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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIUU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX Opranu3zanusx Poccuiickoit @eneparum.

[Iporpamma mo XuMuu [a€T TpPEACTABICHHE O IIeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpXKAHME, MPEeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IMPOTrpaMMBbl TI0 XHMHH, OTIPEJIENSIET KOJTNYeCTBEHHBIE
M KAayeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH Y9eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroImuXcs, ONMpeaessieT BOZMOXKHOCTH PEIMETa JUIs
peanu3anyu TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTebHOM MpOorpamMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBaHU K pe3yabTaTaM 00ydeHHS XUMUU
Ha YypPOBHE IeJed W3y4eHUs TMpeaMeTa H OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUEe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (JOPMUpPYEMbIE XUMHEH
MIPEJCTAaBIICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemeHusl TI00aNBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€301acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBbl TMYHOCTH, €€ 001IeH 1 QYHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEJIbHOM  y4eOHOM  NEATEIbHOCTH,  OKCIHEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCA OTBETCTBEHHBIM 3TAllOM B (hOpMUPOBaHUU
€CTECTBEHHO--HayYHOH I'PaMOTHOCTH O0yJaroLUXCs;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K IPUpPOJE, K 4YeNOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHU XMMHUHU 00€CHeuuBaroOTCs creuu(puKoil coaep:kaHus
y4yeOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarornyeckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30B0Oil HAyKN XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOrO 001Iero oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMbI NT€PBOHAYAIbHbBIX MOHATUH XUMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ mizyueHuro. Conep’kaHHe CKIIAQABIBACTCS M3 CHUCTEMbl MOHATHUH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUHW Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3HU;



— MpECTaBICHUH 00 AIIEKTPOIUTUIECKOMN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pacCMaTpUBAIOTCS HAa OCHOBE OSMIIMPUUYECKU IIOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEIOBATEIIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHUS U TIOJYyYEHHsI U3y4aeMbIX BELIECTB.

OcBoeHue MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHHUIO IPEICTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
NPOUCXOTUT C TPUBJICUYCHHEM 3HAHUH W3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnn XUMUHU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESITEIbHOCTH YeIOBEeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, s3bIka HayKd, B
MPHOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHWUSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKINi, B
(GOpMHUPOBAaHMM W pa3BUTHH TIO3HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUU MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKHU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIrO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
MPUOOPEHN TaKUe 1, KakK:

— (opMHpoBaHUE MHTEIJIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY IPUHATUIO pEIIeHUH, CHOCOOHON ananTHUpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIICHHE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JEATENbHOCTH,  HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH,

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIBITa
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI1 ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue oomel GyHKIMOHATBHON U €CTECTBEHHO-HAYYHOUW TPaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpPA, HCIOJb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUs LIEHHOCTU
XMUMHYECKUX 3HAHUM Al BBIPAOOTKU SKOJOTHYECKU II€JIeCOOOPa3HOro MOBEJIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTU B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpebl;

—pa3BUTHE MOTHUBALIMK K 00YUEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQuIis U HAMPABICHHOCTH JaibHeiIero ooyyeHus.

OO1iee 4nciio 4acoB, OTBEAEHHBIX IS M3YYEHHs] XUMUHU Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYaIbLHbIEXUMUYECKHETIOHSTHS

[Ipenmer xumuu. Posib XMMUM B KU3HU YENOBEKA. XMMHA B CHCTEME HayK. Tema u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METO/IaX MO3HaHUs B XuMuH. UncTeie BemecTBa U cMecu. CriocoObl pa3ienieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocTeie U cnoXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBast 10J1s1 XMMHUECKOTO 3JIEMEHTA B COSTMHCHUU.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€ThInodhopMynaMXUMIYECKUXCOCTMHEHUM.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE ypaBHEeHUs. Knaccupukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yUe€HHWE W OMHCaHWE (PU3UUECKHX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOW) SABJIEHUH, HAOII0IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHUYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenme crocoGoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BbINApUBAHME, AUCTUIUIALIUA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJEHUEe U OINHCaHUE
pEe3yJbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Moeneil MOJIeKy (IapoCTEP>KHEBBIX).

BaxHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHuUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHs KUCIOpOJa B JIabopaTOpUH U
npoMelieHHocTu. KpyroBopot kuciopoaa B npupone. O30H — auioTpomnHas MoaudUKanus
KHCIIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKkiuu. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHHE BO3]yXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJIE,
(buznuecKkrue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTsl u conu.

MonspHblii 00bEM ra30B. Pacu€rbl o XUMHUUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHnbsie u
HEHACBIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJs BeElIeCTBa B
pactBope. XumMudeckue cBoWcTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupofe. 3arps3HEHUE MNPUPOJHBbIX BoA. OXxpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccupukanus OKCHIOB:
cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKue U XuMHUYECKHE CBOMCTBAa OKCHI0B. [lonydeHne okcuaos.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
HomenknarypaocHoBanuit. usnyeckue u
XUMHUYECKUECBOMCTBAOCHOBaHU. [ losrydueHue0CHOBaHUA.

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kuciaor. OuU3ndecKkue U XUMUYECKUE
cBoiicTBa kucioT. PanakrusHoctumeramioB H. H. bekerosa. [losryaueHuekucnor.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenmn:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB U OINMCAaHHE MX CBOICTB, IMOJYy4YE€HHE, COOMpaHHE, pacrno3HaBaHUE U
M3y4YeHUEe CBOWCTB BOJOpojAa (TopeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, uccliejloBaHHE OCOOEHHOCTEH pacTBOPEHMS BEIECTBCPA3IMYHOM pacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAJIOB), UCCIEOBaHHEe OOpa3lO0B HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C MeETaIaMH,
peakuuii HEeUTpalu3aluu, TMOJYyYeHUE HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
Menpaeieena. CrpoeHueaToMoB.XHMHYECKASICBA3b. OKHCJINTEILHO-
BOCCTAHOBHMTEJIbHbICPEAKIIHUT

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepnognueckuit 3akoH. llepuoguueckas cucrema xumuuyeckux osaemeHtoB JI. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
Ilepuomnueckoit cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U nipakTtuku. JI. . MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHHE, PEAKIIUU PA3JIOKEHNS, COETUHEHUS).

Mesicnpeomemmnuvieceasu



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 MCMOJb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHSATHM, Tak M IOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmire ecTecTBEHHO--HAYYHbIE TOHSATHS: HAyYHBIH (aKkT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuHepaabl, TOpHbIE MOPOJbI, IOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTh CBOMCTB BeIECTBAa OT THIMA KPUCTAUIMYECKOM PEmETKH W BHJA XUMHYECKON
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMUYeCKUX peakiUil M0 pasIM4HbIM MpU3HAKaM (110 YUCIYy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKLIMH, TEPMOXUMHUYECKAE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBHUTEIbHON peakunu. COCTaBICHHE YPABHEHHM OKHCIIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/A IEKTPOHHOI0 OajlaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiun moHHOro OOMeHa. YCIIOBHUS NMPOTEKAHUS peaklMi MOHHOro OOMEHa, MOJHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIECTB, MpOLEcca AUCCOLHUAINN
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJka, BBIJCJICHHE Tra3a, oOpa3oBaHME BOJbI), OINBITOB, HUIIOCTPUPYIOUINX IPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (rOpeHHe, peakUuu pas3okKeHHs, COEAUHEHHUS),
pacrno3HaBaHUE€ HEOPraHMYECKUX BELIECTB C I[OMOIIBIO KAaYECTBEHHBIX PEAKIMIl Ha HOHBI,
pellIeHNEe SKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtajibl 1 MX coeJUHEHHS

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEPHBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMd, HEMEeTalllaMu,
mienoyamu).  Xijopoogopon. ConsHas KHUCIOTa, XMMHUYECKHE CBOICTBa, IOJIYyYEHUE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTeneHu okucieHusd. CTtpoeHue u (pu3MuecKkue CBOWCTBA MPOCTHIX BELIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOpPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEICTaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOmme Kak NpPEACTaBUTENs Kilacca KUCIOT M cnenuduyeckue). XUMHUECKHE peakluu,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOJdydeHHs cepHo Kuciotel. I[Ipumenenue
cepHol kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpHUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKalollell cpelibl
COEIMHEHUSIMU cephl (KUCIOTHBIE NOXKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILEHUSI.

OOmiass xapaktepuctuka syeMeHTOB VA-rpynnbel. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEeHUS. A30T, paclpocTpaHEeHHE B Mpupoje, (QuU3Mdeckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuus Ha MOHbI aMMOHHUA. A30THas KUCIIOTa, €€ IMOJIyuyeHUe,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
ynoOpeHui. XUMHUYECKOe 3arpsi3sHEHUE OKPYKAIOIMIEH cpeabl COSAMHEHUSAMH a30Ta (KUCIOTHBIE
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
docdopa, dusndyeckue u xumudeckue cpoiicta. Oxcuna dochopa (V) u dhochopHas kuciora,
¢busznueckue M XUMUYECKHE CBOMCTBa, moiyueHue. Mcmonb3zoBanue QocdaroB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

OO6mras xapaktepuctuka 3nemMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIeckue cBoictBa. Axcopouus. KpyroBopoT yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyuYeHUE U MPUMEHEHHE. DKOJIOTHYecKre MpoOieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3¢ddekr. YrompHas kuciora u eé
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO351CTBE.

[lepBoHauanbHbIE TMOHATHS 00 OpPraHUYECKUX BEHIECTBaX KaK O COCAMHEHUSX Yriaepoia
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
WMCTOYHUKU YTIEBOAOPOJOB (Yroib, MPHUPOAHBIA Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX poJb B OBITY ¥ IPOMBIIUIEHHOCTH. [IOHATHE O OMONOTHYECKH Ba)KHBIX BEI[ECTBAX:
KuUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU ueloBeKa. MarepHalbHOE €TUHCTBO
OpPraHMYECKUX U HEOPTraHUYECKUX COECTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
CoenuHenus kpeMHus B mnpupoje. OOmme mnpencraBieHus o0 okcuae kpemuus (IV) wu
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenn .

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPUAJIOB), O3HAKOMJICHHE C OO0pa3laMu XJIOPUAOB (TajloreHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4YE€HUE XUMHUUYECKUX CBOMCTB pa30aBiIE€HHONW cepHOMU
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHHUE BHAEOMATEPUANIOB), 00pa3iaMy a30THBIX U GOCPOPHBIX YAOOPEHUH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOKHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHUCIIOTO rasa, MpOBEJCHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl M UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
peméTKa. DNEKTPOXUMUYECKUN psl HaNpsHKeHU MeTaioB. DHU3MYECKMEe U XUMHUYECKHE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHUMA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIIIEHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouHo3emMenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Pusnyeckne U XMMUYECKHE CBOMCTBA MAarHus M Kaiablus. BakHelline cOoelMHEHUs
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
amoMuHHS. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUAPOKCUIA ATFOMUHHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, ruapokcunsl u conu skenesa (II) m sxemesza (III), ux cocras, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJEHCTBUS OKCUIA KAJIBLUS U HATPUS C BOJIOW (BO3MOYKHO MCIIOJIB30BaHUE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi HA MOHBI: MarHus, Kajblus, aIIOMUHUS, IMHKA, *kene3a (1) u xenesa
(IIT), menu (II), HaOmroeHne U OMMCAHME MPOLIECCOB OKPALIMBAHUS IJIAMEHW MOHAMH HATpuS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA [IMHKA, PEIICHNE SKCIIEPUMEHTAIbHBIX 331a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpPYKarollel cpeabl (IpeseibHas JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MIOJIMMEPHBIE MaTepUalbl).

Meosrcnpeomemmnnie ceazu

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4YEHUU XUMHUU B 9 Kiacce OCYIIECTBISAETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHI,
SIBJISIFOIIMXCS] CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

®usuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYNA, OJJEKTPUYECKUH 3apsl, MPOBOJHHUKHU, IOJYIPOBOJHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pPEHIETKa, CIUIaBbl, (U3UYECKUE BEITUUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpabl, TOPHBIE TMOPOJBI, TOJIC3HBIC
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yAbTAThl OCBOCHHS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUS
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMHUU B €IMHCTBE y4eOHOM M BOCITUTATEIBHON IESTEILHOCTH B
COOTBETCTBUM €  TPAJAULHUOHHBIMU  POCCUHCKMMM  COLMOKYJABTYPHBIMM U  JTyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINY 00YJaIOIIIXCS.

JIMYHOCTHBIE PE3YNbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW NO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHUE OIbITAa JESITEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpMoOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAyYHOMY
HAaCJIEUI0, MOHMMAaHMs 3HAUYEHUs XMUMHYECKOW HAyKM B JKM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpMaNUeil 0 MEepeOBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHPOBOH M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTU B HAay4yHBIX 3HaHUSIX 00 YCTpOHCTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MIPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO TI0JIE3HOH,
y4ueOHO-HCCIeI0BAaTEIbCKOM, TBOPYECKOM M JAPYrUX BHUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPHU BBHIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBIMIOJIHEHUM XMMHUYECKUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHHIO U B3aUMOIIOMOIIM B IpoOIecce 3TOM y4yeOHOH NesATeIbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEIEHUE U IOCTYIKH CBOMX TOBAapHINEH C IO3UIUM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHMS MTOCIEICTBUM MOCTYIIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHMS

MHPOBO33PDEHUYECKUE  NPEICTABICHHMS O  BEIIECTBE W XMMHMYECKOM  PEakLuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABIIAIOIIUE OCHOBY VIS
[IOHMMAaHUs  CYIIHOCTM HayyHOW KapTUHbBI MHpPA, MpPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS NMPHUPOABI, B3AMMOCBA3SX YEIOBEKA C NMPUPOJHOU CPENOH, O PONH
XMMMH B II03HAHUU ITUX 3aKOHOMEPHOCTEN;

[IO3HABATE/IbHBIE MOTHBBI, HAIIPABJICHHBIC HA IIOJIyYEHUE HOBBIX 3HAHUU 10 XHUMHH,
HeoOXoAuMBble JUId OOBACHEHMsI HAONIOJAeMbIX IPOLECCOB U SABJICHWUH, IO3HABATEIBbHOM,
MH(GOPMALMOHHOM U YNTATEIbCKON KyJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITENILHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOM JUTEpaTypod, AOCTYMHBIMH TEXHHUUYECKUMH CpPEACTBAMHU
MH(GOPMALMOHHBIX TEXHOJIOI U

UHTEpeC K OOYyYeHMIO M IO3HAHUIO, JI0003HATENBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHONH M HCCIENOBATEIbCKON IEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHME IIEHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 370pOBbI 00pa3 >KWU3HU, OCO3HAHUE MOCIEJICTBUM M HENpHUsITHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAWMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KU3HH;

5)TpynaoBoro BocnuTaHus:

MHTEpEC K MPaKTUYECKOMY M3Y4YEHUIO MpodeccHii u Tpyaa pa3IuuyHOro poja, yBaKeHHE K
TPyAy W pe3ynbTaraM TpyJOBOM JAEATEIbHOCTH, B TOM 4YHCIE HA OCHOBE IPUMEHEHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,

OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHENIHOW MpOo(EeCCHOHATBHON IEATENbHOCTH U

pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;
6)3K0J10r14ecKOro BOCIIUTAHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHs, NMOHUMAaHHE LEHHOCTH 3/JI0pPOBOTO M Oe30macHOro odpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYaLUAX, YTPOKAIOIIUX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMCHSTH 3HAHUS, TMOJydaeMble TPU HM3YYCHHH XUMUU, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPENOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00AJILHOTO XapakTepa SKOJIOTMUYECKUX MpoOJieM M MyTed MX pelleHus
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHHUs OOLIeHaYyYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUNOTe3a, (aKT, cUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaIMeTOB (GOPMUPOBATEH MPEJICTABICHUE O
LIEJIOCTHOM HAay4yHOUW KapTWHE MHpa, U YHUBEpcaibHble ydeOHble NEHCTBUS (MIO3HABATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIE YHHBepcalbHble YUeOHbIe 1eliCTBUS

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIMBATh B3aUMOCBSI3b C APYTUMU MOHSTHUIMHU), UCIIOIb30BATh MOHATHUS AJIsi OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 0ObEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€TyKTUBHbIC,
10 aHAJIOTUH ), JIeNIaTh BBIBOJIBI U 3aKIIFOUCHHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MIpUMEHseMbIe B XUMHH MOJICJIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CHMBOJ 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC NMPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX DPEAKIHMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHUE MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAay€CTBE MHCTPYMEHTa MO3HAHHUs, a
TaK)K€ B KayeCTBE OCHOBHI i (OPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpHOOpeTEeHNE OMbITa MO TJIAHUPOBAHUIO, OPraHMU3AIMH M TPOBEACHUIO YYCHUUYECKUX
AKCIEPUMEHTOB, YMEHHE HAOMI0IaTh 32 X0J0M MpoIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBATH €TI0
pe3ynbTaT, (opMynupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNaHHOM pabdoTe.

Padora ¢ undopmanueii:

yYMEHHE BBIOMPATh, AHATTM3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM MpeICTaBICHHSI, TOJIy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4yHO-TIOMYJsIpHAS TUTEpaTypa



XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHEeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHATH PAa3IUYHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAMMBIX JJIsl BHITIOJHEHHS y4eOHBIX U MMO3HABATEIbHBIX 33134
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (OpPMY MpPEICTABICHUS
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

yYMEHHUE HCITOJIb30BaTh U aHATU3UPOBATh B Mpolecce y4eOHOW M HCCIEeI0BATENbCKOM
NEATeTbHOCTH HH(OPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHsS 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHMH) IO CYIIECTBY
oOcyxnaemMoii TeMbl, (HOPMYIHPOBATH CBOM TPEIJIOKEHUS OTHOCHUTEIFHO BBITIOJHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (JTa00paTOPHOTO OTMBITA, JA0OpPATOPHON pPabOTHI MO HCCICIOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
MCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE YdY&éTa
OoOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIUN (0OCYXIeHUS, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIbHO ONPENENTh 1eNId JesITeIbHOCTH, IIAHUPOBATh, OCYIECTBIISATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUIl MpuU
BBITIOJIHEHUM 3aJlaHUil ¢ Y4€TOM TMOJY4YEeHHUS HOBBIX 3HAHMHA 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJJaHH.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOyyarolUMMUCsl Hay4HbIE 3HAHUS, YMEHHMsS U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHO obnactu «XUMHUS», BHUIABI JEATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koHy obyuenus B 8 kJjiacce npenMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHITHUI: aTOM, MOJEKYJIa, XUMHUECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTb, OTHOCHTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Jsl XUMHYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIATENFHOCTD, CTENICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKIuii: peaky COCAMHEHUS, PEaKIIuN PA3I0KEeHUs, PEaKIIMK 3aMElIeHNs, PeaKIuu
oOMeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TEIIOBOM A PEKT peakiuu, sSApo aToMa,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTalb, PagUyC aroMa, XUMHUYECKas CBS3b,



IOJISIpHAsl M HETOJISIpHAsl KOBAJIEHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHUOH, AaHUOH,
pacTBop, MaccoBas J0Js BellecTBa (IIPOLIEHTHAs KOHLIEHTPALKs) B PACTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHSTUH U IPUMEHATH 3TU
MIOHSATHS IIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

® UCMOJB30BATh XUMHUYECKYIO CHMBOJHUKY JJIsI COCTaBlieHHS (OpPMYIT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIHI;

® OIpeleNsITh BAaJEHTHOCTb aTOMOB JJIEMEHTOB B OMHApPHBIX COEIWHEHUSX, CTEIEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEJMHEHUSX, NPHUHAUIEKHOCTh BEILIECTB K
OTpeNeNéHHOMY KJIacCy COCIUHEHMH 1o (QopMyliaMm, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

e packpbiBaTh cmbich [lepunomanueckoro 3akona [I. M. MenzeneeBa: n1eMOHCTPUPOBATH
MMOHUMAaHHE TEePUOINYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX 3JIEMEHTOB OT HX
nonoxkeHuss B Ilepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaipo;

® ONUCBIBaTh U XapakTepus3oBaTh TaOnmuuHylo Qopmy Ileproguueckoid cucTemsl
XMMHMUYECKUX DJIEMEHTOB: DPa3nyaTh MOHATHS «IJaBHas moarpymnmna (A-rpymma)» u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
o0o3Ha4YeHusl, KOTOpble UMeroTcsl B Tabnuie «lleprogudeckast cuctemMa XMMHUYECKHX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (CocTaB MW 3apsii sapa, oO0llee 4YHCIO JIIEKTPOHOB U
pacnpesesieHrue uX Mo 3IEKTPOHHBIM CIIOSIM);

e iaccuuIUpOBaTh XUMUYECKHE DJIEMEHThI, HEOPraHUYECKUE BEUIECTBA, XUMUYECKHE
peakiuu (IO YHUCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEMJIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TOATBEpXKJas  ONHCAHME INpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX KAUE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIUHCIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYKO MaccChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (popmylie COeTMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, 0000IIeHIE, CUCTEMATH3AIUI0, Kilaccu(UKaIUiO, BBISBICHUE MPUYUHHO-
-CIIEICTBEHHBIX CBSA3€M — JUIsI U3YYEHHs] CBOWCTB BEIIECTB U XMMHUYECKUX pPEaAKIUH,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAOMIOJeHHEe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

e cJeloBaTh MpaBUjiaM IOJIb30BAHHUS XUMHUYECKOW TOCylnod ©  1abopaTopHBIM
o0opy/noBaHUEM, a TaKXke IMpaBUJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJTYyYEHHIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OMPENEIEHHON MACCOBOU J0JIEH paCTBOPEHHOTO BELIECTBA, INIAHUPOBATh
U NIPOBOJUTH XUMUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB LIEJIOYEH U
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (heHoI(TanenH, METUIOPAHXK U APYTHe).

K xoHiy oOyueHust B 9 Kjacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTb c(GOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTb,
NIEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XUMHUYECKas PEAKLMsl, XUMHUYECKas
CBSI3b, TEIUIOBOW 3((EKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOp, HIEKTPOJIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMbIE pPEaKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBajleHTHAsi, MOHHAs, MeETaJuIM4ecKas), KpPUCTAJUIMUECKas pElETKA, KOPPO3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeiabHO JOIycTUMas
koHuenrpauusa [IJIK BemecTsa;

WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH M NPUMEHSTH 3TU
MOHSATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

WCIOJb30BaTh XUMHYECKYI0O CHMBOJIMKY JJISi COCTaBJICHUS (OpPMya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHIA;

OTPEENATh BaJCHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOTO COCTaBa, MPHHA/UIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIacCcy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
MeTajyInyeckasi) B HEOPraHWYECKUX COEAUHEHUAX, 3aps] HOHA [0 XHUMHUYECKOU
(dbopmyre, XxapakTep cpelbl B BOJHBIX PACTBOpaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cMmbica [lepuoaunueckoro 3akoHa [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMUMaHME: OMHUCHIBATh M XapakTepu3oBaTh TaOnuuHyo dopmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymnma)», maneie u OoJblIME TEPUOJIBI,
COOTHOCUTh 0003HAYeHHUS, KOTOpPblE HMEIOTCA B MEPUOAUYECKOM Tabmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsij szpa, o0lee YUCI0 MIEKTPOHOB U PACHPENEICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B IIPElEeNax MaJbIX IEPUOIOB U ITIABHBIX MOATPYIIl ¢ Y4ETOM CTPOCHHS
UX aTOMOB;

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHUUECKHE BELIECTBA, XUMUYECKUE
peakuuMu (M0 YHUCIY M COCTaBYy YJYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pPexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHHUS] XMMUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) oOLIME M cHeuu(puYeckue XHUMUYECKHe CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKIAs ONMCAHUE NIPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHHH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUHM;

COCTAaBJIATH YPABHEHMSI DIEKTPOIMTUYECKON JUCCOLMALMU KUCIIOT, LIEIOYEH U COJIEH,
IIOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS peakluil HOHHOr0 0OMEHa, ypaBHEHUs PEaKLUH,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'€HETHUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCa ITUX peaKLHii;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAHUS XMMUYECKUX NIPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 1Mo (GopMylie COeTMHEHHUs, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHUUYECKOHN peakLnu;

coOmoaTh MpaBHUja I0JIb30BAHMS XMMHMYECKOM TOCyAodH u  JabopaTOpHBIM
0o0OpyZIOBaHHEM, a TaKkKe IpaBuUia OOpAIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA0OPATOPHBIX XUMHUECKUX OINBITOB MO MOJIY4YEHUIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPKIAAIOIINE KAaUECTBEHHBIN COCTAB PAa3IMYHBIX BEILECTB!
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kKapboHat-, docdart-,



CWIHKAT-, Ccynb(haT-, THIPOKCHJ-UOHBI, KATUOHBI aMMOHHS ¥ WOHBI H3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEILLECTB;
MIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHONU NEITENBHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHHE, O00O0O0IIEeHNE, CHCTEeMATHU3alUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
HaydYHbIE METOJbl TO3HaHUST — HaAOMIOIEHHWE, W3MEpPEHUe, MOJACIMPOBaHUE,
9KCIEPUMEHT (PEaJbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUES KJIACC

Ne

/ HaI/IMeHOBaHI/Iepa3IleJ10B Hu
I

TEMIIPpOrpaMMBbI

Paznea 1.IlepBoHavyaibHbIeXUMHYECKUCTIOHSITHS

XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHMS U MPAKTUYECKOU
NeSITEeIbHOCTH YeJIOBEKa

1.2 BeniecTBa n XuMHU4YeCKUEpEAKIIUN

Uroronopazneny

KoauyecTtBouacoB
Bcer  KoutpoJsbHbIlepadoT
0 bl
6 0
14 1
20

Pa3znen 2.BaxHeiilme npeacTaBuTe/Id HEOPraHNYeCcKNX BellecTB

2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax
2.2 Bogopoa.IloHsitie o KUCIIOTaxX U COJIAX
2.3 Bopna. PactBopsl. [TonsiTre 06 ocHOBaHUAX

24 OCHOBHBIEKIACCHIHEOPTAaHNYECKUXCOEANHE
' HUM

Htoro nopasaciy

5

11

30

IIpakTnyeckuepador
bl

DJIEeKTPOHHbIE
(uu¢pposrIe)
oOpa3oBaTe/bHBIEpeCYp
Chl

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edso00.ru/7f41837¢
bu6mmoreka [JOK
https://m.edso00.ru/7f41837¢
bu6mmoreka [JOK
https://m.edso00.ru/7f41837¢

bubmuoreka [JOK
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
https://m.edsoo.ru/7f41837c

Paznen 3.1lepuoanyeckuii 3akon u [lepuoanueckasi cucrema xumnueckux 31eMeHToB /. . MennesieeBa. CTpoeHueaTomMoB.

XuMHYeCKAACBA3b. OKI/IC.TII/ITe.]'lLHO-BOCCTaHOBI/ITeJIbeIepeaKIII/II/I

[Iepnoanueckuit 3akoH u [lepnoanueckas
3.1 cucTeMa XMMHYECKUX 3jieMmeHToB /I, 1.

MemnneneeBa. CtpoeHue atoma

Xumnueckasi cBsi3b. OKHCIUTETBHO-

3.2

BOCCTAHOBHUTCJIbHBIC PCAKITNN

Uroronopazneny

PesepBHOEBpEMs

OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

15

68

bubmmoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢c
bubmmoreka [{OK
https://m.edsoo.ru/7f41837¢c
bu6moreka [IOK
https://m.edsoo.ru/7f41837¢c



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

9 KUIIACC

Ne
n/

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Paszpnen 1.BemiecTBo 1 XUMHYeCKHE PeaKIHMU

[ToBTOpeHue u yriuyoaeHue 3HaHUH

11 OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca

12 OCHOBHBIE3AKOHOMEPHOCTHXUMHYECKUXPEA
' 19002071

13 DIIEKTPOIUTHYECKAS IUCCOLUALIUSL.
' XUMHYECKHE PEaKIIUU B PaCTBOPAx
Uroronopazneny

Pa3nen 2.HeMeTa/JILI M UX COeTUHEHUS

2.1

2.2

2.3

2.4

OOmiast XxapakKTepUCTUKAa XUMUYECKHX
anemeHToB VIIA-rpymmel. ["amorenst

OO01as XxapakTepUCTUKa XUMUYECKHX
anemeHToB VIA-rpynmel. Cepa u
e€coeIMHEHUS

OO01as XxapakTepUCTUKa XUMUYECKHX
aneMeHToB VA-rpynnsl. A30T, pochop u ux
COCIIMHCHUS

OO1ast XapakTepUCTUKAa XMMUYECKUX
anemeHToB |VA-rpynmsl. Yrieposa u
KPEeMHUH U UX COCTMHEHHUS

Hroronopaszaeny

KoauyecTtBouacoB
Bcer  KouTposibHblepato
0 ThI

5 1
4 0
8 1
17

4 0
6 0
7 0
8 1
25

IIpakTnyeckuepado
ThI

DJIEeKTPOHHbIE
(uu¢pposrIe)
oOpa3oBaTe/bHBIEpeCYp
Chl

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
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

Pazgen 3.MeTasiibl M UX COeTUHEHU S

3.1 OO0111eCBOMICTBAMETAIIIOB
3.2 Baxueiime MeTajuibl U UX COCTUHEHUS
Uroronopazneny

Paznen 4.Xumus n okpyxxamomas cpeaa

4.1 BemectBa 1 MmaTepuainsl B )KM3HU YEJIOBEKA
Uroronopazneny

PesepBHOEBpEMS

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

16

20

68

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636
bub6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
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




IHOYPOYHOE INVTAHUPOBAHHUES KJIACC

Temaypoka

[Ipenmer xumuu. Poss XuMum B KU3HU
yenoBeka. Tema u BemecTBa. duzndeckue
cBoiicTBa BeutecTB. JIO1.M3y4uenue u
onucanue (U3NIECKUX CBOMCTB 00pa3IioB
HEOPraHMYECKHUX BEIIECCTB.
JO2.duznyeckue cBoKcTBa 0OPA3IIoB -
METAJIJIOB U HEMETAJIJIOB.

Ilonsatue o meroaax mo3Hanus B xumuu. J1O
1.3HaKOMCTBO C XUMUYECKOUN MOCYI0H, ¢
npaBUJiaMu paboThI B TabOpaTOpuu U
npueMaMu oOpaIeHus ¢ 1abopaTOpHBIM
000pyIOBaHHUEM.

[Tpaktuueckas padota Ne 1 «IIpaBumira
paboTHI B Ta0OPATOPUH U TPUEMBI
oOpareHus ¢ 1abopaTOpHBIM
00opyIOBaHUEMY

Uucrele BemecTBa U cMecu. CriocoOsl
paznenenus cMmeceit. JIO2.M3yuenne
Croco0O0B pa3JieNieHus: cMecei (C MOMOIIBIO
MarauTta. J103.Crnoco0sl pa3aeneHusicMecei
(¢unpTpoBaHME, BHITAPUBAHUE,
TUCTUIUTSIIINSL, XpoMaTorpadus).
[IpakTiueckas pabota Ne 2 «Paznenenue
cMmeceil (Ha mpuMepe OYHCTKH MOBAPEHHOM

KoimnuecrBoyacos
B
erc Kontpoasn
blepadoThI
1 0
1 0
1 0
1 0
1 0

IIpakTH4Yeck
nepadoTsl

Jlaran3
YUYeHusl

DyieKTpOoHHBbIeNN(PPOBLIEOOPA3
oBaTeJIbHbIepecypchl

bu6moreka [IOK
https://m.edsoo.ru/ff0d210c

bu6moreka [IOK
https://m.edsoo.ru/ff0d227e

bu6moreka [IOK
https://m.edsoo.ru/ff0d23dc

bubmuoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8



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

10

11

12

13

14

COJIN)»

ATOMHO-MOJIEKYJISIPHOE YY€HHUE. ATOMBI.
Momnekynsl. [IpocTbie u c10KHBIE BELIECTBA.
JIO3. Co3nanue Mojeneit MOJIeKyl
(1rapocTep;KHEBBIX)

XUMUYECKHUE DTIEMEHTBI. 3HAKU (CUMBOJIBI)
XAMUYECKUX 1eMeHTOB. OTHOCHTENbHAS
aToMmHas Macca. CtapToBast
JTUarHoCTUYECKasi padoTa.

Xumunueckas popmyna. OTHOCHUTENbHAS
MOJIEKYJISIpHAs Macca.

Brruucnenust mo xumuueckum GopMyIiam.
MaccoBas 107151 XHMHUYECKOTO 3JIEMEHTA B
COEJTMHECHUSIX.

3aK0H IMOCTOSHCTBA COCTaBa BCIIECCTB.
BanenTHOCTH aTOMOB XMMHUYECKUX
9JICMCHTOB

Omnpenenenre BaJ€HTHOCTH XUMUYECKUX
3JIEMEHTOB 10 (hopMyJie BEelIeCcTBa.
CocraBnenuneopmynnoBaJeHTHOCTH.

KonunuecTtBo BemectBa. Mosb. MossipHast
Macca. J104.006pa3ibl BemecTs
KOJIMYECTBOM 1 MOJIb

Breruucnenus Koam4ecTBO BCIICCTBA,
MOJ'IHpHOﬁ Macca, MaCChl B€IIICCTBA.

dusznvecKrue 1 XHMUYECKHE SIBJICHUSI.
Xumnuaeckas peakius. JIO4.Habmonenue
(dbu3nveckux (IIaBjieHue BOCKA, TasSHUE
TBa) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIUBAHUE MEIHON TIPOBOJIOKH)
sseieHuit. JIOS dusnueckue sBiIeHUs
(nnaBneHue BOCKa, TasHUE JIbJa, pAaCTUPAHUE
caxapa B CTYNKE, KUTIEHUE U KOHEHCaIUs

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d2be8

bu6moreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6moreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6moreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6moreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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16

17

18

19

20

21

BoJibl) J1O6. Xumunueckue sBieHus (ropeHue
CBEYH, IPOKAIMBAHUE MEJHOU MMPOBOJIOKH,
B3aUMO/ICHCTBUE COJIbl WIIM MEJa C COJISTHOM
KHCIIOTOM).

[Ipu3Haky U ycioBUs IPOTEKAHUS
xumuueckux peakuuid. JIOS. Habmonenue u
ONMCAHNE IPU3HAKOB NMPOTEKAHUS
XMUMHMUYECKUX PEaKLUN pa3IMUHbIX THIIOB.
JO7.HabmoneHne npu3HaKkoB MPOTEKaHUS
XUMUYECKUX peakIuii(pa3ioKeHue caxapa,
B3aUMOJICICTBUE CEPHOM KHUCIIOTHI C
XJIOpUJIOM Oapusi, MOJTy4YE€HUE U pas3IoKEeHUE
TUAPOKCUAA MeH(2) IpH HarpeBaHUH,
B3aUMO/ICHCTBHE JKeJe3a C pacCTBOPOM COJIU
Menu (2).

3aKOH COXpaHEHHs MacChl BEIIECTB.
Xumuueckue ypaHenusi. M.B. JloMmoHOCOB -
y4eHbIi-3HIuKIoneaucT. J108.OnbIThI,
WUTIOCTPUPYIOIINE3aKOHCOXPAHEHUAMACCHI.

Knaccudukanus XuMuaeckux peakiuii
(coenuHEeHMS, pa3JIOKEHUS, 3aMCIICHHUS,
oOmMmeHa)

Brruncienus mo ypaBHEHUSIM XUMHYECKUX
peaKui.

O6o06menue pasaena 1. [leppoHavanbHbIE
XUMHYECKUE HOHITHA.

KonTponsnas pabora Nel mo pazaeny
«[lepBoHauanbHBIC XUMUYECKUE TTOHITUS

Bo3nyx — cmech razoB. CocTaB Bo3ayxa.
Kucnopoa — sneMeHT u mpocToe BEImeCcTBO.
O30H. Brruncnenne MOIEKyISIPHONW MacChI
KHCTIOpO/ia M 030HA HAa OCHOBAaHUH aTOMHOM
MaccChl XuMu4eckoro anemenTa. JJ09.

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d3al6

bu6moreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6moreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6moreka [IOK
https://m.edsoo.ru/ff0d5708
bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4
bubnuoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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24

25

26

27

KauectBenHoeomnpeenenneco1ep >kaHusK1cC
JIOPOJia B BO3AYXE.

du3nyeckre 1 XUMHUUYECKHE CBOIICTBA
KHCIJIOpoJia (peaKIuy OKUCICHUS, TOPEHHE).
CriocoOsI MOTydeHuUsT KHCIIOPO/1a B
nabopaTtopusix U Ha MMPOU3BOJICTRE.
[Tpumenenne xucnopona. 1010.
[Tony4yenue, cobupanue, pacrno3HaBaHue U
M3y4YEHUECBOUCTBKUCIOPOA.

TennoBoii 3 pexT XuMHIecKoi peakiuy,
TOHSATHE O TEPMOXUMHUYECKOM YPaBHECHHH,
9K30- U SHJOTEPMUUYECKHUX PEAKITUSIX.
Tonnuso (HedTh, Yroiab U METaH).
3arpsi3HEeHHE BO3IyXa, CITIOCOOBI €T0
npenotBpamenus. JJO11. Habmronenue
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOJIOM U
YCIIOBHUS BEUIECTB C KMCIOPOJIOM H YCIOBUS
BO3HUKHOBEHHUS U MIPEKpaIIeHHs TOPEHUS
(moxkapa).

Oxkcunpl. JIO6. O3HakomIIeHHE C 00pa3aMu
OKCHJIOB U OTIMCAaHUE X CBOICTB.
[IpakTuueckas padota Ne 3 o Teme
«[lonydyenue u cobupanue KHUCIOpo/a,
U3YYEHHUE ero CBOICTBY»

BO,Z[OpOI[ — JJICMCHT M ITPOCTOC BCIICCTBO.
Haxoxnenue B IIpupoac. dusnueckue u

xumuyeckue coiicta. [Ipumenenne. JJO12.

[Tomyuenue.coOupanue u cooupanue
Bojiopoza. JJO13. Bzaumoeiictue
BOJIOPOJIa C OKCUIOM MeH (2)

JIO7.B3auMoaeiTCBHE KUCIIOT C METAJUIaMH.

IIpaktnyeckas padora Ne 4 o teme
«ITomyuenue u cobupanue BoJ10po/a,

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6moreka [IOK
https://m.edsoo.ru/ff0d497a

bu6moreka [IOK
https://m.edsoo.ru/ff0d4ae2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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36

37

W3yYEHHUE ETO CBOMCTB)

TloHaTne o KucioTax.
TloHaTHe 0 consax

Momnsipablii 00bEM ra30B. 3aK0H ABOTAIPO

Brrancnenust 00b€Ma, KOJIMYECTBa BEIIECTBA
rasa o ero U3BECTHOMY KOJIMUYECTBY
BEIIECTBA WM 00BEMY

Brruncnenust 00b€MOB ra3oB 10 ypaBHEHUIO
peakIuy Ha OCHOBE 3aKOHA OOBEMHBIX
OTHOIIIEHUH T'a30B

PemennexoMOMHNPOBAHHBIX3aTIa.

TeMaTnyeckuii KOHTPOJIb MO TEME:
"Kucnopoa. Bonopoa. Oxcunbl. Kuciaorsr.
Comm".

duznyeckre 1 XUMHUYECKHAE CBOIICTBA BOIBI.
JIO15B3anMoneiicTBiEe BOIbI ¢ METAJJIAMU
(HATpHEM M KaJIbITUEM ).

OcnHoBanusl. [TonaTre 00 HHAUKATOPAX.
JIO16. UccnenoBanue pacTBOPOB KUCIIOT U
1IeJI0Ye ¢ TOMOIIbIO MHIUKATOPOB.

Bona kak pactBopurens. Hackiennsie u
HEHACBILIEHHBIE PACTBOPHI. MaccoBasi 10
BellecTBa B pactBope. JIO14. PactBopenue
BEILIECTB C Pa3JINYHON pacTBOPUMOCTb.
JIO8.UccnenoBanue ocodbeHHOCTEN
pacTBOpEHUS BELIECTB C Pa3InIHON
pactBopumocTsio. JIO9.IIpurorosnenue
PacTBOPOB C

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4c4a
bu6mmoreka [{OK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [{OK
https://m.edsoo.ru/ff0d542e

bu6moreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6moreka [IOK
https://m.edsoo.ru/ff0d5708

bu6moreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6moreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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45

OIIPEEIEHHOMMACCOBOMA0IENPACTBOPEHHOT
OBELIECTBA.

[Ipaktuyeckas padora Ne 5 o teme
«IIpuroroBneHue pacTBOpPOB €
OIIPeNENEHHON MacCOBOU J10JIeH
pacTBOPEHHOTO BEILIECTBA»

KonTponsnas pabora Ne2 o teme
«Kucnopoa. Bonopon. Boga»
Oxcuppl: cocTaB, KiaccupuKanus,
Homenknarypa. JIO17. O6pasist
HCOPraHNM4YCCKUX BEHICCTB PA3JIMYHBIX
KJIaCcCOB.

[Tosmydenune n XuMHU4YECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX
okcusioB J10O18. OnpIThi,
WJUTFOCTPUPYIOLIUEXUMUYECKNECBOMCTBAKIIA
CCOBHEOPraHNYECKUXBELIECTB.

OcHoBaHHUs: COCTaB, KIIacCU(PUKAIIHSI,
Homenkiarypa. J1017. O6pa3iib
HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX
kiaccoB. JIO10.0Onpenenenue
PacTBOPOBKHUCIIOT M IIEJIOYeH C
MTOMOIIIBIOWHIUKATOPA.

[Tonydyenune u XuMHUYECKUE CBOMCTBA
ocHoBanuii. 1018.0OmbITHI,
WUTIOCTPUPYIOIINE XUMHUYECKUX CBOMCTB
KJIAaCCOB Heopranmueckux emiects. JIO13.
[TomyueHneHepacTBOPUMBIXOCHOBAHUIA.
Kucnotsl: cocras, knaccuduxarus,
Homenknarypa JIO17. O6pasis
HEOPraHMYECKHUX BEIECTB Pa3IMYHBIX
KJ1aCCOB.

HOJ'IyLIeHI/IC U XUMHYECKHE CBOMCTBA KUCJIOT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoteka [IOK
https://m.edso0.ru/ff0d6342

bu6moreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [JOK


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
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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J1O18.01nbIThl, WILTIOCTPUPYIOIINE
XMMHUYECKUX CBOMCTB KJIACCOB
Heopranuueckux Bemects. JIO11.M3yuenne
B3aUMO/JICHCTBUS KUCIIOT C METaJIaMH,
peakuuii HeMTpaaIu3aryu.
JIO12.B3aumMopeiicTBue pacTBOpa CEpHOM
KHCJIOTBI C OKCHIOM Meu (2)

Conu (cpennue): HOMEHKIIATypa, CIoCOObI
noJstyueHusi, xumuueckue cpoiicrtsa J1017.
OO0pa3ipl HEOPraHMYECKUX BEIIECTB
pasznuunbiX kiaccoB. J1O18.0OnbIThI,
WLTIOCTPUPYIOIINE XUMHYECKIX BEIIECTB
KJIACCOB HeopraHmyeckux peniects. JIO14.
BrITecHeHreo JHOTOMETAIIIAIPYT UMU3PACTB
0pacoJIu.

[TpakTruueckas padota Ne 6. Permenue
SKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COEIUHEHUIN

I'enernueckas CBA3b MCXKOY Ki1acCaMH
HCOPraHn4eCKUux COGI[I/IHCHI/Iﬁ

O06001IeHre U cUCTEMATU3ALNS 3HAHUN.
Brruncienus mo ypaBHEHUSIM XUMHYECKUX
peaKIMii: KOJMYeCcTBa BEMIECTBA, 00beMa,
MAacChl [0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00bEMY, MacCe peareHTOB WU
MIPOJIYKTOB PEAKIHH.

KontponbHas padota Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPraHUYECKUX
coequHeHun"

HepBLIe IOIIBITKH KJ'IaCCI/I(I)I/IKaLII/II/I

XHMHUYECKUX 3JIEMEHTOB. IIoHsATHE O
rpyimnax CXOAHbIX 3JICMCHTOB (H_[eJ'IO‘IHLIe n

https://m.edsoo.ru/ff0dfee2

bubnuoreka [JOK
https://m.edso0.ru/00ad9474

bu6moreka [IOK
https://m.edso0.ru/00ad9b7c

bu6moreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa



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
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58
59

IEJIOYHO-3EMENIbHBIE METAJIIBI, TaJIOT€HBI,
MHEpTHBIE Ta3bl). AM(OTEpHOCTD.
J1019.B3aumMopeiicTBrE THAPOKCHIA IUHKA
Y pacTBOPaMH KUCJIOT U IIETOYCH.
JIO15.03HakoMmieHME €
00pa3IaMUMETaIIOB U HEMETAJIJIOB.

[Iepnoanueckuit 3akoH u [lepnoanueckas
crucTeMa XuMHU4YecKux 3jaeMenToB /], U.
MenneneeBa. @U3NUYECKHUIT CMBICIT
MOPSIIKOBOTO HOMEPA, MEePHO/Ia, TPYIIIIBI
anementa. JIO 21. Tabnuma
"Ileproanyeckas CUCTEMAa XUMHUYECKHUX
anemenToB J|.M1.Menneneena.

3nauenue [lepuoanueckoro 3akoHa s
pa3BuTHA HayKku U npaktuku. /. 1.
MenneneeB — y4EHBIN, MTEAror U
IPaKIaHUH

Crpoenue atomoB. CocTaB aTOMHBIX SIJIEP.
N3otonsl. J1020. MoaenupoBaHue CTpOECHUS
MOJIEKYJI ITPY TOMOILK PUCYHKOB, MOJIETIEN,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL

CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB [lepuoanueckoil cuctemst 1. U.
Meupeneena

XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA T10
ero noJioxkeHuto B [leproanueckoit cucreme
. . MeHnaeneeBa

TeMaTuyeckuii KOHTPOJIb IO TEME:
"[Tepnoanueckuii 3akoH. [lepuoanueckas
cuctema /.M. Menaeneesa.
DIEeKTPOOTPULIATEEHOCThATOMOBXUMHYECK
HX3JIEMEHTOB

HMoHHassXxuMHu4ueCcKasCcBI3b

bu6mmoteka [IOK
https://m.edsoo.ru/00ada52c

bu6moreka [IOK
https://m.edsoo.ru/00ada96e

bu6moreka [IOK
https://m.edsoo.ru/00ada342

bu6moreka [IOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bubnuoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00adaab8
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63
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65

66

67

68

KoBanenTHas nossipHas 1 HENoJIsIpHas
XUMUYECKas CBS3b

CreneHbOKUCICHUS

OKHUCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

peakuuu. Okucnurenu ,BocctaHoBUTEH.

Oxkucnenue. Boccranosnenue. J1022.

OnsIThl, WILTIOCTpUpYIOIIKE npumepsr OBP

(ropeHue, peakIuu pa3ioxKeHus,
COEJIMHEHUS)
CocTaBIE€HHEOKUCITUTEIBHO-
BOCCTaHOBHTEIHHBIXPEAKITHH.
O606mmenue Temsl: "[lepuoanyeckas
cuctema. CTpoeHue aToma.
XUMUYECKasICBA3D .

KontponbHas padota Ne4 o teme
«CtpoeHue atToma. XMMHYECKASICBA3b)
PesepBubIit ypok. O6001eHNE 1
cUCTeMaTH3allus 3HaHUH

PesepBubIit ypok. O6001eHNE 1
cUCTeMaTH3allus 3HaHUH

PesepBubIit ypok. O6001eHNE 1
cUCTeMaTu3aIlus 3HaHUH

OBIIEE KOJIJMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/00adac34
bubmuoreka [IOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [{OK
https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edso0.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bu6moreka [IOK
https://m.edso0.ru/00adb076

bu6moreka [IOK
https://m.edsoo.ru/00adb486
bu6moreka [IOK
https://m.edsoo.ru/00adb33c
bu6moreka [IOK
https://m.edsoo.ru/00ad9ch2
bu6moreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

HccnegoBanue 3aBUCUMOCTH CKOpPOCTH
XHMHUYECKOH pcakuuu OT BO3/ICHCTBUA

Ne KoauyecTBouacoB
Be aTau3 JIeKTPOHHBIENN(PPOBLICOOPA30
n Temaypoka Kontpoabusl  IIpakTHueck A y P bp P
er YeHHUA BaTe/IbHbIEPeCYpPChl
/ epadoThI nepadoThI
n
IToBTOpenwue. Ileproanaecknii 3aK0H.

P PHOZ bu6moreka [IOK
[Tepuoanueckas cucTeMa XUMHYECKUX 1 0 0 https://m.eds00.ru/00adb59e
anemenTtoB JI. 1. Menneneena — '
IToBTOpEeHnEe.3aKOHOMEPHOCTH B
I/ISMGHSHI/II/I CBOIICTB XI/III\)/II/ILIeCKI/IX 1 0 0 bubmorexa LIOK

N https://m.edsoo.ru/00adb6b6
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB b
Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuorexa [JOK
HEOPraHUYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buael XuMHUUECKO# CBSI3U M THITBI
KpucTayundeckux pemerok. JJO1.
O3HaKOMIJICHHE C MOJCIISIMH
a bu6moreka [IOK
KPHCTAJLITMHCCKHX PCIICTOK 1 0 0 https://m.edsoo.ru/00adbac6
HEOPraHMYECKHX BEIIECTB -METAIIJIOB 1 — :
HeMeTa/IoB (rpaduTa U anmasa),
CJIO’KHBIX BEIIECTB (XJIOpHUIa HATPHUS).
Kontponbnas padorta Nel o teme
«IToBTOpEHUE U yriyOneHne 3HaHUI 1 1 0
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay.
BxoanasanarnoctuueckaspadoTa.
Knaccudukanus XuMUIeCKuX peakiuii 1 0 0 bu6mmoreka [JOK
10 Pa3JINYHBIM PHU3HAKAM https://m.edsoo.ru/00adbcbh0
[ToHsATHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHsATHE O TOMOT€HHBIX U 5
nomnorexa IJOK
reTeporeHHbIx peakuusx. J102. 1 0 0 .

https://m.edsoo.ru/00adbe9a



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
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11

12

pa3nu4HbIX (PAaKTOPOB.

IToasaTre 0 XUMHUYECKOM paBHOBECHUU.
@akTOpBI, BIUSAIOIINAE HA CKOPOCTh
XUMHYECKOH PCaKIUU U IMOJIOKCHUC
XHUMHUYCCKOT'O paBHOBCCHUSA

OKHCIUTENTEHO-BOCCTAHOBUTEIIHLHBIC
peakuun. JIO3 OnbIThl,
wutrocTpupytomme npumepst OBP
(ropenue, peakiuu pa3aoKeHus,
COCTMHEHUS ).

Teopust 2MEKTPOIUTHYECKON
JUCCcoIHany. MexaHu3M JUCCOIAIT
BEIIIECTB C Pa3INYHBIMU BUIAMU
XUMHYeCKOH cBsI3U. CTENeHb
qucconmanuy. CUIbHEBIE B cla0kbIe
anektpoautsl. J104.UccnenoBanus
3IEKTPONPOBOIHOCTH PACTBOPOB
BEIIECTB, Mpolecca AUCCOLUALIUN
KHCJIOT, IIEI0YSH B COJICH

Peaxinu nosHoro ooMmeHa. YcioBus
MPOTEKaHUS PEaKIMi HOHHOTO OOMEHa.
HNonnsie ypaBuenus. J[O5.0nbIThHI,
WUTIOCTPUPYIOIIHE TPU3HAKU
MPOTEKaHUS PEAKIIMi HOHHOTO OOMEHa
(oOpazoBanHe ocajKa, BbIJICICHUE ra3a,
obpa3zoBanue Bojpbl). JIO1. Uzyuenue
MPU3HAKOB MIPOTEKAHUS PEAKIUU
HOHHOTO OOMEHA B pacTBOpax
ANIEKTPOJIUTOB (C 0Opa30BaHUEM OCaJIKa,
BBbIZIETICHHUE Tra3a, 00pa3oBaHUEM BOJIbI).
XHUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUH B CBETE MpeACTaBICHUI 00
ANEKTPOJUTUYECKON JUCCOLMAIIIT

bu6mmoreka [{OK
https://m.edsoo.ru/00adc28c

bu6moreka [IOK
https://m.edsoo.ru/00adcade

bu6moreka [IOK
https://m.edso0.ru/00adcd68

bu6moreka [IOK
https://m.edsoo.ru/00add448

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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XMMHNYECKUE CBOMCTBA COJIEU B CBETE

IPEACTAaBICHUIN 00 EKTPOIUTUIECKON

mucconuanmu. Iloasarue o
TUAPOIU3ECONICH.

XUMHYecKre CBOMCTBA KHUCIIOT,
OCHOBAHMWI, OKCHJIOB U COJICH B CBETE

IIPEJCTABICHUN 00 AIIEKTPOIUTHYECKOM

mucconmaruu u OBP. JIO6.

PaCHO3HaBaHI/IeHeopFaHI/I‘IGCKI/IXBeHIeCTB

C IOMOIIBIOKAYECTBEHHBIXPEAKIIHIA.
Beruncienus mo ypaBHeHHSIM

XUMUYECKUM ypaBHeHUsM. O0001IeHEe

U CUCTEMaTU3ALUI3HAHUN

[IpakTueckas padota Ne 1. «Pemenune

OKCIICPUMCHTAJIBHBIX 3a1a4»

KontponbHas padota Ne2 o teme
«DNEKTPOIMTHIECKAS TUCCOLIAITHSL.
XUMHUYECKUEPEAKIIH B PACTBOPAX»

OO01as XxapakTeprucTUKa raJIoreHOB.
XHUMUYECKUE CBOMCTBA HA MPUMEPE
xsiopa. JIO7. OnbITel, OTpakaroume
¢buznyeckue U XuMU4YecKre CBOWCTBA
TaJIOT€HOB U X COCTUHEHUIA

XnopoBogopoa. ComnsiHast KUCIIOTa,
XMUMHYECKUE CBOMCTBA, MOIy4YEHUE,
npuMenenue. J108.0O3nakomiieHue ¢
o0pasramu XJ0puI0B (TaIOTCHHUIOB).
JIO2. N3yueHue CBOMCTB COJSIHON
kuciotel. JIO3.IIpoBenenue

KaLIeCTBeHHBIXpeaKIlI/IfIHaXJIOpI/II['I/IOHLI.

IIpaktuyeckas padora Ne 2 o teme
«ITonyyenue COJIIHON KUCIIOTHI,
H3yYEHHE €€ CBOUCTBY»

bubmuoreka [IOK
https://m.edso0.ru/00add8b2

bu6mmoreka [IOK
https://m.edso0.ru/00add9d4

bu6moreka [IOK
https://m.edsoo.ru/00addd12

bu6moreka [IOK
https://m.edsoo.ru/00addbfa

bu6moreka [IOK
https://m.edsoo.ru/00addec0O

bu6moreka [IOK
https://m.edsoo.ru/00addfe2

bubnuoreka [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edso0.ru/00ade348



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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Brruncnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIHid, €ClIi OJUH U3
peareHTOB JIaH B U30BITKE.
TectupoBanuenoreme:
OOmasixapakrepucTika 7
IPYIIBITIABHONIIO AT PYIIITEI.

OO6mast XxapaKTepUCTHKA PJIEMEHTOB
VIA-rpynnel

AnnoTtponHsie MOIU(UKALIUN CEPBI.
Haxoxnenue cepbl 1 €€ coeTuHEHMI B
pHupoie. XMMUYECKHE CBONCTBA CEPHI.
J109. O3nakomMieHue ¢ o0pa3lamMu cepsl
U €€ COCMHEHUSIMH.

CepoBonopo, cTpoeHue, pu3ndeckue u
XUMHUYECKUE CBOMCTBA

Oxcuppl cepbl. CepHas KUCIIOTA,
¢buznyeckue U XuMUYeCKIe CBONCTBA,
npumenenue. J1010. Habmonenne
mporecca oOyriiMBaHHe caxapa Mo
JIEUCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM
kucioToil. JIO4. M3ydeHne XuMu4ecKux

CBOMCTB pa30aBIICHHOM CEPHON KHCIIOTHI.

JIOS. IIpoBeneHne KaueCTBEHHOM
peakiuu Ha CynbGhaT-uoH U HAOJII0ICHHUE
MPU3HAKA €€ TIPOBEICHUS.

XUMUYECKUE PeaKIInu, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
MOJIy4€HUS] CEPHOMN KUCIIOTHI.
XHUMHUUECKOE3arpsi3HEHUEOKPYKAOIIEHC
peabICOETMHEHUSIMUCEDPDI

Brruncnenne maccoBoil 10J1M BbIX0/1a
IIpOoJyKTa peakuuu. TectupoBanue no
teme: OO0Imas XxapakTepucTUKa 6 rpymnibl

bu6mmoreka [IOK
https://m.edso0.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6moreka [IOK
https://m.edsoo.ru/00ade64a

bu6moreka [IOK
https://m.edso0.ru/00ade802

bu6moreka [IOK
https://m.edsoo.ru/00adea28

bubnuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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IJIABHOM MO ArPYIIIIBL.

OO1as XxapakTepucTUKa IEeMEHTOB V A-
rpymIbl. A30T, pacpoCTpaHCHHE B
npupoje, Gu3nIecKne u XUMHIECKUE
cBorictBa. J1011.03nakoMiieHue ¢
(U3NIECKUMHUCBOMCTBAMHUA30TA U
€roCoeIMHEHUM.

AmMuax, ero (pu3nYecKue 1 XuMUYeCcKne
CBOMCTBA, ITOJIyYEHHUE U IPUMEHEHUE
J1013. Tlonyuenue, coOupanue,
pacro3HaBaHUE U U3y4EHUE CBOWCTB
ammuaka. JIO6.IIposenenue
KauyeCTBEHHOM peakIuy Ha KaTHOH
aMMOHMSI U U3y4EHUE IPU3HAKOB HX
MIPOBEICHUSI.

[TpakTuueckas padota Ne 3 o Teme
«[lonydyeHue aMmMuaka, U3ydeHUE ero
CBOMCTB»

Oxcuapl a30Ta. A30THasI KHCIIOTa, €€
¢buznyeckue U XuMU4YecKre CBONCTBA
J1014. B3aumoaeiicTBre
KOHIEHTPUPOBAHHOW a30THOM KUCIOTOH
C MeJIbI0

Hcnonp30BaHne HUTPATOB U COJIEU
aMMOHHSI B KQUeCTBE MUHEPATbHBIX
ynoopenuil. XuMuueckoe 3arpsisHeHne
OKPY’KaIoIlel Cpeibl COeAMHEHUSIMHU
azora. /1O 12. O3HakoMJieHHE C
oOpa3uamu pochopHbIX y10OpeHUH.
®ocdop. Oxeun docdopa (V) u
dbocdopHas kucnora, GuU3NIECKUe U
XMUMHYECKHE CBONCTBA, MOIyUYeHHE.
JO11. o3HakoMieHuE ¢ PU3NIECKUMU

bu6mmoreka [{OK
https://m.edso0.ru/00adecab

bu6moreka [IOK
https://m.edso0.ru/00adf004

bu6moreka [IOK
https://m.edso0.ru/00adf180

bu6moreka [IOK
https://m.edso0.ru/00adf306

bubnuoreka [JOK
https://m.edso0.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a



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
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cBoiictBamu pochopa U UX COCTUHEHH.

JIO6.1IpoBeieHre KaueCTBEHHBIX
peakuuii Ha ¢pocdaT-uoH U U3ydeHHUE
MIPU3HAKOB UX MTPOBEICHUSI.

Hcnonb3oBanue pocdaTtoB B KauecTBe
MUHEpaJIbHBIX y100peHuil. 3arps3HeHue
npupoiHoi cpenbl pocdaramu JO12.
O3zHakoMJieHHe ¢ oOpa3LamMu
¢dochopHbIx ynoopenuii. TecTupoBaHue
o Teme: O01Iast XxapakTepucTuka 5
TPYIIIBI TIIABHOW MO PYIIITHI.

VYraepon, pacipocTpaHeHHE B TPUPO/IE,
¢buznyeckue 1 XuMU4YecKre CBONCTBA.
Ancopobuus. JIO15. Moaenu
KPUCTAJUTHIECKUX PEUIETOK aIMasa u
rpaduta JIO16. O3HaKkomIiIeHHE C
IIPOLIECCOM aJCOPOLIUU PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3A.

Oxcunel yriaepona, ux (pusmuecKue u
XUMUYECKHUE CBOMCTBA. DKOJOTHUECKHUE
po0OJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV). JIO7. Ionyuenue,
coOupaHue, pacrio3HaBaHUE U
M3YyYEHHECBONCTBYTIICKUCIIOTOTa3a.

VYronbpHas KUCIIOTa U €€ COJIH,
(hM3UYEeCKre U XUMUYECKHUE CBOMCTBA,
MPUMEHEHHUE.

ITpaktuyeckas padora Ne 4 o teme
"[lony4eHne yriekucioro rasa.
KavecTBeHHast peakuus Ha KapOOHaT-

n

HOH
HepBOHa‘-IaJ'II)HHe MOHATHS 00

bu6morteka [IOK
https://m.edsoo.ru/00adfc20

bu6moreka [IOK
https://m.edsoo.ru/00adfd9c

bu6moreka [IOK
https://m.edsoo.ru/00adfebe

bubnuoreka [JOK
https://m.edso0.ru/00ae006¢

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae027e

bu6mmoreka [JOK


https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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OpPraHU4ecKUX BEIIECTBAX KaK O
COEIMHEHUSAX yriaeposa (MeTaH, 3TaH,
yKcycHas kuciora). IlepBonauanbHble
HCTOYHUKHU YIJIEBOJIOPOAOB (YroJb,
IIPUPOIHBIN ra3, HeTh), IPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY
u npomsinieHHocty. J1018.

Mo aenuMoneKynopraHn4eCKIXBEIECTB.

Kpemuuii u ero coequHeHus.
Baxneiimme cTpouTebHbIE MAaTEPUAIIBL:
KepaMHKa, CTEKJIO, [IEMEHT, OETOH,
x)ene300etoH. JJO17. O3nakoMIIeHHE ¢
MPOIYKIUENH CHIIMKATHOMN
npombinuieHHOCTH. JIOS. ITpoBenenue
KaueCTBEHHBIX PEAKIUN HA CUITUKAT-
HOH.

[TpakTtuueckas padota Ne 5. Permenue
AKCIIEPUMEHTAIILHBIX 3a/a4 110 TEME
«Baxnennine HeMeTaJlIbl i UX
COEIMHEHU

KontponbHas padota Ne3 no teme
«BaxHeime HeMeTaulbl U UX 1
COEJIMHEHUS

OO6mast XxapaKTepUCTHKAa XUMHUYECKUX
AJIEMEHTOB — METaJIOB.
Mertammueckasi CBs3b U METaUIMYECKast
KpUCTAJUTMYECKas pemIéTka.
®dusnyeckuecpoiicTBameTauion JJO19.
OO0pa3bIMETAIIOB U CILJIABOB.

XHUMHYECKHE CBOMCTBA METAJIJIOB.
DNEeKTPOXUMHUYECKUH Psil HANPSHKEHUM
meTamioB JIO9. O3nakoMIIeHHE C
oOpa3iiaMu METaJIOB U CIUIaBOB, UX

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

bu6moreka [IOK
https://m.edso0.ru/00ae080a

bu6moreka [IOK
https://m.edso0.ru/00ae0bf2

bu6moreka [IOK
https://m.edso0.ru/00ae0e18

bubnuoreka [JOK
https://m.edsoo.ru/00ae103e

bu6mmoreka [JOK
https://m.edso0.ru/00ael1156



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
https://m.edsoo.ru/00ae1156
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¢u3nvecKrue 1 XUMHYECKHE CBOCTBA.

OO61mue crnocoObl MOTYYeHUS METaIIOB.

CrutaBel. Beruncienus no YpaBHCHUAM
XUMHUYCCKUX peaKHHfI, €CJIN OJUH U3
peareHToB cosiepxuT npumecu. 1019
OO0pa3ubIMETAIIIIOB U CILIABOB.

[ToHsTHE O KOPPO3UH METAIIIOB,
cnocoObI 3anuThl 0T Koppo3un. [1020.
W3yuenne pe3ynbpTaToB KOPPO3UU
METaJUIOB.

[I{enouyHbIe METAJIIIBI: MTOJIOKEHUE B
MIEPUOANYECKON CHCTEME, CTPOCHHE
aTOMOB, GU3NYECKUE U XUMHYECKHE
CBOMCTBA, IPUMEHEHUE.

Bakueiiue coeTMHEHNUS NIEI0YHBIX
MeTaiuioB: OKCUIBI U TUIPOKCHIBI
Hatpus u kanus 1O 21 OcobeHHoCcTH
B3aMMOJICCTBHS OKCHJIA HATPUSI C
pomoit. 1022.
OkpammBaHuenIaMeHUMOHAMUHATPHS,
KaJIus.

[llerouHO3eMeEIbHBIC METAILIBI —
KaJIbIIMH ¥ MarHuM: MOJIOJKEHHE B
MEPUOANYECKON CUCTEME, CTPOCHHE
aTOMOB, (PU3HYECKUE U XUMUUYECKHE
CBOMCTBA, IPUMEHEHUE.

Bakneiimme coeTMHEHNS KalIbLH
(oxcun, rumpokcun, conu). 1021,
Oco0EeHHOCTH B3aNMOIECHCTBUS OKCHIA
Kajaelus ¢ Bogoi. JJO22.

OKpalllMBaHUCIITIAMCHUNOHAMUKAJIbIUA.

XKécTroCcTh BOJBI U CLIOCOOBI €€
ycrpanenus. J1O023. MccnenoBanue

bu6mmoreka [IOK
https://m.eds00.ru/00ae1156

bu6moreka [IOK
https://m.eds00.ru/00ael1278

bu6moreka [IOK
https://m.edso0.ru/00ae14bh2

bu6moreka [IOK
https://m.edsoo.ru/00ae14bh2

bu6moreka [IOK
https://m.edsoo.ru/00ae15e8

bubnuoreka [JOK
https://m.edso0.ru/00ae15e8

bu6mmoreka [JOK
https://m.edso0.ru/00ae1886



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
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CBOMCTB JKECTKOI BOJBI.

[Ipaktuyeckas padora Ne 6 o Teme
"YK&cTkoCTh BOABI U METOJIBI €€
ycTpaHeHHs"

O06001IEHHE U CUCTEMATU3ALIMS 3HAHUNA.
TGCTI/IpOBaHI/Ie 110 TEMC: ICJIOYHBIC U
[IEJIOYHO-3EMEBHBIE METAIIIBI.

ANIOMHHMIL: TIOJIOKEHUE B
MIEPUOANYECKON CUCTEME CTPOCHUE
¢uznyeckue 1 XuMHUYECKHE CBONCTBA,
MIPUMEHEHHE.

Baxnenmme coequHEHNS aJTIOMHHUS
amdoTepHbIe CBOMCTBA OKCHAA U
rugpokcuaa JIO11.
UccnenoBanneampoTepHBIXCBOUCTBIUIP
OKCHJTAQTFOMUHHUS U TUAPOKCUAALIMHKA.

Kenes3o: mosjaoxxeHue B eproIndecKoi
CUCTEME, CTPOCHHE aToMa, GU3HIECKUE 1
xuMmudeckue cBouctpa. J1024.
[Iponeccropenusbkenesa B KUCIOPO/IE.

Baxxueiiie coeTMHEHNS Kene3a:
OKCH/IbI, TUAPOKCHIBI M cotiu skere3a (I1)
u xenesa (I1I)

O06o001IcHNEe B CHCTEMAaTH3alHs 3HAaHUIT
JIO10. IIpoBeneHne KaueCTBEHHBIX
peaKkIuii Ha MOHBI (MarHus KaJabIus
AFOMUHUS, [IMHKA, JKele3a (2), xKemesa
(3), meau.

[IpakTuueckas paborta Ne 7. Pemenue
AKCIIEpPUMEHTAJIbHBIX 337a4 110 TEME
«BakHeumnne MeTaljIbl U UX
COCIMHCHUS

Brrunciaenus mo YpaBHCHHUAM

bu6mmoreka [IOK
https://m.edso0.ru/00aelae8

bu6moreka [IOK
https://m.edso0.ru/00aelc64

bu6moreka [IOK
https://m.edsoo.ru/00aelc64

bu6moreka [IOK
https://m.edso0.ru/00ae1d86

bu6moreka [IOK
https://m.edso0.ru/00ae35e6

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK


https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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XUMHUUYECKUX PEAKLIUH, €CIIU OJUH U3
peareHTOB JaH B U30BITKE WM COACPIKUT
MIPUMECH.
BrrunciieHusiMaccoBONI0IMBBIX0AAPO.T
YKTapeakLu
PemrennexoMOMHUPOBAHHBIX3a1aY.

KonTponsnas pabora Ne4 o teme
«Baxuenime MeTaJLIBl U UX
COEIMHEHUSD

BeniecTBa u maTepuansl B MOBCEAHEBHOM
YKU3HHU YeJIoBeKa. besonacHoe
WCIIOJIb30BAaHNE HUCTIOIB30BAHUSI BEIIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBas
MTOMOTIIh MPU XUMHUYECKUX 0XKOTaX U
otpasienusx. [J025. N3yuyenue
00pa3roB MaTepuaoB (CTEKIIO, CIIIaBbI
METaJJIOB, MOJTMMEPHBIE MaTEpUaIbl)
XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH
cpensbl (mpeaenbHas JomyCTUMast
KOHIICHTPALIXs BEIIECTB.

Ponp xumMuu B pelieHnH 3KOJOTHYECKUX
npooeM

PesepBubIit ypok. O6001eHNE 1
cUCTeMaTu3alus 3HaHUH

PesepBusiit ypok. O600m1IeHE U
cUcTeMaTu3alus 3HaHUI

PesepBHsiit ypok. O600m1IeHE U
crcTeMaTH3alHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

https://m.edso0.ru/00ae1750

bu6moreka [IOK
https://m.edsoo.ru/00ae3f50

bu6moreka [IOK
https://m.edsoo.ru/00ae4270

bu6moreka [IOK
https://m.edsoo.ru/00ae4270
bu6moreka [IOK
https://m.edsoo.ru/00ae0d0a
bubnuoreka [[OK
https://m.edsoo.ru/00adb33c

bubnuoreka [JOK
https://m.edso0.ru/00ad9ch2



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
INPOLHECCAOBA3SATEJ/IbBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus, 8 kinacc/ ['abpuensia O.C., Octpoymos W.I'., Cnaakos C.A.
AxionepHoe o6miectBo «M3narenberBo «IIpocBemieHue

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. I'abpuensn O. C., Bockoboitnukosa H. I1., fAmrykoBa A. B. Hactronbhast kHura yaurens.
Xumus. 8 ki1.: Meroauueckoe nmocodue. - M.: JIpoda, 2021.

2. l'abpuensn O. C., AmyxoBa A. B. Tetpaap a5 1a00paTOPHBIX ONBITOB U IPAKTUYECKUX
pabor. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: JIpoda, 2022.
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4. I'abpuensn, O. C. Meroanueckoe nocodue k yueOnuky O. C. I'abpuensna «Xumusi». 9
knacc / O. C. 'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : rexronorudeckue kaptel K yueOHuKy O. C. ['aOpuensna «Xumus. 8 Kiacey :
MeTtoaudeckoe nocooue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosnorndeckue kaptol K yueoHuky O. C. 'abpuensna «Xumust. 9 xmacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTposbHbIe U poBepouHbIe pPadoThl K yueOonuky O. C. ['abpuensaa
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymrakosa u ap. - M.: Ipoda, 2022.
TTaHHBIC

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://him.1september.ru Eaunas xomnekmnus LIOP: [IpeaqmeTnas komnekuus « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIE 3KCIIEPUMEHTHI:
xumust. Komnekius Poccuiickoro o6mieo0pa3oBaTeasHOTO opTaa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anmuk6epoBoii

http://www alhimik.ru Bcepoccuiickas oluMnuaa NkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckast XUMusi: JICKTPOHHBIA YUSOHUK [Tl CPETHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: JICKTPOHHBIA YUeOHUK

http://www hemi.nsu.ru OTKpBITBIA KOJUTEIK: XUMUS

http://www.chemistry.ru JluctaHiimonHast OJIMMITHA 1A TIO XUMHH: TEJICKOMMYHUKAITHOHHBIN
00pa3oBaTeIbHBIN TPOCKT






