MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHHCTEpPCTBO 00PAa30BAHUS U HAYKH AJITACKOI0 Kpasi
KomuTeT 1o 00pa3oBanmio u aejaaM MOJIOAEKU

AavuHucTpannu JIOKTeBCKOro paiioHa AJITaicKoro Kpas

MKOY '"T'eopruesckas COLI"

COIrNMACOBAHO MPUHATO YTBEP)XAEHO
pykosoantens LLIMO Ha negarornyeckom . 0. anpeKTopa LLKO/bI
EHL, COBETE LLKO/IbI

BonowwnHa C. H. CasyLUK/Ha M. B.
MpoTokon Nel MpoTokon Ne8
OT «28» aBryct 2023r. oT «31» asryct 2023r. Mpunka3Ne37/5

oT «31» aBryct 2023rT.

BonowwHa CeetnaHa

BO”OLU NHa HuKonaesHa Ca ByLLI KWHa CaBywkm1Ha Mapus

C cn=BonowwHa CBeTnaHa BnagumuposHa

BeTﬂ a H a HukonaeeHa, o=MKQOY cn=CaBywkKunHa Mapusa

"l'eopruesckan COLL", Ma p nA ?;e?;r':g?::ﬂat%:ml(oy
OU=PYKOBOANTENb )

Hunkonaes cuspyron Bnaanmmpo oucs oo

il= il=geOrgschool@yan

email=geOrgschool@ya emali=ge

Ha ndex.ru, c=RU BHa dex.ru, c=RU

PABOYASI ITTIPOTPAMMA
(ID 1276460)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

Ans obydaroLumxcs 8 — 9 knaccos

c.T'eorneBka 2023



MNOACHUTEJIBHASA 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 (hefepasibHOM paboyeli nNporpambl
BOCNUTAHNA M C YY4ETOM KOHLIENUUW npenojasaHns y4ebHoro npeaMeTa « Xumms»
B 06pa3oBaTe/bHbIX OpraHm3aumsax Poccuiickoin ®egepaumm.

MporpaMma MO XMMUW AT MpefcTaBneHne O Lensx, OOLLein cTpaterum
006yYeHMs, BOCMUTAHUS W pPasBUTUSA O00Yy4arOLLMXCA CpefacTBaMu  y4ebHOro
npegmeTa,  yCTaHaBNMBaeT  06si3aTeNlbHOe  NPeAMETHOE  COAEpXKaHwue,
npegycmaTpmBaeT pacrnpefenieHne ero Mo Knaccam W CTPYKTYpUpoBaHWe Mo
pasgenaM M TemaMm nporpaMMbl MO XUMWUW, OMpPeaensieT KONMYeCTBEHHblE U
KaYeCTBEHHbIE XapaKTepPUCTUKN COAEPXKaHWS, PEKOMEH/IYEMYIO
NoCnefoBaTeNlbHOCTb  U3YYEHUS  XUMUM  C  YYETOM  MEXMPEAMETHbIX U
BHYTPUNPEeAMETHbIX  CBA3EW, JIOTMKM  y4eBHOro  npouecca, BO3PaCTHbIX
0CO6GEHHOCTE  0Oy4aloLMXcs, OornpegensieT  BO3MOXHOCTW  npeameta  Ans
peanu3aumm TpeboBaHWI K pe3ynbTaTaM OCBOEHMSI OCHOBHOW 06pa3oBaTe/lbHOM
NMporpamMmmbl Ha YpOBHE OCHOBHOIO 06LLEr0 06pa3oBaHUst, a TakXKe TpeboBaHMI K
pesynbTaTtam 06y4eHNs XMW Ha YPOBHE LieNel N3yyveHns npeameTa 1 OCHOBHbIX
BUOB Y4eOHO-M03HaBaTe/lbHON [esATeNlbHOCTM 06yyvatoLwerocd no OCBOEHUIO
y4ebHOro cogepxkaHus.

3HaHMe XUMWUWU CNYXXUT OCHOBOW A/ (POPMUPOBAHUS  MUPOBO33PEHNS
06yyaloLlerocsi, ero npefacTaB/ieHnin 0 maTepyasbHOM eAMHCTBE MUPa, BaXKHYHO
ponb WUrparnT QOopMMpYeEMble XUMWEN NpeAcTaBNeHUs O B3aMMOMNPEBPaLLEeHMsX
3HEPruM 1 06 3BOMKOLMUN BELLECTB B MPUPOLE, O MYTAX PeLleHns rnobasbHbIX
Npo6neM YCTOMYMBOrO PasBUTUS YeNIOBEYECTBA — CbIPbEBON, 3HEPreTUYECKOMN,
MWLLIEBON N 3KOMTOTMYECKOI 6e30MacHOCTW, NPO6/IEM 3[paBOOXPaHEHUS.

3yueHne Xxumnu:

CMOCOOCTBYET  peanm3aumMyM  BO3MOXHOCTE A1 caMOpasBUTMS
(hopmMMpoBaHMA KyNbTYpbl IMYHOCTU, €& 06LLei N PYHKLMOHA/IbHON FpaMOTHOCTU;

BHOCWUT BK/af B (DOPMUPOBaHME MbILLIEHNS U TBOPYECKUX CMOCOBHOCTEN
00yyaloLMXCs, HaBblKOB WX CAMOCTOATE/IbHOW  Y4YeBHON  [esTenbHOCTH,
9KCMEPUMEHTA/IbHbIX W  UCCNeA0BaTENbCKUX YMEHWUIA, HEoOXOAUMbIX KakK B
MOBCEAHEBHOM XXM3HK, TaK 1 B NPOMECCUOHANbHON AeATeNIbHOCTH;

3HAKOMUT CO CneuntuKon HayyHOro MblWIeHNs, 3aKnafblBaeT OCHOBbI
LIeNOCTHOTO B3rNs4a Ha eJMHCTBO NPUPOAbI 1 YeN0BEKa, ABMSETCH OTBETCTBEHHbIM
3TanoM B POPMMPOBAHMMN €CTECTBEHHO--HAYYHOW rPaMOTHOCTMN 00YyYarOLLIMXCS;



Cnoco6CTBYeT (POPMMPOBAHUIO LIEHHOCTHOIO OTHOLUEHWUA K eCTEeCTBEHHO-
-Hay4YHbIM 3HaHUAM, K NMPUPOJE, K YeNTOBEKY, BHOCUT CBOM BK/aZ B 3KO/IOrMYeCKOoe
0bpa3oBaHMe 00y4atoLLIMXCS.

[aHHble HanpaBneHWs B 06YYeHUU XMMUM 06ecrnevmBaroTCca CrneuuguKon
CofepKaHna  yyebHOro npeameTa, KOTOPbIA  ABMSETCA  Mefarornyecku
aflanTUpPOBaHHbIM OTpaXXeHeM 6a30BOI HAYKN XMMUKN Ha OnpeaenéHHOM aTare eé
pasBuUTUS.

Kypc XMmun Ha ypoBHEe OCHOBHOI0 06Lero o6pasoBaHus OPUEHTUPOBAH Ha
OCBOEHME O00Yy4aroLMMMUCA CUCTEMbI NEPBOHAYIbHBLIX MOHATUIA XMMWUW, OCHOB
HEOPraHMYecKOM XMMUU U HEKOTOPbIX OTAENIbHbIX  3HAYUMbIX  MOHATUI
OpPraHMYecKon XMmMuu.,

CTpyKTypa cofepXxaHusi nporpaMMbl Mo XUMWUKA CHOPMUPOBaHa Ha OCHOBE
CUCTEMHOIO nogxofa K eé maydeHuto. CofepxkaHve CKadblBaeTcst U3 CUCTEMbI
MOHATUIA O XMMMUYECKOM 3/1IEMEHTE U BELLECTBE U CUCTEMbI MOHATUIA O XUMUYECKOM
peakymn. O6e 3T CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO  MPUHUMNY
nocnefoBaTe/lbHOro pasBUTUA 3HaHMIN Ha OCHOBE TEOPETUYECKMX MpPefCTaB/eHN
Pa3HOro YpoBHS:

— aTOMHO--MOJIEKY/IAPHOI0 YYeHMs KaK OCHOBbI BCEr0 eCTECTBO3HaHWS;

— [lepnogunyeckoro 3akoHa . 1. MeHzeneeBa Kak OCHOBHOIO 3aKOHa XMMUW;

— YYeHMUS 0 CTPOEHMM aToMa U XMMMUYECKOIN CBA3M;

— MpeAcTaBNeHUn 06 3MEKTPONUTMYECKOM AMccoumaumn  BELLECTB B
pacTBopax.

TeopeTnyeckne 3HaHMA pPaccMaTpuBarOTCA Ha OCHOBE  3MMUPUYECKMN
MOJTy4eHHbIX N OCMbIC/IEHHBIX (DAKTOB, Pa3BMBatOTCS NOCNeA0BATENbHO OT O4HOr0
YPOBHA K [ApYromy, BbIMOMHAS (DYHKUMU OOBACHEHWS W MPOrHO3MpPOBaHWS
CBOWCTB, CTPOEHNS U BO3MOXHOCTEN MPAKTUYECKOro MPUMEHEHUA W MOMYYEHUS
N3y4yaeMblX BELLECTB.

OcBoeHVe nporpaMmbl MO XMMWM  CMOCOGCTBYET  (POPMUPOBAHUIO
NpeacTaBNeHNs 0 XMMUYECKON COCTaB/ISAIOLLEN HAYYHON KapTWHbI MMpa B NIOTUKE
eé CUCTEMHOW NpPWPOAb!, LEHHOCTHOrO OTHOLUEHWA K Hay4YHOMY 3HAHWUIO W
mMeToJaM MNO3HaHMSA B HayKke. M3yyeHue XMMUU MPOUCXOAUT C MPUBMIEYEHMEM
3HaHWA M3 paHee W3YYeHHbIX Y4YebHbIX NpPeaMeToB: «OKpyXatoWmnin MuUp»,
«bmonorusa. 5-7 knaccbl» N «®u3nkKa. 7 Knace».

Mpy  M3yYeHUN XUMUKU  MPOMCXOAUT  (DOPMMPOBaHME 3HAHWIA  OCHOB
XMMMYECKO HayKN Kak 061acTV COBPEMEHHOIO eCTEeCTBO3HaHMS, MPaKTUYeCKOM
[EeATeNbHOCTN YenoBeKka M KaK O4HOr0 M3 KOMMOHEHTOB MWPOBOW Ky/bTYpbl.
3afjaya y4yebHOro npegmerta COCTOUT B (POPMMPOBAHMU CUCTEMbI XUMWUYECKNX
3HaHWIA — BaXKHENLUMX (PAKTOB, MOHATWI, 3aKOHOB 1 TEOPETUYECKMX MOMOXEHNIA,
AOCTYMHbIX 0000LLEHN MMUPOBO33PEHYECKOr0 XapakTepa, fA3blka Hayku, B



MNPMOOLLEHUN K Hay4YHbIM MeTOAaM MO3HaHWA NPy U3YYeHWU BELECTB U
XUMUYECKUX peakuuid, B POPMUPOBAHMMN 1 PasBUTUM NO3HABATENbHbIX YMEHUI 1
X TMNPUMEHEHUM B Y4eOHO-NO3HaBaTeNbHOM U y4yebHO-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:

— (bopMUpOBaHME WHTENNIEKTYa/IbHO Pa3BUTOM JIMYHOCTM, TOTOBOW K
CaMo06pa3oBaHNiO, COTPYAHMYECTBY, CaMOCTOATE/IbHOMY MPUHSATUIO PELUEHWA,
CMOCO6HOM afanTUPOBaTbCA K ObICTPO MEHSHOLLMMCS YCNOBUSIM XKU3HN;

— HanpaBfeHHOCTb  0OyYeHMsi Ha  CUCTEMATUYEecKoe Npuo6LLEHME
06yyaloLMXCA K CaMOCTOATENIbHOM MO3HABATENbHOW [EeATENbHOCTM, Hay4HbIM
MeToAam MNO3HaHWsA, (OPMMPYIOLLMM MOTMBALMIO M pa3BUTME CMOCOOHOCTEN K
XUMUW;

— obecneyeHne ycnoBuiA, CNOCOBCTBYIOLWMX NPUOBPETEHNIO 0BYYAOLLMMUCS
onbiTa PasHOOOPa3HON [eATeNIbHOCTW, MO3HaHWUSA WM CaMOMO3HaHWUSA, K/HOYeEBbIX
HaBbIKOB (K/THOUEBbLIX KOMMETEHLMIA), UMEKLWMX YHUBEPCa/IbHOEe 3HAYeHWe A1
pasINYHbIX BULOB AEATENIbHOCTH;

— QopmupoBaHne 06Lerd  (YHKUMOHaNbHOW W eCTECTBEHHO-Hay4HOWA
rpaMoTHOCTW, B TOM 4MCNe YMEHWIAn OObBACHATb W  OLUEHMBATb SABJIEHUS
OKPY>KatoLWEero Mupa, UCMo/b3ys 3HaHWA U OMbIT, MOMYYEHHbIE MPU U3YYEHUN
XUMUW, MPUMEHSTb UX NpU pelleHun npobseM B MNOBCEAHEBHON XXWU3HWU W
TPYLO0BOW AeATeIbHOCTH;

— (opmypoBaHMe Yy  06YyYalOWMXCS  FYMaHUCTUYECKUX  OTHOLLEHWIA,
MOHMMaHNSA LEHHOCTU XMMMWYECKMX 3HaHWIA AN BblpabOTKM  3KOMOMMYECKM
Llenecoobpa3HOro noBeAeHUss B ObITy M TPYAOBON AeATENIbHOCTU B LeNisX
COXpaHeHMs CBOEro 3[10p0BbS M OKPY>KaKoLLE NPUPOAHOIA cpefbl;

— pasBuTMEe MOTMBALMM K OOYYEeHWO, CMOCOOGHOCTE K CaMOKOHTPO/IO U
CaMOBOCMUTAHNIO Ha OCHOBE YCBOEHWA  06LLeYeloBeYECKUX  LEeHHOCTER,
FOTOBHOCTM K OCO3HAHHOMY BblIGOPY NPOMUAA U HanpaBeHHOCTN AasibHENLLEro
00y4eHus.

OOLLee 4MCNO 4acoB, OTBEAEHHBbIX AN W3YYEHUS XMMUM Ha YpPOBHE
OCHOBHOI0 06LLIEro o6pasoBaHms, cocTaBnseT 136 yacos: B 8 knacce — 68 4acos (2
yaca B HefleNto), B 9 Knacce — 68 yacoB (2 yaca B HefleNto).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

HepBOHa‘IaJ'II)HbIe XMMHUYECCKHUEC MOHATUA

MpeaAMeT XMMUKU. PO/Ib XUMUW B YKNU3HM YenoBeKa. XMMUSi B CUCTEME HayK.
Tena n BewectBa. PU3NYECKMe CBOICTBA BeLLECTB. ArperatHoe COCTOSIHME
BewecTB. MOHATME O MeTodax NO3HaHUA B XMMWUW. UWCTble BeLLeCTBA U CMECW.
Cnocobbl pa3aeneHns CMeceil.

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

Xumnyeckas (opmyna. BasneHTHOCTb aTOMOB XUMWYECKMX 3/1IEMEHTOB.
3aKOH MOCTOsSHCTBA COCTaBa BewecTB. OTHOCUTENbHas aTtoMHas Macca.
OTHoCcUTeNbHas MonekynspHas macca. MaccoBas J0Ns XMMUYECKOro 3/IeEMeHTa B
COeIMHEHUMN.

KonunyecTBo Belectea. Mosib. MonsipHas macca. B3aMmMocBs3b KO/IMYECTBa,
MacCbl W unMcna CTPYKTYPHbIX eAuHWUL BellecTBa. PacuyéTbl Mo opmysnam
XUMUYECKNX COELUHEHWIA.

dun3nyeckme N XMMMYecKre ABeHNA. XUMUYecKas peakums U eé npusHaku.
3aKOH COXpaHeHUs Maccbl BellecTB. XMMUYeCKMe ypaBHeHUs. Knaccuukauus
XUMUYECKUX peakuuii (COeanHEHNSA, Pa3NIOXeHs, 3aMeLLEeHNs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMWYEeCKOW Nocyfou, npasunamu paboTbl B nabopatopun v
npuémammn obpatleHns ¢ nabopaTtopHbIM 060pyA0BaHMEM, U3YYEHME U OMMCaHUe
()M3nMYecKNX CBOMCTB 06pas3LOB HeopraHNM4YeckMx BeLEeCTB, HabnoaeHue
(hm3nuecknx (nnaBneHne BOCKa, TasHWe fibAa, pacTMpaHue caxapa B CTYMKe,
KMMEHMe N KOHAEeHcaumMsi BOAbI) U XUMUYECKUX (FrOpeHue CBeun, NpoKainmBaHue
Me[JHOM MPOBOJIOKM, B3aMMOENCTBNE MeNla C KUCOTOR) SIBNEHWIA, HabNoAeHME 1
onucaHue MpU3HaKOB MPOTEKaHUs XMMWUYECKUX peakuuid (pasfioXkeHue caxapa,
B3aMMO/ENCTBME CEPHOM KUCNOTbI C X1I0pUAOM Gapus, pasnoxXeHue rMapokcmaa
mean (1) npy HarpeBaHMK, B3aMMOLENCTBIE Xenesa ¢ pacTBopomM conn megu (1),
n3yyeHne cnocoboB pasfeneHns CMeceit: ¢ NOMOLLbH MarHuTa, (uibTpoBaHMe,
BblNapuBaHue, ANCTUANALMS, XpOMaTorpagus, NpoBeaeHe OUUCTKN MOBapeHHOM
conu, HabnofdeHWe M onucaHWMe  pe3y/bTaTOB  MPOBEAEHWA  OnMbITa,
WNIIOCTPUPYIOLLErO0 3aKOH COXPaHeHMsi MaccChbl, CO3[aHve MOAened MOMEKy/
(LWapocTep>KHEBbLIX).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cmecb rasos. CoctaB Bo3fyxa. Knucnopog — 3feMeHT v npocToe
BelecTBO. HaxoxaeHue Kuciopoga B Mnpupoge, (Puanyeckre M XMMUYECKue
cBoncTBa (peakuum ropeHus). Okcuabl. TpuMeHeHne Kucnopoga. Cnocobbl



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

TennoBoil 3a(h(heKT XMMUYECKON peakuuu, TEPMOXMMMUYECKME YpPaBHEHWS,
9K30- W 3HAOTEPMUYECKME peakumn. TonIvBO: yronb U MeTaH. 3arpsAsHeHue
BO34yXa, YCWU/IeHNe NapHMKOBOIo adhdpeKTa, paspyLLeHne 030HOBOrO C/104.

Bofopos — 3nemMeHT M MpOCTOe BellecTBO. HaxoxaeHue BoAopofa B
npupoge, ¢u3MYeckne W XUMUYECKMe CBOCTBa, MPUMEHEHWe, CNOCOoObI
nonyyeHus. Kncnotsl 1 conw.

MonsipHbliA 06BEM ra3oB. PacuéTtbl N0 XMMUYECKUM YPaBHEHUSAM.

dusnyeckne cBouicTBa BoAbl. Bopa Kak pacTBopuTenb. PacTBopbl.
HachblleHHble U HEeHaCbIWeHHbIe PacTBOPbl. PacTBOPMMOCTb BELLECTB B BOJE.
MaccoBast [0/ BelllecTBa B pacTBope. XMMUYECKMe CBOMCTBA BOAbl. OCHOBaHMS.
Ponb pacTBOpOB B MPMPOAE W B XWN3HU YenoBeKa. KpyroBopoT BOAbl B NPUPOJE.
3arpsasHeHue npupoaHbIx Bog. OxpaHa 1 04MCTKa NPUPOAHLIX BOA.

Knaccnukaumsa HeopraHmyeckux coegmHeHunin. Okcngpl. Knaccumkayms
OKCUAoB:  cofeobpasytowime  (OCHOBHbIE,  KUC/IOTHble,  aMm(q)OTEPHbIE) U
Heconeobpasytowme. HomeHknatypa OKCuA0OB. Pu3nMyecKnMe n  XUMUYECKUE
CBOICTBa OKCMAOB. MonyyYeHne OKCUoB.

OcHoBaHuMs. KnaccumkaumMs OCHOBaHWIA:  LLENOYM U HepacTBOPUMbIe
OCHOBaHMA. HoMeHKnaTypa OCHOBaHWiA. Pu3MYeCKMe M XMMUYECKME CBOWCTBA
OCHOBaHW. MonyyeHne 0OCHOBaHUMN.

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

Conun. HomeHknatypa coneii. ®usnyeckne n XMMmUYeCKne CBOMCTBA COJEMN.
[Mony4yeHme conen.

["eHeTMYeCKas CBS3b MeX/Y Knaccamm HeopraHMYeCKMX COeaNHEHNIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOe OnpefenieHne CoAepKaHna KUcnopoa B BO3Ayxe, NosyyeHue,
cobupaHune, pacrnosHaBaHWe W W3yyeHWe CBOWCTB KuCnopoda, HabnroaeHme
B3aMMOJENCTBMSA BEWECTB C KWUCNOPOAOM W YCNOBMS  BO3HWMKHOBEHUA WU
NpekpalleHms ropeHus (noxkapa), O3HaKOM/EHMe ¢ ob6pasuamu OKCUA0B W
onucaHnMe WX CBOWCTB, MO/y4YeHWe, cobupaHue, pacno3HaBaHWe U U3y4veHue
CBOWCTB Bofopoda (ropeHue), BzammogeincTeve sogopoda ¢ okcugom mean (1)
(BO3MOXHO MCMNONb30BaHWE BWAeoMaTepuanos), HabnoLeHe 06pasLoB BELLECTB
KONnM4yecTBOM 1 MOMb, WCCNeAoBaHWe OCOOGEHHOCTel pPacTBOPEHUS BeLLECTB C
Pa3/IMYHON PacTBOPUMOCTbLIO, MPUrOTOB/IEHWE PAaCTBOPOB C  ONpeAenEéHHOM
MacCOBOM A0neli pacTBOPEHHOIO BELLECTBA, B3aMMO/ENCTBNE BOAbI C MeTaslaMu
(Hatpem ©  Kanbuuem) (BO3MOXXHO  WCMO/Mb30BaHWe  BUAeOMaTepUanos),



nccnefoBaHve 06pas3LoB  HeOpraHWYecKMX BELLECTB  Pas/IMYHbIX  K/1accoB,
HabMoaeHe N3MEHEHNA OKPaCcK/ UHAMKATOPOB B PacTBOpPax KWUCNOT W LUesioYen,
n3yyeHve B3aumogenictemsa okcupa mean (1) ¢ pacTBOpOM CEPHON KUCNOTHI,
KMCNOT C MeTa/NamMu, pPeakunin HelWTpasmsaumu, nosiydyeHWe 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
iemenToB JI. NU. MengeneeBa. Ctpoenne aTroMoB. XHMHYECKAsl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbLHDBIE Pe€aKIuu

[MepBble MNOMbITKW KnacCUUKaumm XMUMUYECKUX 3MeMEHTOB. [MoHATME O
rpynnax CXoAHbIX 3/MeMeHTOB (LLeNOYHble W  LIefIoYHO3eMENbHbIE MeTafbl,
raforeHbl, MHEPTHbIE rasbl). ONIEMEHTbI, KOTOPble 06pa3yoT amgoTepHble OKCUbI
N TUAPOKCUABI.

MepuroamMyecKkunin 3akoH. INeprogmyeckas cmcTtemMma XMMUYeCKnx anemeHTos /.
.  MeHgeneesa.  KopoTkornepuogHaa ¥ A/IMHHOMepuogHas  hopMbl
[MepnoamnyecKkor cuCTeMbl XMMMUYeCKnX anemeHToB . . MeHpaeneesa. MNepuoabl
M rpynnbl. PUNYECKUIA CMbICT MOPSAKOBONO HOMepa, HOMEPOB nepuoja W
rpynnbl 3/IEMeHTa.

CTtpoeHune atomoB. CocTaB aTOMHbIX A4ep. V130Tonbl. OneKTpoHbl. CTpoeHme
3NEKTPOHHbIX  0060/104eK  aToMOB  MepBbiX 20  XUMWUYECKMX  3/1EMEHTOB
Mepuoanyeckot cuctembl . . MeHgeneeBa. XapakTepucTMka XMMUYECKOrO
aNeMeHTa Mo ero nosnoXeHuto B MNepuoauueckoin cucteme A. . MeHaeneesa.

3aKOHOMEpPHOCTU UM3MeHeHUs pagnyca aToMOB XUMUYECKUX 3/IEMEHTOB,
MeTa//IMYECKUX N HEMETa/IIMYECKMX CBOMCTB MO rpynnamM 1 nepuogam.

3HauyeHue MNepnognyeckoro 3akoHa 1 Neprnognyeckoin CUCTEMbI XUMUYECKIMX
3NEMEHTOB [AN1S1 Pa3BUTUS HayKU WM npakTtukn. [. V. MeHaeneeB — Y4éHblid ©
rpaXxaaHuH.

Xumnyeckasa cBA3b. KoBaneHTHada (monsapHad W HenonsipHas) CBA3b.
ANeKTPOOTPULATEIbHOCTb XMMUYECKMX 3/IEMEHTOB. VIOHHas CBA3b.

CrteneHb  okucneHns.  OKUCNUTENbHO--BOCCTAHOBUTE/IbHbLIE  peaKLyu.
Mpouecchl OKNCNeHnsa 1 BocCTaHoBEHUA. OKUCIUTENN N BOCCTAHOBUTE/IN.

Xumuueckuii IKcnepumenm:

n3yyeHre 06pa3LIOB BELLECTB META/INIOB M HEMeTa/10B, B3aMMOAENCTBUE
rMApoKcMaa UMHKa C pacTBopamy KWUCNOT W LIe/IoYvei, npoBeAeHue OrbITOB,
WNIKOCTPUPYIOWMNX  NMPUMEPbI  OKUC/IMTENbHO-BOCCTAHOBUTE/bHLIX  peaKLuii
(ropeHue, peakuun pasnodXXeHWs, COeAMHEHNSA).

Mesricnpeomemmnuwie céasu



Peannsauma MexnpegMmeTHbIX CBA3EA MPW MU3y4YeHUUM XUMUKM B 8 Knacce
OCYLLECTB/IIETCA 4Yepe3 WCMO0/b30BaHME KaK O0OWMX eCTeCTBEeHHO--Hay4YHbIX
MOHATWM, TaK U NMOHATUIA, ABNAOLLMXCA CUCTEMHBIMU A/19 OTAE/bHbIX NPeaMeTOoB
eCTeCTBEHHO--HaY4HOr 0 LMKa.

OOLLKMe eCTeCTBEHHO--HAyUHble MOHATUSA: Hay4YHbIA (paKT, rmnoTesa, Teopus,
3aKOH, aHanu3, CUHTe3, Kraccuukaumsa, MepuoLMYHOCTb,  HabnogeHve,
3KCMepPUMEHT, MOAE/IMPOBaHNe, N3MepPeHNe, MOeSb, AB/IEHME.

®dun3mka: marepusi, aToM, 3/IEKTPOH, MNPOTOH, HEWTPOH, WOH, HYK/WA,
M30TONbI, PAAMOaKTUBHOCTb, MOJIEKY/A, 3MEKTPUYECKUIA 3apsij, BeLLecTBO, Teso,
06bEM, arperatHoe COCTOSHME BELLECTBa, ras, (oM3nyecKune BeIMUMHbI, eLUHULbI
N3MepPeHNs, KOCMOC, MnaHeTbl, 38&34bl, CoMHLe.

Buonorua: (hoTocnHTE3, AblxaHne, buochepa.

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

9 KJIACC

BemeCTBO U XUMHYCCKas peaKIus

[MepuroamyecKkunin 3akoH. INeprogmyeckas cmcTtemMa XMMUYeCKnX anemeHTos /.
N. MeHpeneeBa. CTpoeHVMe aTOMOB. 3aKOHOMEPHOCTU B WM3MEHEHMU CBOMCTB
XUMUYECKUX 3/1eMEHTOB MePBbIX TPEX MepuofoB, Kaind, Kaibuus U UX
COEAMHEHNIA B COOTBETCTBUM C TOMOXEHMEM 3/1eMEHTOB B [leproanyecKon
CUCTEME W CTPOEHMEM NX aTOMOB.

CTpoeHMe BeLecTBa: BUAbl XMMMWUYECKOW CBA3W. TuUMbl KPUCTaIIMYECKUX
PELETOK, 3aB1UCMMOCTb CBOMCTB BELLECTBA OT TUMA KPUCT/IIMYECKOW PELLETKUN U
BUIA XMMUYECKOI CBA3N.

Knaccuukauma n HOMeHKnaTypa HeopraHM4eckux BewecTB. XMMUYECKMe
CBOMCTBA BELLUECTB, OTHOCALUMXCA K Pas3/IMyHbIM Kaccam HeopraHU4YecKux
COEfIMHEHWI, reHeTNYeCcKas CBSA3b HEOpraHMYeCKNX BELLEeCTB.

Knaccngpukaums XMMUYecKX peakLumnia no pasfiMyHbIM NpusHakam (no yumcny
M COCTaBy Y4YaCTBYHOLMX 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 XUMUYECKUX peakumusaX. MOHATME O FTOMOMEHHbLIX U reTeporeHHbIX
peakuusx. MoHsATNe 0 kaTanmse. MoHATNE O XMMUYECKOM paBHOBeCUUN. DaKTopbl,
B/IMAIOLLME HA CKOPOCTb XMMMWYECKOW peakumuv W MOMOXKEHNE XMMWUYECKOrOo
paBHOBECKS.

OKUCNNTENIbHO-BOCCTAHOBUTE/IbHbIE  PeakuuMW,  3MEKTPOHHbIA  6anaHc
OKUC/IUTENIbHO-BOCCTAHOBUTENbHON  peakuun.  CocTaBneHWe  YpaBHEHWA



OKWC/IUTE/IbHO--BOCCTAHOBUTE/IbHLIX  peakuuiA € WCMNO/b30BaHWEM  MeTofa
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 NPOTEKAHNA peakLnii MOHHOro 0OMeHa,
MOSIHblE W COKpalEHHble WOHHble YypaBHeHWs peakuuid. CBOWCTBA KWC/IOT,
OCHOBaHWA W CONei B CBeTe MNpeAcTaBfeHUA 06  3NEeKTPOUTUYECKOMN
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), uccnefoBaHne 3aBUCUMOCTM CKOPOCTU XMMMWUYECKOW peakumm
OT BO3AENCTBUA pPa3/INyHbIX (PaKTOPOB, WCC/eA0BaHME 3M1EKTPONPOBOLAHOCTU
pacTBOpPOB BeLLEeCTB, Mpouecca AucCOuMaLMn  KUCMOT, LWeloveid u  Cconel
(BO3MOXHO  MCMOMb30BaHWe BUAEO  MaTepuasioB), MPOBEAEHUe  OrbITOB,
WNIIOCTPUPYIOWNX  MPU3HAKU  MPOTEKAHWA  peakuuii  MOHHOro  0bMmeHa
(obpasoBaHMe o0cagka, BblgeneHuMe rasa, o06pa3oBaHMe BOAbl), OMbITOB,
WNIIOCTPUPYIOWNX — NMPUMEPLI  OKUC/IMTENbHO-BOCCTAHOBUTE/bHBIX — peaKkuuii
(ropeHue, peakuuy pasnoXxeHUsi, COeAMHEHWSA), pacno3HaBaHMe HeopraHWYecKmx
BELLECTB C MOMOLUbHD  KayeCTBEHHbIX peakuuMid Ha  WOHbI,  peLleHue
3KCMepUMeHTa/IbHbIX 33au.

Hemertanabl u ux coeAnHEeHuA

Obuwaa xapakrtepuctmka rasoreHoB. OCOOGEHHOCTM CTPOEHUs aTOMOB,
XapaKTepHble CTeneHuW OKucneHus. CTpoeHue U (M3nYecKme CBOMCTBA NPOCTbIX
BELEeCTB — Tra/loreHoB. XWMMUYeCKMe CBOWCTBA Ha MNpuMmepe  xsopa
(B3aMMOfeicTBME C MeTalaMu, HemeTa/ilaMu,  LWwenovamu).  XopoBOLOPOS,.
ConsiHas KUCNoTa, XMMUYEecKne CBOICTBA, MOJSydeHMe, NpumeHeHue. [LelicTBue
X/10pa U X/IOPOBOLOPOAA Ha OpraHusMm 4Yenoseka. BaxkHelive xnopuibl U KX
HaxoX/eHWe B Np1poze.

Obuwan xapaktepuctuka anemeHToB VIA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aToOMOB, XapaKTepHble CTerneHW okucneHus. CTpoeHve N r3nYeckue CBOMCTBA
MPOCTbIX BELLECTB — KUC/IOPOAa U cepbl. ANIOTPONHbIE MOAUMDMKALMN KMCNoposa
N cepbl. XuMnYyeckne cBoicTBa cepbl. CepoBOAOPOL, CTPOEHUE, (hU3NYECKME U
XMMUYeckne cBoricTBa. OKCUAbl Cepbl Kak NPeAacTaBUTENM KUCMOTHBLIX OKCUZOB.
CepHas Kucnota, (M3MYeCKMe W XUMWUYeCKMe CBOWCTBa (0OWpe  Kak
NMpeLcTaBuUTeNns Kfacca KWCMOT UM crneuuduyeckne). XUMUYeCcKue peakuuu,
nexallie B OCHOBE MPOMbILLZIEHHOrO Cnocoba MnoslydyeHUs CEPHOM KUCNOTHI.
MpyMeHeHWe cepHO KUCNoTbl. CoMn CEPHON KMUCNOTbI, KAYECTBEHHAA peakuusa Ha



Cynbar-noH. HaxoxxgeHuwe cepbl U €€ COoeAMHEHMIn B npupoge. XMMUyeckoe
3arpsisHeHVie OKpYXXatoLLein cpefdbl COeAVMHEHUAMWU cepbl (KWUCMOTHbIE [OXAMW,
3arpssHeHve Bo3yxa 1 BOLOEMOB), CrOCOObI ero nNpefoTepaLLeHus.

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
(hn3nyeckme N XMMUYeCKmne CBOMCTBA, MosyYeHue 1 npumeHeHne. Conv aMMOHNS,
NX (n3NYEeCKne N XMMUYECKNE CBONCTBA, NprMeHeHre. KayecTBeHHas peakums Ha
MOHbl aMMOHUA. A30THaA KWCoTa, eé nosyveHune, (UsnMyeckne U XMMUYECKME
cBoMcTBa (0OWMe KakK npeAcTaBUTeNs Knacca KWUCNOT U cneumguyeckue).
cnonb3oBaHWe HWUTPATOB W COMEd aMMOHMS B KayecTBe MWHEPasibHbIX
YL06peHNiA. XMMUYECKOe 3arpsasHeHne OKpyXKatoLlel cpefbl CoeAUHEHUAMM a30Ta
(KMCNOTHblE [OOXAW, 3arpsa3HeHue BO3fdyxa, MoyBbl W BOAoEMOB). docdop,
annoTponHble Moaudukaumm gocdopa, (U3MYecKne N XMMUYECKME CBOWCTBA.
Okeng thocopa (V) 1 dhochopHas K1cnoTa, Prsnyeckme N XMMMYeCcKue CBOMCTBA,
nony4yeHue. Micnonb3oBaHme octaToB B Ka4eCTBE MUHEPaSIbHbIX YA0OPEHNIA.

Obuwan xapaktepuctmka anemeHToB IVA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aTOMOB,  XapaKTepHble  CTerneHW  OKUCMEHWA.  YTNepos,  a//IoTPOMNHbIe
MOAN(MUKaLMK, pacrpoCcTpaHeHne B MpUpPoLe, (U3NYECKMe N  XUMWUYECKME
ceoicTea. Afcopbuus. KpyrosopoTt yrnepofa B npupoge. Okcuabl yrnepoja, ux
(m3myeckne M XMMMUYECKMEe CBOWCTBA, [EWACTBME HA >XMBble OpPraHn3Mbl,
MoslyyeHne 1 MNpPUMEHEeHWe. DKOMornyeckne npobnembl, CBA3aHHbIE C OKCUAOM
yrnepoga (IV), runotesa rnobasbHOro MOTENNEHUA KaumaTta, MNapHUKOBBIN
aheKT. YTONbHaA KACNO0Ta U €€ Conu, NX U3nMYecKne N XMMNUYECKME CBOIMCTBA,
nofyyeHne W npumeHeHme. KauyeCcTBeHHasd peakums Ha KapboHaT-WMOHbI.
Vcnonb3oBaHne kapboHaToB B ObITY, MeAWLMHe, NPOMbILLIEHHOCTU N CEe/IbCKOM
XO035CTBE.

MepBOHaYa/ibHbIE MOHATUSA 06 OpraHMyYecKmMx BeLLeCTBax Kak O COeAMHEHUAX
yrnepoga (MeTaH, aTaH, 3TWIeH, aLueTWeH, 3TaHo, MULEPUH, YKCYCHasa K1CNOTa).
MpupofHble WUCTOYHMKM  YrNeBoAopodoB (Yronb, NPUPOAHbLIA ras, HeMTb),
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.

KpeMHWiA, ero uanyeckme u XMMUYECKME CBOWCTBA, MOMyYEHUE U
npumeHeHne. CoefMHEHMSA KpemHWA B npupogde. OO6WwMe npeacTaBneHns 06
okenge KpemHusa (IV) 1 KpeMHMeBoW Kucnote. CuimkaTbl, UX UCNOMb30BaHKE B
ObITY, B NPOMbILLIEHHOCTW. BaxHelume CTpouTeNbHble MaTepuasbl: Kepamumka,



CTEK/0, UEeMeHT, BeTOH, Xene306eToH. MNpobneMbl 6e30MacHOro MCMnob30BaHNA
CTPOUTENIbHbIX MaTepPUaoB B NOBCEAHEBHOMN YKN3HM,

Xumuueckuii IKCnepumenm:

n3yyeHne 06pasL0B HEOPraHNYeCKNX BeLLecTB, CBOMCTB COJIAHOM KWC/OTbI,
MPoBeAeHNe KaYeCTBEHHbIX peakumin Ha X/I0pUA-NOHbI U HabN4eHEe 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 W e  coeAMHEHMSMM  (BO3MOXHO  WCMO/b30BaHMe
BUeoMaTepranos), HabnaeHNe npoLecca 06yrnIMBaHNA caxapa nof AecTBUEM
KOHLEHTPUPOBAHHON  CEPHON  KWUCNOTbI, W3y4YeHWe XMMMUYECKUX  CBOWCTB
pa3baB/ieHHOW CEPHO KMCOTbI, MPOBEAEHME KaYeCTBEHHOW peakLmmn Ha Cynbdar-
MOH W HabNIoAeHNe Npu3Haka e€ npoTeKaHUsi, 03HaKOMJIEHVE C (PU3NYECKUMU
CBOMCTBaMM a30Ta, ¢ocopa U KX coefnMHeHWUA (BO3MOXHO WCMO/b30BaHNe
Buaeomartepranos), obpasuamMm a3oTHbIX U (POCHOPHLIX YA0OPEHWUIA, NonyyeHue,
cobupaHune, pacno3HaBaHWe W W3yyeHWe CBOWCTB amMMuaka, NpoBeAeHMne
KayeCTBEHHbIX peakuuiA Ha MOH aMMOHUA U (hocdaT-MoH U U3yYeHne NPU3HAKOB
NX NPOTEKaHMS, B3aUMOAENCTBME KOHLEHTPMUPOBAHHOM a30THOM KMUCNOTbI C MeAbto
(BO3MOXHO ~ UCMOMb30BaHWE  BMAEOMATepuasoB),  U3ydeHMe  MOAeNel
KPUCT//IMYECKUX PELLETOK anmMasa, rpajura, QynnepeHa, O03HaKOM/EHWE C
MpoLeccoM afcopoumMm pacTBOPEHHLIX BELLECTB aKTUBUPOBAHHBLIM YINEM U
YCTPONCTBOM MPOTUBOrasa, MosiydyeHue, cobupaHue, pacrnosHaBaHNe N U3yyeHue
CBOICTB YrNeKUCNoro rasa, NpoBefeHne KaueCTBEHHbIX peakuuil Ha KapboHaTt v
CUNNKAT-UOHbI W M3Y4YeHWe MpPU3HAKOB WX MPOTeKaHWs, O3HaKOMJIeHWe C
NPOAYKUMEN CUMIMKATHOW MPOMBILLNIEHHOCTM, PeLUeHne 3KCMepUMEHTaIbHbIX
3afa4y no Teme «BaxkHenLme HeMeTa bl U UX COEAMHEHNS».

MeTanjabl 1 X COCJUHCHUA

OO6LLasa XapaKTepucTMka XUMNYECKUX 3MIEMEHTOB — METa/1/IOB Ha OCHOBaHWUW
X NONOXeHus B [leproaMyecKoin cuUcTeMe XUMWUYeCKMX 3nemeHToB M. W.
MeHzeneeBa 1 CTpoeHUsi aToMoB. CTpoeHVe MeTannos. MeTannnyeckas CBs3b U
MeTa//IMYecKas  KpUCTa//Iveckass  pPellétka.  JNEKTPOXUMUYECKUA  psaf,
HanNpPsHKeHN MeTan1oB. Pr3NYECKMEe N XUMUYECKME CBOMCTBa MeTaioB. O6Lume
Cnocobbl Mony4vyeHnss MeTainoB. [MOHATME O KOPPO3UW METa/IoB, OCHOBHbIE
Cnocobbl 3awmTbl UX OT KOppo3uu. Cnnaebl (CTaslb, YYryH, [AHOPaIFOMUHNIA,
6pOH3a) 1 UX NPUMEHEHWE B ObITY N MPOMbILLIEHHOCTHN,

LLlenoyHble MeTansibl: NOM0XKeHWe B Mepuoamnyeckoin cnucteme XMMUYECKNX
anemeHToB M. V. MeHaeneeBa, CTPOeHMe MX aTOMOB, HaxOX[eHWe B Mnpupose.
dun3nyeckme N XMMMYECKMe CBOIMCTBa (Ha npuMmepe Hatpus u Kanust). OKeuabl v



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

LLlenoyHo3eMe/ibHble  MeTa/ilbl  MarHWin - 1 KasibLMiA:  MOMOXeHVe B
Mepuroamnyeckor cucteme XMMUYECKUX anemMeHToB . . MeHaeneeBa, CTPOeHMe
MX aTOMOB, HaX0XAeHWe B npupoge. PUsnyeckKmne 1 XMMmMYeCKe CBOMCTBa MarHns
N Kanbuua. BaxHellne coefvHeHUs Kanbupus (OKCWg, TUAPOKCUA, CONMNn).
YKECTKOCTb BOAbI 1 CNOCOObI €€ yCTpaHeHus.

AJTIIOMUHWIA: NONOXEHWE B [epuoanyecKoin CMcTeMe XUMUYECKMX 3/1EMEHTOB
O. V. MeHpeneeBa, CTpOeHME aTtoMa, HaxoXaeHwe B npupoge. PusMYeckne u
XMMUYEeCKNe CBOMCTBa a/IlOMUHMA. AMDOTEPHbIE CBOMCTBA OKCMAa N rnapokcuaa
IFOMUHMA.

YKeneso: nosoxkeHune B Meproanyeckor CUCTEMe XUMUYECKNX 3N1EMEHTOB /.
. MeHpeneeBa, CTPOeHWE arToma, HaxoXAeHwe B npupoge. Pu3MYeckne W
XMMUYECKMe CBOMCTBA Xenesa. OKcuabl, rmapokenabl 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 BWAeOMaTepuasnioB), OCOOGEHHOCTe B3aMMOAEWCTBUA OKcMAa
KafbUus M Hatpus C BOAOK (BO3MOXHO WCNO/b30BaHWE BUAEOMATEPUAIOB),
nccnefoBaHe CBOINCTB XECTKOM BOAbI, NMpoLecca ropeHns xenesa B KUCIOpPoae
(BO3MOXXHO  MCMOMb30BaHME  BWUAEOMATEpPMasioB), MPU3HAKOB  MPOTEKaHUS
KayeCTBEHHbIX peakuuid Ha WMOHbI: MarHWs, KaibUms, altOMUHNSA, LMHKA, XKenesa
(1) v xenesa (111), meam (11), HabnogeHWe 1 ONMcaHMe MPOLIECCOB OKpalUMBaHNA
NJ1aMeHn WoHaMK HaTpus, Kanma W Kaibuua  (BO3MOXKHO UCMOJb30BaHMe
BUeoMaTepranoB), UccnefoBaHMe ampoTePHbIX CBOMCTB rMapokKcuga antoMmHuS
N TMLAPOKCUAA LMHKA, peLleHre 3KCNepUMeHTa/IbHbIX 3aad Mo TeMe «BaxHeiLwne
MeTa/l/lbl N UX COEAUHEHNSA.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Belwectsa u MaTepuasnbl B MOBCEAHEBHOM >XU3HW 4YesioBekKa. besonacHoe
NCMO/Mb30BaHNe BELLECTB U XMMUYECKMX peakuuid B 6bITy. MepBas NoMoLLb Npw
XNMUYECKMX 0XKOrax 1 oTpaBeHNsX.

XNMMYeCKOe 3arpsisHeHVe OKpYXXarollein cpefpl (npegensHas fonycTumas
KOHLLeHTpauusa BewecTs, ganee — MAK). Ponb XMMuK B peLleHNn 3KOMOrMYECKMX
npobnem.

Xumuyeckuii IKCnepumenm:

n3yyeHre 00pasLLOB MaTepuasioB (CTEKNO, CrnaBbl METAIIOB, MOMMMEPHbIE
marepuasbl).

Mescnpeomemmnbnie ceasu



Peannzauma MexnpegMmeTHbIX CBA3EA MPW MU3ydeHUM Xummm B 9 Knacce
OCYLLECTB/IIETCA Yepe3 MCMO/b30BaHWE Kak O0OLMX eCTECTBEHHO-Hay4YHbIX
MOHATWM, TaK U NMOHATUIA, ABNAIOLLMXCA CUCTEMHBIMU A/19 OTAENbHbIX NPeAMEeTOB
eCTeCTBEHHO--HaYUYHOr 0 LMK/a.

OOLuMe ecTeCTBEeHHO-Hay4YHble MOHATUA: Hay4HbI (haKT, rmMnoTesa, 3aKoH,
Teopusa, aHaiM3, CUHTE3, Knaccumkauus, nepuoanMyHOCTb, HabnoLeHMe,
3KCMEepPUMEHT, MOJENMpoBaHNe, W3MepPeHWe, MOAEeNb, SABMIEHUE, MapHWKOBbIN
3(hheKT, TEXHOMOINA, MaTepuarbl.

®du3mka: marepusi, aToMm, 3/EKTPOH, MPOTOH, HENTPOH, WOH, HYKIUA,
M30TONbI, PAAMOAKTUBHOCTb, MOJEKYNa, 3NeKTPUYECKUA 3apsaf, MPOBOLHUKW,
MONYNPOBOAHWKA,  AN3NEKTPUKKN, (POTO3MIEMEHT, BELLEeCTBO, Teno, 0O0bEM,
arperaTtHoe COCTOsiHVe BeLLeCTBa, ras, pacTBop, paCTBOPUMOCTb, KPUCTa/IMYECKas
pelweéTKa, crnaebl, QU3NYECKNE BENNYUHBI, eAUHULbI U3MEPEHUS,, KOCMUYECKOe
MPOCTPAHCTBO, NMaHeTbI, 3B€34bl, COsHLE.

Buonorva: ¢oTtocuHTes, AblxaHue, 6uocdepa, 3KOCUCTEMa, MUHepasibHble
yA06peHNs, MUKPO3/IEMEHTbI, MaKpPO3/IEMEHTbI, NMUTaTe/IbHble BELLECTBA.

[eorpagma: armocepa, ruapocepa, MuHepabl, T[OPHble MNOPOAbI,
M0/ie3Hble MCKOMaeMble, TONMBO, BOAHbIE PeCypChbl.



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

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE  pe3y/bTaTbl OCBOEHWA MpOrpaMMbl  OCHOBHOIO  0O6LLEro
0bpa3oBaHMA AO0CTMraloTCcsa B XoAe O00y4veHUs XMMUM B €AUHCTBE Y4ebHOW U
BOCNUTATE/IbHON AeATeNIbHOCTU B COOTBETCTBUM C TPAAULMOHHBIMU POCCUNCKUMU
COLMOKYNbTYPHBIMU U yXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMW, MPUHATLIMK B
o6LLecTBe npaBuiaMy M HOpMamy MOBeAeHUs WM CNOCOOCTBYHOT npoLeccam
CamMOonO3HaHMs, CaMopasBUTUS 1 coLmanm3aLmm 06yyaroLLMXCs.

JINYHOCTHbIE ~ pe3ynbTaTbl  OTPaXaldT  FOTOBHOCTb  0OYy4aroLMXCH
PYKOBOACTBOBATbCA CUCTEMOM  MO3UTUBHBLIX  LEHHOCTHbIX  OpWEeHTauuii U
pacLUMpeHye onbiTa 4eaTeslbHOCTU Ha eé OCHOBE, B TOM YWC/IE B YaCTU:

l) MAaTPHOTHYECKOI'0 BOCIIMTAHUA .

LIEHHOCTHOIO OTHOLLEHNA K OTEeYEeCTBEHHOMY KY/IbTYPHOMY, NCTOPUYECKOMY
N Hay4YHOMY Hacneauto, MOHWMaHMS 3HAYEHUS XMMUYECKON HAyKM B >KU3HU
COBPEMEHHOro 06LLEeCTBa, CMNOCOOHOCTV BNafeTb AOCTOBEPHOM WH(OpMaLMen O
MepefoBbIX AOCTMXKEHMAX U OTKPbITUSAX MUPOBOWM M OTEYECTBEHHOW XUMWUMW,
3aMHTEPECOBAHHOCTU B HAYYHbIX 3HaHMSAX 00 YCTPOIMCTBE MMpa M 06LLECTBA;

2) IpakaIaHCKOro BOCIMTAHUA:

NpeacTaBNeHUs O COUMa/IbHbIX HOPMax W MpaBunax MeXINYHOCTHbIX
OTHOLLUEHWNIA B KOJINEKTUBE, KOMMYHUKATUBHOW KOMMETEHTHOCTU B OOLLECTBEHHO
MONE3HON,  Y4eOHO-UCCNeaoBaTeIbCKOM, TBOPYECKOW W ApYyrux  Buaax
[eATeNbHOCTN, FOTOBHOCTM K PasHO06pa3HO COBMECTHOWN [AeATeNbHOCTU Mpu
BbIMO/IHEHUM  Y4eOHbIX, MO3HaBaTe/lbHbIX 334a4y, BbIMOHEHUM XUMUYECKMX
9KCMEPUMEHTOB, CO3[4aHUN YYeOHbIX NPOEKTOB, CTPEM/IEHUA K B3aMMOMNOHUMAaHWIO
M B3aMMOMOMOLLM B Mpouecce I3TON Yy4ebHON [esATeNbHOCTM, TOTOBHOCTU
OLeHMBaTb CBOE [MOBefdeHMe U MNOCTYMKW CBOMX TOBapuwein ¢  nosuumun
HPaBCTBEHHbIX 1 MPaBOBbIX HOPM C YY4ETOM OCO3HaHWSA NOCNEACTBUIA NOCTYIMKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MVPOBO33PEHYECKMe MPEeACTaB/EHNS O BeLLeCTBe M XMMWUYECKON peakuuw,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO PasBUTUA HayKM M COCTaBNAHOLLME
OCHOBY [ANS1 NOHMMaHUA CYLHOCTU Hay4YHOW KapTWUHbI MUpa, NpeacTaBneHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pasBUTMS MPUPOAbI, B3aMMOCBS3AX YesioBeka C
MNPUPOLHON CPeaoi, 0 POSIN XMMUW B NO3HAHWUM 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/IbHble MOTWBbI, HanpaBeHHbIE Ha MOyYeHWe HOBbLIX 3HAHWIA MO
XUMUW, HeobxoauMble ANs 06bACHEHUS Hab/oAaeMbIX MPOLLECCOB U ABNEHWA,
Mo3HaBaTe/lbHOM, WH(OPMAaLMOHHON N 4YMTaTeNbCKOW KyNbTypbl, B TOM 4uChe
HaBbIKOB CaMOCTOATE/IbHOW paboTbl C  y4eOHbIMM  TeKCTaMu, CrpaBOYHOM



NATEPATYPOR, AOCTYMHLIMA  TEXHUYECKMMM  CpeAcTBaMM  UH(OPMALMOHHbIX
TEXHOMOTNA;

MHTEPEC K OOYy4YEHUO W MO3HaHWUI, M0603HATENbHOCTb, FOTOBHOCTb U
CMOCOOHOCTb K CamMo00pa3oBaHWIO,  MPOEKTHOM U WCC/e[0BaTeIbCKOW
[eATeNIbHOCTN, K OCO3HAHHOMY BbI6GOPY HanpaBieHHOCTN W YPOBHA 00y4YeHUs B
Aa/ibHeNLLEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HaHMe LEHHOCTW >KWM3HW, OTBETCTBEHHON0 OTHOLUEHMS K CBOEMY
3[0POBbLI0, YCTAHOBKM Ha 3[40pO0Bbl1 06pa3 XWM3HW, OCO3HaHWEe MOCMeACTBUA U
HenpuAaTVe BPeHbIX MPUBbIYeEK (YNOTPebsieHNs anikorons, HapKOTUKOB, KypeHus),
HeobXoAMMOCTN  CO6MOAeHNA  npaBu  6e30MacHOCTM  NpY 0bpaLLeHun ¢
XVMUYECKUMU BELLLECTBAMU B ObITY 1 peasibHOW XXN3HMU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPeC K NPaKTUYeCKOMY M3y4eHN0 Npoteccuii U Tpyaa pasfiMyHoro poja,
yBaXKEHME K Tpyay W pe3ynbTataM TPYAOBOW AeATENbHOCTW, B TOM YWUCNE Ha
OCHOBE MPUMEHEHMSI NPEAMETHbLIX 3HAHWMI MO XWUMWK, OCO3HAHHLIN BbIGOP
WHAMBMAYAIbHOW TPaeKTOPUM NPOAOHKEHNS 06pa3oBaHNs C YYETOM IMYHOCTHbIX
WNHTEPECOB M CMOCOOHOCTU K XUMWUW, O6LLLIECTBEHHbIX MHTEPECOB M MOTPEOHOCTEN,
YCMELIHON NPOgecCUOHaNbHOM AeATeNbHOCTU U Pa3BUTUA HEOOXOANUMBIX YMEHWIA,
rOTOBHOCTb afjanTMpoBaTbCs B MPOGECCMOHA/IbHON Cpefe;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

3KONOrMYeCKM LienecoobpasHoe OTHOLLeHVE K MpUPoAe Kak WCTOYHUKY
XW3HW Ha 3emsie, OCHOBe €€ CyLLeCTBOBaHUS, NOHUMaHWe LLeHHOCTU 30POBOro U
6e3onacHoOro o6pasa >XW3HW, OTBETCTBEHHOE OTHOLUEHME K COOCTBEHHOMY
(M3nyecKkoMy M MCUXMYECKOMY 3[0POBbH, OCO3HAHWE LIEHHOCTU COBGNOAEHNS
npaBun 6e30MacHOro NoBeAeHMs Npu paboTe C BELLLECTBaMM, a TaKXKe B CUTyaLsX,
YIPOXAKOLLMX 340POBbIO U XKN3HU NOAEN;

CMOCOGHOCTN MPUMEHATL 3HaHWA, MOJlyYaeMble MPU U3YYEHUU XUMWUK, 4NS
peLLeHns 3afay, CBA3aHHbIX C OKPYXKatoLLel NPUPOAHON Cpeao, A5 NOBbILLEHWS
YPOBHS  3KONIOFMYECKON  KyNbTypbl, 0CO3HaHMS  N06anbHOr0  Xapakrepa
9KONOrMYECKMX MPo6MeM M NyTell MX PeLleHnsi NOCPeACTBOM METOAO0B XUMUM,
9KONIOrMYECKOro MbILLIEHNS, YMEHUS PYKOBOACTBOBATLCA UM B MO3HaBaTE/IbHOM,
KOMMYHUKaTUBHOM W1 COLMaNIbHOMN MPaKTUKe.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAaMETHbIX Pe3ynbTaTOB BbIAENSKOT 3HAUMMbIE A1
(hOpMMPOBaHNA  MUPOBO33PEHNS  OOLLEHAYUYHble TMOHATUA  (3aKOH, Teopus,
MPUHUMM, rMnoTesa, akT, cucTemMa, NPOLECC, SKCNEPUMEHT U ApPYroe.), KOTopble
MCNONb3YKTCA B €CTECTBEHHO-HAay4YHbIX 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,
KOMMYHWKaTVBHbIe, PerynsTUBHbIE), KOTOpble 06ecneynBaloT (OpMMpOBaHUME
FOTOBHOCTU K CaMOCTOATE/lbHOMY M/1aHMPOBAaHMIO U OCYLLECTBNEHNIO Y4ebHOM
[eaTeNbHOCTW.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JjornyecKkue 1eMCTBUSA:

YMEHUSA WCMOMb30BaTb MPUEMbI JIOTMYECKOrO MbILIEHUS MPU OCBOEHMU
3HAHWIA: PacKpbIBaTb CMbIC/T XMMWUYECKMX MOHATUIA (BbIAENSATb UX XapaKTepHble
MPU3HaKKW, yCTaHaB/IMBaTb B3aMMOCBA3b C APYrMMU MOHATUAMM), MCMO/b30BATb
MOHATUA A4N151 0OBbACHEHWSA OTAE/bHbIX ()aKTOB W ABNEHWIA, BbIGMPaTb OCHOBaHMS 1
KpUTEpUU AN KnacCuguKaumm XMMUYECKUX BELLECTB U XUMUYECKMX Peakuui,
yCTaHaBMBaTb MNPUUYNHHO-CNEACTBEHHbIE CBA3M MeXay O00beKTamy K3ydeHWs,
CTPOUTb NIOrNYecKne paccyxaeHus (MHAYKTUBHbIe, AefyKTVBHbIE, MO aHa/ornn),
[ieNaTb BbIBOAbI M 3aKNHOYEHWS;

YMeHVe TNPUMEHSATb B MPOLECcCe MO3HAHUA MNOHATUA (MpPeAMETHblE W
mMeTanpeamMeTHbIe), CUMBONNYECKME (3HAKOBbIE) MOAENN, UCMO/b3YeMble B XUMUW,
NMpeobpasoBbIBaTh LWMPOKO MPUMEHSEMbIE B XMMUN MOJe/bHble NPeacTaB/eHns —
XUMUYECKUIA 3HaK (CMMBON 3/IEMEHTA), XMMUYecKas (opMyna U YypaBHeHue
XVMUYECKOW peakumn — npu peLleHnn y4ebHo-No3HaBaTelbHbIX 3a4a4, C YY4ETOM
3TUX MOJENbHbIX NPeACTaB/EHNIA BbISBNATL U 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 A1eiiCTBUA.

YMEHWEe WMCMo/b30BaTb MOCTaB/IeHHble BOMPOCbl B KayeCcTBe WHCTPYMeEHTa
MO3HaHWA, a TakkKe B KayecTBe OCHOBbl A7 (POPMUPOBaHUS TUMNOTE3bl MO
MPOBEPKE NPaBUIbHOCTU BbICKA3bIBaEMbIX CY)XXAEHWIA;

NMpuobpeTeHe OnbiTa MO MJAHUPOBAHWMIO, OpraHu3auum n MNpPOBeAEHNIO
YUEHNYECKMX IKCMEPUMEHTOB, YMeHMe Habnwgatb 3a XOAOM Mpouecca,
CaMOCTOSATE/IbHO MPOrHO3MPOBATb €ro pesynbTar, opPMy/IMpoBaTh 06006LLEHNS W
BbIBOAbI MO pe3y/ibTaTam NpPoBeAEHHOr0 ONbITa, UCCeA0BaHNSA, COCTaBNATL OTYET
0 NpoAenaHHoi paboTe.

Pabora c undopmanueii:

YMeHMe BblOMpaTb, aHaM3npPoBaTb W WHTEPNPETUPOBaTb WUH(OPMaLMIO
pasNYHbIX BULOB U (HOPM NPeAcTaBNeHns, NonyYaeMyto U3 pasHbIX UCTOYHUKOB
(HayyHo-nonynspHas mTepaTypa  XMMUYECKOro  COAEepXKaHws, CrpaBOYHble
nocobus, pecypcbl VIHTepHeTa), KPUTUYECKM OLEHMBATb MPOTMBOPEUMBYHO W
HeA0CTOBEPHYH UH(OPMAaLMIO;



YMeHVe MPUMEHATb Pa3/inyHble MeTOAbl M 3anpocbl Mpu Moucke n oTbope
NH(OPMaLMN 1N COOTBETCTBYHOLUMX [AHHbIX, HEOOXOAMMbIX [/ BbIMO/IHEHUA
y4yebHbIX 1 No3HaBaTeNbHbIX 33fa4 OnpefenéHHOro Tuna, NpuobpeTeHve onbiTa B
06/1aCTM  UCNOMb30BaHUA  MH(OPMaLMOHHO-KOMMYHUKATUBHBIX — TEXHOMOIUNA,
OBNafieHre KyNbTypoi akTUBHOIO MCMO/b30BaHNSA Pa3/IMYHbIX NOUCKOBBIX CUCTEM,
CaMOCTOATE/IbHO BbIGUPAaTL ONTMMAa/IbHYHO (DOpMY MpeAcTaBieHnUs MHopMaLn 1
WNIKOCTPUPOBATL peLlaemMble  334ayy  HEC/IOXKHbIMW CXemamu, AuarpammMamu,
ApyrMm hopmamm rpaukm n nx KOMeMHaLnsamMu,;

YMEHMe WCMosb30BaTb WM aHa/mM3vMpoBaTb B Mpouecce YyyebHON K
NCCNeaoBaTeNbCKON [eATeNlbHOCTU MH(OPMaUUIo 0 BANAHWUN MPOMbILLIEHHOCTH,
CeNbCKOro XO03fMCTBa W TPaHCMOpPTa Ha COCTOSIHWE OKPYXKaloLLeld MpUpoLHOW
cpefabl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMeHMs 3afaBaTb BONpocbl (B Xoge Awanora v (Mam) AUCKyccum) no
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 MNpe3eHTauunio
pe3yNbTaToB BbIMO/HEHWUA XMUMUYECKOro 3KCreprMeHTa (1abopaTopHOro onbiTa,
nabopaTopHoi paboTbl NO UCCNEeL0BAHNIO CBOWCTB BELLECTB, y4eOHOro NPoeKTa);

YMEHUA Y4ebHOro COTPYAHMYECTBA CO CBEPCTHUMKAMW B COBMECTHOM
Mo3HaBaTe/IbHOM W UCCNefoBaTeNlbCKOM  AeATeNIbHOCTM  MpU  PeLLeHnu
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 YyHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHS:

YMeHVe CaMOCTOSTe/lbHO OnpefenaTb Lenv AeATeNlbHOCTW, MIaH1poBarth,
OCYLLeCTB/IATb, KOHTPO/IMPOBaTb U MpPY HeOOXOAMMOCTU KOPPEKTUPOBATL CBOHO
[eaTeNbHOCTb, BblbMpaTh Hanbonee aheKTUBHbLIE CMOCOObLI PELLIEHUS YUYEOHbIX 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,
OLeHMBaTb COOTBETCTBME MOJIYYEHHOTO pe3y/ibTaTta 3afB/eHHOW Len, yMeHue
MCNONb30BaTH U aHAIM3NPOBATL KOHTEKCTbI, Mpe/iaraeMble B YCOBUMN 3aaHUN.

NPEAMETHBIE PE3YJIBTATHI

B coctaBe npeaMETHbIX pe3y/nbTaTOB MO OCBOEHWMIKO 006A3aTe/IbHOro
CoAepXXaHus, YCTaHOB/MIEHHOrO [aHHOW (efepanbHO paboyelt NpPorpaMMoNn,
BbIJENIAOT: OCBOEHHbIE 00Y4YaloWUMNCA Hay4Hble 3HAHWA, YMeHWUs 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 06y4yeHus B 8 kiracce NpeaMeTHbIe pesy/bTaTbl Ha 6a30BOM YpOBHe

[0/MKHbI OTPaXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLUXCSA YMEHWIA:

e PacKpblBaTb CMbIC/T OCHOBHbIX XMMMWYECKUX MOHATUIA: aTOM, MOJIEKYNa,
XVIMUYECKNIA 3/1EMEHT, MPOCTOe BeLLeCcTBO, C/I0OXHOEe BeLLeCTBO, CMeCb
(o4HOpPOLHas M HeoAHOPOAHas), Ba/IeHTHOCTb, OTHOCUTE/IbHAas aToOMHas 1
MOJIEKY/IAPHAas Macca, KO/MYEeCcTBO BeLLecTBa, MOJb, MOSApPHas macca,
maccoBast 4019 XMMUYECKOro 3/1eMeHTa B COeAUHEHUN, MONSIPHBIA 06bEM,
OKCW[, KWCNOTa, OCHOBaHWe, COfb, 3/1EKTPOOTPULATENBHOCTL, CTEMEHb
OKWUCNEeHNs, XMMUYecKas peakums, Knaccuukauma peakuuid: peakumm
COEAMHEHUNS, peakuMn pPas/oXeHus, peakuuy 3aMeLLeHns, peakuun
06MeHa, 9K30- 1 3HA0TEPMUYECKME peakLnn, TENM0BOW adeKT peakuuu,
AP0 aTtoMa, 3MeKTPOHHbLIN C/IoM aTtoMa, aTtoMHas opbuTanb, paguyc
aToMa, XMMUYecKas CBA3b, NMOMAPHAA M HemonsapHas KOBa/IeHTHasA CBA3b,
MOHHaA CBA3b, MOH, KaTWUOH, aHWOH, PacTBOp, MaccoBas [0NS BellecTsa
(MpoLEeHTHasA KOHLEHTpauus) B pacTBOpE;

e WNOCTPMPOBATb B3aUMOCBSI3b OCHOBHbIX XWMWYECKMX MOHATUA 1
MPUMEHATb 3TW NMOHATUA MNP ONMCAHUK BELLECTB M UX NPeBPaLLeHNI;

e MCNOMb30BaTb XUMWYECKYHD CUMMBOMMKY [N COCTaBfiEHUs  (DOPMYS
BELLLECTB U YPaBHEHUIA XUMUYECKNX PeaKLNiA;

o OMpefenaTb BaJIEHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbLIX COeAVHEHUSAX,
CTEMEeHb  OKWC/IEHUS  3/1IeMEHTOB B OWMHApHbIX  COeAUHEHUSX,
MPUHALNEXHOCTb BELLECTB K ONpeAenéHHOMY KnacCy COeAVHEeHWn Mo
(hopmynam, BUL XMMUYECKON CBS3M (KOBa/leHTHas W WOHHas) B
HeopraHM4YecKuX COeANHEHMSX;

e packpbiBaTb CcMbicn [lepuognyeckoro 3akoHa [. W. MeHgeneesa:
AEMOHCTPUPOBaTb MOHWMaHME MepUoANYECKOn 3aBUCMMOCTM CBOWCTB
XUMUYECKNX 3/IEMEHTOB OT MX MOJIOXKEHNA B [Mepnoamnyeckont cmucTeme,
3aKOHOB COXPaHEHWsi MacCbl BeLlecTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYNIAPHOIO Y4eHNs, 3aKoHa ABorapo;

e ONUCbIBaTb W XapakTepu3oBaTb Tab/in4yHyto Gopmy [lepuognyeckoi
CUCTEMbl  XMMWYECKMX 3/IEMEHTOB: pas3nNyaTb MOHATUA  «r/laBHasA
noarpynna (A-rpynna)» n «noboyHaa nogrpynna (b-rpynna)», manbie n
Oo/bLLUMe Mepuofbl, COOTHOCUTbL 0603HAYEHUs, KOTOpble WMEKTCH B
Tabnmue «llepuofmyeckass cuctema XuMMUYECKUX 3anemeHtoB M. W.
MeHzeneeBa» C YMCMOBbIMM  XapaKTEPUCTUKaMW CTPOEHUS aTOMOB



XUMUYECKNX 3/1eMEHTOB (COCTaB 1 3apsf S4pa, obLiee YMcno 3MeKTPOHOB
N pacrpefeneHme nx no 3/1eKTPOHHbIM C/0AM);

KnaccuguumpoBatb XMMUYECKMUEe 3M1eMEHTbI, HEOPraHMYeckne BeLLEeCTBa,
XMMUYecKne peakuum (Mo YMCNy U COCTaBy Y4acTBYHOLMX B peakuuu
BELLIeCTB, MO TEN/0BOMY 3NEKTY);

XapaKTepu3oBaTb (ONUCbIBaTb) 06LLME XMMUYECKMe CBOMCTBA BELLECTB
Pa3INYHbIX KNaccos, NOATBEPXKAAA OnucaHve NprMepamm MOeKYNAPHbIX
YPaBHEHMI COOTBETCTBYHOLLMX XMMUUECKNX PeaKLWiA;

MPOrHO31poBaThL CBOMCTBA BELLECTB B 3aBUCUMOCTM OT X Ka4eCTBEHHOIO
COCTaBa, BO3MOXHOCTM MPOTEKaHUs XMMWUYECKMX MpeBpaLleHnii B
Pas3INYHbIX YCIOBUAX;

BbIYMCNIATb  OTHOCUTE/IbHYIO  MOJIEKY/IAPHYKO U MOMSPHYK0  Macchbl
BELLEeCTB, MacCOBYK [O/I0  XMMMYECKOro 3fieMeHTa Mo qopmyne
COefIMHEeHWs, MacCoBYHO [JONH0 BelLeCTBa B pacTBOpe, MPOBOAUTL PacUEThI
M0 YPaBHEHNIO XMMUYECKOIN peakuuu;

MPUMEHSATb OCHOBHbIE Orepaumn MbICIIUTENIbHOWN AeATeNIbHOCTU — aHaIn3
M CUHTEe3, CpaBHeHMe, 0600LleHMe, cucTemMaTM3aumto, Knaccugukaumio,
BbISIB/IEHNE MPUYNHHO--C/IEACTBEHHbIX CBA3E — A1 U3Y4YeHUs CBOWCTB
BELLECTB WM  XMMMWYECKMX peakuuid, eCTeCTBEHHO-Hay4Hble MeTOApbl
MO3HaHWA — HabMoAeHNe, M3MEPeHWe, MOAENMPOBaHNe, 3KCMEePUMEHT
(peasibHbIin 1 MbIC/IEHHBIN);

CnefloBaTb  MpaBwiam  MOMb30BaHUS  XUMWUYECKON  nocyfod U
nabopatopHbiM 060pyAoOBaHMEM, a TakKXke npaswiaM obpalleHus ¢
BewecTBaMm B COOTBETCTBUM C  WHCTPYKUMSMU MO BbINOSIHEHNIO
NabopaTopHbIX XMMUYECKUX OMbITOB MO MOMYYEHUO W COBMpaHUIo
razoobpasHbIX BewecTB (BoAOpoAa M KuUciopoga), MNpUroToBIEHUIO
pacTBOPOB C ONPeAeNnéHHON MaccoBO [0Meil pacTBOPEHHOIO BELLECTBA,
MNNaHMpoBaTb UM MPOBOAUTL  XUMWYECKME  3KCNEPUMEHTbI MO
pacno3HaBaHUIO PacTBOPOB LUEIOYEN U KACNOT C MOMOLLbIO UHAMKATOPOB
(nakmyc, heHoNQTaNIEUH, METUNOPAHX U APYTUYe).

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

pacKkpbiBaTb CMbIC/T OCHOBHbLIX XUMWYECKUX MOHATUI:  XUMWUYECKMNIA
3/IEMEHT, aToM, MOJIeKY/ia, WMOH, KATWOH, aHWOH, MPOCTOe BELLECTBO,
C/TIOXKHOE BELLECTBO, Ba/IEHTHOCTb, 3/1EKTPOOTPULATENNBHOCTb, CTerneHb
OKMCMNEHUSA, XMMMYECKas peakLmsi, XMMUYecKas CBA3b, TEMN0BON 3thheKT
peakumMu,  MOMb,  MONSAPHbIA  OO6BEM,  PacTBOp,  3MEKTPOMUTHI,
He3NeKTPONNTLI, 3MIEKTPONIUTUYECKAA AMccoumalms, peakumMm WOHHOMO
obMeHa, KaTa/im3atop, XMMUYEeCcKOe paBHOBecue, 0bpaTMMble U



HeobpaTVMble peakuun, OKUCIUTENIbHO-BOCCTAHOBUTE/IbHbIE PeakLuuu,
OKUCNUTENb,  BOCCTaHOBWUTENb,  OKWCMEHWE WU BOCCTAHOBJ/IEHWE,
afinoTponusa, amoTepHOCTb, XMMUYecKas CBA3b (KOBasIeHTHasA, MOHHaS,
MeTa/i/InyecKast), KpUCTa/IIMyecKasd peLluéTka, Kopposus  MeTaslos,
CMNaBbl, CKOPOCTb XWUMWYECKON peakuuu, npeaensHo AonycTumas
KOHUeHTpauma MNAK BeLLecTBa;

WNNOCTPUPOBATb  B3aMMOCBS3b  OCHOBHbIX XUMWYECKMX TMOHATUIA 1
MPUMEHATL 3TW NMOHATUSA NPU ONUCAHNMW BELLECTB U X NPeBPaLLEHWA;
MCNONb30BaTb XUMUYECKYHD CUMBO/IMKY [N COCTaB/eHUS  (POpMyn
BELLLECTB U YPaBHEHUIA XUMUYECKNX PeaKLniA;

OnpefensTb Ba/IeHTHOCTb U CTENEHb OKWUCNEHNSA XUMUYECKUX 3/IEMEHTOB B
COEAMHEHUAX Pa3/IMYHOro CocTaBa, MPUHAANEXHOCTb BELECTB K
OnpeaenéHHoOMyY Kraccy COeAMHEHWIA Mo opmynam, BUA XMMUYECKOMR
cBA3N (KOBa/leHTHasA, WOHHas, MeTajl/inyeckas) B  HeOpPraHNM4eckKmx
COeAMHEHUNAX, 3apsAf MOHA MO XMMMUYECKON hopMyne, XapakTep cpefbl B
BOAHbIX pacTBopax HeopraHWYecKUX COeAUHEHWI, TUM KPUCTa/IMYECKON
PELUETKM KOHKPETHOIO BELLIECTBa;

pacKkpbiBaTb CcMbicn [lepuoguyeckoro 3akoHa [. WM. MeHpgeneesa W
[AEMOHCTPMPOBaTb ero MOHWMaHWe: OMNUCbIBaTb W XapakTepu3oBaTb
TabnnuyHyo opmMy [leproanyecKoin CUCTEMbl XUMWYECKNX 3/IEMEHTOB:
pasnuyaTb MNOHATUS «rnaBHas noarpynna (A-rpynna)» M «nobo4yHas
nogrpynna (b-rpynna)», Manble M 60nblIMe MNepuogbl, COOTHOCUTb
0603HaYeHNs, KOTOpble WMEKTCS B Mepuoamyveckon Tabnuue, cC
YMC/IOBbIMW  XapaKTePUCTUKaMW  CTPOEHMS  aTOMOB  XMMWYECKMNX
a/leMeHTOB (cocTaB U 3apsaf A4pa, oOulee 4MC/IOo  3/1EKTPOHOB U
pacrnpegeneHne WX MO 3NEKTPOHHbIM CNOAM), OOBACHATL 06LLMe
3aKOHOMEPHOCTU B M3MEHEHWUWN CBOWCTB 3/1EMEHTOB M UX COEAMHEHWIA B
npegenax manbiX NepuodoB M rnaBHbIX MOAFPYMN C YYETOM CTPOEHMUS UX
aTOMOB;

KnaccuguumpoBatb XMMUYECKNE 3M1EMEHTbI, HEOPraHNYeCcKMe BELLECTBA,
XMMUYECKMe peakumm (Mo YMCy U COCTaBy Y4YaCTBYHOLLMX B peakumm
BELLECTB, MO Tenj0BOMY 3(PMEKTY, MO U3MEHEHMIO CTEMEHEN OKUCIEHUS
XUMUYECKNX 3/1EMEHTOB);

XapaKTepn3oBaTb (OMuMcbiBaTb) 06LWMe M CrneummryecKne XMMUYecKme
CBOMCTBA MPOCTbIX W CNOXHbIX BeLEeCTB, MNOATBePXAas onmcaHue
npyMepaMn  MOJIEKYNAPHBIX UM NOHHBIX YPaBHEHWUIA COOTBETCTBYHOLLMX
XUMUYECKNX peakLni;

COCTaBMATb  YPaBHEHUS  3MIEKTPONIMTUYECKON  AuccoumaumMm — KUchorT,
LLLeI0Yelt U Coneit, NosHbIe U COKpPaLLEHHbIE YpaBHEHUS peakLUuiA MIOHHOIO



O0bMeHa, YypaBHeHMs peakuuin, MOATBEPXKAAIOLWMX  CYLLECTBOBaHME
reHeTMYeCKOM CBA3M MeXAy BelLecTBamm pas/inyHbIX K/1acCosB;
packpbiBaTb CYLWJHOCTb  OKMC/IUTE/IbHO-BOCCTAHOBUTE/bHBLIX — peaKLmil
MOCPeLCTBOM COCTaB/IEHUA 3MIEKTPOHHOIO 6anaHca aTUX peakuuii;
MPOrHO3MpoBaTh CBOWCTBA BELLECTB B 3aBMCMMOCTW OT WX CTPOEHUS,
BO3MOXHOCTW MPOTEKAHUS XMMUYECKUX MPEeBPaLeHNiA B Pas/INYHbIX
YCNOBUSAX;

BbIYNCNATL  OTHOCUTENIbHYIO  MOMEKY/IAPHYIO U MOMAPHYKO  Macchbl
BELLEeCTB, MacCOBYK [O/Il0  XUMWUYECKOro 3femeHTa no qopmyne
COefIMHeHWs, MacCoBYHO [JO/H0 BeLLeCTBa B pacTBOpe, MPOBOAUTL PacyéThI
M0 YPaBHEHNIO XMMUYECKOIN peakuuu;

cobnogatb  npasBuna  MoSIb30BaHWA  XMUMWUYECKOW  Mocygod U
nabopatopHbiM 060pydoBaHVMEM, a TakXe npaBuia obpalleHus C
BewlecTBaMm B COOTBETCTBUM C  WHCTPYKUMSMMU MO  BbINOSIHEHNIO
NabopaTopHbIX XMMUYECKUX OMbITOB MO MOMYYEHUO W CcoBMpaHuMIo
ra3oobpasHbIX BeLecTB (aMMUaka 1 yrieKncioro rasa);

MPOBOAWUTL  peakuun,  MNOATBePXAaloLMe  KayeCTBEHHbIA  cOCTaB
pa3/IMyHbIX BELLECTB: pacro3HaBaTb OMbITHLIM MYTEM Xnopug-, 6pomua-,
noana-, kapboHar-, ocar-, cuAMKaT-, Cynbar-, TMAPOKCUA-NOHBbI,
KaTVOHbl aMMOHUSA U WMOHbI U3YYeHHbIX METa/INoB, NPUCYTCTBYIOLLME B
BOAHbIX pacTBOpax HeopraHMYeCcKnx 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, U3MepeHVe, MOAEMPOBaHNe, 3KCNEPUMEHT (peasbHblil U
MbIC/IEHHBIA).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
n/n TEM MPOrpaMMbl Bcero KOHTpOJH:HbIe HpaKTI/I‘lCCKI/Ie 06pa30BaTeJILHLIe PeCypChl
padoThI padoTshI
Pa3zle.11 1. HepBOHa‘laﬂbele XMUMHUYCCKHE ITIOHATUA
XnMuns — BaXKHas 061acTb
11 €CTECTBO3HaHNSA U 5 9 Bubnnoteka LLOK
NPaKTUYECKOW AeATeNIlbHOCTM https://m.edsoo.ru/7f41837c
yesnoBeKa
12 BelyectBa n XxMMumyeckume 15 1 Bubnnoteka LLOK
peakuunm https://m.edsoo.ru/7f41837c
WToro no pasgeny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Bo3gyx. Kucnopog. Noxartune 5 Bubnnoteka LLOK
06 okcupaax https://m.edso00.ru/7f41837c
99 Bogopog.lNoHsaTre 0 Kucnotax 3 1 Bubnnoteka LLOK
n consax https://m.edso0.ru/7f41837c
23 Bopga. PacTtBopbl. MoHATME 06 5 1 1 Bubnmnoteka LLOK
OCHOBaHMAX https://m.edso0.ru/7f41837c
54 OCHOBHbIe Kacchl 11 1 1 Bubnnoteka LLOK
HEOPraHN4YeCcKNx CoeaNHEHNI https://m.eds00.ru/7f41837c
WToro no pasgeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu


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

MepnoanyecKnii 3aKoH 1
Mepvoamyeckasa cuctema
XUMUYecKkux anemeHToB . U.
MeHgene-esa. CTpoeHWe aToma

3.1

XUMUYecKasi CBSI3b.
3.2 OKucnuTenbHo-
BOCCTaHOBUTE/IbHbIE peaKkLun

WToro no pasgeny

Pe3epBHOE BpeMms

OBLEE KOJIMYECTBO YACOB INO
NMPOIrPAMME

15

68

Bubnmoteka LLOK
https://m.edsoo.ru/7f41837¢c

Bubnmoteka LLOK
https://m.edsoo.ru/7f41837¢c

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

Bubnmoteka LLIOK
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

9 KJIACC

Ne i/

Pa3zpea 1.

11

1.2

1.3

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

BeIHECTBO H XHMHYECKHE pCaKIIUHN
MoBTOpeHWE 1 Yrny6ieHne 3HaHW
OCHOBHbIX pa3fesnos Kypca 8 knacca
OCHOBHble 3aKOHOMEPHOCTU XMMUYECKNX
peakuuii

ANEeKTPONTMYECKAA AUCCoLMaLns.
XUMUYeCKMe peakLn B pacTBopax

Toro no pasgeny

Pasznea 2.

2.1

2.2

2.3

2.4

HeMeTanasl M UX cOeTHHEHUS

O6Lan xapakTepucTnKa XMMUYECKNX
anemeHTOB VIIA-rpynnbl. ["anoreHsbl

O6Lwan xapakTepucTMKa XMMUYECKNX
anemeHToB VIA-rpynnol. Cepa 1 eé
COeANHEHMS

OO6LLasn XxapakTepucTmKa XMMMYeCKnX
anemeHToB VA-rpynnbl. A30T, hoctop 1 nx
COeANHEHMS

O6uan xapakTepucTnKa XMMUYECKNX

anemeHToB IVA-rpynnbl. YTnepog u
KPEMHUI 1 UX COeUHEHNA

Toro no pasgeny

KoanuecTBo 4acoB

Bcero

17

25

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

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

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

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

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

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



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO6Lume cBOWCTBA MET/1/IOB

3.2 BakHenwme MeTan bl 1 X COeANHEHMS

Toro no pasgeny

Pasnen 4. Xumus u oxkpyxamomas cpeaa

4.1 BelllecTBa 1 maTepuasbl B XXN3HW YenoBeka
Toro no pasgeny
Pe3epBHOe Bpems

OBLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME

16

20

68

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

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

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

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



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrposbusie IIpakrnyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
MpegMeT XMMUK. PONb XUMUU B YKU3HN 1 Bubnuoteka LIOK
yesioBeKa. Tena v BelllecTBa 06.09.2023  https://m.edsoo.ru/ff0d210c
[MoHATWE O METOAAX MO3HAHUSA B 1 bubnunoreka LIOK
XMW 06.09.2023  https://m.edsoo.ru/ff0d227e
MpakTnyeckas pabota Ne 1 «[Mpasuna
paboTbl B labopatopun 1 Npuémbl 1 bubnnoreka LIOK
obpatleHus ¢ 1abopaTopHbIM 13.09.2023  https://m.edsoo.ru/ff0d23dc
o0bopyaoBaHMeM
UncTble Belectsa 1 cmecu. Cnocoobbl 1 Bubnuoteka LIOK
pasgeneHns cMecel 13.09.2023  https://m.edsoo.ru/ff0d26ca
MpakTnyeckas pabota No 2
«PasfieneHne cmeceii (Ha npumepe 1 bubnmoteka LIOK
o 20.09.2023  https://m.edsoo.ru/ff0d28c8
OYMCTKM MOBAPEHHOM COMN)»
ATOMbI 1 MONEKYNbI 1 bubnmoreka LIOK
y 20.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMUYeCKUe 3/1eMeHTbl. 3HaKu 1 Bubnuoteka LIOK
(CMMBONbI) XMMUYECKNX 3IEMEHTOB 27.09.2023  https://m.edsoo.ru/ff0d2be8
[MpocTble 1 CNoXHble BeLLecTBa 1 Bubnmoteka LIOK
P " 27.09.2023  https://m.edsoo.ru/ff0d2a6¢c
ATOMHO-MO/IEKYNAPHOE Yy4YeHne 1 bubnmoteka LIOK
YIAPHOE ¥ 04.10.2023  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

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOAHCTBA COCTaBa BELLECTB.
Xumnyeckas opmyna. BaseHTHOCTb
aTOMOB XMMWYECKUX 3/IEMEHTOB

OTHOCUTENbHAA aTOMHas Macca.
OTHoOCUTENbHaA MOMeKyNspHaa Macca

MaccoBas [015 XUMNYECKOro
3/1eMeHTa B COEANHEHUN

KonnyecTso BellecTsa. Morib.
MonspHas macca

Pur3snyeckne U XMMNYECKNE ABNEHNS.
XnMmnyeckas peakums

Mpu3HaKK 1 YCNoBMS NPOTEKaHNS
XUMUYECKUX peakLuii

3aKOH COXpaHeHus MacChl BeLLECTB.
XUMUYecKmne ypaBHeHUA

BbluncneHmst KONMYecTBa, Macchbl
BELLLECTBA MO YPaBHEHNAM XMMUYECKMX
peakLuuii

Knaccugukaums XMMMYeCcKnUX peakLuia
(coegnHeHWs, pasnoXxeHns,
3ameLLeHuns, 06MeHa)

M. B. JTOoMOHOCOB — YYéHbIiA-
3HUMKnoneauct. O6o6LLEHME U
cucTemaTnsaums 3HaHun

KoHTponbHas pabota Nel no teme
«BelLLecTBa N XMUMUYECKME peakLmmns»
Bo3ayx — cmeck rasos. CocTas
Bo3ayxa. Kucnopog — a/1eMeHT v

04.10.2023

11.10.2023

11.10.2023

18.10.2023

18.10.2023

25.10.2023

25.10.2023

bnbnmoteka LIOK
https://m.edsoo.ru/ff0d2eae

bubnunoteka LIOK
https://m.edsoo.ru/ff0d323c

bubnunoteka LIOK
https://m.edsoo.ru/ff0d350c

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

bubnunoteka LLOK
https://m.edsoo.ru/ff0d37fa

bubnunoteka LLOK
https://m.edsoo.ru/ff0d3al6

bnbnuoteka LLOK
https://m.edsoo.ru/ff0d3b88

bubnunoteka LIOK
https://m.edsoo.ru/ff0d5708

bubnunoteka LIOK
https://m.edsoo.ru/ff0d3f34

bnbnuoteka LIOK
https://m.edsoo.ru/ff0d40c4

bnbnuoteka LIOK
https://m.edsoo.ru/ff0d4290

bubnunoteka LLOK
https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocToe BeLecTso. O30H

®un3nyecKmne N XMMMYeCKme CBOMCTBA
Kucnopoza (peakuum OK1CNeHus,
ropeHue). MNMoHaTMe 06 okcmaax

Cnoco6bl MoMy4YeHns KUcnoposaa B
nabopaTopuy 1 NPOMbILLIEHHOCTH.
MprmMeHeHKe Kucnopoga

TennoBoi athheKT XMMMUYECKON
peakuuu, MOHATHE O
TEPMOXMMMUYECKOM YPaBHEHWN, 3K30- U
3HAO0TEPMUYECKMX PEaKLMAX

Tonnmeo (He(Tb, Yrosib 1 MeTaH).
3arpssHeHuve BO3ayxa, Cnocobbl ero
npeoTBpaLLEeHNs

MpakTnyeckas pabota Ne 3 o Teme
«[lony4yeHne 1 cobmpaHme KUCIoposaa,
N3y4yeHune ero CBOMCTB»

Bo/opos — 3M1eMeHT 1 MpocToe
BELLECTBO. HaxoxaeHve B Npupoae
dU3NYECKUNE N XUMUYECKIE CBOICTBA
BoAopoaa. MpumMeHeHne Bogopoaa

[MoHATME 0 KUCoTax M conax

Cnocobbl NoyyYeHnst BOAOPOAA B
nabopaTopum

MpakTnyeckas pabota Ne 4 ro Teme
«[lony4yeHne 1 cobmpaHme BOLOPOAA,
M3y4yeHune ero CBOMCTB»

bubnunoteka LIOK
https://m.edsoo.ru/ff0d4614

bubnunoteka LIOK
https://m.edsoo.ru/ff0d497a

bnbnuoteka LLOK
https://m.edsoo.ru/ff0d4790

bnbnuoteka LLOK
https://m.edsoo.ru/ff0d4c4a

bubnunoteka LIOK
https://m.edsoo.ru/ff0d4ae2

bubnunoteka LIOK
https://m.edsoo.ru/ff0d4dd0

bnbnuoteka LLOK
https://m.edsoo.ru/ff0d4dd0

bnbnuoteka LIOK
https://m.edsoo.ru/ff0d50d2

bnbnuoteka LIOK
https://m.edsoo.ru/ff0d4dd0

bubnunoteka LLOK
https://m.edsoo.ru/ff0d4f42



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

32

33

34

35

36

37

38

39

40

41

42

MonspHbIin 06BbEM rasoB. 3aKoH
ABoragpo

BbluncneHns 06béma, Konmyectsa
BELLECTBA rasa Mo ero N3BecTHOMY
KONMYeCTBY BeLLecTBa UM 06bEMY

BbluncneHus 06LEMOB ras3oB no
YpPaBHEHUWIO peakLMm Ha OCHOBe 3aKOHa
0OBEMHbIX OTHOLLEHWI ra3oB

dur3nyecKne 1 XMMUYECKIME CBONCTBA
BOAbI

CocTtaB ocHOBaHWA. MoHATKE 006
NHAMKaTopax

Boga Kak pacTBopuTeNb. HacbllLeHHble
W HEHaCbILLiEHHbIE PacTBOPbI.
MaccoBasi [10/151 BELL,ECTBa B PacTBOPE

MpakTnyeckas pabota Ne 5 o Teme
«[pnroToB/ieHne pacTBOPOB C
onpefenéHHoM MaccoBoW Aonen
pacTBOPEHHOrO BeLLECTBa»
KoHTponbHas paboTa No2 no Teme
«Kucnopopg. Bogopog. Boga»
Okcuapbl: cocTas, Knaccugukaums,
HOMEHK/aTypa

MonyyeHne N XMMUYECKMe CBOCTBA
KUC/IOTHbIX, OCHOBHbIX 1 aMPOTEPHbIX
OKCUAoB

OcHoBaHWA: COCTaB, Knaccugukaums,
HOMeHK/aTypa

bnbnmoteka LIOK
https://m.edsoo.ru/ff0d542e

bubnunoteka LIOK
https://m.edsoo.ru/ff0d55a0

bubnunoteka LIOK
https://m.edsoo.ru/ff0d5708

bnbnuoteka LLOK
https://m.edsoo.ru/ff0d587a

bnbnuoteka LLOK
https://m.edsoo.ru/ff0d59e2

bubnunoteka LLOK
https://m.edsoo.ru/ff0d5b40

bubnunoteka LIOK
https://m.edsoo.ru/ff0d5eba

bubnunoteka LIOK
https://m.edsoo.ru/ff0d6342

bnbnuoteka LIOK
https://m.edsoo.ru/ff0d664e

bubnunoteka LLOK
https://m.edsoo.ru/ff0d664e

bnbnuoteka LIOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

51

52

53

MonyyeHne N XMMUYECKIE CBOICTBA
OCHOBaHW

KuncnoTbl: cocTaB, Knaccugukauums,
HOMEHKnaTypa

HOHyHeHMeb1XMMMH€CKM€CBOMCTBa
KNCNOoT

Conu (cpefHue): HOMeHKNaTypa,
CMoco6bl MONYYEHNS, XMMUYECKMe
CBOWCTBa

MpakTnyeckas pabota Ne 6. PelueHue
3KCNepUMeHTa/IbHbIX 334ay Mo TeMe
«OCHOBHbIe K/lacCbl HEOPraHNYecKnx
COEANHEHNIN»

"eHeTMYeCKast CBA3b MeXAY Kiaccamu
HEeopraHN4YecKnx CoeanHEHNI

O606LLeHMe 1 cucTeMaTn3aums
3HaHWI

KoHTponbHas pabota Ne3 no teme
"OCHOBHbIe Knaccbl HEOPraHUYecKnx

[V

coenHeHnn

MepBble NOMbITKN KNacCuuKaLmm
XMMUYECKMX 3N1EMEHTOB. MOHATME O
rpynnax cXofHbIX 3/IEMEHTOB

Mepnoanyecknii 3aKoH 1
Mepuofmyeckas cucTemMa XMMNUYECKUX
anemeHToB . . MeHaeneesa

Mepuoabl, rpynnbl, NOArpynmbI

bnbnmoteka LIOK
https://m.edsoo.ru/ff0d67ca

bubnunoteka LIOK
https://m.edsoo.ru/ffOdfee2

bnbnmoteka LIOK
https://m.edsoo.ru/ffOdfee2

bubnunoreka LIOK
https://m.edsoo.ru/00ad9474

bnbnuoteka LLOK
https://m.edsoo.ru/00ad9b7c

bubnunoteka LLOK
https://m.edso0.ru/00ad9a50

bnbnuoteka LLOK
https://m.edsoo.ru/00ad9cb2

bnbnuoteka LLOK
https://m.edsoo.ru/00ad9ela

bubnunoteka LLOK
https://m.edsoo.ru/00ad9ffa

bubnunoteka LLOK
https://m.edsoo.ru/00ada52c¢

bubnunoteka LLOK
https://m.edsoo.ru/00ada52¢



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

CtpoeHune aToMoB. CoCTaB aTOMHbIX bubnunoteka LIOK
aaep. Nsotonebl https://m.edsoo.ru/00ada342

CTpoeHue 31eKTPOHHbLIX 060/104eK
aTOMOB 3/1eMEHTOB MepnoanyecKoi 1
cuctembl . . MeHaeneesa

XapakTepucTmKa XMMN4YeCKoro

bubnunoteka LIOK
https://m.edsoo.ru/00ada6bc

3/1eMeHTa No ero No0XKEHUIO B 1 Bubnuoteka LIOK
Mepuognyeckoin cucteme 4. W. https://m.edsoo.ru/00ada824
MeHzeneesa

3HauyeHwue NeproanyecKoro 3akoHa

NS pasBUTUA HayKn U npakTuku. . U. 1 Bubnuoteka LIOK
MeHzeneeB — YYéHbIiA, negaror u https://m.edsoo.ru/00ada96e
rpaXkfaHuH
JNeKTpooTpULaTeIbHOCTL aTOMOB 1 bubnnoreka LIOK
XUMWYECKMX 3/IEMEHTOB https://m.edsoo.ru/00adaab8
IoHHas XxMmMmyeckas cBA3b 1 bubnmoreka LIOK
https://m.edsoo.ru/00adac34
KoBaneHTHaa nonapHasa XrMMmyeckas 1 Bubnnoteka LIOK
CBA3b https://m.edsoo.ru/00adaab8
KoBanieHTHas HenonapHaa XxMMuyeckas 1 Bbubnuoteka LIOK
CBA3b https://m.edsoo.ru/00adaab9
CreneHb OKMUCeHUs 1 bubnuoreka LIOK
https://m.edsoo.ru/00adae28
OKnMcnnUTENbHO-BOCCTaHOBUTE/IbHbIE 1 Bubnuoteka LIOK
peakuumn https://m.eds00.ru/00adb076
bubnunoteka LLOK
OKucnnTenu n BOCCTaHOBUTENN 1

https://m.edso0.ru/00adb076
KoHTponbHas paboTa Ne4 no teme 1 1 bubnunoteka LLOK



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

«CTpoeHune atoma. XMmnyeckas

CBA3b»

66 Pe3epBHbIA YPOK. O606&u,eH|/|e 7
cucTemaTmnsaums 3HaHuin

67 Pe3epBHbIii YPOK. 0606‘I:L|,eHI/Ie 7
cucTeMaTtmsaums 3HaHui

68 Pe3epBHbIil ypoK. O606LLeHE 1

cucteMatmnsaymna sSHaHu 7

OBLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

68

https://m.edso0.ru/00adb486

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

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

bnbnuoteka LLOK
https://m.edsoo.ru/ff0d61c6



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

9 KJIACC

Ha CKOPOCTb XMMMWYECKOI peakLim 1

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
MepnoanyecKuii 3aKoH.
Meprogunyeckasn cuctema 1 Bubnuoteka LIOK
XUMUYECKMX 3nemeHToB . U. 06.09.2023  https://m.edsoo.ru/00adb59e
MeHpeneesa
3aKOHOMEPHOCTU B U3MEHEHUN
CBOMCTB XMMUYECKNX 3/1EMEHTOB 1 bubnmoreka LIOK
) 06.09.2023  https://m.edso0.ru/00adb6b6

nepBbIX TPEX NepuoLoB
Knaccuurkaums n HomeHKnaTypa 1 bubnnoreka LIOK
HeopraHMYyecKuMx BELLECTB 13.09.2023  https://m.edsoo.ru/00adb7e2
Brabl XMMUYECKOIA CBS3N U TUMbI 1 Bubnuoteka LIOK
KpUCTaIIMYECKUX PELLIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KoHTponbHas pabota Nel no teme

[MoBTOpEHME N YrybeHne 3HaHWI 1 1
« 108T10p i 20.09.2023
OCHOBHbIX pa3fesnioB Kypca 8 knacca»
Knaccuumkayms XmmMmyeckmx 1 bubnunoteka LIOK
peakLU1in Mo pasMyYHbIM NPU3HaKam 20.09.2023  https://m.edsoo.ru/00adbch0
IMOHATME O CKOPOCTU XMMUYECKOA

eakunn. MNoHATNE 0 TOMOreHHbIX U 1 Bubnmoreka LIOK
pearyii. 27.09.2023  https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakumsx
[MoHATME O XMMUYECKOM

aBHOBeCcuU. PaKTOpbI, BIMAKOLLNE 1 bubmuoreka LIOK
P ' el » 27.09.2023  https://m.edsoo.ru/00adc28c



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

10

11

12

13

14

15

16

17

18

NosioXKeHne XMMMN4eCcKoro
paBHOBECUA

OKMCNNTENbHO-BOCCTAHOBUTE bHbIE
peakLnu

Teopws aNeKTPONUTNYECKOI
avccoumaumm. CunbHble 1 cnabble
3NEKTPOUTI

OHHbIe YpaBHEHUs peakLuii

XMMMYecKme CBOMCTBA KUCOT U
OCHOBaHWiA B CBETE MpeACcTaBNeHWiA
06 3M1EKTPOINTUYECKOIA
anccoumaumm

XUMUYECKMNe CBOCTBA CONMEN B
CBeTe NpeacTaBneHnin 06
3NEKTPOIMTUYECKON Anccoumaumnm

MoHsATUE O r’MAPOnM3e coneit

O606LeHre 1 cucTemaTnsaums
3HaHWUN

MpakTnyeckas pabora Ne 1.
«PeLleHne 3KCnepuMeHTaNIbHbIX
3afa4u»

KoHTponbHas pabota Ne2 no teme
«ONEKTPONUTUYECKAS AnccoLmaLums.
XUMUYeCKune peakLm B pacTBopax»

OGLLas XapaKTePUCTMKA ranoreHoB.
XuUMmyeckue cBoiicTea Ha nprmepe

04.10.2023

04.10.2023

11.10.2023

11.10.2023

18.10.2023

18.10.2023

25.10.2023

25.10.2023

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

bubnunoteka LIOK
https://m.edsoo.ru/00adcd68

bnbnuoteka LLOK
https://m.edsoo.ru/00add448

bnbnuoteka LLOK
https://m.edsoo.ru/00add5d8

bubnunoteka LIOK
https://m.edsoo.ru/00add8b2

bubnunoteka LIOK
https://m.edsoo.ru/00add9d4

bubnunoteka LIOK
https://m.edsoo.ru/00addd12

bubnunoteka LLOK
https://m.edsoo.ru/00addbfa

bubnunoteka LLOK
https://m.edsoo.ru/00addecO

bnbnuoteka LIOK
https://m.edsoo.ru/00addfe2



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

19

20

21

22

23

24

25

26

27

xnopa

Xnoposogopod. ConsgHasa K1cnoTa,
XVMUYECKNe CBOCTBA, MOTy4YeHue,
NPYMEeHeHne

MpakTnyeckas pabota Ne 2 no Teme
«[lonyyeHne CONAHON KNCNOTBI,
N3y4eHne eé CBOMCTB»

BbluncneHma no ypaBHeHNAM
XUMNYECKUX peaKLI,VIVI, €cnn oauH n3
peareHToB fiaH B N30bITKe

O6Lan XxapaKTepucTVKa 3/1EMEHTOB
VIA-rpynnol

ANNOTPOMHbIE MOAN(IMKALMN CEpPbI.
HaxoxaeHune cepbl 1 €€ CoeanHEHNIA
B Npupoge. XMM1YecKune CBONCTBa
cepbl

CepoBofopos, CTPOeHMe,
(hn3nYecKme N XMMMYeCcKne CBOMCTBA
Okcunppbl cepbl. CepHas K1cnora,
(hn3nYecKme n XMMmyeckune
CBOICTBA, MPUMEHEHME

XVMUYECKNe peakuuu, nexxawine B
OCHOBe MPOMbILLSIEHHOr 0 crocoba
NoNy4YeHWst CEPHOW KNCNOTbI.
XUMUMUYeCKoe 3arpssHeHne
OKpY>KatoLLLe cpefbl CoeAMHEHNAMU
cepbl

BbluMcneHne MaccoBoit 40NN BbIX0Aa

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

bubnunoteka LIOK
https://m.edsoo.ru/00ade348

bnbnuoteka LLOK
https://m.edsoo.ru/00ade488

bnbnuoteka LLOK
https://m.edsoo.ru/00ade64a

bubnunoteka LLOK
https://m.edsoo.ru/00ade64a

bubnunoteka LIOK
https://m.edso0.ru/00ade802

bnbnuoteka LLOK
https://m.edsoo.ru/00adea28

bnbnuoteka LIOK
https://m.edsoo.ru/00adec8a

bnbnuoteka LIOK


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

28

29

30

31

32

33

34

35

NPOAYKTa peakLmm
O6LLan xapaKTepucTVKa 3/1EMEHTOB
VA-rpynnbl. A30T,
pacnpocTpaHeHne B Nnpupoge,
(hn3nyeckKmne N XMMmMYeCKne CBONCTBA
AMMMaK, ero u3nyeckue n
XMMMWYECKME CBOWCTBA, NONyYeHne U
npumMeHeHue

MpakTnyeckas pabota Ne 3 no Teme
«[lonyyeHne ammmnaka, n3y4eHune ero
CBOMNCTB»

A30THas Ku1cnoTa, eé usmnyeckme n
XVMWYeCKNe CBONCTBA

cnonb3oBaHve HUTPATOB U CONei
aMMOHMS B Ka4eCTBe MUHEPa/IbHbIX
YyA06peHNIA. XMuyeckoe
3arpssHeHVie OKpyXXaroLLein cpesbl
coegMHeHNAMM a3oTa

®ocop. Okeung gpocgopa (V) u
(hocthopHas Kucnota, pusnyeckme un
XVMUYECKINE CBONCTBA, MNOSTyYeHNe

Vcnonb3oBaHue (pocaTos B
KayecTBe MUHepasibHbIX YA00peHWiA.
3arpsisHeHne NpPUPOAHON cpefbl
(hocthaTamu

Yrnepog, pacrnpocTpaHeHue B
npupoge, Gnsnyeckmne n XMMmyeckune
cBOICTBA

https://m.edsoo.ru/00adec8a

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

bubnunoteka LIOK
https://m.edsoo.ru/00adf004

bnbnuoteka LLOK
https://m.edsoo.ru/00adf180

bnbnuoteka LLOK
https://m.edsoo.ru/00adf306

bubnunoteka LIOK
https://m.edsoo.ru/00adf518

bubnunoteka LIOK
https://m.edsoo.ru/00adf68a

bubnunoteka LLOK
https://m.edsoo.ru/00adfc20

bubnunoteka LLOK
https://m.edsoo.ru/00adfd9c



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

36

37

38

39

40

41

42

43

44

OKcuAbl yrnepoaa, nx Usnyeckue u
XUMUYECKIE CBOICTBA.
SKONornyeckme npobemsl,
CBfi3aHHbIE C OKCKaoM yrnepoga (1V)

YronbHas KUcioTa un eé conm

MpakTnyeckas pabota Ne 4 no Teme
"lMonyyeHne yrnekmncnoro rasa.
KayecTBeHHas peakums Ha KapboHar-
noH"

MepBOHaYaNbHbIE MOHATMS 06
OPraHNYecKmx BeLLEeCTBax Kak o
COefIMHEHUSX Yyrneposa

KpeMHui1 1 ero coemHeHus

MpakTnyeckas pabora Ne 5.
PeLleHne aKCnepuMeHTa/IbHbIX 3a4au
no Teme «BaxHenLuve HemeTan bl 1
NX COELMHEHNS»

KoHTponbHas pabota Ne3 no teme
«BaXKHelLLne HeMeTabl U UX
COefMHEHNA»

O6wan xapakKTepucTnka
XUMNYECKNX 3/IEMEHTOB —
MeTa/INoB. MeTannnyeckas cBa3b n
MeTaIMYecKas KpUcTaninyeckas
peLléTka. Pu3myeckre CBOMCTBA
MeTa/1/10B

X1Mmnyeckme CBOMCTBa MeTasI/0B.

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

bnbnmoteka LIOK
https://m.edso0.ru/00ae006¢

bubnnoreka LIOK
https://m.edsoo.ru/00ae027¢

bnbnuoteka LLOK
https://m.edsoo.ru/00ae054e

bnbnuoteka LLOK
https://m.edsoo.ru/00ae080a

bubnunoteka LIOK
https://m.edsoo.ru/00ae0bf2

bubnunoteka LIOK
https://m.edsoo.ru/00ae0el8

bubnunoteka LLOK
https://m.edsoo.ru/00ael103e

bubnunoteka LIOK


https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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54

55

ANEKTPOXUMUYECKNIA psf,
HanpsXXeHWin MeTanoB

O6Lwme crnocobbl NoNyYeHUs
meTannoB. Cnna.bl. BbluncneHus no
YPaBHEHMSIM XMMUYECKNX PEaKLNA,
eC/N OfJUH W3 peareHToB COAEPXUT
npumecu

MoHSATVE O KOPPO3UM META//OB

LLLenoyHble meTannbl

OKCI/I,CI,bI N TUAPOKCNAbI HAaTPUA U
KannA

LLlenoyHo3eme IbHble METa/NbI —
KanbLWIiA 1 MarHuii

BaxkHeilLLne coeanHEHUS KanbLUs

O606L1eHMe 1 cucTemMaTu3aums
3HaHWI

YKECTKOCTb BOAbI 1 CrOCoObI eé
yCTpaHeHus

MpakTnyeckas pabota Ne 6 no Teme
"XKEcTKoCTb BOAbI U METO/bI eé
yCcTpaHeHus"

ANOMVHNIA

AMDOTEpPHbIE CBOINCTBA OKCMAA W
rMapokKcmaa

https://m.edso0.ru/00ael1156

bnbnmoteka LIOK
https://m.edso0.ru/00ael1156

bubnnoreka LIOK
https://m.edsoo.ru/00ael278

bubnnoreka LIOK
https://m.edsoo.ru/00ael4b2

bubnunoreka LIOK
https://m.edsoo.ru/00ael4b2

bubnunoteka LLOK
https://m.edsoo.ru/00ae15e8

bubnunoteka LIOK
https://m.edsoo.ru/00ae15e8

bnbnuoteka LLOK
https://m.edsoo0.ru/00ae1886

bubnunoteka LLOK
https://m.edsoo.ru/00aelae8

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

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



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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61

62

63

64

65

66

YKeneso

OKcmabl, TMAPOKCUABI U COMK XKenesa
(1) nxenesa (1)

O606LLeHNEe 1 cucTemaTm3aums
3HaHWM

MpakTnyeckas padbota No 7.
PeLueHne aKcnepuMeHTa/IbHbIX 3a4au
no Teme «BaxkKHelLLIMe MeTaN/Ibl U UX
COELMHEHUSA»

BbluncneHns No ypaBHeHUSAM
XUMMYECKNX peaKLuiA, eCiM O4UH U3
peareHToB AaH B U30bITKE UK
COAEPXUT NpuMecu. BblumcneHus
MaccoBOV 011 BbIX0[a NPoAyKTa
peakLmm

O606L1eHMe 1 cucTemMaTu3aums
3HaHWI

KoHTponbHas pabota Ne4 no teme
«BaxxHenLwme MeTansibl N UX
COeANHEHUA»

BellecTBa 1 matepuasbl B
NMOBCEAHEBHON XXM3HWN YeNoBeKa
XUMUNYeCKoe 3arpssHeHune
OKpYy>XKatoLLel cpefbl

Ponb xumnu B peLueHmm
3KONOrnyeckmx npobnem

Pe3epBHbIil ypoK. O606LeHMEe 1

bnbnmoteka LLOK
https://m.edsoo.ru/00ael1d86
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yumTenen obuieobpasosar. yupexxaeHuii /A.M. Pageukunin. — 4-e nzg. - M.
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2013.-95¢
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2.Pageuknii A.M. Xumus. naakTnyecknin matepuan. 8-9 Knaccbl: nocobue asis

yumTenen obuieobpasosart. yupexxaeHuii /A.M. Pageukunin. — 4-e nzg. - M.
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