfc20
(hocthaTamu
Yrnepog, pacnpocTpaHeHue B

35 npu E g qpammzec:l)/le N XUMUYeCKme bubnnoreka LIOK

PPOAS, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Okecunppl yrnepoga, ux usnyeckune u Bbubnuoteka LIOK

XVMUYECKMNe CBONCTBA.

https://m.edsoo.ru/00adfebe
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SKO/0rMyeckme npo6iemsl,
CBsi3aHHble ¢ okcuaom yrnepoga (1V)

bnbnmoteka LIOK

37 YronbHasa K1cnota v eé conu
https://m.edso0.ru/00ae006c
MpakTnyeckas pabota Ne 4 no Teme

38 "[Mony4eHne yrneKncnoro rasa. bubnunoteka LIOK
KauecTBeHHas peakuus Ha kapboHar- https://m.edsoo.ru/00ae027e
NoH"

MepBOHaYa/IbHbIE NOHATUSA 06
39 OpraHMYyecKnx BeLLEeCcTBax Kak o Bubnmoteka LIOK
https://m.edsoo.ru/00ae054e
COefMHEHNAX yrnepoaa
40 KpemHuiA 1 ero coegnHeHUs bubnmotexa LIOK
https://m.edsoo.ru/00ae080a
MpakTnyeckas padota Ne 5. PelueHne

41 3KCMNeprMeHTa/IbHbIX 33434 Mo Teme Bubnuoteka LIOK
«BaXHenLmne HemeTan/bl U UX https://m.edso0.ru/00ae0bf2
COELJMHEHUS»

KoHTponbHas pabota Ne3 no teme
42 «BaxXHenLne HemeTan/ bl N UX bubnmoreka LIOK
https://m.edso0.ru/00ae0e18
COELIMHEHUS»
OObLuas XxapakTepucTmka XMMUYECKNX
3/1EMEHTOB — MeTa/1/10B.

43 MeTannunyeckas cBasb 1 Bubnuoteka LIOK
MeTaINYecKasa KpucTananyeckas https://m.edsoo.ru/00ae103e
peLléTka. Pr3nyeckre CBOMCTBA
MeTa/1/10B

44 XUMUYECKMe CBONCTBA METa//IOB. Bbubnuoteka LIOK

SNeKTPOXUMMYECKNIA psg

https://m.edso0.ru/00ael1156
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H&ﬂpﬂ)KBHVIVI MEeTas1/10B

O6Lwme crnocobbl NoNyYeHNs
meTannoB. Cnnasbl. BbluncneHms no

bnbnmoteka LIOK

45 YPABHEHAM XNMAHECKIX peakuit, https://m.edso0.ru/00ae1156
€C/IN OAWH 13 PeareHToB COAEPXUT
npumecu
46 MoHATNE 0 KOpPO3NKN MeTaNIoB bubnmoteka LIOK
PP https://m.edso0.ru/00ae1278
bubnunoteka LLOK
47 €/104YHble MeTa/bl
t https://m.edsoo.ru/00ae14b2
48 OKcnabl U TMAPOKCUALI HATPUA U Bubnuoteka LIOK
Kanums https://m.edsoo.ru/00ae14b2
49 LLleno4Ho3eMenbHbIE METANNbI — bubnnoreka LIOK
Ka/ibLMin 1 MarHui https://m.edsoo.ru/00ae15e8
50 BaxkHeiLLne coeJMHEHNS KanbLus Bubnmoreka LIOK
A . https://m.edso0.ru/00ae15e8
51 O606L1eHKEe 1 cucTemaTu3aums
3HaHUN
YKECTKOCTb BOAbI 1 CrOCoObI eé bubnunoteka LIOK
52
yCTpaHeHNs https://m.edso0.ru/00ae1886
MpakTnyeckas pabota Ne 6 no Teme
53 "YXECTKOCTb BOAbI U METO/bI eé bubnmoreka LIOK
N https://m.edsoo.ru/00aelae8
yCTpaHeHus
. bnbnuoteka LIOK
4 MUHUI
5 Ao https://m.edso0.ru/00aelc64
55 AMDOTepHbIe CBOICTBa OKCMAa 1 bubnmoteka LLOK

ruapokcuaa

https://m.edsoo.ru/00aelc64
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bubnunoteka LIOK

> Heneso https://m.edso00.ru/00ae1d86
57 Okcnabl, TMAPOKCUALI U CONU XKenesa Bubnuoteka LIOK
(1) nxenesa (1) https://m.edsoo.ru/00ae35e6
58 O6o6u:|,eHV|e N cucTemaTmsaums
3HaHUN
MpakTnyeckas pabota Ne 7. PelueHne
3KCMepUMeHTa/IbHbIX 334a4 No Teme bnbnuoteka LLOK
59 o
«BakHenLwne MeTansbl U UX https://m.edsoo.ru/00ae3de8
COeANHEHUA»
BbluncneHns no ypaBHeHUAM
XUMUYECKNX peakLMii, eCin OAWH 13
50 peareHToB AjaH B U30bITKe UK bubnnoreka LIOK
COEPXUT npumecn. BbluncneHusa https://m.edso00.ru/00ae1750
MaccOBOW [l0/11 BbIX0a NPoAyKTa
peakuun
61 0606U;LEHME 1 cucTemaTmsaums
3HaHUN
KoHTponbHas pabota Ne4 ro teme
62 «BakHenLwne MeTansbl U NX
COeANHEHUA»
63 BelecTtsa 1 matepuasbl B bubnunoteka LIOK
MOBCEAHEBHOW XWM3HW YeNOoBeKa https://m.edso00.ru/00ae3f50
64 XMMUYECKOe 3arpsasHeHne Bubnuoteka LIOK
OKpYy>XKatoLLel cpefbl https://m.eds00.ru/00ae4270
65 Po/lb XMMuK B peLleHnn Bbubnuoteka LIOK
9KOJIOTMYECKMX NMPO6/iem https://m.edsoo.ru/00ae4270
66 Pe3epBHbIii ypoK. O606LLeHNE 1 bubnunoteka LLOK
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cncrematmnsaynd 3HaHWI

https://m.edsoo.ru/00ae0d0a

Pe3epBHbIil ypoK. O606LeHMe 1

bubnunoteka LIOK

67 cucTemaTuaums 3HaHWiA 1 https://m.edsoo.ru/00adb33c
68 Pe3epBHbIil ypoK. O606LLeHME 1 1 Bubnuoteka LIOK
cucTemaTuaums 3HaHWiA https://m.edsoo.ru/00ad9cb?2
OBLULEE KOJTMYECTBO YACOB MO 68

NMPOIrPAMME
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METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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